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IN THE MATTER OF the Public
Utilities Act, (the "Act"); and

IN THE MATTER OF an Application by
Newfoundland and Labrador Hydro for
an Order approving: (1) its 2014 capital budget
pursuant to s.41(1) of the Act; (2) its 2014
capital purchases, and construction projects
in excess of $50,000 pursuant to s.41 (3) (a)
of the Act; (3) its leases in excess of
$5,000 pursuant to s. 41(3) (b) of the Act;
and (4) its estimated contributions
in aid of construction for 2014 pursuant to
s.41 (5) of the Act and for an Order pursuant to
s. 78 of the Act fixing and determining its average
rate base for 2012.

TO: The Board of Commissioners of Public Utilities ("the Board")

THE APPLICATION of Newfoundland and Labrador Hydro ("Hydro") ("the Applicant")
states that:

Hydro is a corporation continued and existing under the Hydro Corporation

Act, 2007, is a public utility within the meaning of the Act and is subject to

the provisions of the Electrical Power Control Act, 1994.

2. Section A to this Application is Hydro's proposed 2014 Capital Budget in the

amount of approximately $98.7 million prepared in accordance with the

guidelines and conditions outlined in Order No. P.U. 7 (2002-2003) and the

Capital Budget Application Guidelines issued October 29, 2007.

Section B to this Application is Hydro's proposed 2014 Capital Budget with

multi-year projects listed separately and prepared in accordance with the

guidelines and conditions outlined in Order No. PU. 7 (2002-2003) and the

Capital Budget Application Guidelines issued October 29, 2007.
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4. Section C to this Application is a list of the proposed 2014 Construction

Projects and Capital Purchases for $500,000 and over, prepared in

accordance with Order No. P.U. 7 (2002-2003) and the Capital Budget

Application Guidelines.

5. Section D to this Application is a list of the proposed 2014 Construction

Projects and Capital Purchases for $200,000 and over, but less than

$500,000, prepared in accordance with Order No. PU. 7 (2002-2003) and the

Capital Budget Application Guidelines.

6. Section E to this Application is a list of the proposed 2014 Construction

Projects and Capital Purchases in excess of $50,000 but less than $200,000

prepared in accordance with Order No. P.U. 7 (2002-2003) and the Capital

Budget Application Guidelines.

7. Section F to this Application summarizes Hydro's proposed 2014 capital

projects by definitions, by classification and by materiality as required by the

Capital Budget Application Guidelines.

8. Section G contains no new leases proposed for 2014 in excess of $5,000 per

year.

9. Section H to this Application is a Schedule of Hydro's Capital Expenditures for

the period 2009 to 2018.

10. Section Ito this Application is a report on the status of the 2013 capital

expenditures including those approved by Orders No. P.U. 2 (2013) and P.U.

4 (2013), projects under $50,000 not included in these Orders, and the 2012

capital expenditures carried forward to 2013.
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11. Section ito this Application is a report on the ten year Plan of Maintenance

Expenditures for the Holyrood Generating Station required to be filed by

Order No. P.U. 14 (2004).

12. Section K to this Application shows Hydro's actual average rate base for 2012

of $1,526,051,000.

13. Volume I and Volume II to this Application contain the supplementary

reports referred to in various capital budget proposals.

14. The proposed capital expenditures for 2014 as set out in this Application are

required to allow Hydro to continue to provide to its customers service and

facilities which are reasonably safe, adequate and reliable as required by

Section 37 of the Act.

15. The Applicant has estimated the total of contributions in aid of construction

for 2014 to be approximately $300,000. The information contained in the

2013 Capital Budget (Section A) takes into account this estimate of the

contributions in aid of construction to be received from customers. All

contributions to be recovered from customers shall be calculated in

accordance with the relevant policies as approved by the Board.

16. Communications with respect to this Application should be forwarded to

Geoffrey P. Young, Senior Legal Counsel, P.O. Box 12400, St. John's,

Newfoundland and Labrador, A1B 4K7, Telephone: (709) 737-1277, Fax: (709)

737-1782.

18. The Applicant requests that the Board make an Order as follows:
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(1) Approving Hydro's 2014 Capital Budget as set out in Section A

hereto, pursuant to section 41 (1) of the Act;

(2) Approving 2014 Capital Purchases and Construction Projects in

excess of $50,000 as set out in Sections C, D, and E hereto, and its

leases as set in Section F, pursuant to section 41 (3) of the Act;

(3) Approving the proposed estimated contributions in aid of

construction as set out in paragraph 12 hereof for 2014 as

required by section 41 (5) of the Act, with all such contributions to

be calculated in accordance with the policies approved by the

Board; and

(4) Fixing and determining Hydro's average rate base for 2012 in the

amount of $1,526,051,000 pursuant to section 78 of the Act.

DATED at St. John's, Newfoundland, this day of August, 2013.

Newfoundland and Labrador Hydro,
500 Columbus Drive, P.O. Box 12400
St. John's, Newfoundland, A1B 4K7
Telephone: (709) 737-1715
Facsimile: (709) 737-1782

NEWFOUNDLAND AND LABRADOR HYDRO



IN THE MATTER OF the Public
Utilities Act, (the "Act"); and

IN THE MATTER OF an Application by
Newfoundland and Labrador Hydro for
an Order approving: (1) its 2014 capital budget
pursuant to s.41(1) of the Act; (2) its 2014
capital purchases, and construction projects
in excess of $50,000 pursuant to s.41 (3) (a)
of the Act; (3) its leases in excess of
$5,000 pursuant to s. 41 (3) (b) of the Act;
and (4) its estimated contributions
in aid of construction for 2014 pursuant to
s.41 (5) of the Act and for an Order pursuant to
s. 78 of the Act fixing and determining its average
rate base for 2012.

AFFIDAVIT

I, Robert J. Henderson, Professional Engineer, of St. John's in the Province of Newfoundland

and Labrador, make oath and say as follows:

1. I am Vice-President, Newfoundland and Labrador Hydro, the Applicant named in the

attached Application.

2. I have read and understand the foregoing Application.

3. I have personal knowledge of the facts contained therein, except where otherwise

indicated, and they are true to the best of my knowledge, information and belief.

SWORN at St. John's in the
Province of Newfoundland and
Labrador
this cFday of 2013,
before m,

Bapflster - Newfour4'nd aJ Labrador Rober( Henderson
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INTRODUCTION 

Hydro is required to provide reliable service to its customers, through the provisions of the Hydro 

Corporation Act, 2007, the Electrical Power Control Act, 1994, and the Public Utilities Act. The provision of a 

safe, reliable, least cost supply of electricity requires that Hydro continuously maintain, refurbish, renew, 

and expand its generation, transmission and distribution assets, and the assets that support those systems. 

Hydro must also address changing environmental and other regulatory requirements, challenges which 

often require the acquisition of new assets or improvement to existing assets. Hydro’s long term planning 

initiatives are framed in the context of the following key drivers: the shift in load centers caused by such 

events as the closure of two paper mills, the expected startup of a nickel processing facility, and continued 

load growth on the Avalon Peninsula.  This Overview will discuss the projects proposed for 2014. Discussion 

of the five year plan is contained in the section entitled “2014 Capital Plan”.   

 

2014 PLAN CONSIDERATIONS 

Maintaining Hydro’s systems in reliable operating condition is accomplished through a combination of 

planned maintenance, rehabilitation of existing assets, and replacement of assets which have reached the 

end of their useful lives.  Assets may also be replaced by ones which will result in lower life cycle costs or 

improved operational characteristics or as required for load growth or criteria violations.  

 

The majority of Hydro’s installed assets are more than forty years old. This is true of Hydro’s largest 

hydroelectric installation at Bay d'Espoir, the Holyrood Thermal Generating Station, and much of Hydro’s 

transmission and distribution systems.  In addition, many other generation assets, such as the Stephenville 

Gas Turbine, the Hardwoods Gas Turbine and the Hinds Lake Generating Station are more than thirty years 

old. 

 

The sustaining capital proposals contained in this and previous capital budget applications appropriately 

consider both the age and condition of Hydro’s existing assets in determining whether to renew or replace 

them.  The number of these sustaining capital proposals can be expected to increase as the assets age and 

their condition continues to be assessed.  In other cases, the introduction of newer, more efficient 

technologies justifies the replacement of equipment.  

 

The age of Hydro’s assets also has implications for efficient operating methods and safety.  Some of Hydro’s 

generating plants were constructed at a time when most systems and auxiliary equipment were manually 

operated.  Today, most equipment is automated or remotely controlled which permits the operators to 
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spend more time focused on maximizing efficiency and equipment monitoring.   This Application contains 

proposals to improve the safety of Hydro’s workplaces and to implement automation or improvements in 

the control of equipment that enable the safe and efficient operation of assets. 

 

Consideration in the development of a capital proposal is given to: 

• System performance and reliability criteria; 

• Long term asset management strategy; 

• Load growth and system planning criteria; 

• Maintenance history; 

• Condition assessment; 

• Performance assessment; 

• Legislative requirements; 

• Cost efficiencies; 

• Operating experience; 

• Changing operating conditions; 

• Familiarity with equipment; 

• Operating and Maintenance cost; and 

• Professional judgment. 

 

There are three broad categories of replacement criteria: 

• Time and condition based, such as diesel generators (100,000 hours of operation) and vehicles 

(combination of years and operating hours for some classes); 

• Condition based, such as transmission line wood poles and turbine bushings and seals, transformer 

gas analysis; and 

• Technical assessment based, where an evaluation of reliability, performance, condition, costs and 

other factors results in a capital proposal. 

 

2014 CAPITAL BUDGET 

This Application contains a capital plan in which the overriding consideration is least cost and reliable 

generation, transmission and distribution of electricity while maintaining and enhancing safety and 

environmental performance. 
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Hydro’s 2014 capital budget contains 96 projects requiring expenditures totaling $98,668,500, addressing 

both the need to sustain the existing asset base and to grow the asset base in response to growing customer 

demand. 

 

Chart 1 shows the 2014 Capital Budget by major classification.  The classifications, other than the Allowance 

for Unforeseen Items, which represents 1 percent of the 2014 budget, are then discussed further.  

 

Chart 1:  2014 Capital Budget – Summary 

 

 

GENERATION  

On the Island Interconnected System, power and energy are provided by Hydro through a mix of 

hydroelectric and fossil-fired generation, supplemented by power purchases.  This production, along with 

the transmission system, is managed by the Energy Control Centre to ensure economic and reliable dispatch 

of available resources.  At the end of 2012, Hydro’s Island Interconnected production facilities consisted of 

14 generating stations varying in size from 360 kW to 592 MW, with a total 1,507 MW of net capacity.   

 

The Generation classification expenditures account for 27.3 percent of overall expenditures for 2014 and 

totals $27.0 million. 

 

The division of the 2014 Capital Budget for Generation among Hydraulic Plant, Thermal Plant, Gas Turbines 

and Tools and Equipment expenditures is shown in Chart 2. 
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Chart 2: 2014 Capital Budget – Generation 

 

 

The five-year (2008 to 2012) average capital expenditures are shown in Chart 3.  For 2014, Thermal Plant 

represents 45.1 percent of the Island Interconnected generation capital budget, compared with an average 

of 56.3 percent over the past five years. Thermal plant continues to require major capital expenditures as 

the majority of the equipment and systems have reached the final phase of their life cycle and have 

undergone life extension in some cases. Significant expenditures are required to ensure that these 

important generating assets can continue to operate reliably until retired and replaced.  Hydraulic Plant 

represents 38.9 percent of the 2014 capital budget for generation, compared with an average of 35.3% over 

the past five years.  Expenditures for Gas Turbines and Tools and Equipment represent 15.3 and 0.7 percent 

of the total budgeted generation expenditures for 2014, compared with five year average expenditures of 

6.6 percent and 1.8 percent respectively.  The increase in gas turbine expenditures is primarily a result of the 

need to refurbish aging assets. 
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Chart 3: Five-Year Average Capital Expenditures - Generation (2008 - 2012) 

   

 

Hydraulic Plant 

Hydro’s major hydraulic generating plants range from ten to 46 years of age.  Capital expenditures are 

required to ensure reliability and to maximize the useful operating lives of these assets, many of the 

components of which have reached or are nearing the end of their expected service lives.  This Application 

includes proposals for the rewind of the stator on Unit 3 and the refurbishment of Surge Tank 3 at Bay 

d’Espoir.  Additional proposals are included for the upgrade of hydraulic structures, overhaul of generating 

units at Bay d’Espoir and Hind’s Lake, and upgrade of plant auxiliary systems.  

 

Thermal Plant 

The three units of the Holyrood Thermal Generating Station have now reached or exceeded their generally 

expected service life of 30 years. Continued condition assessment and selective life extension will permit 

them to operate reliably until the 2020 -2021 timeframe.  Holyrood remains critical to the reliable supply of 

power to the Island Interconnected System, as it serves the base load of the system and will be required to 

do so in the short to medium term.  The long term operational plan for this facility has been developed in 

the context of the development of Muskrat Falls with a high voltage direct current transmission link to the 

Island.   Holyrood will remain a critically important facility during construction and commissioning.  

Following completion of Muskrat Falls and the Labrador Island Transmission Link, the Holyrood plant will 

continue to be an essential component of the Provincial electrical grid. Initially, the plant will function as a 
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fully capable standby facility during the early years of operation of the Muskrat Falls Generating Plant and 

the HVdc link between Labrador and Newfoundland, until the 2020-2021 timeframe.  After this period 

thermal assets will be decommissioned and the facility will be partially converted to a synchronous 

condensing configuration.  

 

The challenges faced by Hydro are complex because circumstances require that Holyrood must operate in a 

manner quite different than the norm for thermal plants.  Conventional practice is that a thermal plant is 

base loaded throughout its life until it reaches maturity and is then operated as a peaking or standby facility 

in its final years, operating at a very low capacity factor, often less than 10 percent.  The Holyrood thermal 

plant has passed the age at which other utilities have performed condition assessment and life extension 

studies, similar to Hydro’s approach,  and have either retired their facilities or have initiated major life 

extension projects.  However, until the Muskrat Falls Generating Plant is completed and power is brought to 

the Island Interconnected System via an HVdc link, the Holyrood plant must continue to operate at or near 

its historical levels with annual capacity factor in the range of 35 to 45 percent and at higher levels through 

the winter period when availability is critical to meet peak demand. When the nickel processing plant being 

constructed at Long Harbour begins operation, demand on Holyrood will increase. This is in addition to 

general growth due to the favourable economy of the province which drives growth in the residential and 

commercial sectors. The Holyrood capital projects contained in this application are necessary to refurbish 

and renew assets which are at the end of their useful lives, and which must be replaced to maintain 

reliability through to the completion of the Muskrat Falls development.  Additionally, proposals are included 

for continued plant component condition assessment, upgrade of plant auxiliary systems, overhaul of major 

equipment, and upgrade of plant monitoring and fire protection systems. 

 

Also see the Holyrood Overview section for further discussion pertaining to the 2014 Holyrood projects. 

 

Gas Turbines 

Hydro's gas turbine plants at Stephenville and Hardwoods are more than thirty years old.  The generally 

accepted life expectancy for gas turbine plants is between twenty-five and thirty years.  A complicating 

factor in Hydro’s case is that the manufacturer of the power turbines, one of the key components  at the 

Stephenville and Hardwoods plants, is no longer in business,  eliminating the availability of factory technical 

support and spare parts.  Also, the gas generators (jet engines) utilized at the Stephenville and Hardwoods 

plants are no longer manufactured and the supply of spare parts and availability of technical support and 

repair facilities continues to diminish. 
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During 2007, Hydro engaged a consultant to perform a condition assessment of the Hardwoods and 

Stephenville gas turbines. Their findings and recommendations were used to prepare plans for 

refurbishment of these facilities to ensure that they continue to operate reliably and that their useful service 

lives can be extended as long as can be financially justified.  The refurbishment of the Hardwoods Gas 

Turbine is now substantially complete and the refurbishment of the Stephenville Gas Turbine is planned, 

beginning in 2014.  Hydro’s gas turbine facilities will continue to play an important role within Hydro’s 

integrated generation plan until their expected retirement in 2025 and 2028 for Hardwoods and 

Stephenville, respectively. 

 

TRANSMISSION AND RURAL OPERATIONS  

Hydro owns and operates diesel and gas turbine generation with 32.1 MW of net capacity on the Labrador 

Interconnected system; 14.7 MW of diesel generation on the Island Interconnected system; and diesel 

generation assets with 32.4 MW of net capacity in 21 isolated rural systems. On the Island Interconnected 

system, Hydro owns and operates 3,473 kilometers of transmission lines and more than 50 high voltage 

terminal stations operating at voltages of 230, 138 and 69/66 kV. On the Labrador Interconnected system, 

Hydro owns and operates 269 kilometers of 138 kV transmission line and the associated terminal stations 

interconnecting Happy Valley/Goose Bay to Churchill Falls.  In addition, Hydro owns and operates 

approximately 3,397 kilometers of distribution lines, principally in rural Newfoundland and Labrador. 

 

Hydro’s Transmission and Rural Operations assets are replaced based on age and condition, and require 

ongoing capital expenditures to maintain reliable service, to comply with environmental regulations, and to 

ensure the safety of employees, contractors, and the general public. As well, capital expenditures to provide 

service extensions are significant in many areas, particularly on the Labrador Interconnected system, the 

highest customer growth areas in Hydro’s distribution system. 

 

The Transmission and Rural Operations classification expenditures account for 64.9 percent of overall 

expenditures for 2014 and total $64 million. 
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Chart 4: 2014 Capital Budget - Transmission and Rural Operations 

 
 

 

The division of the 2014 Capital Budget for Transmission and Rural Operations is shown in Chart 4.  These 

expenditures are generally consistent with the five-year (2008 - 2012) average as shown in Chart 5, below. 

The addition of a transformer at Oxen Pond, begun in 2013, contributes to the increase in expenditure 

related to terminal stations in 2014 over the five year average expenditures.  The increase in expenditure 

related to generation in 2014 over the five year average expenditures is mainly attributable to additions to 

isolated generation stations due to load growth. 
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Chart 5: Five-Year Average Capital Expenditures – Transmission and Rural Operations (2008 - 2012) 

 

Terminal Stations and Transmission 

Many of Hydro's transmission lines and terminal stations were constructed in the 1960s with expected 

useful lives in the 40 year range. Annual reconstruction and general upgrades are needed to ensure that 

Hydro can continue to provide customers with reliable electrical service. Within the 2014 submission, 

projects are proposed for the upgrade of power transformers and circuit breakers, as well as the 

replacement of insulators, surge arrestors, instrument transformers, disconnect switches, and breaker 

controls.  Transmission line projects proposed include the continuation of the wood pole line management 

program, and the upgrade of tower foundations. 

 

Distribution and Rural Generation 

The 21 remote electrical systems along the coasts of Labrador and the Island are primarily served by diesel 

generation.  Providing service to customers in these communities requires that the fuel storage, diesel 

generating units, facilities, and distribution systems all be kept in safe, reliable and environmentally 

responsible working order.  This application includes projects specifically directed towards meeting load 

growth requirements, such as a substation upgrade in Hopedale.  In addition, engine overhauls and 

replacements will be completed in various diesel plants. 
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Hydro also provides service to residential and general service customers on the Island and Labrador 

Interconnected Systems.  Hydro has included projects in this application that are intended to ensure that 

distribution lines and equipment that require replacement due to age are replaced prior to failure, thereby 

reducing the probability of interrupting service to customers.  These projects include the replacement of 

recloser control panels and upgrading of distribution systems. This Application also includes projects to 

provide service extensions to new customers throughout Hydro’s service area. 

 

GENERAL PROPERTIES 

The General Properties classification expenditures account for 6.7 percent of overall expenditures for 2014 

and total $6.6 million. 

 

The General Properties classification includes projects related to Hydro’s information systems, where 

technology is strategically deployed in a wide variety of business applications.  This section of the 

Application also includes proposals for vehicle replacements and telecommunications system replacements 

which are all necessary for the provision of reliable and cost effective service to customers. 

 

Charts 6 and 7 show the breakdown of the General Properties Capital Budget for 2014 and the previous five 

year average, respectively. 

 

Chart 6: 2014 Capital Budget - General Properties 
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Chart 7: Five-Year Average Capital Expenditures - General Properties (2008 – 2012) 

 

Information Systems 

The Information Systems proposals are directed towards maintaining Hydro’s computing capacity and 

associated infrastructure, ensuring that it remains current and reliable.  Projects include upgrades to the 

software applications used throughout Hydro, as well as the replacement of personal computers and 

peripheral infrastructure. 

 

Telecontrol  

Operating an integrated electrical system requires reliable communication systems across Hydro’s province-

wide facilities both to control equipment and to support employee communications, many of whom work in 

remote locations.  The 2014 capital budget proposals in this category include infrastructure replacements, 

ongoing replacement or refurbishment programs for such items as radomes, battery banks and chargers and 

network communications equipment. 

 

General 

Project Prioritization and Ranking 

An overall ranking of 2014 projects is attached as Appendix A. 

 

Phase 1 Engineering Costs 

Hydro has advanced the Phase 1 engineering activities in 2013 to improve the quality of its 2014 capital 

budget submission. Hydro has tracked these Phase 1 engineering costs specific to each project and these 
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costs form part of the 2014 capital budget submission. Therefore, Hydro’s 2014 capital projects include 

Phase 1 engineering costs incurred in 2013 in association with those 2014 capital projects and Hydro 

proposes that the inclusion of those costs be approved. 

 

Hydro has included Phase 1 costs in its capital budget proposals only in those cases in which the Phase 1 

costs exceed $1,000 for that specific project.  Phase 1 costs related to any specific project not receiving 

Board approval will not be capitalized. The total of these costs included in the 2014 capital budget 

submission is $253,600.   
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PRIORITIZATION EXPLANATIONS 

 
 

The following table shows the ranking of Hydro’s 2014 capital projects. Rank 1 indicates the 

projects of the highest importance and in 2014, no projects with a ranking of more than 47 were 

included in the Application. The total of the projects included is determined based on balancing 

unit load, overall budget, and other logistical considerations. Projects that received the same score 

through the prioritization process have the same ranking. The nine projects which are Rank 1 are 

considered high priority projects required to address safety, mandatory or system load issues. 

Please note that the non-prioritized projects in the table are multi-year projects and necessary 

programs. 

 

2014 Capital Budget and Five year Plan 

2014 Project Prioritization 

 

Project Description 

Cost 

($000) Rank 

Cumulative 

Project 

Costs 

($000) 

Multi-Year Projects (2014 is 2nd or 3rd year) (Non Prioritized) 39,137.9 ***** 39,137.9 

Service Extensions and Distribution Upgrades (Non Prioritized) 9,540.0 ***** 48,677.9 

Transportation (Non Prioritized) 4,390.2 ***** 53,068.1 

Tools and Equipment (Non Prioritized) 1,010.8 ***** 54,078.9 

Upgrade Public Safety Around Dams and Waterways – Bay d’Espoir 352.8 1 54,431.7 

Upgrade Shoreline Protection – Cat Arm 55.3 1 54,487.0 

Additions to Accommodate Load Growth - Hopedale 641.2 1 55,128.2 

Install Fall Protection Equipment – Various Sites 199.2 1 55,327.4 

Install Additional Washrooms – Various Sites 251.0 1 55,578.4 

Remove Safety Hazards – Various Sites 257.8 1 55,836.2 

Upgrade Waste Water Basin Building – Holyrood 136.7 1 55,972.9 

Inspect  Fuel Storage Tanks – Various Sites 495.0 1 56,467.9 

Replace Continuous Opacity Monitors - Holyrood 49.3 1 56,517.2 

Install Automated Meter Reading  (2014-2015) – Various Sites 356.9 2 56,874.1 

Rewind Stator Unit 3 – Bay d’Espoir 4,343.9 3 61,218.0 

Replace Fall Arrest on Surge Tank 1 – Bay d’Espoir 142.8 4 61,360.8 

Refurbish Surge Tank 3 – Bay d’Espoir 2,265.0 5 63,625.8 

Complete Condition Assessment Phase 2 – Holyrood 1,476.8 6 65,102.6 

Overhaul Diesel Engines – Various Sites 823.5 7 65,926.1 

Overhaul Turbine/ Generator Units  – Bay d’Espoir and Hinds Lake 485.0 7 66,411.1 
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2014 Capital Budget and Five year Plan 

2014 Project Prioritization 

 

Project Description 

Cost 

($000) Rank 

Cumulative 

Project 

Costs 

($000) 

Replace Generator Bearing Coolers  Units 4 and 5 – Bay d’Espoir 199.0 7 66,610.1 

Overhaul Turbine/Generator Unit 2  – Holyrood 5,147.0 7 71,757.1 

Overhaul Cooling Water Pump East Unit 1 – Holyrood 98.4 7 71,855.5 

Overhaul Extraction Pump South Unit 1 – Holyrood 96.8 7 71,952.3 

Overhaul Boiler Feed Pump East Unit 3 – Holyrood 194.9 7 72,147.2 

Replace Recloser Control Panels – Various Sites 111.3 8 72,258.5 

Upgrade Power Transformers – Various Sites 1,904.4 9 74,162.9 

Perform Wood Pole Line Management Program – Various Sites 2,564.2 10 76,727.1 

Upgrade Circuit Breakers – Various Sites 3,695.4 11 80,422.5 

Upgrade Distribution Systems – Various Sites (2014-2015) 2,499.8 12 82,922.3 

Replace Surge Arrestors – Various Sites 181.9 14 83,104.2 

Replace Disconnect Switches– Various Sites 815.9 15 83,920.1 

Legal Survey of Primary Distribution Line Right of Way –Various Sites 156.8 16 84,076.9 

Perform Minor Application Enhancements – Hydro Place 87.3 17 84,164.2 

Upgrade Energy Management System- Hydro Place 187.9 17 84,352.1 

Replace Personal Computers – Various Sites 489.8 17 84,841.9 

Replace Peripheral Infrastructure – Various Sites 200.7 17 85,042.6 

Upgrade Enterprise Storage Capacity – Hydro Place 326.2 17 85,368.8 

Upgrade Server Technology Program – Hydro Place 286.0 17 85,654.8 

Replace Radomes – Various Sites 324.9 18 85,979.7 

Replace Network Communications Equipment – Various Sites 91.0 18 86,070.7 

Replace Battery Banks and Charges – Various Sites 267.0 18 86,337.7 

Upgrade Site Facilities – Various Sites 49.8 18 86,387.5 

Replace Telephone System – Stephenville 139.9 18 86,527.4 

Upgrade Underground Plant Drainage System - Holyrood 112.6 19 86,640.0 

Upgrade Burnt Dam Spillway  – Bay d’Espoir 110.2 20 86,750.2 

Upgrade Victoria Control Structure – Bay d’Espoir 495.1 20 87,245.3 

Upgrade IP SCADA Network – Various Sites 254.2 21 87,499.5 

Replace Wescom Scanner – Corner Brook 81.7 21 87,581.2 

Install Fire Protection Upgrades - Holyrood 56.6 21 87,637.8 

Install Fire Protection - Nain 107.1 22 87,744.9 

Upgrade Excitation Systems Units 1 and 2 - Holyrood 654.3 23 88,399.2 

Upgrade Gas Turbine Plant Life Extension – Stephenville 2,995.0 24 91,394.2 
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2014 Capital Budget and Five year Plan 

2014 Project Prioritization 

 

Project Description 

Cost 

($000) Rank 

Cumulative 

Project 

Costs 

($000) 

Replace Optimho Relays on TL203 – Western Avalon to Sunnyside 89.1 25 91,483.3 

Automate Generator Deluge Systems Units 3 and 6 – Bay d’Espoir 612.0 26 92,095.3 

Raise Height of Earth Dam – Paradise River 98.7 27 92,194.0 

Install Cold Reheat Condensate Drains and High Pressure Heater Trip 

Level Unit 3 – Holyrood 49.8 28 92,243.8 

Replace DC Distribution Panels and Breakers - Holyrood 174.2 29 92,418.0 

Refurbish Anchors and Footings TL202 and TL206 – Bay d’Espoir to 

Sunnyside 1,191.7 30 93,609.7 

Upgrade Generator Bearings Unit 2 – Bay d’Espoir 18.9 31 93,628.6 

Replace Automatic Greasing Systems Units 5 and 6 – Bay d’Espoir 233.4 31 93,862.0 

Replace Economizer Inlet Valves - Holyrood 192.0 32 94,054.0 

Upgrade Vibration Monitoring System - Holyrood 524.9 33 94,578.9 

Install Automated Fuel Monitoring System at West Salmon Spillway – 

Bay d’Espoir 193.2 34 94,772.1 

Upgrade Terminal Station Foundations – Various Sites 197.9 35 94,970.0 

Upgrade North Cut-Off Dam Access Road – Bay d’Espoir 631.7 36 95,601.7 

Replace Fuel Storage  Tank – Ramea 234.2 37 95,835.9 

Upgrade Spherical By Pass Valve Assemblies Units 1 and 2 – Bay 

d’Espoir 57.5 38 95,893.4 

Upgrade Plant Elevators - Holyrood 533.2 39 96,426.6 

Replace Engine on Emergency Lift System – West Salmon Spillway 67.1 40 96,493.7 

Replace Turbine/Generator Cooling  Water Flow Meters – Upper 

Salmon 139.7 41 96,633.4 

Upgrade Ventilation System - Ramea 263.0 41 96,896.4 

Replace Diesel Units  – Port Hope Simpson and Mary’s Harbour 208.9 42 97,105.3 

Construct Storage Facility - Postville 183.8 43 97,289.1 

Purchase Portable Vibration Testing Equipment – Various Sites 60.6 44 97,349.7 

Upgrade Diesel Plant Production Data Collection Equipment – Various 

Sites 268.9 45 97,618.6 

Install Hand Held Pendant to Overhead Crane – Bay d’Espoir 49.9 46 97,668.5 
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The table below presents the prioritization criteria and the assigned weights. 

Criteria Factors 
Factor 

Weights 

1 Work Classification 

(maximum weight = 85) 

Normal 

Justifiable: Payback (70) 

Justifiable: Payback (40) 

Justifiable: Payback (10) 

5 

15 

45 

85 

2 Net present Value 

(maximum weight = 85) 

NPV ($0) 

NPV (<$100K) 

NPV (<$500K) 

NPV (<1M) 

NPV (>1M) 

0 

5 

15 

45 

85 

3 Goal 1: Safety 

(maximum weight = 100) 

Minor 

Treatment 

Lost Time 

Disability 

10 

50 

80 

100 

4 Goal 2: Environment 

(maximum weight = 100) 

None 

Minor 

Moderate 

Significant 

10 

50 

80 

100 

5 Goals 3-5: Alignment 

(maximum weight = 65) 

None 

Maps but no documentation 

Maps but with documentation 

15 

40 

65 

6 Schedule Risk 

(maximum weight = 65) 

External and internal conflicts 

Externals affecting completion 

No external but internal conflicts 

No conflicts 

10 

20 

40 

65 

7 Continue service to customers 

(maximum weight = 70) 

Can 

Can but with high costs 

Cannot 

20 

50 

70 

8 Number of customers impacted 

(maximum weight = 70) 

<100 

<1000 

<10,000 

>10,000 

10 

30 

50 

70 

9 System Impact: Critical to … 

(maximum weight = 90) 

None specific 

System with standby unit 

Plant or station 

Entire system 

5 

50 

70 

90 

10 Impact intensity 

(maximum weight = 90) 

Minor 

Moderate 

Significant 

High 

4 

40 

70 

90 

11 Loss Type: Loss of … No type 5 
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Criteria Factors 
Factor 

Weights 

(maximum weight = 90) Equipment 

Facility 

Production 

Customer delivery 

40 

50 

70 

90 

12 Loss mitigation 

(maximum weight = 90) 

Redundant unit 

Backup option 

Nothing 

30 

60 

90 

 

A. Level 1 

 

Immediate HIGH Priority Projects 

• Extreme Safety 

The project is required to prevent an incident that could cause a fatality or correct a condition that 

otherwise left unattended may lead to a fatality. 

 

• Mandatory 

A capital expenditure that Hydro is obliged to carry out as a result of Legislation, Board Order, 

Environmental or Safety risk. 

 

 

• Load Driven 

The project is needed to meet load requirements determined by Hydro’s latest load forecasts. 

Without the project, Hydro’s firm load and/or reliability criteria will be compromised. 

 

B. Level 2 

 

1. Work Classification 

• Normal 

A capital expenditure which is required based on an identified need or historical patterns of repair 

and replacement. 

 

• Justifiable 

A capital expenditure which is justified based on a positive cost savings for Hydro. A cost-benefit 

analysis is required for the project. 

 

• Payback (70) 

A cost-benefit analysis indicates that the payback period for the project is within 70 percent of the 

anticipated life of the project. 

 

• Payback (40) 



2014 Capital Projects Overview 

Appendix A  

 
Newfoundland and Labrador Hydro 2014 Capital Budget Application A7  

  

A cost-benefit analysis indicates that the payback period for the project is within 40 percent of the 

anticipated life of the project. 

 

• Payback (10) 

A cost-benefit analysis indicates that the payback period for the project is within 10 percent of the 

anticipated life of the project. 

 

2. Net Present Value 

• NPV ($0) 

The capital proposal generates $0 cost savings to Hydro. 

 

• NPV (<$100K) 

A cost-benefit analysis indicates that the capital proposal generates a positive cost savings of less 

than $100K for Hydro. 

 

• NPV (<$500K) 

A cost-benefit analysis indicates that the capital proposal generates a positive cost savings of less 

than $500K for Hydro. 

 

• NPV (<$1M) 

A cost-benefit analysis indicates that the capital proposal generates a positive cost savings of less 

than $1M for Hydro. 

 

• NPV (>$1M) 

A cost-benefit analysis indicates that the capital proposal generates a positive cost savings of more 

than $1M for Hydro. 

 

3. Goal 1: Safety 

• Minor 

The project has no or minor safety issues that are insignificant in impact. 

 

• Treatment 

The project is required to prevent an incident or correct a condition that otherwise left unattended 

may result in the need for medical treatment. 

 

• Lost Time 

The project is required to prevent an incident or correct a condition that otherwise left unattended 

may result in worker(s) incurring lost time for a short duration. 

 

• Disability 

The project is required to prevent an incident or correct a condition that otherwise left unattended 

may result in worker(s) incurring long time leave due to inability to continue working on the job. 

 

4. Goal 2: Environment 
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• None 

The project has no environmental issues. 

 

• Minor 

The project is required to prevent an incident or correct a condition that otherwise left unattended 

may result in an environmental impact that: 

o Is irreversible within 2 years; and/or 

o Will cost more than $10,000 to mitigate; and/or 

o Has aspects observed on Hydro’s property (at point of impact); and/or 

o Is perceived as in conflict with specific individuals in the local community. 

 

• Moderate 

The project is required to prevent an incident or correct a condition that otherwise left unattended 

may result in an environmental impact that: 

o Is irreversible within 4 years; and/or 

o Will cost more than $25,000 to mitigate; and/or 

o Has aspects observed within a 1 km radius of Hydro’s property (from point of 

impact); and/or 

o Is perceived as in conflict with the local community or other industries. 

 

• Significant 

The project is required to prevent an incident or correct a condition that otherwise left unattended 

may result in an environmental impact that: 

o Is irreversible within the foreseeable future; and/or 

o Will cost more than $50,000 to mitigate and/or 

o Has aspects observed at more than 5 km radius of Hydro’s property (from point of 

impact); and/or 

o Is perceived as in conflict with the local community and the general public and other 

industries. 

 

5. Goals 3-5 Alignment   

• None 

This project does not align with or support any department or corporate goals or objectives. 

 

• Maps but no Documentation 

This project does align with or support a department or corporate goal or objective but no 

documentation exists to describe how it maps to the goal or objective. 

 

• Maps but with Documentation 

This project does align with or support a department or corporate goal or objective and there is 

documentation that clearly describes how. 

 

 

6. Schedule Risk   
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• Externals and Internal Conflicts 

The project has external (to Hydro) dependencies that affect the completion of the project on time 

and on budget and has major interfaces with other internal initiatives. Examples of external 

dependencies are: non-Hydro projects that interfere with Hydro proceeding with its project; 

unavailability of external contractors. 

 

• Externals Affecting Completion 

The project has only external dependencies that affect the completion of the project on time and 

on budget.  

 

• NO Externals but Internal Conflicts 

The project conflicts with other internal initiatives that affect the completion of the project on time 

and on budget.  

 

• NO Conflicts 

The project will not encounter any external or internal conflicts that affect its completion.  

 

 

7. Continue Service to Customers   

• Can 
Service to customers can continue whether or not this project proceeds. Customers can be defined 

as either internal or external to Hydro. 

 

• Can but with High Costs 

Service to customers can continue whether or not this project proceeds but a delay in the project 

will result in Hydro incurring costs. Customers can be defined as either internal or external to 

Hydro. 

 

• Cannot 

Service to customers cannot continue without this project. Customers can be defined as either 

internal or external to Hydro. 

 

8. # Customers Impacted   

• <100 
The project will impact up to 100 customers. 

 

• <1000 

The project will impact up to 1000 customers. 

 

• <10000 

The project will impact up to 10,000 customers. 

 

• >10000 

The project will impact more than 10,000 customers. 
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9. System Impact: Critical to..... 

• None Specific 

The project is not critical to any particular system. 

 

• System with Standby Unit 

The project is critical to a system that has a standby unit which could be used to maintain operation 

or support continued service in the event of failure. 

 

• Plant or Station 

The project is critical to the proper operation of a generating plant or a terminal station. 

 

• Entire System 

The project is critical to ensure the reliable operation of the Hydro system. 

 

 

10.  Impact Intensity 

• Minor 

If this project does not proceed, the repair time is less than half the Maximum Acceptable 

Downtime (MAD) of 830 MWh of unsupplied energy or 2 days (whichever comes first). 

 

• Moderate 

If this project does not proceed, the repair time is greater than the half but less than 90% of the 

Maximum Acceptable Downtime (MAD) of 830 MWh of unsupplied energy or 2 days (whichever is 

comes first). 

 

• Significant 

If this project does not proceed, the repair time is within plus or minus 10% of the Maximum 

Acceptable Downtime (MAD) of 830 MWh of unsupplied energy or 2 days (whichever is comes 

first). 

 

• High 

If this project does not proceed, the repair time exceeds by more than 10% the Maximum 

Acceptable Downtime (MAD) of 830 MWh of unsupplied energy or 2 days (whichever is comes 

first). 

 

11.  Loss Type: Loss of.....   

• No Type 

If the project does not proceed, no loss is expected. 

 

• Equipment 

If the project does not proceed, there exists a risk of the loss of some equipment. 
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• Facility 

If the project does not proceed, there exists a risk of the loss of a facility. 

 

• Production 

If the project does not proceed, there exists a risk of the loss of production at a Hydro generating 

plant. 

 

• Customer Delivery 

If the project does not proceed, there exists a risk of being unable to deliver power to Hydro 

customer(s). 

 

12.  Loss Mitigation   

• Redundant Unit 

If the project does not proceed the expected loss will be mitigated by a redundant unit present on 

the system. 

 

• Back-up Option 

If the project does not proceed the expected loss will be mitigated by a back-up option which 

ensures that service continues. 

 

• Nothing 

This project is required because there is no available means to mitigate the expected loss. 

 

PROBABILITY 
 

• Not Likely 

The risk of the impact is very low if the project does not proceed. It would be surprising that there 

is an impact. 

 

• Low Likelihood 

The risk of the impact is low if the project does not proceed. There is about 30 percent chance of 

the impact in the proposal year. It’s less likely to happen than not. 

 

• Likely 

The risk of the impact is possible if the project does not proceed. There is about 50 percent chance 

of the impact in the proposal year. It’s as likely to happen as not. 

 

• Highly Likely 

The risk of the impact is considerable if the project does not proceed. There is about 75 percent 

chance of the impact in the proposal year. It’s more likely to happen than not. 

 

 

• Near Certain 
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The risk of the impact is almost certain if the project does not proceed. There is more than 90 

percent chance of the impact in the proposal year. It would be surprising if the impact did not 

occur. 

 

CONFIDENCE LEVEL 

 

• Low 

The confidence in the assessment of the impact is low. There are some uncertainties that could 

significantly change the assessment. The projects risks are not well defined. 

 

• Medium 

The confidence in the assessment of the impact is uncertain but most likely correct. There are some 

uncertainties that might moderately change the assessment. The project risks are defined but with 

some uncertainty. 

 

• High 

The confidence in the assessment of the impact is very high. The uncertainties won’t measurably 

change the assessment. The project risks are well defined and well controlled.  

 
 



A Report to the  

Board of Commissioners of Public Utilities 
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Introduction 

In Board Order No. P.U. 30 (2007), Hydro was directed to file a five-year capital expenditure plan.  The 

Board indicated the plan should focus on strategic spending priorities beginning with the current year of 

the Application.  As well, the capital expenditure plan should identify shifts in spending priorities over 

the five-year period, the circumstances contributing to these shifts, and alternative approaches under 

consideration.  Additionally, the Board requested a separate section concerning Holyrood, including the 

impacts of the Provincial Energy Plan, an impact statement concerning alternative development 

scenarios reflecting how decisions associated with each scenario might influence the physical plant, the 

environmental, operational and management imperatives, as well as forecast maintenance and capital 

requirements for the ensuing five years. Each individual project at the Holyrood plant contained in the 

annual capital budget submission could then be reconciled, justified and costed in respect of one or 

more development scenarios. Hydro developed and filed a five-year plan with the 2010 Capital Budget 

Application.  

Hydro has a responsibility to provide safe, reliable, and least-cost service to meet the needs of its 

customers.  Providing a reliable supply of electrical energy depends on maintaining assets in sound 

condition.  Utility assets are kept in reliable working condition by routine maintenance and replacement 

when necessary.  Asset additions are also determined through analysis of long term requirements to 

address future demands for power and energy.  

The 1960s saw a vast expansion in assets to fulfill the mandate of the Newfoundland and Labrador 

Power Commission, Hydro’s predecessor, which was to electrify the province.  Many of the assets 

constructed at that time, have reached or exceeded their expected service lives and many others are 

approaching that juncture. Other major assets have not reached their expected service lives but some of 

their components, auxiliary equipment and systems have, or are about to do so.  This includes 

components of major facilities such as the Bay d’Espoir Generating Station, the Holyrood Thermal 

Generating Station, the Hardwoods and Stephenville gas turbines, the Holyrood gas turbine and much of 

Hydro’s transmission and distribution systems.  Hydro has a responsibility to maintain this infrastructure 

to a level that continues to allow Newfoundlanders and Labradorians to live in a modern society, 

dependent on a safe, reliable and least cost supply of electricity for home and business use.  
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Five-Year Plan 

Hydro’s five year capital plan over the 2014 to 2018 period anticipates average annual capital 

expenditures of $162 million.  Over the period 2008 to 2012, the average annual capital expenditure was 

$59.3 million.  The increase in overall capital expenditure reflects inflation, the requirement for specific 

projects related to replacement and upgrade of deteriorating facilities, ensuring compliance with 

legislation, and most particularly additions required to meet load growth.   

Hydro plans to invest $810 million in plant and equipment over the 2014 to 2018 period.  Average 

annual expenditures are expected to be in the order of $162 million, ranging from a low of $140 million 

in 2018 to a high of $209 million in 2015. 

Expenditures for new generation and transmission assets are included in these estimates, specifically for 

the upgrade of the transmission line corridor between Bay d’Espoir and Western Avalon and the 

addition of a new combustion turbine at Holyrood.  These projects will be the subject of a separate 

filing. 

Hydro’s five-year plan is a living document and will be revised on an ongoing basis as new information 

about the condition of assets becomes available, as asset management strategies evolve, and as 

demands and priorities change within asset classes.  During 2011, Hydro devoted significant effort to 

developing and refining the five year plans for the various asset classes.  A key finding of this work is the 

general increase in sustaining capital required to continue to provide safe, reliable, least cost power to 

Hydro’s customers.  Furthermore, the work highlighted additional capital expenditures that will be 

required to address load growth. 
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Strategic Spending Priorities 

Hydro’s strategic spending priorities over the next five years are: 

1. Mandatory Issues: 

• Ensuring the safety of Hydro personnel, its contractors, and the general public; 

• Compliance with legislative and regulatory requirements; and 

• Dealing with environmental risks. 

2.   Meeting projected load growth and customer requests; 

3.   Achieving cost efficiencies; 

4.   Asset Maintenance Philosophy 

• Maintaining reliability by addressing issues identified by: 

� Operating experience 

� Maintenance history 

� Condition assessments 

� Performance assessments 

� Familiarity with equipment 

� Operating and maintenance cost 

� Professional judgment 

� Asset Maintenance Strategy  

� Discussion between Regulated Operations and Technical Services 

• Reliability improvement 
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Hydro’s detailed five year plan is presented in Appendix A. 

The five year plan indicates an increasing trend in expenditures which has a number of key drivers: 

• Age and condition of current infrastructure and assets; 

• Continued load growth on the Avalon Peninsula; and 

• Increasing cost of labour, materials, and contract work in the local market. 

 

Generation 

The requirement to invest sustaining capital in generation facilities began increasing several years ago as 

parts of Hydro’s generating plants reached or surpassed their normally expected service lives.  As each 

year passes, more assets reach this point in their operating lives, requiring increased expenditures to 

maintain reliability and to ensure that the maximum economic life is extracted from each asset.  Primary 

drivers for these projects are the realization of end of service lives for equipment, reductions in 

reliability or performance, the availability of more efficient technology, and considerations for safety.   

 

Hydraulic 

Ensuring reliability is the primary priority for Hydro’s five-year capital plan. In recent years, Hydro has 

detected deterioration in the condition of the stator windings of Units 1 through 4 in the Bay d’Espoir 

Generating Station.  These four units, the oldest of the seven installed at Bay d’Espoir, were equipped 

with asphalt insulated windings, the standard insulation system of that time.  These windings have 

deteriorated and begun to show signs of imminent failure. To address this issue, Hydro has completed 

stator rewinds on Units 1, 2 and 4. The rewind of the remaining unit, Unit 3, is included in the plan in 

2014. The condition of auxiliary systems and equipment is as great a concern, as their failure could also 

remove a unit or plant from service. To address this concern, the 2014 Capital Plan includes projects to 

upgrade hydraulic structures and refurbish surge tanks. 
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Thermal 

On December 17, 2012, the Government of Newfoundland and Labrador announced official sanction of 

the Muskrat Falls development.  The Muskrat Falls in-feed, or the Labrador Island Link (LIL), is expected 

to be in service in 2017.  Holyrood will be required for prime power production throughout the interim 

period (i.e., to the in-service date of the LIL) and it is intended that the facility remain fully available for 

generation in stand-by mode until the 2020–2021 timeframe.  Unit 3 will operate primarily in 

synchronous condenser mode beginning in 2017, with the option to return to full generating mode.  

Post the 2020-2021 timeframe, Units 1 and 2 and the steam components of Unit 3 at Holyrood will be 

decommissioned, and Unit 3 will continue to operate in synchronous condenser mode only with no 

generation capability. 

The Holyrood Generating Station Units 1 and 2 are now 44 years old while Unit 3 is 34 years old.  The 

generally accepted life expectancy for thermal plants is 30 years. The Holyrood plant remains critical to 

the reliable power supply on the Island Interconnected system. The capital upgrades contained in this 

plan are necessary to replace assets which are at the end of their useful lives, and those which must be 

replaced to maintain reliability. 

Also see the Holyrood Overview section for further discussion pertaining to the five year plan for 

Holyrood. 

 

Gas Turbines 

Maintaining the reliability of Hydro’s existing gas turbine assets, which are relied upon to provide 

emergency and peaking power and function as synchronous condensers to help control voltage on the 

Island and Labrador Interconnected Systems, is a priority. These facilities accumulate few operating 

hours generating electricity but are crucial sources of power and energy during emergencies and system 

peaks and provide voltage support, especially when operating as synchronous condensers. These plants, 

especially the 50 MW plants at Hardwoods and Stephenville, required relatively little capital expenditure 

until recent years. Despite their low operating hours, these units are beyond their normal life 

expectancy and are deteriorating, requiring an increase in capital expenditures to extend their reliable 

economic service lives to the greatest extent possible. A multiyear life extension project for the 
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Hardwoods plant was begun in 2010 and a similar project is planned for Stephenville, beginning in 2014.  

Hydro’s newest gas turbine plant located at Happy Valley was constructed in 1992. This plant has 

required only minor upgrades since that time. Projects are planned in 2015 and 2018 to install a diesel 

automation and charger system and refurbish the generator and exciter winding, respectively. 

A major project to add a nominal 60 MW gas turbine at Holyrood is required to meet the generation 

planning criteria between 2015 and completion of the Labrador Island Link.  

 

Terminal Stations 

Increasing load and maintaining reliability are the principal drivers for terminal station expenditures 

over the next five years.    

Aging equipment is a major concern and is considered when reviewing short and long term plans. The 

five-year plan contains expenditures in the form of several programs to replace instrument 

transformers, surge arrestors, insulators, circuit breakers and disconnect switches among others. The 

plan also contains station specific projects such as upgrading the station service at Sunnyside Terminal 

Station and the expansion of the terminal station at Hawke’s Bay.  Hydro will, to the greatest extent 

possible, consolidate equipment replacements into multi year programs to ease the administrative 

effort for both the Board and Hydro. 

 

Transmission 

Reliability maintenance is the primary driver for transmission investment.  The wood pole line 

management program forms the backbone of Hydro’s asset management strategy for these facilities. 

This strategy has been in place for ten years and its effectiveness and value has been tested and 

demonstrated, enabling Hydro to realize the maximum useful life from these transmission systems. The 

program is based on periodic assessment of the wooden transmission poles and facilitates their 

replacement before failure, while extracting the maximum possible reliable life from each pole. During 

the next five years Hydro plans to upgrade various transmission lines along with other transmission line 

projects such as the refurbishment of footings and anchors on TL202 and TL206 from Bay d’Espoir to 



2014 Capital Plan 

Newfoundland and Labrador Hydro 2014 Capital Budget Application 7  

Sunnyside. A major project to upgrade the transmission line corridor between Bay d’Espoir and Western 

Avalon is required to facilitate additional power and energy delivery to the East Coast growth area and 

meet transmission planning criteria.  Safety of Hydro personnel, contractors, and the public is also a 

priority in the five-year plan for Transmission.  

 

Distribution 

New customer additions and reliability maintenance are the strategic areas addressed by the five-year 

capital plan for distribution assets.  This equipment is subject to the same aging and wear as the 

generation and transmission assets and must be replaced periodically to ensure reliable service. The 

major portion of expenditures over the next five years is related to load growth in Labrador South.  The 

majority of other distribution system expenditures for the next five years will consist of service 

extensions and upgrades to distribution systems, distribution pole replacement, and substation 

upgrading, all to maintain or improve system performance. 

 

Rural Generation 

The replacement of aging infrastructure is required to ensure reliability for Hydro’s twenty-one isolated 

electrical systems which are supplied with electricity by diesel generating sets. Hydro’s diesel generating 

sets have the shortest lives of all its generating assets, requiring replacement after approximately 

100,000 hours of operation.  Chart 1, provides the age distribution of the diesel engines in Hydro’s rural 

generating plants. During the next five years Hydro plans to replace or add generating sets in various 

isolated diesel plants. These replacements and additions are required to ensure that reliable service is 

provided to Hydro’s isolated rural customers. Many of Hydro’s diesel plants have deteriorated to a great 

extent and will require renovation or replacement in the near to medium term. To prioritize this 

process, Hydro conducted a review of the condition of the older plants to assist in planning the 

replacement or modification in a logical sequence. Projects for the replacement and upgrade of diesel 

plant infrastructure and auxiliary systems are included over the coming five years. 
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Chart 1: Diesel Engine Age Distribution – Rural Isolated System 

 

Information Systems 

Obsolete technology and aging hardware are the strategic drivers which most significantly contribute to 

the five-year plan for information systems.  Hydro’s information systems provide the data required to 

effectively manage and control the activities of the business.  Expenditures on these systems and 

personal computers will average $2.2 million annually during the next five years.  

 

Telecontrol 

Obsolete technology and aging hardware are also the strategic reasons which most significantly 

contribute to the five-year plan for telecontrol assets.  Hydro’s communications network is vital to the 

operation and control of the power systems.  Communications must be reliable and rapid to protect and 

control the generation, transmission and distribution equipment. It is expected that capital expenditures 

will average approximately $3.5 million annually for the next five years.  The most significant of these 

projects will be the refurbishment of microwave sites, the replacement of obsolete radio equipment, 

power line carriers, mobile radio system and PBX phone systems. 
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Transportation 

Hydro’s vehicles and mobile equipment must continue to be both safe and reliable.  Hydro operates a 

diversified and dispersed fleet of mobile equipment throughout the Province that is required to operate 

and maintain our facilities in a challenging and sometimes harsh physical environment.  Hydro selects, 

operates and maintains this equipment in a manner designed to achieve the least life cycle cost and 

replacements are scheduled in accordance with criteria submitted to the Board on previous occasions.  

Hydro anticipates that expenditures on mobile equipment will average approximately $2.6 million 

annually over the next five years. 

Administration 

Safety, cost efficiencies, reliability and security are the primary drivers of the five-year administration 

capital plan.  Hydro expects to spend an average of $1.0 million annually on items such as office 

equipment, building auxiliary systems, and building infrastructure, during the next five years.   
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Expended

 to 2013 2014 2015 2016 2017 2018 Total

 GENERATION 8,082.9 73,388.2 72,320.5 23,711.3 14,411.2 13,173.2 205,087.3

 TRANSMISSION AND RURAL OPERATIONS 11,515.7 70,418.1 126,841.1 128,338.1 117,049.9 118,686.6 572,849.5

 GENERAL PROPERTIES 2,261.6 6,643.0 8,846.6 11,151.5 12,093.4 7,581.4 48,577.5

 CONTINGENCY FUND 1,000.0 1,000.0 1,000.0 1,000.0 1,000.0 5,000.0

TOTAL CAPITAL BUDGET 21,860.2 151,449.3 209,008.2 164,200.9 144,554.5 140,441.2 831,514.3

Expended

to 2013 2014 2015 2016 2017 2018 Total

Add Nominal 60 MW Gas Turbine - Holyrood 7,323.9 46,410.0 45,710.7 99,444.6

Install 230 KV Transmission Line - Bay d'Espoir to Western Avalon 6,370.8 74,626.5 62,602.1 60,758.6 63,642.0 268,000.0

*The Following Budget Proposals have not been included as part of this application since they will be filed separately later this year.  However, they have been added to this Five-

Year Plan as well as Section H.

($000)
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Expended

 to 2013 2014 2015 2016 2017 2018 Total

GENERATION  

Hydraulic Plant 0.0 10,501.3 16,167.7 5,979.9 8,892.1 8,911.5 50,452.5

Thermal Plant 697.6 12,157.2 7,351.8 15,163.3 5,497.6 3,500.0 44,367.5

Gas Turbines 7,385.3 50,533.6 48,580.2 2,546.9 0.0 750.0 109,796.0

Tools and Equipment 0.0 196.1 220.8 21.2 21.5 11.7 471.3

TOTAL GENERATION 8,082.9 73,388.2 72,320.5 23,711.3 14,411.2 13,173.2 205,087.3

       

TRANSMISSION AND RURAL OPERATIONS

Terminal Stations 5,933.6 26,652.0 11,843.5 16,160.9 13,885.3 16,435.4 90,910.7

Transmission 350.1 10,656.7 78,996.8 72,209.7 76,381.8 78,747.1 317,342.2

Distribution 1,940.1 16,146.6 21,687.9 22,527.9 14,088.8 13,988.0 90,379.3

Generation 2,431.2 12,985.3 12,127.4 14,541.3 9,384.7 8,242.0 59,711.9

Properties 156.2 647.0 936.0 1,259.7 2,527.7 574.5 6,101.1

Metering 287.7 814.7 539.5 197.6 198.6 199.4 2,237.5

Tools and Equipment 416.8 2,515.8 710.0 1,441.0 583.0 500.2 6,166.8

TOTAL TRANSMISSION AND RURAL OPERATIONS 11,515.7 70,418.1 126,841.1 128,338.1 117,049.9 118,686.6 572,849.5

       

GENERAL PROPERTIES

Information Systems 420.3 1,869.2 2,951.9 1,701.8 2,853.5 1,507.0 11,303.7

Telecontrol 539.0 1,961.8 2,045.1 4,934.2 5,740.3 2,816.9 18,037.3

Transportation 1,302.3 2,488.3 3,016.5 2,497.4 2,114.0 2,700.8 14,119.3

Administrative 0.0 323.7 833.1 2,018.1 1,385.6 556.7 5,117.2       

TOTAL GENERAL PROPERTIES 2,261.6 6,643.0 8,846.6 11,151.5 12,093.4 7,581.4 48,577.5

 CONTINGENCY FUND 1,000.0 1,000.0 1,000.0 1,000.0 1,000.0 5,000.0

TOTAL CAPITAL BUDGET 21,860.2 151,449.3 209,008.2 164,200.9 144,554.5 140,441.2 831,514.3

       

($000)
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Expended

PROJECT DESCRIPTION to 2013 2014 2015 2016 2017 2018 Total

HYDRAULIC PLANT

Refurbish Surge Tanks - Bay d'Espoir 2,265.0 1,141.4 1,150.8 734.7 5,291.9

Rewind Stator Unit 3 - Bay d'Espoir 4,343.9 4,343.9

Overhaul Turbine/Generator Units  - Various Sites 485.0 508.5 319.0 365.0 400.0 2,077.5

Upgrade Public Safety Around Dams and Waterways - Bay d'Espoir 352.8 361.7 370.1 378.0 385.6 1,848.2

Upgrade Victoria Control Structure - Bay d'Espoir 495.1 969.5 1,464.6

Automate Generator Deluge Systems Units 3 and 6 - Bay d'Espoir 612.0 751.3 1,363.3

Upgrade Burnt Dam Spillway - Bay d'Espoir 110.2 1,201.9 1,312.1

Install Automated Fuel Monitoring System  - Various Sites 193.2 267.4 500.0 960.6

Upgrade Generator Bearings  - Bay d'Espoir 18.9 396.0 190.0 200.0 804.9

Upgrade Shoreline Protection - Cat Arm 55.3 708.1 763.4

Upgrade North Cut-Off Dam Access Road  - Bay d'Espoir 631.7 631.7

Replace Generator Bearing Coolers Units 4 and 5 - Bay d'Espoir 199.0 189.6 193.8 582.4

Replace Automatic Greasing  Systems - Bay d'Espoir 233.4 196.7 430.1

Replace Spherical By Pass Valve Assemblies Units 1 and 2 - Bay d'Espoir 57.5 96.3 153.8

Replace Fall Arrest on Surge Tank 1 - Bay d'Espoir 142.8 142.8

Replace Turbine/Generator Cooling Water Flow Meters - Upper Salmon 139.7 139.7

Raise Height of Earth Dam - Paradise River 98.7 98.7

Replace Engine on Emergency Lift System - West Salmon Spillway 67.1 67.1

Replace Penstock and Auxiliaries - Venam's Bight 4,712.9 4,712.9

Refurbish Site Facilities - Bay d'Espoir 780.2 912.7 1,692.9

Refurbish Access Road(Topping and Culverts and Bin Wall) - Cat Arm 1,505.6 1,505.6

Refurbish Generation Unit - Snooks Arm 375.4 850.9 1,226.3

Install Hydrometeorological Stations - Various Sites 378.3 321.2 699.5

Replace ABB Exciter Unit 2 - Cat Arm 600.0 600.0

Replace Station Service Breakers - Cat Arm 500.0 500.0

Replace Site Pumphouse, Pumps and Controls - Bay d'Espoir 268.4 268.4

Replace Slip Ring Assembly - Hinds Lake 252.8 252.8

Install Infrared Viewports  - Various Sites 108.8 112.9 221.7

Refurbish Unit Relay Protection - Paradise River 164.3 164.3

Replace Rectifier Transformer  Unit 1 - Bay d'Espoir 75.0 740.5 433.9 1,249.4

Pilot Asset Health Monitoring Template - Upper Salmon 598.7 194.4 103.8 896.9

Install New Vent Chambers Units 1 to 6 - Bay d'Espoir 75.0 572.4 647.4

Refurbish  Generation Unit - Venam's Bight 463.5 463.5

Refurbish Station Service Water Systems - Upper Salmon 344.0 344.0

Purchase Generator Bearing Cooler Sets - Various Sites 239.4 239.4

Purchase Turbine Bearing Cooler Set - Cat Arm 65.8 65.8

Replace Spherical Valve Control System - Cat Arm 883.0 883.0

($000)
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Expended

PROJECT DESCRIPTION to 2013 2014 2015 2016 2017 2018 Total

HYDRAULIC PLANT (cont'd.)

Replace Diesel Generator 2 at Victoria Control Structure - Bay d'Espoir 638.1 638.1

Refurbish  Road Between Powerhouse and NS Spillway - Upper Salmon 556.5 556.5

Refurbish Salmon River Spillway - Bay d'Espoir 469.5 469.5

Refurbish EBBE Control Structure - Bay d'Espoir 456.5 456.5

Upgrade Powerhouse 1 and 2 Station Service - Bay d'Espoir 429.8 429.8

Replace 6 Slip Rings Unit 1 to 6 - Bay d'Espoir 341.3 341.3

Replace Main Generator Bearing - Upper Salmon 300.0 300.0

Upgrade Domestic Water System - Cat Arm 242.6 242.6

Replace Road Culverts - Granite Canal 220.3 220.3

Install Partial Discharge Monitors - Paradise River 197.0 197.0

Upgrade Sump Level System Powerhouse 2 - Bayd'Espoir 185.0 185.0

Replace Shaft Seal System - Upper Salmon 150.0 150.0

Replace Plant HP Compressor 1 - Upper Salmon 142.7 142.7

Install Permanent Monitoring Vibration System unit 7 - Bay d'Espoir 124.5 124.5

Refurbish Generator Rotor - Hinds Lake 1,701.5 1,701.5

Install Dynamic Air Gap Monitoring System - Upper Salmon and Hinds Lake 1,160.0 1,160.0

Resurface All On Site Roads - Bay d'Espoir 800.0 800.0

Make Improvements to Powerhouse 1 Ventilation - Bay d'Espoir 739.5 739.5

Replace Main Roof on Powerhouse 1 - Bay d'Espoir 534.3 534.3

Refurbish Relay Protection Units 5 to 7 - Bay d'Espoir 434.4 434.4

Replace Dry Air Compressor 1 and 2 Powerhouse 1 - Bay d'Espoir 320.6 320.6

Replace Sump Pumps 1 and 2 in Powerhouse 1 - Bay d'Espoir 317.9 317.9

Replace Underground Oily Water Separator - Bay d'Espoir 300.0 300.0

Replace Firewater Pumps - Upper Salmon 280.0 280.0

Replace Cooling Water Pumps Unit 7 - Bay d'Espoir 150.0 150.0

Install New Septic System - Snooks Arm 150.0 150.0

TOTAL HYDRAULIC PLANT         10,501.3 16,167.7 5,979.9 8,892.1 8,911.5 50,452.5

($000)
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Expended

PROJECT DESCRIPTION to 2013 2014 2015 2016 2017 2018 Total

THERMAL PLANT

Overhaul Steam Turbine/Generator Unit 2 - Holyrood 5,147.0 5,147.0

Install Variable Speed Drives on 6 Forced Draft Fans - Holyrood 697.6 2,659.7 3,357.3

Complete Condition Assessment  Phase 2 - Holyrood 1,476.8 1,476.8

Upgrade Underground Plant Drainage System - Holyrood 112.6 1,342.9 1,455.5

Upgrade Waste Water Basin Building - Holyrood 136.7 981.0 1,117.7

Upgrade Excitation Systems Units 1 and 2 - Holyrood 654.3 456.6 1,110.9

Install Fire Protection Upgrades - Holyrood 56.6 312.5 250.0 619.1

Upgrade Plant Elevators - Holyrood 533.2 533.2

Upgrade Vibration Monitoring System - Holyrood 524.9 524.9

Replace Economizer Inlet Valves - Holyrood 192.0 329.1 521.1

Install Cold-Reheat Condensate Drains and High Pressure

Heater Trip Level Unit 3 - Holyrood 49.8 467.4 517.2

Overhaul Boiler Feed Pump East Unit 3  - Holyrood 194.9 194.9

Replace DC Distribution Panels and Breakers - Holyrood 174.2 174.2

Overhaul Cooling Water Pump East Unit 1 - Holyrood 98.4 98.4

Overhaul  Extraction Pump South Unit 1 -  Holyrood 96.8 96.8

Upgrade Continuous Opacity Monitors - Holyrood 49.3 49.3

Overhaul  Turbine Valves Unit 1 - Holyrood 1,218.0 1,218.0

Upgrade Powerhouse Roofing - Holyrood 456.1 385.6 373.6 1,215.3

Replace Powerhouse Overhead Doors - Holyrood 330.1 347.3 677.4

Upgrade Quarry Brook Dam Equipment - Holyrood 395.1 395.1

Upgrade Fire Protection(Outbuildings)- Holyrood 314.0 314.0

Replace Compressor #2 - Holyrood 288.1 288.1

Overhaul Boiler Feed Pump East Unit 1  - Holyrood 182.6 182.6

Replace DC Distribution Panels and Breakers -  Holyrood 103.3 103.3

Overhaul  Extraction Pump North Unit 1 -  Holyrood 87.5 87.5

Overhaul Extraction Pump South Unit 3 - Holyrood 87.5 87.5

Rewind Generator Rotor and Install Rotor Flux Probe  Unit 3 - Holyrood 8,402.4 8,402.4

Overhaul Steam Turbine/Generator Unit 3 - Holyrood 4,810.1 4,810.1

Upgrade Cranes and Hoists  - Holyrood 600.0 600.0

Upgrade UPS 1 and 2  - Holyrood 254.1 254.1

Overhaul Boiler Feed Pump West Unit 1  - Holyrood 186.0 186.0

($000)
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Expended

PROJECT DESCRIPTION to 2013 2014 2015 2016 2017 2018 Total

THERMAL PLANT (cont'd.)

Overhaul Cooling Water Pump East Unit 2 - Holyrood 88.9 88.9

Overhaul  Extraction Pump North Unit 2 -  Holyrood 88.9 88.9

Replace Unit Switchgear and Transformers - Holyrood- Holyrood 1,705.9 1,705.9

Overhaul  Turbine Valves Init 2 - Holyrood 1,456.2 1,456.2

Upgrade Plant Access Road - Holyrood 807.8 807.8

Replace Stage 2 Diesel - Holyrood 443.2 443.2

Upgrade UPS 3 and 4  - Holyrood 266.7 266.7

Overhaul Boiler Feed Pump Unit 2  - Holyrood 188.1 188.1

Overhaul Cooling Water Pump Unit 3 - Holyrood 89.9 89.9

Overhaul  Extraction Pump Unit 3 -  Holyrood 89.9 89.9

Install Visible Isolation for 600 V HVAC System Admin Area - Holyrood 76.3 76.3

Install New Raw Water Line - Holyrood 2,000.0 2,000.0
Install New Lube Oil / Seal Oil Systems - Holyrood 1,000.0 1,000.0

Revisit Condition Assessment Level 1 - Holyrood 250.0 250.0

TOTAL THERMAL PLANT       697.6 12,157.2 7,351.8 15,163.3 5,497.6 3,500.0 44,367.5

($000)
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Expended

PROJECT DESCRIPTION to 2013 2014 2015 2016 2017 2018 Total

GAS TURBINES

Add Nominal 60 MW Gas Turbine - Holyrood 7,323.9 46,410.0 45,710.7 99,444.6

Upgrade Gas Turbine Controls - Happy Valley 61.4 1,128.6 1,190.0

Upgrade Gas Turbine Plant Life Extension - Stephenville 2,995.0 2,660.6 2,546.9 8,202.5

Install Diesel Automation and Charger System - Happy Valley 208.9 208.9

Refurbish Generator and Exciter Winding - Happy Valley 750.0 750.0

TOTAL GAS TURBINE PLANTS          7,385.3 50,533.6 48,580.2 2,546.9 0.0 750.0 109,796.0

TOOLS AND EQUIPMENT

Purchase Tools and Equipment Less than $50,000 146.2 50.0 21.2 21.5 11.7 250.6

Install Handheld Pendant to Overhead Crane - Bay d'Espoir 49.9 170.8 220.7

 

TOTAL TOOLS AND EQUIPMENT            196.1 220.8 21.2 21.5 11.7 471.3

 

TOTAL GENERATION           8,082.9 73,388.2 72,320.5 23,711.3 14,411.2 13,173.2 205,087.3

($000)
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Expended

PROJECT DESCRIPTION to 2013 2014 2015 2016 2017 2018 Total

TERMINAL STATIONS

Install New Transformer - Oxen Pond 3,823.6 15,310.4 19,134.0

Replace Instrument Transformers - Various Sites 593.2 552.8 538.4 1,511.7 471.9 3,668.0

Replace Compressed Air Systems -  Various Sites 303.0 2,105.9 200.0 500.0 3,108.9
Upgrade Terminal Station - Wiltondale 697.7 1,173.3 1,871.0

Perform Grounding Upgrades - Various Sites 329.0 337.1 345.4 338.2 341.5 1,691.2

Replace Insulators - Various Sites 187.1 287.9 475.0

Upgrade Circuit Breakers  - Various Sites 3,695.4 1,642.5 3,750.1 3,973.2 4,000.0 17,061.2
Upgrade Power Transformers - Various Sites 1,904.4 4,719.4 1,750.6 1,780.8 1,800.0 11,955.2

Replace Disconnect Switches - Various Sites 815.9 953.1 958.4 1,040.3 981.0 4,748.7

Upgrade Terminal Station Foundations - Various Sites 197.9 300.0 300.0 300.0 300.0 1,397.9

Replace Surge Arresters - Various Sites 181.9 186.1 250.7 148.7 195.4 962.8

Replace Optimho Relays on TL203 - Western Avalon to Sunnyside 89.1 96.9 186.0

Install 20 MVAR Reactor - Bottom Brook 1,241.7 2,572.8 3,814.5

Upgrade Terminal Station Protection and Control  - Various Sites 631.0 631.0 631.0 631.0 2,524.0

Install Fire Protection in 230 kV Stations - Various Sites 70.0 650.0 650.0 650.0 2,020.0

Install Transformer On line Gas Monitoring  - Various Sites 200.0 550.0 350.0 1,100.0

Replace Telecontrol Building and Upgrade Equipment - Daniels Harbour 55.9 752.8 808.7

Perform Site Work to Accommodate Mobile Transformer - Various Sites 100.0 350.3 192.8 643.1

Replace 66kV S/S Cable Feed to Plant - Holyrood 223.2 223.2

Upgrade Control Wiring Phase 1 to Terminal Station 1 - Bay d'Espoir 70.0 144.6 214.6

Install Support Structures C2 Capacitor Bank - Hardwoods 150.0 150.0

Replace Station Lighting - Bay d'Espoir 150.0 150.0

Install 2nd AC Station Service - Howley 101.5 101.5

Upgrade Transformer Differential Circuit on T1 - Grandy Brook 68.4 68.4

Upgrade Control Building for Staff Working Spaces - South Brook and Doyles 445.7 759.2 1,204.9

Upgrade Control Wiring Phase 2 to Terminal Station 1 - Bay d'Espoir 100.0 390.9 490.9

Upgrade Control Building - Indian River 405.6 405.6

($000)
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Expended

PROJECT DESCRIPTION to 2013 2014 2015 2016 2017 2018 Total

TERMINAL STATIONS (cont'd.)

Install Remote Control Sectionalizer TL251(2)(3) - Hampden 334.0 334.0

Upgrade Terminal Station for Mobile Substation - Cow Head 224.9 224.9

Terminal Stations Compressor Replacement Program - Various Sites 139.5 139.5

Construct 138 kV Terminal Station - Hawkes Bay 2,280.0 5,013.0 7,293.0

Upgrade DC Station Service - Bay d'Espoir 200.0 200.0

Upgrade Terminal Station for Mobile Substation - Howley and Daniels Harbour 175.0 175.0

Replace Outside Service - Holyrood 750.0 750.0

Install 66 kV Breaker By-Pass Switches - Various Sites 515.0 515.0

Install Drainage to Stop Surface Flooding - Various Sites 500.0 500.0

Upgrade Access Road with New Topping - Buchans 250.0 250.0

Upgrade Station Service for Oil Reclaimer - Oxen Pond 200.0 200.0

Upgrade Station Service - Sunnyside 150.0 150.0

TOTAL TERMINAL STATIONS 5,933.6 26,652.0 11,843.5 16,160.9 13,885.3 16,435.4 90,910.7

($000)
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Expended

PROJECT DESCRIPTION to 2013 2014 2015 2016 2017 2018 Total

TRANSMISSION

Replace Guy Wires  Doyles to Grand Bay - TL215 350.1 530.0 880.1

Install 230 KV Transmission Line - Bay d'Espoir to Western Avalon 6,370.8 74,626.5 62,602.1 60,758.6 63,642.0 268,000.0

Perform Wood Pole Line Management Program - Various Sites 2,564.2 2,872.0 2,954.2 2,759.5 2,791.4 13,941.3

Refurbish Anchors and Footings TL202 and TL206 - Bay d'Espoir to Sunnyside 1,191.7 988.2 2,179.9

Upgrade  Transmission Lines - Various Sites 430.1 4,176.9 1,107.7 2,437.7 8,152.4

Replace Aircraft Markers at Grand Lake Crossing - TL228 80.0 715.4 795.4

Replace Transmission  Lines - Various Sites 525.8 10,327.8 9,876.0 20,729.6

Construct Transmission Line Equipment Off-Loading Areas - Various Sites 887.8 506.4 1,394.2

Install 138 kV Transmission Line Cross Braces - Various Sites 71.0 637.9 708.9

Conduct LIDAR Surveys - Various Sites 276.5 283.9 560.4

TOTAL TRANSMISSION            350.1 10,656.7 78,996.8 72,209.7 76,381.8 78,747.1 317,342.2

 

($000)
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Expended

PROJECT DESCRIPTION to 2013 2014 2015 2016 2017 2018 Total

DISTRIBUTION

Upgrade Distribution Systems - Various Sites 1,940.1 6,495.3 5,182.1 3,211.4 2,219.0 2,379.0 21,426.9

Provide Service Extensions  - All Service Areas 6,170.0 6,290.0 5,895.0 5,490.0 5,650.0 29,495.0

Upgrade Distribution Systems -  All Service Areas 3,370.0 3,440.0 3,310.0 3,180.0 3,250.0 16,550.0

Replace Recloser Control Panels - Various Sites 111.3 84.4 195.7

Additions for Load Growth  - Labrador South Interconnection - Various Sites 5,501.3 7,634.2 13,135.5

Replace Submarine Cable - Various Sites 45.0 400.8 850.0 1,295.8

Convert Section of Trition (L5) to 25kV - South Brook 521.1 521.1

Purchase Spare Transformer - Paradise River 50.0 450.0 500.0

Replace Hendrix Insulators - Farewell Head 500.0 500.0

Implement Geographical Information System - Various Sites 74.0 74.0

Additions for Load - Distribution Systems - Various Sites 1,056.9 2,045.4 1,000.0 4,102.3

Convert Section of Robert's Arm (L3) to 25 kV - South Brook 569.6 569.6

Extend Three Phase to St. Paul's - Cow Head 474.0 474.0

Construct  Storage Buildings - Change Islands and Springdale 401.6 401.6

Install Mobile Diesel Quick Connect/Disconnect - Various Sites 178.8 178.8

Replace Transformer - Sally's Cove 100.0 100.0

Replace T1 2.5 MVA Transformer - Conne River 800.0 800.0

Replace L4 #4 Copper Wire Primary - Farewell Head 59.0 59.0

TOTAL DISTRIBUTION 1,940.1 16,146.6 21,687.9 22,527.9 14,088.8 13,988.0 90,379.3

($000)
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Expended

PROJECT DESCRIPTION to 2013 2014 2015 2016 2017 2018 Total

GENERATION

Additions for Load Growth - Isolated Generation Stations - Various Sites 2,040.2 9,999.1 5,583.8 7,562.6 4,125.9 1,200.0 30,511.6

Perform Arc Flash Remediation - Various Sites 391.0 401.8 413.1 1,205.9

Overhaul Diesel Engines - Various Sites 823.5 1,436.1 1,470.4 1,503.4 1,535.7 6,769.1

Replace Diesel Units - Various Sites 208.9 534.9 1,645.5 1,380.0 1,270.0 5,039.3

Inspect Fuel Storage Tanks - Various Sites 495.0 1,183.6 498.0 511.9 526.4 3,214.9

Install Fire Protection in Diesel Plant - Various Sites 107.1 992.2 500.0 500.0 500.0 2,599.3

Upgrade Diesel Plant Production Data Collection Equipment - Various Sites 268.9 269.8 280.7 819.4

Upgrade Ventilation Systems  - Various Sites 263.0 50.0 100.0 100.0 100.0 613.0

Replace Fuel Tanks - Ramea and Port Hope Simpson 234.2 229.5 463.7

Construct Storage Facility - Postville 183.8 183.8

Perform Plant Improvements as Per 2012 FEED Project - Various Sites 500.0 1,700.0 250.0 250.0 2,700.0

Replace Programmable Logic Controllers - Various Sites 100.0 250.0 250.0 250.0 850.0

Upgrade Fuel Storage - Various Sites 514.4 125.3 639.7

Purchase Accommodations Trailers - Postville and Makkovik 120.0 120.0 240.0

Install Automatic Fuel Shut Off Valves - St Anthony 200.0 200.0

Upgrade Lighting System - Cartwright and Hopedale 157.9 157.9

Upgrade Station Service - Grey River 130.9 130.9

Replace Radiators - Various Sites 500.0 500.0 1,000.0

Install Fire Detection System - Norman Bay 100.0 100.0

Replace Underground Glycol Line - Francois 100.0 100.0

Insulate Diesel Plant - St Anthony 63.5 63.5

Install Unit Fuel Metering - Various Sites 600.0 600.0

Upgrade and Add Site Fencing - Lanse Au Loup and Port Hope Simpson 450.0 450.0

Build Roadway for Freight Delivery - Norman Bay 307.2 307.2

Install Nox Monitors at 2 Sites - Various Sites 302.7 302.7

Install Sectionalizing for Cold Load Pickup - Port Hope Simpson 250.0 250.0

Replace Diesel Plant - Rigolet 200.0 200.0
 

TOTAL GENERATION  2,431.2 12,985.3 12,127.4 14,541.3 9,384.7 8,242.0 59,711.9

 

($000)
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Expended

PROJECT DESCRIPTION to 2013 2014 2015 2016 2017 2018 Total

PROPERTIES

Legal Survey of Primary Distribution Line Right of Ways - Various Sites 156.2 196.8 197.8 197.3 197.4 197.3 1,142.8

Install Additional Washrooms - Various Sites 251.0 257.3 263.7 270.3 277.2 1,319.5

Install Fall Protection Equipment - Various Sites 199.2 199.2

Upgrade Line Depots - Various Sites 100.0 100.0 100.0 100.0 400.0

Replace Accomodations/Septic System at EBBE - Bay d'Espoir 380.9 380.9

Install Pole Storage Ramps - Various Sites 603.8 507.2 1,111.0

Upgrade Warehouse Lighting - Bishops Falls 94.9 94.9

Replace Warehouse - Bay d'Espoir 1,228.0 1,228.0

Construct Steel Storage Building - Makkovik 147.4 147.4

Upgrade Classroom and Boardroom in Main Office - Bishop Falls 77.4 77.4
 

TOTAL PROPERTIES 156.2 647.0 936.0 1,259.7 2,527.7 574.5 6,101.1

METERING

Install Automated Meter Reading - Various Sites 287.7 615.7 340.2 1,243.6

Purchase Meters, Equipment and Metering Tanks -  Various Sites 199.0 199.3 197.6 198.6 199.4 993.9
 

TOTAL METERING           287.7 814.7 539.5 197.6 198.6 199.4 2,237.5

TOOLS AND EQUIPMENT

Replace Off Road Track Vehicles - Various Sites 416.8 1,322.8 1.1 406.6 410.0 2,557.3

Replace Light Duty Mobile Equipment - Various Sites 579.1 498.2 489.3 494.8 2,061.4

Purchase Tools & Equipment Less than $50,000 - Various Sites 553.3 210.7 216.0 88.2 90.2 1,158.4

Purchase Portable Vibration Testing Equipment - Various Sites 60.6 60.6

Replace Bulldozer - Bishop Falls 329.1 329.1

TOTAL TOOLS AND EQUIPMENT          416.8 2,515.8 710.0 1,441.0 583.0 500.2 6,166.8

TOTAL TRANSMISSION AND RURAL OPERATIONS 11,515.7 70,418.1 126,841.1 128,338.1 117,049.9 118,686.6 572,849.5

       

($000)
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Expended

PROJECT DESCRIPTION to 2013 2014 2015 2016 2017 2018 Total

INFORMATION  SYSTEMS

SOFTWARE APPLICATIONS

New Infrastructure

Perform Minor Application Enhancements - Hydro Place 138.6 142.6 147.4 150.0 155.0 733.6

       Cost Recoveries (51.3) (41.8) (47.4) (50.0) (52.0) (242.5)

Upgrade of Technology

Upgrade Microsoft Office Products - Hydro Place 656.7 455.1 465.2 470.0 480.0 485.0 3,012.0

       Cost Recoveries (236.4) (163.8) (167.5) (170.0) (172.0) (175.0) (1,084.7)

Upgrade Energy Management System - Hydro Place 187.9 212.5 212.7 215.0 828.1

Upgrade Lotus Notes - Hydro Place 584.0 584.0

       Cost Recoveries (183.7) (183.7)

Upgrade Customer Care System - Hydro Place 299.7 299.7

Upgrade Security Configuration Auditing - Hydro Place 140.8 140.8

Upgrade Showcase Suite - Hydro Place 192.4 192.4

       Cost Recoveries (65.4) (65.4)

Upgrade Corporate Application Environment - Hydro Place 1,073.1 1,073.1

TOTAL SOFTWARE APPLICATIONS          420.3 566.5 1,311.0 880.5 1,696.1 413.0 5,287.4

($000)
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Expended

PROJECT DESCRIPTION to 2013 2014 2015 2016 2017 2018 Total

COMPUTER OPERATIONS

Infrastructure Replacement

Replace Personal Conmputers  - Various Sites 489.8 537.8 382.3 365.0 370.0 2,144.9

Replace Peripheral Infrastructure -  Hydro Place 200.7 521.9 208.5 194.0 220.0 1,345.1

Upgrade Enterprise Storage Capacity -  Hydro Place 517.8 309.8 182.0 300.0 400.0 1,709.6

       Cost Recoveries (191.6) (103.5) (61.9) (96.0) (148.0) (601.0)

Upgrade of Technology

Upgrade Server Technology Program - Hydro Place 328.0 568.1 167.2 580.0 400.0 2,043.3

       Cost Recoveries (42.0) (193.2) (56.8) (185.6) (148.0) (625.6)
 

TOTAL COMPUTER OPERATIONS            1,302.7 1,640.9 821.3 1,157.4 1,094.0 6,016.3
 

TOTAL INFORMATION SYSTEMS            420.3 1,869.2 2,951.9 1,701.8 2,853.5 1,507.0 11,303.7

($000)
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Expended

PROJECT DESCRIPTION to 2013 2014 2015 2016 2017 2018 Total

TELECONTROL

NETWORK SERVICES

Infrastructure Replacement

Replace MDR4000 Microwave Radio (West) - Various Sites 539.0 706.9 1,245.9

Replace Radomes - Various Sites 324.9 183.2 192.0 196.0 196.0 1,092.1

Purchase Tools and Equipment Less than $50,000 46.4 46.4 47.6 48.7 49.7 238.8

Replace Mobile Radio System - Happy Valley 55.9 593.3 649.2

Construct Storage Facility - Deer Lake 410.2 410.2

Refurbish Microwave Shelter - Sandy Brook 90.0 90.0

Replace Power Line Carriers - Various Sites 2,321.0 2,942.0 1,720.0 6,983.0

Replace MDR 4000 Microwave Radio (East) - Various Sites 539.0 920.0 1,459.0

Replace Standby Generator - Sandy Brook 237.3 237.3

Refurbish Microwave Shelters - Mary March Hill and Blue Grass Hill 90.0 90.0 180.0

Replace GPS Clocks - Various Sites 52.8 52.8

Replace  MDR 6000 Microwave Radio ( East) - Various Sites 86.2 86.2

Network Infrastructure

Replace Battery Banks and Chargers - Various Sites 267.0 398.0 302.0 305.0 250.0 1,522.0

Replace Network Communications Equipment - Various Sites 91.0 158.6 174.0 180.0 185.0 788.6

Install Substation Communications Management - Various Sites 237.8 237.8

Upgrade of Technology

Upgrade IP SCADA Network - Various Sites 254.2 238.7 492.9

Replace Telephone Systems - Stephenville 139.9 98.1 238.0
Upgrade Site Facilities - Various Sites 49.8 48.0 48.0 48.0 193.8

Replace Wescom Scanner - Corner Brook 81.7 81.7

Replace WIFI Network - Various Sites 120.0 120.0

Replace GDC Metroplex -  Stoney Brook 90.0 90.0

Replace DTI Phone Turrets in Energy Control Center - Hydro Place 60.0 60.0

Replace Wescom Transceivers - Various Sites 48.0 48.0

Replace PBX Phone Systems - Various Sites 480.0 360.0 240.0 1,080.0

Build Comunications Shelters - Various Sites 360.0 360.0

TOTAL TELECONTROL         539.0 1,961.8 2,045.1 4,934.2 5,740.3 2,816.9 18,037.3

($000)
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Expended

PROJECT DESCRIPTION to 2013 2014 2015 2016 2017 2018 Total

TRANSPORTATION

Replace  Vehicles and Aerial Devices  - Various Sites 1,302.3 2,488.3 3,016.5 2,497.4 2,114.0 2,700.8 14,119.3

       

TOTAL TRANSPORTATION          1,302.3 2,488.3 3,016.5 2,497.4 2,114.0 2,700.8 14,119.3

       

ADMINISTRATION 

Remove Safety Hazards - Various Sites 257.8 265.1 272.5 280.1 1,075.5

Purchase Office Equipment 65.9 68.0 131.0 71.1 336.0

Replace Cooling Tower and Auxiliaries - Hydro Place 500.0 500.0

Replace Roof - Hydro Place 1,400.0 1,400.0

Replace AC Unit 12A and Unit 14 - Hydro Place 214.6 214.6

Upgrade Fire System - Bishop Falls 799.6 556.7 1,356.3

Upgrade Outside Property - Various Sites 234.8 234.8

TOTAL ADMINISTRATION      0.0 323.7 833.1 2,018.1 1,385.6 556.7 5,117.2

TOTAL GENERAL PROPERTIES          2,261.6 6,643.0 8,846.6 11,151.5 12,093.4 7,581.4 48,577.5

       

($000)

  



 

 

A Report to the  

Board of Commissioners of Public Utilities 

 

 

 

 

 

 

Holyrood Overview 

Future Operations and Capital Expenditure Requirements 

July 2013  

 

 

 

 

 

 

 

 

 



 
  Holyrood Overview 

  Future Operations and Capital Expenditure Requirements 

 

 

Newfoundland and Labrador Hydro 2014 Capital Budget Application 1 

BACKGROUND 

The Board of Commissioners of Public Utilities (the Board), in Orders No. P.U. 5 (2012) and No. P.U. 4 

(2013) directed Hydro to file,  in conjunction with the 2014 Capital Budget Application, an overview in 

relation to the proposed capital expenditures for the Holyrood Thermal Generating Station.  The Board 

required, that the overview include the following1:  

1.  An updated outlook regarding anticipated changes in the role of Holyrood on the system; 

 

2.  An updated schedule of anticipated changes in Holyrood operations that may reasonably 

be expected to have an impact on capital expenditure requirements; 

 

3.  A summary description of all proposed Holyrood capital projects, including an explanation of 

how such projects relate to one another and whether such projects may be impacted by 

decisions yet to be taken regarding Holyrood's role on the system; 

 

4.  A summary guide to all internal and external reports filed in support of the capital 

expenditure proposals, summarizing alternatives considered and recommendations made; and 

 

5.  An explanation of the necessity of all proposed capital expenditures in the context of the 

anticipated changes in Holyrood operations. 

 

 

Hydro contacted, in April, 2013 the Consumer Advocate and legal counsel for the Industrial Customers.  

Neither party wished to add any specific requirement for the contents of this overview. 

This report contains the requested Holyrood capital expenditure overview. 

 

  

                                                           
1
 Order No. P.U. 5 (2012) 
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INTRODUCTION 

Newfoundland and Labrador Hydro’s (Hydro) Holyrood Thermal Generating Station (Holyrood) is a 

critical part of the Island Interconnected System. With three oil fired generating units providing a total 

capacity of 490 MW (465 MW net), the plant represents approximately one third of Hydro’s total Island 

Interconnected System generating capacity. Units 1 and 2 were commissioned in 1970 and 1971 

respectively and Unit 3 in 1979. Units 1 and 2 were originally designed to produce 150 MW, but were 

upgraded to 175 MW in 1988 and 1989 respectively. Unit 3 retains its original configuration and is rated 

at 150 MW. In 1986, Unit 3 was retrofitted with synchronous condensing capability to provide voltage 

support on the eastern end of the Island Interconnected System during periods when power generation 

from the Holyrood station is not required.  

The three major components of the thermal generating process are the boiler, the turbine and the 

generator with supporting systems such as fuel storage and delivery, controls, and cooling and feed 

water supply systems.  Through combustion of Bunker C fuel oil, the power boiler provides high energy 

steam to the turbine. The turbine is directly coupled to the generator and provides the rotating energy 

necessary for the generator to produce rated output power to the Island Interconnected System.  The 

generator itself is pressurized and cooled by hydrogen gas to provide maximum efficiency both in heat 

transfer and reduced windage losses. 

The Holyrood Generating Station is essential for meeting winter peak demand as well as overall island 

annual energy requirements.  Hydro’s hydro-electric generation is dependent on rainfall and inflows to 

the reservoirs.  Holyrood is required to supply the difference between what is produced by Hydro’s 

other generation sources (including purchases from non-utility generators) and what is required to meet 

the Island load.  During a period of reduced inflows and low water storage levels, this may be significant.   
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Figure 1: Holyrood Thermal Generating Station 

 

 

UPDATED OPERATIONAL OUTLOOK AND SCHEDULE 

On December 17, 2012, the Government of Newfoundland and Labrador announced official sanction of 

the Muskrat Falls development.  The Muskrat Falls development, and the Labrador Island Link (LIL), are 

expected to be in service in 2017.  Holyrood will be required for prime power production throughout the 

interim period (i.e., to the in-service date of the LIL) and it is intended that the facility remain fully 

available for generation in stand-by mode until the 2020–2021 timeframe.  Unit 3 will operate primarily 

in synchronous condenser mode beginning in 2017, with the option to return to full generating mode.  

Post the 2020-2021 timeframe, Units 1 and 2 and the steam components of Unit 3 at Holyrood will be 

decommissioned, and Unit 3 will continue to operate in synchronous condenser mode only with no 

generation capability. 
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Figure 2:  Holyrood Annual Production Requirements 

 

Figure 2 indicates the forecasted Holyrood annual production requirements for the eight year period 

from 2014 to 2021. This forecast is based on average Island hydrologic inflow conditions. By 2017, the 

LIL is expected to be in-service to supply the Island Interconnected System with power and energy from 

Muskrat Falls.    From 2017 to the 2020-2021 timeframe, it is assumed that the plant will produce 20 

GWh in each year while operating in standby mode.  In the 2020-2021 timeframe, the remaining fuel 

inventory will be consumed. 

It should be noted that the production at Holyrood may vary from that forecast for the 2014 to 2017 

period depending on the hydrologic conditions which influence Hydro’s hydraulic energy supply 

capability.  During a high inflow period, production from the Holyrood plant would be kept to minimum 

levels, with units operated only as required for System capacity and Avalon Peninsula transmission 

security considerations.  Production during this period could be less than 1,000 GWh annually.  During a 
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repeat of the critical dry sequence,2 annual required production from Holyrood would be significant, up 

to 3,000 GWh per year.  This requires that all units be operated at maximum capacity outside of their 

annual planned and maintenance outage requirements. 

In summary, the specific phases of operation and the timeframes for each phase are anticipated to be as 

follows: 

Phase 1 (2013 through 2017): All three units are available for generation with Unit 3 also available 

for synchronous condenser operation as required 

Phase 2 (2017 to the 2020-2021 timeframe):  Units 1 and 2 are in standby generation mode and Unit 

3 is operated in synchronous condenser mode but available for conversion to generation mode as 

required 

Phase 3 (Post 2020-2021 timeframe):  Unit 3 continues to operate as a synchronous condenser only 

to the end of its service life 

 

Phase 1 – Normal Production Phase 

Prior to full commissioning of the Muskrat Falls development and the Labrador Island Link, there will be 

continued demands on Holyrood to serve increasing system load requirements. Over the past several 

years, industrial demand has declined due to the closure of two paper mills and reduction of operation 

at a third.  There is, however, continued growth in Utility customer requirements, particularly on the 

Avalon Peninsula.  Industrial load growth is also expected to occur specifically with the expected startup 

of a nickel processing facility at Long Harbour.  Total customer demand in the short to medium term is 

expected to exceed the levels which were experienced prior to the downturn of the paper industry. 

 

Holyrood remains critical to the reliable supply of power to the Island Interconnected System, as it 

serves the base load of the system and will be required to do so in the short to medium term.   Holyrood 

will remain a critically important facility during construction and full commissioning of the Muskrat Falls 

development and the Labrador Island Link.  During this phase of operation, the capability to operate 

                                                           
2
 The dry period experienced during the late 1950s into the early 1960s spanning more than three years 
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Holyrood at full production is essential to meeting the energy and capacity requirements of the island 

portion of the province.   

During Phase 1 of Holyrood's future operation, few changes are expected in terms of maintenance 

strategy since the plant is generally expected to produce with high reliability through 2017.   

 

Phase 2 – Standby Production Phase 

Following the full commissioning of the Muskrat Falls development and the Labrador Island Link, the 

Holyrood plant will continue to be an essential component of the Provincial electrical grid. Initially, the 

plant will function as a fully capable standby facility during the early years of operation of the Muskrat 

Falls Generating Plant and the LIL between Labrador and Newfoundland, until the 2020-2021 timeframe.  

In this capacity, it can be called upon to provide energy and capacity to the Island in the event of a loss 

of supply from Labrador. 

During the standby phase, it is assumed that the plant will produce 20 GWh in each year to test the units 

to ensure that they are available if required. 

During Phase 2 of Holyrood's future operation, few changes are expected in terms of maintenance 

strategy since the plant must be fully available for emergency use until the 2020-2021 timeframe. 

 

Phase 3 – Synchronous Condenser Operation Phase 

Following the standby phase, the thermal aspect of the station will be decommissioned.  At that time 

Unit 3 will continue to operate as a synchronous condenser. The final generation availability is currently 

projected to be in the 2020-2021 timeframe. 

Systems that are no longer required will be decommissioned, including: 

• The fuel storage and delivery system, including the tank farm and  day tank; 

• the boilers, including air systems and emission monitoring systems;   

• feedwater and condensate systems, including the deaerator systems; and  

• the marine terminal. 
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Systems required following the standby phase include: 

• Unit 3 synchronous condenser specific equipment including the unit generator and exciter; and 

• Auxiliary systems including electrical, controls, cooling water, fire protection, etc. 

 

Assets with operational requirements beyond the 2020-2021 timeframe will continue to be optimally 

maintained with re-investment reflecting that continued requirement.    
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HOLYROOD 2014 CAPITAL PLAN SUMMARY 

The complexity of thermal generating units, along with the age of the Holyrood plant, necessitates a 

rigorous review of the assets to ensure its future generating requirements can be met. In order to 

ensure that critical systems receive the appropriate level of refurbishment Hydro has been 

concentrating on condition assessments and the formulation of requirements to get Holyrood to the 

end of its life as a generating facility, several years after the LIL comes in-service, and to operate in 

synchronous condenser mode beyond that time. 

Following sanction of the Lower Churchill Project near the end of 2012, Hydro reviewed the 2014 capital 

plan for Holyrood in light of the future role of the plant.  Projects were removed or adjusted as 

appropriate to ensure the work proposed is critical to safe and reliable production. 

The review resulted in the following adjustments to the projects previously identified to begin in 2014: 

• Upgrade Powerhouse Roofing:  The project scope and schedule were adjusted to align with the 

reduced infrastructure to remain at Holyrood to support single unit synchronous condenser 

operation. 

• Replace Powerhouse Overhead Doors:  The project scope and schedule were adjusted to align 

with the reduced infrastructure to remain at Holyrood to support single unit synchronous 

condenser operation. 

• Refurbish Fuel Storage Facility, Tank 1: This project was removed because it was deemed that 

the risk of operating without the fourth tank refurbishment was not high enough to warrant the 

investment between now and 2020-2021.  

• Complete Engineering Review to Determine Systems for Synchronous Condenser Operation 

Units 1 and 2: This project was removed because Units 1 and 2 at Holyrood are no longer 

required to be converted to synchronous condenser operation. 

In addition to those projects directly affected by the Lower Churchill sanction, the project to replace the 

fuel oil heat exchangers on Units 1 and 2 was removed in favour of adding one heat exchanger to 

inventory and replacing a heat exchanger if required during the operating season. 
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Four projects which were submitted in the 2013 Capital Budget Application were withdrawn to review 

their continued viability in light of the future operation of the Holyrood facility. This review was 

completed during the winter months of 2013 and three of these projects are deemed necessary to 

ensure the safe and reliable operation of the generating units and they have been resubmitted in 2014. 

Specifically, these projects are: 

1. Install Cold Reheat Condensate Drains and  High Pressure Heater Trip Level; 

2. Upgrade Vibration Monitoring System; and 

3. Install Fire Protection Upgrades. 

The following tables summarize the projects included in the 2014 capital plan for Holyrood.  The plan 

was prepared in recognition of the anticipated completion of the in-feed from Muskrat Falls in 2017 and 

in support of Holyrood availability requirements until 2020-2021.  The plan was prepared considering 

asset condition, equipment obsolescence (both end of life and availability of support) and forecast 

production requirements, to identify the necessary rehabilitation and replacement projects to ensure 

customer needs can be met.   

Table 1 provides a summary description of all proposed Holyrood capital projects for 2014.  All of the 

proposed projects are required to ensure that the Holyrood facility is available to operate at full 

production which is essential to meeting the energy and capacity requirements of the Island portion of 

the province through the construction and commissioning of the Muskrat Falls development and the 

Labrador Island Link.  

The first six projects listed are projects related to plant common support systems and infrastructure 

which are required to ensure the plant can continue to be operated safely, reliably and with regulatory 

compliance through the normal operation and standby production phases to 2020-2021.  These systems 

support the overall operation of the plant and ensure environmental compliance with respect to the 

collection and treatment of waste water. 

The next seven projects relate directly to the major components of the power generation process, the 

boiler, turbine and generator, and their supporting systems.  The first four of these projects are related 

to the boiler feedwater systems for the generating units.  The remaining three projects relate to the 

steam turbines and generators and monitoring systems required for their safe operation and shut down.   
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The final project listed, Condition Assessment and Life Extension, will provide the data necessary to 

enable the determination and optimization of future projects at the facility through the 2020-2021 

timeframe. 

Table 2 provides a summary guide to all internal and external reports filed in support of the capital 

expenditure proposals summarizing the alternatives considered and recommendations made. 

Table 3 provides an explanation of the necessity of all proposed capital expenditures in the context of 

the changes in Holyrood operation. 
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Table 1:  Holyrood Projects Included in 2014 Capital Plan 

 

Project Scope Summary Proposal Location

Install Fire Protection Upgrades
Installation of curbing, automatic fuel shut-off valve, 

and fireproofing of pipe supports D-76

Upgrade Waste Water Basin Building Inspection and recommendation of solution E-69

Upgrade Underground Plant Drainage System Inspection and recommendation of solution E-73

Upgrade Plant Elevators Upgrade Plant and Administration Elevators C-24, Tab 10

Replace DC Distribution Panels and Breakers
Replacement of DC 129 V and 258 V distribution 

panels and breakers (Units 1 and 2)
E-66

Overhaul  Cooling Water Pump East Unit 1 Pump rehabilitation - 12 year frequency E-76

Install  Cold-Reheat Condensate Drains and High Pressure 

Heater Trip Level-Unit 3
Installation of condensate collection system C-30, Tab 13

Replace Economizer Inlet Valves Units 1 and 2 Replace economizer inlet valves Units 1 and 2 C-28, Tab 12

Overhaul Boiler Feed Pump East Unit 3 Pump rehabilitation - 7 year frequency E-53

Overhaul  Extraction Pump South Unit 1 Pump rehabilitation - 12 year frequency E-88

Upgrade Excitation Systems Units 1 and 2 Upgrade exciter controls on  units 1 and 2 C-22, Tab 9

Upgrade Unit Vibration Monitoring System
Upgrade to generators only. Removed parts will be 

used as spares for turbines
C-26, Tab 11

Overhaul Steam Turbine Generator Unit 2 Steam  turbine rehabilitation - 9 year frequency C-18, Tab 7

Condition Assessment and Life Extension Condition assessment of critical components C-20, Tab 8
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Table 2:  Reports Filed in Support of Project Proposals 

 

Project Reports filed Alternatives Considered Recommendation

Install Fire Protection Upgrades
FM Global Risk Report - Fire and Natural Hazards Special Risk 

Evaluation, Holyrood Thermal Plant, August 24, 2011 FM Global recommendation FM Global Recommendation - Target 08-10-001

Install  Cold-Reheat Condensate Drains and High 

Pressure Heater Trip Level-Unit 3

1.  FM Global Risk Report - Equipment Hazards Interim Risk 

Evaluation, Holyrood Thermal Plant, May 12, 2011

2.  Extract from ASME Standard TDP-1-1998, Section 3 FM Global recommendation FM Global Recommendation - Target 06-01-003

Replace Economizer Inlet Valves Units 1 and 2

1.  Extract from ASME PCC-2-2011, Part 4 - Nonmetallic and Bonded 

Repairs, Article 4.1: Nonmetallic Composite Repair Systems: High 

Risk Applications

2.  Extracts from API 570, Section 1-  Scope and Section 8 -  Repairs,  

Alterations, and Rerating of Piping Systems

Replacement of existing valves Replacement of existing valves 

Upgrade Waste Water Basin Building None Inspection and Phase 1 Engineering Inspection and Phase 1 Engineering 

Upgrade Underground Plant Drainage System None Inspection and Phase 1 Engineering Inspection and Phase 1 Engineering 

Upgrade Plant Elevators

1.  Amusement Rides and Elevating Devices Regulations under the 

Public Safety Act (O.C.)96-429, Newfoundland and Labrador 

Regulation 118/96

2.  Public Safety Act, Amended, 2010 c.28; 2012 c38 s13

Upgrade of existing equipment only Upgrade of existing equipment only

Upgrade Excitation Systems Units 1 and 2 Unitrol P Life Cycle Management - ABB

1.  Purchase of available spare parts

2.  Upgrade controls on one unit and use 

the removed components for spares

3.  Upgrade controls on both units

Upgrade controls on both units

Replace DC Distribution Panels and Breakers None Replace existing equipment Replace existing equipment

Upgrade Vibration Monitoring System

Product Life Cycle Suport Notices - Bently Nevada:

1.  3300 Monitoring System moving to Phase 5

2.  Data Manager 2000 Software Now in Phase 5

3.  TDXnet External Communication Processor to Phase 4

4.  3300 Monitoring System Transitioning to Phase 4

1.  Complete systems upgrade to 3500 

Encore

2.  Complete systems upgrade to 3500 

3. Generator  upgrades to 3500 with 

removed components used as spares for 

turbines

Generator upgrades to 3500 with removed 

components used as spares for turbines

Condition Assessment and Life Extension 

1.  EPRI On-Line Boiler Conditon Assessment Guideline

2.  Generation Planning Issues November 2012 Inspection and testing of existing systems Inspection and testing of existing systems

Overhaul Steam Turbine Generator Unit 2

1.  AMEC Condition Assessment and Life Extension Study

2.  General Electric Major Overhaul Report FRS Number 20350952

Unit 2 Steam Turbine Inspection Report May - September 2005

3.  Hartford Steam Boiler (HSB) Turbine Outage Optimization 

Program (TOOP) - Executive Summary

Overhaul steam turbine and generator Overhaul steam turbine and generator

Overhaul Boiler Feed Pump East Unit 3 

Overhaul  Extraction Pump South Unit 1

Overhaul  Cooling Water Pump East Unit 1

Flowserve Review, May 24, 2011 Overhaul pumps Overhaul pumps
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Table 3:  Project Necessity in the Context of Changing Role of Holyrood 

 

Major System or Subsystem Project Phase 1 Phase 2 Phase 3

Fuel Storage & Delivery Install Fire Protection Upgrades Needed Needed Not needed

Feedwater & Condensate
Install  Cold-Reheat Condensate Drains and 

High Pressure Heater Trip Level-Unit 3
Needed Needed Not needed

Overhaul Boiler Feed Pump East Unit 3 Needed Needed Not needed

Overhaul  Extraction Pump South Unit 1 Needed Needed Not needed

Boiler Replace Economizer Inlet Valves Units 1 and 2 Needed Needed Not needed

Turbine Generator Overhaul Steam Turbine Generator Unit 2 Needed Needed Not needed

Cooling Water Systems Overhaul  Cooling Water Pump East Unit 1 Needed Needed Not needed

Buildings & Grounds Upgrade Plant Elevators Needed Needed Needed

Upgrade Waste Water Basin Building Needed Needed Needed

Upgrade Underground Plant Drainage System Needed Needed Needed

Electrical & Controls Upgrade Vibration Monitoring System Needed Needed Needed
1

Upgrade Excitation Systems Units 1 and 2 Needed Needed Not needed

Common Systems Replace DC Distribution Panels and Breakers Needed Needed Not Needed

Condition Assessment and Life Extension N/A N/A N/A

1
 Unit 3 generator only
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Holyrood 2015-2018 Capital Expenditures Outlook 

To ensure continued security of supply, capital investment will be necessary throughout the period 2015 

to 2018 to ensure Holyrood can provide the level of service required in either generation or synchronous 

condenser operation.  Various types of investments and expenditures for the Holyrood facility are 

anticipated, including refurbishment, upgrade or replacement of failed equipment and general plant 

infrastructure work.  

The Holyrood Generating Station continues to be a critical asset that must be maintained in a reliable 

least cost manner to meet demand and energy requirements of the Island Interconnected System.    

In reviewing future capital projects for Holyrood going forward, Hydro has considered the three phases 

discussed previously and will submit for approval only those projects necessary for the safe and reliable 

operation of the plant as a generator up to the time of decommissioning.  Additional capital investment 

requirements will continue through to synchronous condenser operation.   

Capital projects being proposed as part of this and upcoming future budget submissions have been, and 

will continue to be, reviewed in light of the future plant requirements and are considered to be the 

minimum amount that is essential to fulfill Hydro’s mandate to serve its customers and meet safety and 

environmental requirements. 

The maintenance strategy for Holyrood going forward to its end of life as a generating station is to 

extend the life of the existing assets at least cost through continued preventative maintenance, repair 

and rehabilitation where critical to providing safe and reliable energy at the forecast levels.  In cases 

where repair and rehabilitation are not viable alternatives, and where the associated assets remain 

critical to operation, assets will be renewed in the least cost manner that meets the need.  For Phases 1 

and 2 of Holyrood's future operation, few changes are expected in terms of maintenance strategy since 

the plant is generally expected to produce with high reliability through 2017 and must be fully available 

for emergency use until the 2020–2021 timeframe.  Non-critical assets will receive minimal attention 

and may be allowed to degrade where such action does not significantly increase risk to safe and 

reliable production.  Assets with operational requirements beyond 2020-2021 will continue to be 

optimally maintained with re-investment reflecting that continued requirement.  Data will be collected 
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from inspections, on line monitoring and formal condition assessments and used to determine the right 

work, on the right assets, at the optimal time in light of the changing role of Holyrood.  

Figure 3 provides the planned level of expenditure for Holyrood over the 2014 to 2018 period.  The 

annual average expenditure is $8.7 million, ranging from a high of $15.2 million in 2016 to a low of $3.5 

million in 2018.  With the exception of 2016, planned capital expenditures show a decreasing trend over 

the next five years.  The increased level of expenditure in 2016 is related to expenditures of $4.8 million 

and $8.4 million for the overhaul of Unit 3 turbine generator and the rewind of Unit 3 generator rotor 

and installation of a rotor flux probe, respectively.  Planned expenditures for the period total $43.7 

million. 

 

 
Figure 3:  Holyrood Capital Expenditures 2014 to 2018 

 

 

 



2014 Capital Budget:  Total Capital Projects Overview 

 

 

Newfoundland and Labrador Hydro 2014 Capital Budget Application A - 1 

 
 

Future 

 2014 Years Total

($000)

 GENERATION 759.0 26,978.2 4,138.7 31,875.9

 TRANSMISSION AND RURAL OPERATIONS 11,515.7 64,047.3 16,012.7 91,575.7

 GENERAL PROPERTIES 2,261.6 6,643.0 2,025.4 10,930.0

 ALLOWANCE FOR UNFORESEEN  ITEMS 1,000.0 1,000.0

TOTAL CAPITAL BUDGET 14,536.3 98,668.5 22,176.8 135,381.6

Expended

to 2013
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Future 

 2014 Years Total

($000)

GENERATION   

Hydraulic Plant 10,501.3 2,402.3 12,903.6

Thermal Plant 697.6 12,157.2 1,565.6 14,420.4

Gas Turbines 61.4 4,123.6 4,185.0

Tools and Equipment 196.1 170.8 366.9

TOTAL GENERATION 759.0 26,978.2 4,138.7 31,875.9
    

TRANSMISSION AND RURAL OPERATIONS

Terminal Stations 5,933.6 26,652.0 5,476.0 38,061.6

Transmission 350.1 4,285.9 988.2 5,624.2

Distribution 1,940.1 16,146.6 4,934.5 23,021.2

Generation 2,431.2 12,985.3 4,233.5 19,650.0

Properties 156.2 647.0 40.3 843.5

Metering 287.7 814.7 340.2 1,442.6

Tools and Equipment 416.8 2,515.8 2,932.6

TOTAL TRANSMISSION AND RURAL OPERATIONS 11,515.7 64,047.3 16,012.7 91,575.7

GENERAL PROPERTIES

Information Systems 420.3 1,869.2 297.7 2,587.2

Telecontrol 539.0 1,961.8 636.7 3,137.5

Transportation 1,302.3 2,488.3 1,091.0 4,881.6

Administrative 323.7 323.7    

TOTAL GENERAL PROPERTIES 2,261.6 6,643.0 2,025.4 10,930.0

 ALLOWANCE FOR UNFORESEEN ITEMS 1,000.0 1,000.0

TOTAL CAPITAL BUDGET 14,536.3 98,668.5 22,176.8 135,381.6
    

Expended

to 2013
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PROJECT DESCRIPTION 2014 Years Total Ref

($000)

HYDRAULIC PLANT

Rewind Stator Unit 3 - Bay d'Espoir 4,343.9 4,343.9 C - 3

Refurbish Surge Tank 3 - Bay d'Espoir 2,265.0 2,265.0 C - 5

Upgrade Burnt Dam Spillway - Bay d'Espoir 110.2 1,201.9 1,312.1 C - 8

Upgrade Shoreline Protection - Cat Arm 55.3 708.1 763.4 C - 11

Upgrade North Cut-Off Dam Access Road  - Bay d'Espoir 631.7 631.7 C - 13

Automate Generator Deluge Systems Units 3 and 6 - Bay d'Espoir 612.0 612.0 C - 15

Upgrade Victoria Control Structure - Bay d'Espoir 495.1 495.1 D - 2

Overhaul Turbine/Generator Units  - Bay d'Espoir and Hinds Lake 485.0 485.0 D - 29

Upgrade Generator Bearings Unit 2 - Bay d'Espoir 18.9 396.0 414.9 D - 34

Upgrade Public Safety Around Dams and Waterways - Bay d'Espoir 352.8 352.8 D - 56

Replace Automatic Greasing  Systems Units 5 and 6 - Bay d'Espoir 233.4 233.4 D - 68

Replace Generator Bearing Coolers Units 4 and 5 - Bay d'Espoir 199.0 199.0 E - 2

Install Automated Fuel Monitoring System at West Salmon Spillway - Bay d'Espoir 193.2 193.2 E - 5

Replace Spherical By Pass Valve Assemblies Units 1 and 2 - Bay d'Espoir 57.5 96.3 153.8 E - 17

Replace Fall Arrest on Surge Tank 1 - Bay d'Espoir 142.8 142.8 E - 22

Replace Turbine/Generator Cooling Water Flow Meters - Upper Salmon 139.7 139.7 E - 33

Raise Height of Earth Dam - Paradise River 98.7 98.7 E - 37

Replace Engine on  Emergency Lift System - West Salmon Spillway 67.1 67.1 E - 50

TOTAL HYDRAULIC PLANT         10,501.3 2,402.3 12,903.6

Expended

to 2013
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PROJECT DESCRIPTION 2014 Years Total Ref

($000)

THERMAL PLANT

Overhaul Turbine/Generator Unit 2  - Holyrood 5,147.0 5,147.0 C - 18

Install Variable Speed Drives on 6 Forced Draft Fans - Holyrood 697.6 2,659.7 3,357.3

Complete Condition Assessment Phase 2 - Holyrood 1,476.8 1,476.8 C - 20

Upgrade Excitation Systems Units 1 and 2 - Holyrood 654.3 456.6 1,110.9 C - 22

Upgrade Plant Elevators - Holyrood 533.2 533.2 C - 24

Upgrade Vibration Monitoring System - Holyrood 524.9 524.9 C - 26

Replace Economizer Inlet Valves - Holyrood 192.0 329.1 521.1 C - 28

Install Cold-Reheat Condensate Drains and High Pressure 

      Heater Trip Level Unit 3 - Holyrood 49.8 467.4 517.2 C - 30

Install Fire Protection Upgrades - Holyrood 56.6 312.5 369.1 D - 76

Overhaul Boiler Feed Pump East Unit 3  - Holyrood 194.9 194.9 E - 53

Replace DC Distribution Panels and Breakers - Holyrood 174.2 174.2 E - 66

Upgrade Waste Water Basin Building - Holyrood 136.7 136.7 E - 69

Upgrade Underground Plant Drainage System - Holyrood 112.6 112.6 E - 73

Overhaul Cooling Water Pump East Unit 1- Holyrood 98.4 98.4 E - 76

Overhaul Extraction Pump South Unit 1 - Holyrood 96.8 96.8 E - 88

Replace Continuous Opacity Monitors - Holyrood 49.3 49.30.0

TOTAL THERMAL PLANT       697.6 12,157.2 1,565.6 14,420.4

GAS TURBINES

Upgrade Gas Turbine Plant Life Extension - Stephenville 2,995.0 2,995.0 C - 33

Upgrade Gas Turbine Controls - Happy Valley 61.4 1,128.6 1,190.0

TOTAL GAS TURBINES 61.4 4,123.6 4,185.0

TOOLS AND EQUIPMENT

Install Handheld Pendant to Overhead Crane - Bay d'Espoir 49.9 170.8 220.7 D - 98

Purchase Tools and Equipment Less than $50,000 146.2 146.2

TOTAL TOOLS AND EQUIPMENT            196.1 170.8 366.9

 

TOTAL GENERATION           759.0 26,978.2 4,138.7 31,875.9
    

Expended

to 2013
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PROJECT DESCRIPTION 2014 Years Total Ref

($000)

TERMINAL STATIONS

Install New Transformer - Oxen Pond 3,823.6 15,310.4 19,134.0

Upgrade Circuit Breakers  - Various Sites 3,695.4 1,642.5 5,337.9 C - 35

Replace Instrument Transformers - Various Sites 593.2 552.8 2,522.0 3,668.0

Replace Compressed Air Systems - Stoney Brook and Sunnyside 303.0 2,105.9 2,408.9

Upgrade Power Transformers - Various Sites 1,904.4 1,904.4 C - 38

Upgrade Terminal Station - Wiltondale 697.7 1,173.3 1,871.0

Perform Grounding Upgrades - Various Sites 329.0 337.1 1,025.1 1,691.2

Replace Disconnect Switches - Various Sites 815.9 189.5 1,005.4 C - 40

Replace Insulators - Various Sites 187.1 287.9 475.0

Upgrade Terminal Station Foundations - Various Sites 197.9 197.9 E - 100

Replace Optimho Relays on TL203 - Western Avalon to Sunnyside 89.1 96.9 186.0 E - 104

Replace Surge Arrestors - Various Sites 181.9 181.9 E - 116

TOTAL TERMINAL STATIONS 5,933.6 26,652.0 5,476.0 38,061.6

 

TRANSMISSION

Perform Wood Pole Line Management Program - Various Sites 2,564.2 2,564.2 C - 42

Refurbish Anchors and Footings TL202 and TL206 - Bay d'Espoir to Sunnyside 1,191.7 988.2 2,179.9 C - 44

Replace Guy Wires Doyles to Grand Bay - TL-215 350.1 530.0 880.1

TOTAL TRANSMISSION            350.1 4,285.9 988.2 5,624.2

 

DISTRIBUTION

Upgrade Distribution Systems - Various Sites (2014-2015) 2,499.8 4,850.1 7,349.9 C - 48

Provide Service Extensions  - All Service Areas 6,290.0 6,290.0 C - 50

       Cost Recoveries (120.0) (120.0)

Upgrade Distribution Systems - Various Sites (2013-2014) 1,940.1 3,995.5 5,935.6

Upgrade Distribution Systems -  All Service Areas 3,422.0 3,422.0 C - 52

       Cost Recoveries (52.0) (52.0)

Replace Recloser Control Panels - Various Sites 111.3 84.4 195.7 E - 123

TOTAL DISTRIBUTION 1,940.1 16,146.6 4,934.5 23,021.2

Expended

to 2013
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PROJECT DESCRIPTION 2014 Years Total Ref
($000)

GENERATION

Additions for Load Growth - Isolated Generation Stations - Various Sites 2,040.2 9,357.9 11,398.1

Replace Diesel Units - Port Hope Simpson and Mary's Harbour 208.9 2,377.7 2,586.6 C - 56

Perform Arc Flash Remediation - Various Sites 391.0 401.8 413.1 1,205.9

Install Fire Protection System - Nain 107.1 892.2 999.3 C - 58

Upgrade Diesel Plant Production Data Collection Equipment - Various Sites 268.9 550.5 819.4 C - 60

Overhaul Diesel Engines - Various Sites 823.5 823.5 C - 62

Additions To Accomodate Load Growth - Hopedale 641.2 641.2 C - 64

Inspect Fuel Storage Tanks - Various Sites 495.0 495.0 D - 114

Upgrade Ventilation System - Ramea 263.0 263.0 D - 135

Replace Fuel Storage Tank - Ramea 234.2 234.2 D - 152

Construct Storage Facility - Postville 183.8 183.8 E - 139

TOTAL GENERATION  2,431.2 12,985.3 4,233.5 19,650.0

PROPERTIES

Install Additional Washrooms - Various Sites 251.0 251.0 D - 160

Install Fall Protection Equipment - Various Sites 199.2 199.2 E - 196

Legal Survey of Primary Distribution Line Right of Ways - Various Sites (2014-2015) 156.8 40.3 197.1 E - 207

Legal Survey of Primary Distribution Line Right of Ways - Various Sites (2013-2014) 156.2 40.0 196.2

TOTAL PROPERTIES 156.2 647.0 40.3 843.5

METERING

Install Automated Meter Reading - Various Sites (2014-2015) 356.9 340.2 697.1 C - 66

Install Automated Meter Reading - Various Sites (2013-2014) 287.7 258.8 546.5

Purchase Meters, Equipment and Metering Tanks -  Various Sites 199.0 199.0 E - 212
 

TOTAL METERING           287.7 814.7 340.2 1,442.6

TOOLS AND EQUIPMENT

Replace Off Road Track Vehicles - Various Sites (2013-2014) 416.8 1,054.1 1,470.9

Replace Light Duty Mobile Equipment - Various Sites 579.1 579.1 C - 68

Purchase Tools & Equipment Less than $50,000 - Various Sites 553.3 553.3

Purchase Track Mounted Backyard Radial Boom Derrick - Bishop Falls 158.7 158.7 E - 231

Replace Excavator - St. Anthony 110.0 110.0 E - 233

Purchase Portable Vibration Testing Equipment - Various Sites 60.6 60.6 E - 235

TOTAL TOOLS AND EQUIPMENT          416.8 2,515.8 2,932.6

TOTAL TRANSMISSION AND RURAL OPERATIONS 11,515.7 64,047.3 16,012.7 91,575.7
    

Expended

to 2013
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PROJECT DESCRIPTION 2014 Years Total Ref

($000)

INFORMATION  SYSTEMS

SOFTWARE APPLICATIONS

New Infrastructure

Perform Minor Application Enhancements - Hydro Place 138.6 138.6 E - 237

       Cost Recoveries (51.3) (51.3)

Upgrade of Technology

Upgrade Microsoft Office Products - Hydro Place 656.7 455.1 465.2 1,577.0

       Cost Recoveries (236.4) (163.8) (167.5) (567.7)

Upgrade Energy Management System - Hydro Place 187.9 187.9 E - 2390.0

TOTAL SOFTWARE APPLICATIONS          420.3 566.5 297.7 1,284.5

COMPUTER OPERATIONS

Infrastructure Replacement

Replace Personal Computers - Various Sites 489.8 489.8 D - 169

Upgrade Enterprise Storage Capacity -  Hydro Place 517.8 517.8 C - 70

       Cost Recoveries (191.6) (191.6)

Replace Peripheral Infrastructure -  Various Sites 200.7 200.7 D - 174

Upgrade of Technology

Upgrade Server Technology Program - Hydro Place 328.0 328.0 D - 179

       Cost Recoveries (42.0) (42.0)

TOTAL COMPUTER OPERATIONS            1,302.7 1,302.7 

TOTAL INFORMATION SYSTEMS            420.3 1,869.2 297.7 2,587.2

Expended

to 2013
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PROJECT DESCRIPTION 2014 Years Total Ref

($000)

TELECONTROL

NETWORK SERVICES

Infrastructure Replacement

Replace MDR4000 Microwave Radio (West) - Various Sites 539.0 706.9 1,245.9

Replace Radomes - Various Sites 324.9 324.9 D - 185

Purchase Tools and Equipment Less than $50,000 46.4 46.4

Network Infrastructure

Replace Battery Banks and Chargers - Various Sites 267.0 398.0 665.0 C - 76

Replace Network Communications Equipment - Various Sites 91.0 91.0 E - 241

Upgrade of Technology

Upgrade IP SCADA Network - Various Sites 254.2 238.7 492.9 D - 198

Replace Telephone System - Stephenville 139.9 139.9 E - 243

Upgrade Site Facilities - Various Sites 49.8 49.8

Replace Wescom Scanner - Corner Brook 81.7 81.7 E - 245

TOTAL TELECONTROL         539.0 1,961.8 636.7 3,137.5

TRANSPORTATION

Replace  Vehicles and Aerial Devices  - Various Sites (2014-2015) 1,809.1 1,091.0 2,900.1 C - 78

Replace  Vehicles and Aerial Devices  - Various Sites (2013-2014) 1,302.3 679.2 1,981.5
    

TOTAL TRANSPORTATION          1,302.3 2,488.3 1,091.0 4,881.6
    

ADMINISTRATION 

Remove Safety Hazards - Various Sites 257.8 257.8 D - 204

Purchase Office Equipment 65.9 65.9

TOTAL ADMINISTRATION      323.7 323.7

TOTAL GENERAL PROPERTIES          2,261.6 6,643.0 2,025.4 10,930.0

    

Expended

to 2013
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 2014

 GENERATION 21,749.9

 TRANSMISSION AND RURAL OPERATIONS 18,586.7

 GENERAL PROPERTIES 2,473.2

 ALLOWANCE FOR UNFORESEEN EVENTS 1,000.0

 TOTAL PROJECTS UNDER $50,000 910.9

 MULTI-YEAR (2013 Expenditures):

         Multi-year Projects Commencing in 2014 13,076.6

         Multi-year Projects Commencing in 2013 39,602.3

                  

                       Multi-year Projects Commencing Prior to 2013:

Replace Guy Wires Doyles to Grand Bay - TL215 530.0

Perform Arc Flash Remediation - Various Sites 401.8

Perform Grounding Upgrades - Various Sites 337.1

TOTAL CAPITAL BUDGET 98,668.5
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PROJECT DESCRIPTION 2014

Generation

HYDRAULIC PLANT

Rewind Stator Unit 3 - Bay d'Espoir 4,343.9

Refurbish Surge Tank 3 - Bay d'Espoir 2,265.0

Upgrade  North Cut-Off Dam Access Road - Bay d'Espoir 631.7

Automate Generator Deluge Systems Units 3 and 6 - Bay d'Espoir 612.0

Upgrade Victoria Control Structure - Bay d'Espoir 495.1

Overhaul Turbine/Generator Units - Bay d'Espoir and Hinds Lake 485.0

Upgrade Public Safety Around Dams and Waterways - Bay d'Espoir 352.8

Replace Automatic Greasing  Systems Units 5 and 6 - Bay d'Espoir 233.4

Replace Generator Bearing Coolers Units 4 and 5 - Bay d'Espoir 199.0

Install Automated Fuel Monitoring System at West Salmon Spillway - Bay d'Espoir 193.2

Replace Fall Arrest on Surge Tank 1 - Bay d'Espoir 142.8

Replace Turbine/Generator Cooling Water Flow Meters - Upper Salmon 139.7

Raise Height of Earth Dam - Paradise River 98.7

Replace Engine on Emergency Lift System - West Salmon Spillway 67.1

THERMAL PLANT

Overhaul Turbine/Generator Unit 2  - Holyrood 5,147.0

Complete Condition Assessment Phase 2 - Holyrood 1,476.8

Upgrade Plant Elevators - Holyrood 533.2

Upgrade Vibration Monitoring System - Holyrood 524.9

Overhaul Boiler Feed Pump East Unit 3  - Holyrood 194.9

Replace DC Distribution Panels and Breakers - Holyrood 174.2

Upgrade Waste Water Basin Building - Holyrood 136.7

Upgrade Underground Plant Drainage System - Holyrood 112.6

Overhaul Cooling Water Pump East Unit 1 - Holyrood 98.4

Overhaul  Extraction Pump South Unit 1 - Holyrood 96.8

GAS TURBINES

Upgrade Gas Turbine Plant Life Extension - Stephenville 2,995.0

 

TOTAL GENERATION           21,749.9
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PROJECT DESCRIPTION 2014

Transmission and Rural Operations

TERMINAL STATIONS

Upgrade Power Transformers - Various Sites 1,904.4

Upgrade Terminal Station Foundations - Various Sites 197.9

Replace Surge Arresters - Various Sites 181.9 - Various Sites

TRANSMISSION

Perform Wood Pole Line Management Program - Various Sites 2,564.2

DISTRIBUTION

Provide Service Extensions - All Service Areas 6,170.0

Upgrade Distribution Systems - All Service Areas 3,370.0

GENERATION

Overhaul Diesel Engines - Various Sites 823.5

Additions to Accommodate  Load Growth - Hopedale 641.2

Inspect Fuel Storage Tanks - Various Sites 495.0

Upgrade Ventilation System - Ramea 263.0

Replace Fuel Storage Tank - Ramea 234.2

Construct Storage Facility - Postville 183.8

PROPERTIES

Install Additional Washrooms - Various Sites 251.0

Install Fall Protection Equipment - Various Sites 199.2

METERING

Purchase Meters, Equipment and Metering Tanks - Various Sites 199.0

TOOLS AND EQUIPMENT

Replace Light Duty Mobile Equipment - Various Sites 579.1

Purchase Track Mounted Backyard Radial Boom Derrick - Bishop Falls 158.7

Replace Excavator - St. Anthony 110.0

Purchase Portable Vibration Testing Equipment - Various Sites 60.6

TOTAL TRANSMISSION AND RURAL OPERATIONS 18,586.7
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PROJECT DESCRIPTION 2014

General Properties

INFORMATION  SYSTEMS

SOFTWARE APPLICATIONS

New Infrastructure

Perform Minor Application Enhancements - Hydro Place 138.6

       Cost Recoveries (51.3)

Upgrade of Technology

Upgrade Energy Management System - Hydro Place 187.9

COMPUTER OPERATIONS

Infrastructure Replacement

Replace Personal Computers - Various Sites 489.8

Upgrade Enterprise Storage Capacity -  Hydro Place 517.8

       Cost Recoveries (191.6)

Replace Peripheral Infrastructure -  Various Sites 200.7

Upgrade of Technology

Upgrade Server Technology Program - Hydro Place 328.0

       Cost Recoveries (42.0)

TELECONTROL

NETWORK SERVICES

Infrastructure Replacement

Replace Radomes - Various Sites 324.9

Network Infrastructure

Replace Network Communications Equipment - Various Sites 91.0

Upgrade of Technology

Replace Telephone System - Stephenville 139.9

Replace Wescom Scanner - Corner Brook 81.7

ADMINISTRATION 

Remove Safety Hazards - Various Sites 257.8

TOTAL GENERAL PROPERTIES          2,473.2 

TOTAL SINGLE YEAR PROJECTS OVER $50,000 42,809.8
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Multi-year Projects Commencing in 2014

PROJECT DESCRIPTION 2014 2015 2016 2017 2018 Total

Upgrade Distribution Systems - Various Sites (2014-2015) 2,499.8 4,850.1 7,349.9

Upgrade Circuit Breakers - Various Sites 3,695.4 1,642.5 5,337.9

Replace Vehicles and Aerial Devices  - Various Sites (2014-2015) 1,809.1 1,091.0 2,900.1

Replace Diesel Units - Port Hope Simpson and Mary's Harbour 208.9 2,377.7 2,586.6

Refurbish Anchors and Footings TL202 and TL206 - Bay d'Espoir to Sunnyside 1,191.7 988.2 2,179.9

Upgrade Burnt Dam Spillway - Bay d'Espoir 110.2 1,201.9 1,312.1

Upgrade Excitation Systems Units 1 and 2 - Holyrood 654.3 456.6 1,110.9

Replace Disconnect Switches - Various Sites 815.9 189.5 1,005.4

Install Fire Protection System - Nain 107.1 892.2 999.3

Upgrade Diesel Plant Production Data Collection Equipment - Various Sites 268.9 269.8 280.7 819.4

Upgrade Shoreline Protection - Cat Arm 55.3 708.1 763.4

Install Automated Meter Reading - Various Sites (2014-2015) 356.9 340.2 697.1

Replace Battery Banks and Chargers - Various Sites 267.0 398.0 665.0

Replace Economizer Inlet Valves - Holyrood 192.0 329.1 521.1

Install Cold-Reheat Condensate Drains and High Pressure 

    Heater Trip Level Unit 3 - Holyrood 49.8 467.4 517.2

Upgrade IP SCADA Network - Various Sites 254.2 238.7 492.9

Upgrade Generator Bearings Unit 2 - Bay d'Espoir 18.9 396.0 414.9

Install Fire Protection Upgrades - Holyrood 56.6 312.5 369.1

Install Handheld Pendant to Overhead Crane - Bay d'Espoir 49.9 170.8 220.7

Legal Survey of Primary Distribution Line Right of Ways - Various Sites (2014-2015) 156.8 40.3 197.1

Replace Recloser Control Panels - Various Sites 111.3 84.4 195.7

Replace Optimho Relays on TL203 - Western Avalon to Sunnyside 89.1 96.9 186.0

Replace Spherical By Pass Valve Assemblies Units 1 and 2 - Bay d'Espoir 57.5 96.3 153.8

Total Multi-Year Projects over $50,000 commencing in 2014 13,076.6 17,638.2 280.7 0.0 0.0 30,995.5
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Multi-year Projects Commencing in 2013

PROJECT DESCRIPTION 2014 2015 2016 2017 2018 Total

Install New Transformer - Oxen Pond 3,823.6 15,310.4 19,134.0

Additions for Load - Isolated Generation Stations - Various Sites 2,040.2 9,357.9 11,398.1

Upgrade Distribution Systems - Various Sites 1,940.1 3,995.5 5,935.6

Replace Instrument Transformers - Various Sites 593.2 552.8 538.4 1,511.7 471.9 3,668.0

Install Variable Speed Drives on 6 Forced Draft Fans - Holyrood 697.6 2,659.7 3,357.3

Replace Compressed Air Systems - Stoney Brook and Sunnyside 303.0 2,105.9 2,408.9

Replace Vehicles and Aerial Devices - Various Sites 1,302.3 679.2 1,981.5

Upgrade Terminal Station - Wiltondale 697.7 1,173.3 1,871.0

Upgrade Microsoft Office Products - Hydro Place 656.7 455.1 465.2 1,577.0

Replace Off Road Track Vehicles - Various Sites 416.8 1,054.1 1,470.9

Replace MDR4000 Microwave Radio (West) - Various Sites 539.0 706.9 1,245.9

Upgrade Gas Turbine Controls - Happy Valley 61.4 1,128.6 1,190.0

Install Automated Meter Reading - Various Sites 287.7 258.8 546.5

Replace Insulators - Various Sites 187.1 287.9 475.0

Legal Survey of Primary Distribution Line Right of Way - Various Sites 156.2 40.0 196.2

       Cost Recoveries (236.4) (163.8) (167.5) (567.7)

TOTAL MULTI-YEAR PROJECTS OVER $50,000 COMMENCING 2013 13,466.2 39,602.3 836.1 1,511.7 471.9 0.0 55,888.2

Expended

to 2013
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PROJECT DESCRIPTION 2014 Years Total Ref

($000)

GENERATION

Rewind Stator Unit 3 - Bay d'Espoir 4,343.9 4,343.9 C - 3

Refurbish Surge Tank 3 - Bay d'Espoir 2,265.0 2,265.0 C - 5

Upgrade Burnt Dam Spillway - Bay d'Espoir 110.2 1,201.9 1,312.1 C - 8

Upgrade Shoreline Protection - Cat Arm 55.3 708.1 763.4 C - 11

Upgrade North Cut-Off Dam Access Road  - Bay d'Espoir 631.7 631.7 C - 13

Automate Generator Deluge Systems Units 3 and 6 - Bay d'Espoir 612.0 612.0 C - 15

Overhaul  Turbine/Generator Unit 2  - Holyrood 5,147.0 5,147.0 C - 18

Install Variable Speed Drives on 6 Forced Draft Fans - Holyrood 697.6 2,659.7 3,357.3

Complete Condition Assessment  Phase 2 - Holyrood 1,476.8 1,476.8 C - 20

Upgrade Excitation Systems Units 1 and 2 - Holyrood 654.3 456.6 1,110.9 C - 22

Upgrade Plant Elevators - Holyrood 533.2 533.2 C - 24

Upgrade Vibration Monitoring System - Holyrood 524.9 524.9 C - 26

Replace Economizer Inlet Valves - Holyrood 192.0 329.1 521.1 C - 28

Install Cold-Reheat Condensate Drains and High Pressure 

     Heater Trip Level Unit 3 - Holyrood 49.8 467.4 517.2 C - 30

Upgrade Gas Turbine Plant Life Extension - Stephenville 2,995.0 2,995.0 C - 33

Upgrade Gas Turbine Controls - Happy Valley 61.4 1,128.6 1,190.0

TOTAL GENERATION           759.0 23,379.4 3,163.1 27,301.5

TRANSMISSION AND RURAL OPERATIONS

Install New Transformer - Oxen Pond 3,823.6 15,310.4 19,134.0

Upgrade Circuit Breakers  - Various Sites 3,695.4 1,642.5 5,337.9 C - 35

Replace Instrument Transformers - Various Sites 593.2 552.8 2,522.0 3,668.0

Replace Compressed Air Systems - Stoney Brook and Sunnyside 303.0 2,105.9 2,408.9

Upgrade Power Transformers - Various Sites 1,904.4 1,904.4 C - 38

Upgrade Terminal Station - Wiltondale 697.7 1,173.3 1,871.0

Perform Grounding Upgrades - Various Sites 329.0 337.1 1,025.1 1,691.2

Replace Disconnect Switches - Various Sites 815.9 189.5 1,005.4 C - 40

Perform Wood Pole Line Management Program - Various Sites 2,564.2 2,564.2 C - 42

Refurbish Anchors and Footings TL202 and TL206 - Bay d'Espoir to Sunnyside 1,191.7 988.2 2,179.9 C - 44

Replace Guy Wires Doyles to Grand Bay - TL215 350.1 530.0 880.1

Upgrade Distribution Systems - Various Sites (2014-2015) 2,499.8 4,850.1 7,349.9 C - 48

Provide Service Extensions  - All Service Areas 6,170.0 6,170.0 C - 50

Upgrade Distribution Systems - Various Sites (2013-2014) 1,940.1 3,995.5 5,935.6

Upgrade Distribution Systems -  All Service Areas 3,370.0 3,370.0 C - 52

Additions for Load Growth - Isolated Generation Stations - Various Sites 2,040.2 9,357.9 11,398.1

Replace Diesel Units - Port Hope Simpson and Mary's Harbour 208.9 2,377.7 2,586.6 C - 56

Perform Arc Flash Remediation - Various Sites 391.0 401.8 413.1 1,205.9

Install Fire Protection System - Nain 107.1 892.2 999.3 C - 58

Upgrade Diesel Plant Production Data Collection Equipment - Various Sites 268.9 550.5 819.4 C - 60

Overhaul Diesel Engines - Various Sites 823.5 823.5 C - 62

Additions to Accomodate Load Growth - Hopedale 641.2 641.2 C - 64

Install Automated Meter Reading - Various Sites (2014-2015) 356.9 340.2 697.1 C - 66

Install Automated Meter Reading - Various Sites (2013-2014) 287.7 258.8 546.5

Replace Off Road Track Vehicles - Various Sites (2013-2014) 416.8 1,054.1 1,470.9

Replace Light Duty Mobile Equipment - Various Sites 579.1 579.1 C - 68

TOTAL TRANSMISSION AND RURAL OPERATIONS 11,172.4 60,274.6 15,791.1 87,238.1

to 2013

Expended
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Future Page

PROJECT DESCRIPTION 2014 Years Total Ref

($000)

GENERAL PROPERTIES

Upgrade Microsoft Office Products - Hydro Place 420.3 291.3 297.7 1,009.3

Upgrade Enterprise Storage Capacity -  Hydro Place
1

326.2 326.2 C - 70

Replace MDR4000 Microwave Radio (West) - Various Sites 539.0 706.9 1,245.9

Replace Battery Banks and Chargers - Various Sites 267.0 398.0 665.0 C - 76

Replace  Vehicles and Aerial Devices  - Various Sites (2014-2015) 1,809.1 1,091.0 2,900.1 C - 78

Replace  Vehicles and Aerial Devices  - Various Sites (2013-2014) 1,302.3 679.2 1,981.5

TOTAL GENERAL PROPERTIES          2,261.6 4,079.7 1,786.7 8,128.0
    

TOTAL PROJECTS $500,000 AND OVER 14,193.0 87,733.7 20,740.9 122,667.6

1
 Project is over $500,000 before cost recoveries.  Shown net of cost recoveries in this schedule.

Expended

to 2013
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Project Title: Rewind Stator Unit 3   

Location:  Bay d’Espoir  

Category:  Generation - Hydraulic 

Definition:  Other 

Classification:  Normal  

 

Project Description:  

This project is for the replacement of a stator winding on Unit 3 at the Bay d’Espoir Hydroelectric 

Station. This project is the final stator winding replacement on stage 1 of the plant, as Units 1, 2 and 4 

were completed in 2010, 2012 and 2013 respectively.  This project includes an upgrade to the generator 

protection, the remediation of confirmed asbestos from the stator components and the refurbishment 

of other generator components such as the rotor poles. This work is required to ensure the new stator 

winding will operate at its full capability.  

 

The budget estimate for this project is shown in Table 1 below. 

 

Table 1:  Project Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    662.9  0.0  0.0 662.9  

   Labour 503.0  0.0  0.0 503.0  

   Consultant 7.0  0.0  0.0 7.0  

   Contract Work     2,148.7  0.0  0.0 2,148.7  

   Other Direct Costs    80.4  0.0  0.0 80.4  

   Interest and Escalation 261.5  0.0  0.0 261.5  

   Contingency 680.4  0.0  0.0 680.4  

TOTAL 4,343.9  0.0  0.0  4,343.9  

 

Operating Experience:  

The hydro generating Units 1, 2, 3 and 4 in the Bay d’Espoir Generating Station are designed for 

continuous operation with each unit varying its load to meet system requirements.  With the exception 

of maintenance outages, these four units have been operating continuously since they were 

commissioned in 1967-1968. 

 

Project Justification:  

This project is required to maintain system reliability and to complete the replacement of stator 

windings on stage 1 units.  The stator windings on Units 2 and 4 were replaced in 2010 and 2012, 
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respectively, on budget and on schedule. The Unit 1 stator winding is being replaced in 2013 with cost 

and schedule expected to be as planned.  Unit 3 is showing similar indicators of deterioration both 

physically and through electrical testing as Units 2, 4 and 1 did previously.   

 

Hydro, in its objective to provide reliable and safe electricity, must be prudent to prevent the failure of 

major equipment. The failure of a stator winding during operation would have a significant impact on 

providing reliable electricity, as the outage period for an unplanned stator winding replacement could 

be a minimum of six to 12 months along with the additional cost of completing unplanned work versus 

planned work.  Presently, there are spare stator coils on site, but not in a quantity sufficient to complete 

a stator winding replacement. Thus, the failure to plan the replacement of the stator winding would 

impair Hydro’s ability to provide least-cost, reliable electricity. 

 

The life expectancy for a Class B asphalt mica stator winding is estimated to be 40 years.  Since the 

stator winding on Unit 3 has exceeded this time period, the Unit 3 stator winding is beyond its useful 

service life and a replacement is required.  

 

During the Unit 2 stator replacement work completed in 2010, it was determined that movement or 

migration of the stator core laminations had occurred.  Although stator core migration was not 

discovered on Unit 4 in 2012, there is still concern that this condition may exist on Unit 3. The migration 

of the stator core is a serious condition that can lead to a failure of the stator winding.  The uncertainty 

of this condition on a stator winding that is beyond its useful service life indicates the winding should be 

replaced. 

 

Future Plans:  

None. 

 

Attachments:  

See report entitled “Rewind Stator Unit 3” located in Volume I, Tab 1, for further project details. 
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Project Title: Refurbish Surge Tank 3 

Location:  Bay d’Espoir 

Category:  Generation - Hydraulic 

Definition:  Other  

Classification:  Normal 

 

Project Description:  

This project outlines a refurbishment of Surge Tank 3 at the Bay d’Espoir Hydroelectric Generating 

Station. 

 

This scope of the project involves refurbishment and upgrade of the following components of the surge 

tank: 

• Refurbish all exterior surfaces, including surface preparation and coating of the surge tank 

exterior, and structural supports, including containment of material removed during surface 

preparation; 

• Refurbish the compression ring and part of the top balcony; 

• Refurbish the turnbuckles, rod bracing and leg foundation anchor bolts; 

• Assess the roof anchor point system and replace with certified anchor points as required; 

• Install a gate at the ladder access point to the lower balcony; 

• Replace the roof ladder including the painters post with a fixed ladder; 

• Refurbish the damaged insulation on the hot water heating system piping and re-flashing at the 

top of the insulation at the inlet to the surge tank; 

• Replace the obstruction lighting on top of the tank; and 

• Install wear plates at the intersection of the cross braces. 

 

The budget estimate for this project is shown in Table 1. 
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Table 1: Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    0.0  0.0  0.0 0.0  

   Labour 87.0  0.0  0.0 87.0  

   Consultant 66.0  0.0  0.0 66.0  

   Contract Work     1,610.0  0.0  0.0 1,610.0  

   Other Direct Costs    30.5  0.0  0.0 30.5  

   Interest and Escalation 112.8  0.0  0.0 112.8  

   Contingency 358.7  0.0  0.0 358.7  

TOTAL 2,265.0  0.0  0.0  2,265.0  

 

Operating Experience:  

Surge Tank 3 was built from 1969 to 1970 and has operated without incident during its time in service. 

There are over 1,300 tons of steel in the surge tank. This steel needs continuous protection and is 

starting to corrode as indicated in the professional engineering report by Hatch (See Appendix A in the 

accompanying report) entitled “Bay d’Espoir Surge Tank No. 3 Condition Assessment”. There has been a 

complete coating failure of the roof of the surge tank, leaving the steel exposed to the elements. The 

extent of coating failure over the remainder of the surge tank is not as severe, but will become more 

severe if recoating is not performed now. This tank is 43 years old and in order to continue with reliable, 

uninterrupted operation, and avoid a potentially significant increase in rehabilitation cost from 

accelerating degradation rates, it needs to be promptly refurbished. Failure to undertake this work could 

lead to deterioration of the steel components which could eventually lead to a failure. 

 

Project Justification:  

Surge Tank 3 is in the worst condition of the three surge tanks at Bay d’Espoir. The existing coating 

system was applied in 1985 whereas the other two tanks were recoated in the early 1990s. This project 

is justified on the requirement to replace failing or deteriorated infrastructure in order for Hydro to 

provide safe and reliable operation of Surge Tank 3 and generating Units 5 and 6 at the Bay d’Espoir 

Hydroelectric Generating Station. A condition assessment study performed by a professional 

engineering firm, Hatch, in 2012 identified significant deterioration of the surge tank and made a 

number of recommendations for repair and refurbishment. 

 

A significant leak in this structure would require an immediate repair. It has the potential to create 

downtime for the operation of generating Units 5 and 6, with a combined capacity of 150 MW, which 

would impact Hydro’s ability to meet the electrical demand on the Island Interconnected System. The 

design and construction of these surge tanks are unique and repair of components after a failure would 
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require special arrangements and fabrication. This specialty work would increase costs associated with 

repair. Costs to carry out refurbishment and upgrades, in advance of any major problems will be 

considerably less, considering there will be no damage to remediate and that downtime will be 

eliminated or at least reduced. By undertaking this work now, the life of the tank can be extended and 

system reliability can be ensured. 

 

Future Plans:  

Surge Tanks 1 and 2 will have to be refurbished in 2017 and 2016 respectively. 

 

Attachments:  

See report entitled “Surge Tank 3 Refurbishment” located in Volume I, Tab 2, for further project details.
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Project Title: Upgrade Burnt Dam Spillway  

Location:  Bay d’Espoir  

Category:  Generation - Hydraulic 

Definition:  Other 

Classification:  Normal 

 

Project Description:  

This project is the final two years of a five year program to upgrade the Burnt Dam Spillway Structure. 

Equipment at the spillway is at or near the end of its useful life and/or is in a deteriorated condition.  

After this upgrade is completed, the Burnt Dam Spillway will be in a condition to operate safely and 

reliably for another 25 years. This project involves replacement, refurbishment and upgrade of various 

components at the Burnt Dam Spillway. The scope of work for this phase of the project includes the 

following; 

• Permanently install the existing portable emergency hydraulic drive in a new enclosure and 

install permanent piping to the drives of each gate hoist; 

• Replace the existing 25 kW and 75 kW diesel generating sets and associated switchgear;  

• Replace the DC disconnect switches in the diesel building with non-fusible disconnects fitted 

with viewing windows;  

• Replace the cables from the diesel building to the spillway gates control building;  

• Raise and seal the cable penetrations through the exterior walls to prevent water ingress and 

flooding inside the diesel building;  

• Modify the existing diesel generator exhaust stacks to achieve acceptable dispersion of exhaust 

emissions; and 

• Modify each diesel generator’s cooling system to protect the cooling vents from snow blockage 

during winter operation. 

 

The total budget estimate for this project is $1,312,100. Engineering work is scheduled to start in September 

2014 with construction taking place from July to October 2015.  

 

The budget estimate for this project is shown in Table 1. 
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Table 1: Project Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    0.0  226.0  0.0 226.0  

   Labour 45.0  370.6  0.0 415.6  

   Consultant 35.0  13.6  0.0 48.6  

   Contract Work     0.0  148.0  0.0 148.0  

   Other Direct Costs    24.5  142.5  0.0 167.0  

   Interest and Escalation 5.7  100.2  0.0 105.9  

   Contingency 0.0  201.0  0.0 201.0  

TOTAL 110.2  1,201.9  0.0  1,312.1  

 

Operating Experience:  

In 2006, there was an incident whereby the gates at Burnt Dam Spillway failed to operate when 

required. A crew was dispatched from Bay d’Espoir to perform emergency work on both gates but could 

not get either of the gates open to the position requested by Hydro’s Energy Control Centre (ECC) in 

order to lower the reservoir water level.  This is a serious situation during times of high reservoir levels 

as there is a potential to cause a fuse plug failure. The incident in 2006 did not result in a fuse plug 

failure, however, it did cause the loss of a significant amount of reservoir water when both gates could 

not be closed when required for a period of time. It was estimated at that time that the lost water and 

subsequent lost generation value was $2.6 million (based on replacing the energy with generation from 

the Holyrood Thermal Generating Station and oil at $50 per barrel).    

 

Project Justification:  

The availability and reliable operation of the diesel generators is critical for heating and operation of the 

spillway gates and also for supplying power to the accommodations which are occupied on a year round 

basis.  In 2009 one of the diesel generators was replaced. The other two are now 45 and 25 years old 

and are no longer reliable. During the last five years there have been a number of equipment failures 

caused by oil leaks, governor and turbocharger failures.  

 

In addition to the diesel generators, the emergency hydraulic drive system is also critical to the reliable 

operation of the spillway gates. If all the diesel generators were not available during a flood situation, 

the emergency drive would be required to open the gates. The other upgrades to be completed as part 

of this project are necessary to address other safety, environment and reliability issues. 
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Future Plans:  

This is the final two years of a five year program to upgrade Burnt Dam Spillway. The third year of this 

program is 2013 and the work includes a detailed inspection of components that are difficult to access. 

This will take place in late 2013 and depending on the results of that inspection another capital proposal 

may be required to remedy any deficiencies.  

 

Attachments:  

See report entitled “Upgrade Burnt Dam Spillway Structure” located in Volume I, Tab 3, for further 

project details. 



2014 Capital Projects $500,000 and Over: Explanations 

 

Newfoundland and Labrador Hydro 2014 Capital Budget Application C - 11 

Project Title: Upgrade Shoreline Protection  

Location:  Cat Arm 

Category:  Generation - Hydraulic 

Definition:  Other 

Classification:  Normal  

 

Project Description:  

The 127 MW Cat Arm Hydroelectric Development (Cat Arm), situated on the east side of the Great 

Northern Peninsula, was completed in 1984. Access to the plant is via a 25 km long gravel road off route 

420 near Jackson’s Arm. An 80 m section of this road near the powerhouse at Devil’s Cove is seriously 

deteriorated and requires upgrading. The project scope of work involves upgrading of an armour stone 

wave barrier at the waterline edge for wave protection and the placement of rock fill material to re-

establish a stable road embankment.  

 

The project will require approvals from the Provincial Department of Environment and Conservation, 

Provincial Department of Natural Resources and the Federal Department of Fisheries and Oceans. The 

work will be performed under contract with site supervision by a consultant. The budget estimate for 

the project is shown in Table 1. 

   

Table 1: Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    0.0  0.0  0.0 0.0  

   Labour 19.0  48.8  0.0 67.8  

   Consultant 16.0  68.0  0.0 84.0  

   Contract Work     0.0  400.0  0.0 400.0  

   Other Direct Costs    16.8  14.0  0.0 30.8  

   Interest and Escalation 3.5  60.8  0.0 64.3  

   Contingency 0.0  116.5  0.0 116.5  

TOTAL 55.3  708.1  0.0  763.4  

 

Operating Experience:  

The gravel road provides the only access to Cat Arm for operating and maintenance personnel. Wind 

and wave action continue to cause significant erosion along various sections of this road. One of these 

areas is at an armour stone shoreline protection barrier that was constructed in 2005. Storms in the area 

have removed all of the armour stone along an 80 m section of this barrier which provides protection for 

the blast rock and filter material in the upgraded road embankment section. With the protection 
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material removed, the remaining blast rock and filter material is left unprotected and erodes easily into 

the ocean. 

 

As part of other road work undertaken in 2012, Hydro submitted an application for Permission to 

Occupy to Crown Lands in 2012. Hydro subsequently applied for a Crown Easement to the road lands in 

October 2012. At the time Hydro was informed that this process could take up to 12 months. It is 

anticipated that the easement should be received prior to the end of 2013. This easement form of title 

has been determined to be appropriate for Hydro’s needs as Hydro does not need to exclude others 

from using the road. Hydro does require the legal right to have secure access in order to make 

improvements to the road and to build and maintain structures such as guide rails, bridges and culverts. 

Major work and upgrades completed on the Cat Arm access road since original construction consists of 

road repairs and slope stabilization measures. 

 

Project Justification:  

The road is used on a daily basis by Hydro’s operating staff and at regular intervals by maintenance 

personnel. Vehicles transporting personnel and maintenance material must travel this access road. 

 

The most recent review of the shoreline protection barrier by Hydro staff and a geotechnical consultant, 

AMEC Earth and Environmental (AMEC), has concluded that on-going erosion is anticipated during 

periods of high waves combined with storm surges or higher tides and should be repaired to prevent 

further erosion of the embankment. The erosion will progress to the point where the re-built road 

section will become degraded such that the road driving surface will again be reduced to a single lane. In 

a worst case scenario, this access for operational and maintenance personnel could be lost, which could 

have an impact on plant reliability and power supply to Hydro’s customers. 

 

A permanent and safe access road is required for the long term reliable operation of Cat Arm. 

 

Future Plans:  

None. 

 

Attachments:  

See report entitled “Upgrade Shoreline Protection ” located in Volume I, Tab 4, for further project 

details. 
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Project Title: Upgrade North Cut-off Dam Access Road 

Location:  Bay d’Espoir 

Category:  Generation – Hydraulic 

Definition:  Other 

Classification:  Normal 

 

Project Description:  

Work under this project involves the completion of upgrades to North Cut-Off Dam access road.  The 

work will consist of:  

• Remove vegetation;  

• Clean and reshape drainage ditches along the shoulders of the roadway;  

• Supply and install eight storm culverts;  

• Supply and install rip rap headwall/tail wall;  

• Supply, place and compact 1,100 tons of Granular B subgrade material; and 

• Supply, place and compact 12,150 tons of Granular A road topping material.    

 

The budget estimate for this project is shown in Table 1. 

 

Table 1: Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    0.0  0.0  0.0 0.0  

   Labour 47.6  0.0  0.0 47.6  

   Consultant 0.0  0.0  0.0 0.0  

   Contract Work     449.9  0.0  0.0 449.9  

   Other Direct Costs    4.5  0.0  0.0 4.5  

   Interest and Escalation 29.3  0.0  0.0 29.3  

   Contingency 100.4  0.0  0.0 100.4  

TOTAL 631.7  0.0  0.0  631.7  

 

Operating Experience:  

The North Cut-off Dam access road permits vehicular access to critical hydraulic structures.  These 

structures require regular visits for the completion of routine inspection and maintenance.  The road is 

utilized year round. 

 

The condition of the roadway has deteriorated over time, accelerated by storm events of recent years.  

Drainage and road topping have now degraded to the point where safe usage has been impacted and 
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the road has become impassable at times.  To facilitate continued access to the North Cut-Off Dam and 

prevent accelerated deterioration of the road base, the road has to be restored to normal standards.  

Repairs involve the engagement of an external contractor to import and place granular material at the 

affected areas.  

 

Project Justification:  

The access road was constructed during Stage 1 of the Bay d’Espoir Hydroelectric Development in the 

mid 1960s.  No major upgrades or work have been completed on the roadway since its original 

construction.  Routine maintenance has been carried out to keep the road open and passable, however, 

it is has reached the end of its service life and requires an upgrade. 

 

Over the past 50 years, the road topping has deteriorated to the point that the sub-grade material is 

exposed.  This creates a very uneven, rough driving surface which is difficult to drive over safely and 

promotes increased wear on vehicles and risk to Hydro personnel. 

 

Furthermore, the road drainage systems have deteriorated over time resulting in frequent washouts of 

the roadway and accelerated erosion damage.  Some drainage issues stem from collapsed culverts and 

plugged drainage ditches.  The resulting washouts make the road impassable during rain events and 

necessitate repairs in order to permit safe and reliable vehicular access to the destination structures, a 

requirement of safe and reliable operations.    

 

Future Plans:  

None. 

 

Attachments:  

See report entitled “Upgrade North Cut-Off Dam Access Road” located in Volume I, Tab 5 for further 

project details. 
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Project Title: Automate Generator Deluge Systems Units 3 and 6  

Location:  Bay d'Espoir  

Category:  Generation - Hydraulic 

Definition:  Other 

Classification: Normal  

 

Project Description:  

As part of the 2013 Capital Budget, a project entitled Automate Generator Deluge Systems Units 5 and 6 

was approved by Order No. P.U.4 (2013). However, due to unforeseen changes in generating unit 

outage schedules, Hydro is unable to perform that work on Units 5 and 6 in 2013 and the planned 

installations will be completed on Units 4 and 7 instead.  

 

The scope of work for this project is to complete the installations on Units 3 and 6 in 2014. It will replace 

the existing manually operated generator deluge system on generating Units 3 and 6 with a modern fully 

automatic deluge system.  A new deluge control cabinet will be installed along with a new deluge valve; 

the sprinkler distribution ring will be reused. The distribution ring is a system of pipes that surround the 

generator and deliver water to spray nozzles in the event of a fire. When the system is activated, water 

flows immediately through all nozzles at once. An outage on each generating unit will be required to 

complete the new installations. The outages will take place during the annual maintenance period and 

will be two to four weeks in duration. 

 

The budget estimate for this project is shown in Table 1. 

 

Table 1:  Project Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    35.4  0.0  0.0 35.4  

   Labour 99.8  0.0  0.0 99.8  

   Consultant 0.0  0.0  0.0 0.0  

   Contract Work     334.0  0.0  0.0 334.0  

   Other Direct Costs    8.6  0.0  0.0 8.6  

   Interest and Escalation 38.5  0.0  0.0 38.5  

   Contingency 95.5  0.0  0.0 95.5  

TOTAL 612.0  0.0  0.0  612.0  

 

 

 



2014 Capital Projects $500,000 and Over: Explanations 

 

Newfoundland and Labrador Hydro 2014 Capital Budget Application C - 16 

Operating Experience:  

The current generator fire protection system in Bay d’Espoir is a manual system that remains in a stand-

by state until it can be activated by operations personnel. The system is tested every year to ensure 

there is water flow to the deluge valve.  However, since it is not practical to wet the generator windings 

with water, the actual spray rings inside the generating unit are not flow tested. Applying water to a 

generator in a non-fire condition is not practical because it can cause damage to the unit.  

 

In the time taken for an operator to respond to a fire alarm on a generating unit a potentially small fire 

could turn into something much larger, thus leading to more equipment damage and increased 

replacement costs. An automatic system is more effective because there is no delay in responding to an 

alarm, thereby ensuring a greater potential for extinguishing a fire before major equipment damage 

occurs. This project was identified by Hydro’s insurer, FM Global in 2007 and Hydro believes that this 

project is warranted to mitigate the risk from a fire. 

 

Project Justification:  

This project is justified on the need for Hydro to upgrade the existing equipment to reduce exposure to 

harm by operations personnel and reduce the potential for damage to equipment in the event of a fire 

on a generator.  

 

The FM Global Risk Report for Bay d’Espoir indicates the hazard associated with a manual system is the 

ability of a generator fire to spread rapidly during the time it takes an operator to respond to the initial 

alarm. A longer response time to a fire could result in more extensive damage to the equipment and 

increased cost of repairs. A large fire could also prevent access to the manual valves altogether leading 

to greater damage with potential loss of 450 MW of generating capacity to the Island Interconnected 

System for a period of time ranging in duration from several months to over a year. 

 

Hydro has not experienced a fire on any of its seven generating units at Bay d’Espoir. However, the 

existing manual system poses a significant risk if there is a fire. It is required that the deluge systems for 

each generating unit be upgraded to a fully automatic system to limit employee exposure to harm and 

reduce potential equipment damage in the event of a fire. 
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Future Plans:  

This would be the second year of a four year project to replace the manual deluge system on all seven 

units in Bay d’Espoir. The plan is to do two units in each of the first three years and then one unit in the 

fourth year 2016. 

 

Attachments:  

See report entitled “Automate Generator Deluge Systems” located in Volume II, Tab 6 for further project 

details. 
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Project Title: Overhaul Turbine/Generator Unit 2 

Location:  Holyrood  

Category:  Generation - Thermal 

Definition:  Other 

Classification:  Normal  

 

Project Description:  

This project is required to perform a scheduled major overhaul of Unit 2 Turbine, Generator and 

auxiliary systems located at the Holyrood Thermal Generating Station. This major overhaul consists of 

total dismantling of all turbine stages, removal of the generator rotor, and internal inspections of all 

auxiliary equipment. The work will be completed by contracted services with assistance from plant 

personnel as required.  The contracted work consists of technical services, labor, materials and 

supervision. Plant support is required for work protection application and services, removal of specific 

monitoring and control systems, overall project supervision and liaison with Hydro’s management 

personnel.  

 

The budget estimate for this project is shown in Table 1. 

 

Table 1: Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    475.0  0.0  0.0 475.0  

   Labour 350.0  0.0  0.0 350.0  

   Consultant 0.0  0.0  0.0 0.0  

   Contract Work     3,250.0  0.0  0.0 3,250.0 

   Other Direct Costs    0.0  0.0  0.0 0.0  

   Interest and Escalation 257.0  0.0  0.0 257.0  

   Contingency 815.0  0.0  0.0 815.0  

TOTAL 5,147.0  0.0  0.0  5,147.0  

 

Operating Experience:  

The operating hours for Unit 2, up to March 2013, are 172,632. Assuming the generator operates for 

approximately 5,000 hours per year until 2014, it is expected to attain approximately 180,000 hours 

before the next major inspection in 2014.  Unit 2 has undergone scheduled major and valve overhauls 

on a six-year and three-year basis respectively from 1971 to 2005. 
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Project Justification:  

This project is justified on the requirement to maintain the generating equipment in its optimal 

operating condition for Hydro to provide safe, least-cost, reliable electrical service to its customers.  The 

purpose of the major overhaul is to return the turbine, generator and auxiliary systems to design 

specifications such that they can perform safely, efficiently, and reliably to meet system demands.  The 

overhaul will also identify any internal conditions that if not corrected or controlled could lead to 

premature failure of the equipment.  

 

Future Plans:  

None.  

 

Attachments: 

See report entitled “Overhaul Steam Turbine Generator Unit 2” Located in Volume I, Tab 7 for further 

details.  
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Project Title: Complete Condition Assessment Phase 2  

Location:  Holyrood 

Category:  Generation – Thermal 

Definition:  Other 

Classification:  Normal 

 

Project Description:  

This project is the third year of Phase 2 of a condition assessment and life extension program that began 

as Phase 1 in 2009 and was completed in March 2011. Phase 2 is a three year project. The scope of work 

is to perform more detailed internal investigation on select equipment/systems as identified by Phase 1 

to determine the actions required to ensure that reliable and safe operation of the Holyrood plant will 

be maintained into the future with consideration to the plant’s projected operating requirements. The 

first and second years of Phase 2 were approved by the Board for 2012 and 2013 for completion under 

Hydro’s capital program.  

 

Table 1 provides the budget estimate for this project. 

 

Table 1: Project Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    0.0  0.0  0.0 0.0  

   Labour 60.2  0.0  0.0 60.2  

   Consultant 280.0  0.0  0.0 280.0  

   Contract Work     818.0  0.0  0.0 818.0  

   Other Direct Costs    0.0  0.0  0.0 0.0  

   Interest and Escalation 87.0  0.0  0.0 87.0  

   Contingency 231.6  0.0  0.0 231.6  

TOTAL 1,476.8  0.0  0.0  1,476.8  

 

Operating Experience:  

The Holyrood plant has been in operation since 1970 and operates under a seasonal regime. Full 

generating capacity is required during the winter months and no generation is required during the 

summer. During the spring and fall seasons the plant generation load varies but is normally less than full 

plant capacity. In late spring, when power generation is not required, generating Unit 3 is converted to 

synchronous condenser mode of operation. Synchronous condensing is required during the summer to 

provide voltage support and ensure stability of the Island Interconnected System.    
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Project Justification:  

The Holyrood Thermal Generating Station is over 40 years old and is past its expected life to provide reliable, 

least cost power. Considering the operating hours it has incurred, there are areas that need to undergo 

detailed investigation to determine what actions, if any, should be taken to ensure that equipment can 

continue to remain in service from a safety and reliability perspective.  This project will provide information 

that will enable Hydro to make informed decisions as it plans for the projected operational requirements of 

the plant, with consideration to the implications of the Lower Churchill project, and to ensure a safe, reliable 

operation that can deliver least cost power as needed.   Phase 2 will provide information to assist Hydro in 

identifying the long term cost of energy produced by this facility for comparison with other alternatives to 

ensure power is provided to customers at the least possible cost. 

 

Future Plans:  

Upon completion of Phase 2 of the condition assessment and life extension program in 2014, the future 

operating requirements of the Holyrood plant will be considered. A decision will be made as to whether 

Phase 3 of the condition assessment and life extension program should be pursued and what its scope 

should be. 

 

Attachments:  

See report entitled “Condition Assessment and Life Extension” located in Volume II, Tab 8 for further 

project details. 
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Project Title: Upgrade Excitation Systems Units 1 and 2  

Location:  Holyrood 

Category:  Generation – Thermal 

Definition:  Other 

Classification:  Normal  

 

Project Description:  

This project is to replace the control section of the existing ABB Inc. Unitrol P exciters on Units 1 and 2 at 

Holyrood with the modern Unitrol 6080 controls. The existing control cabinet and external wiring will be 

reused and a panel containing the new controls will be mounted in the cabinet. Hydro will provide 

project management and support services for the installation and commissioning. ABB will supply the 

updated control panels, install them and commission the controls with assistance from Holyrood                        

personnel. 

 

The budget estimate for this project is shown in Table 1. 

 

Table 1: Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    5.0  5.0  0.0 10.0  

   Labour 154.0  114.0  0.0 268.0  

   Consultant 0.0  0.0  0.0 0.0 

   Contract Work     437.0  79.9  0.0 516.9  

   Other Direct Costs    13.4  11.8  0.0 25.2  

   Interest and Escalation 44.9  81.9  0.0 126.8  

   Contingency 0.0  164.0  0.0 164.0  

TOTAL 654.3  456.6  0.0  1,110.9  

 

Operating Experience:  

The ABB Unitrol P controllers have worked well since their installation on Unit 2 in 1999 and Unit 1 in 

2000. No forced shutdowns due to the exciter controls have been recorded.  

 

Project Justification:  

The ABB Unitrol P exciter is in the Limited Phase of the Life Cycle Plan where "product support will be 

conditional to service support availability and spare part deliveries are limited to the existing stock and 

have long lead times". This phase will continue until 2015 when it enters the “Obsolete Phase” where 

the manufacturer ABB states "where product support cannot be guaranteed and spare parts are either 
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limited to the existing stock or have been discontinued."  ABB recommends "its customers to carry out a 

Control Upgrade to the new Unitrol 6000 Excitation System” before entering the Obsolete Phase. 

 

Future Plans:  

None. 

 

Attachments:  

Please see report entitled “Upgrade Excitation Systems Unit 1 and 2” located in Volume II, Tab 9 for 

further project details. 
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Project Title: Upgrade Plant Elevators 

Location:  Holyrood 

Category:  Generation - Thermal 

Definition:  Other 

Classification:  Normal 

 

Project Description:  

This project involves the upgrade of the two elevators located in the power house and administration 

area at Holyrood Thermal Generating Station.  The scope of work for each elevator upgrade will include 

a new drive system, control system, motor, door operator, telephone system and emergency system. 

Upgraded elevator systems are required to remedy the safety and reliability issues. This project will 

extend the service life of the two elevators at the Holyrood facility. 

 

The budget estimate for this project is shown in Table 1. 

 

Table 1: Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    0.0  0.0  0.0 0.0  

   Labour 30.1  0.0  0.0 30.1  

   Consultant 0.0  0.0  0.0 0.0  

   Contract Work     380.0  0.0  0.0 380.0  

   Other Direct Costs    5.6  0.0  0.0 5.6  

   Interest and Escalation 34.4  0.0  0.0 34.4  

   Contingency 83.1  0.0  0.0 83.1  

TOTAL 533.2  0.0  0.0  533.2  

 

Operating Experience:  

The plant and administration elevators at Holyrood have been malfunctioning, causing disruption in 

service and creating safety concerns. The biggest concerns are for people becoming trapped inside the 

elevator between floors and for an elevator car incurring an uncontrolled drop in elevation. 

 

Project Justification:  

This project is justified by the requirement for safe and reliable elevator systems at Holyrood.  

 

Both elevators have seen an increase in downtime and have stalled when travelling between floors 

while transporting Hydro personnel or contractors. While there were no reports of physical harm in 
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these incidents, there is a risk of severe injury or loss of life. These occurrences are made more 

dangerous with the possibility of a concurrent emergency requiring elevator use. The probability of this 

event occurring is low, however, the consequences could be severe. 

 

The project will improve the performance of the elevator systems at Holyrood and reduce the risk of 

injury to plant workers due to failure of elevator systems.     

 

Future Plans:  

None. 

 

Attachments:  

See report entitled “Upgrade Plant Elevators” located in Volume II, Tab 10, for further project details. 
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Project Title: Upgrade Vibration Monitoring System 

Location:  Holyrood  

Category:  Generation - Thermal 

Definition:  Other 

Classification:  Normal  

 

Project Description:  

This project involves the upgrade of the Bently Nevada 3300 series Turbine Supervisory Instrumentation 

(TSI) system to the 3500 series for the synchronous condensing part of the plant.  The modules that 

monitor the synchronous condenser part of the plant and diagnostics software of the existing system 

will be removed and replaced with an upgrade.  The removed modules will be used as spares for the 

existing system that monitors the turbines.  The upgrade will utilize the existing probes. 

 

The budget estimate for this project is shown in Table 1. 

 

Table 1: Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    2.0  0.0  0.0 2.0  

   Labour 128.5  0.0  0.0 128.5  

   Consultant 0.0  0.0  0.0 0.0  

   Contract Work     285.0  0.0  0.0 285.0  

   Other Direct Costs    2.9  0.0  0.0 2.9  

   Interest and Escalation 22.8  0.0  0.0 22.8  

   Contingency 83.7  0.0  0.0 83.7  

TOTAL 524.9 0.0  0.0  524.9 

 

Operating Experience:  

The existing Bently Nevada 3300 Turbine Supervisory Instrumentation system for vibration and machine 

condition monitoring was installed in the early 1990s.  The system provides monitoring, diagnostics and 

machine protection for generating Units 1 and 2 at Holyrood. The system also provides monitoring, 

diagnostics and machine protection for generating Unit 1 while in generate and synchronous condenser 

mode. The system has performed well with no requirement for upgrades until now. 
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Project Justification:  

The Bently Nevada 3300 Turbine Supervisory Instrumentation system is in the life cycle phase that 

provides only for repair or exchange of components. This upgrade should be undertaken prior to the 

components entering into the obsolescence phase of the product life cycle so that the vibration 

monitoring system for the Holyrood units is not placed at risk of inoperability in the event of a failed 

component.  The obsolescence life cycle phase is one in which all support for the Bently Nevada 3300 

series system will cease. 

 

Future Plans:  

None. 

 

Attachments:  

See report entitled “Upgrade Unit Vibration Monitoring System” located in Volume II, Tab 11, for further 

project details. 
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Project Title: Replace Economizer Inlet Valves 

Location:  Holyrood 

Category:  Generation - Thermal 

Definition:  Other 

Classification:  Mandatory 

 

Project Description:  

This project will replace the economizer inlet valve on each boiler for generating Units 1 and 2 at Holyrood 

Thermal Generating Station and will be completed over two years. The ten inch diameter economizer inlet 

valves have been in service since they were commissioned in 1969 and operate at 2,950 psig and 500 

degrees F.  They have a delivery time of approximately eight months. For this reason the valves will be 

ordered and received in 2014 and installed in 2015 during regular planned outages. 

 

The project includes the following activities: 

• Procure two new economizer inlet valves;  

• Prepare technical specification for installation including piping stress analysis; and 

• Remove the existing economizer inlet valves and installation of the new valves. 

 

The budget estimate for this project is shown in Table 1.  

 

Table 1: Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    160.0  0.0  0.0 160.0 

   Labour 22.4  15.0  0.0 37.4  

   Consultant 0.0  42.0  0.0 42.0  

   Contract Work     0.0  151.6  0.0 151.6  

   Other Direct Costs    0.0  0.0  0.0 0.0  

   Interest and Escalation 9.6  42.3  0.0 51.9  

   Contingency 0.0  78.2  0.0 78.2  

TOTAL 192.0  329.1  0.0  521.1  

 

Operating Experience:  

The Unit 2 economizer inlet valve developed a leak up through its hand wheel packing gland.  In 2010 a leak 

repair, known as the Furmanite process, was applied to the valve and it was successful in stopping the leak. 

However, it rendered the valve inoperable in that it could not be moved to the closed position. In addition 

Unit 1 economizer inlet valve became inoperable in 2007 as the opening/closing mechanism started to bind 
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and the valve seized in the open position. The valves were designed for manual actuation but when they 

were functioning properly they required a large physical effort to turn the hand wheel to open/close them.   

 

Project Justification:  

This project is justified on the requirement to replace the deteriorated economizer inlet valve on each 

boiler for Units 1 and 2 in order for Hydro to provide safe, least cost and reliable power generation and 

meet regulatory requirements. It will re-establish system operation to the original design. 

 

Unit 2 economizer inlet valve was temporarily repaired in 2010 using the Furmanite process to stop a 

leak coming through its packing gland and discharging to the work area outside the valve body. The 

repair of the economizer inlet valve using the Furmanite process has restricted rotation of the stem 

thereby preventing the valve from being moved to the closed position. Also during a repair to Unit 2’s 

economizer inlet valve in 2010 it was found that its seat has corroded and could not be repaired or 

replaced. When in the closed position a damaged seat prevents a valve from closing tight and stopping 

the flow of water.  

 

Unit 1 economizer inlet valve has seized in the open position and therefore plant personnel are unable 

to close it. As Unit 1 valve is of the same age as Unit 2 it is expected that its seat is also in the same 

corroded condition.  

 

To ensure regulatory compliance it is necessary to restore the economizer valves to proper condition 

and functionality as governed by the Boiler, Pressure Vessel and Compressed Gas Regulations, Province 

of Newfoundland and Labrador. 

 

Replacement of the two economizer valves is required to restore feed water system reliability and 

eliminate safety concerns. 

 

Future Plans:  

None. 

 

Attachments:  

See report entitled “Replace Economizer Inlet Valves Units 1 and 2” located in Volume II, Tab 12, for 

further project details. 
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Project Title: Install Cold-Reheat Condensate Drains and High Pressure Heater Trip Level Unit 3 

Location:  Holyrood 

Category:  Generation - Thermal 

Definition:  Other 

Classification:  Normal  

 

Project Description:  

The purpose of this project is to install a condensate collection system (drain pots) on the cold reheat 

piping near the steam turbine of Unit 3. The drain pots will have automatic drain valves that are 

controlled by water level switches. Also, high-high water level switches will be programmed to alarm the 

control room operator whenever the water level in the drain pots is higher than normal.  

 

A new vent valve and drain pipe on the high pressure heater for Unit 3 will also be installed under this 

project. This will enable in-situ testing of the condensate level switches so that these switches can be 

tested quarterly.  

 

A steam-side outage on Unit 3 is required to complete this work. All work will take place during the 

annual Unit 3 outage.  

 

The budget estimate for this project is shown in Table 1. 

 

Table 1: Project Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    15.0  30.0  0.0 45.0  

   Labour 14.0  124.8  0.0 138.8  

   Consultant 17.5  0.0  0.0 17.5  

   Contract Work     0.0  190.0  0.0 190.0  

   Other Direct Costs    0.0  0.0  0.0 0.0  

   Interest and Escalation 3.3  44.3  0.0 47.6  

   Contingency 0.0  78.3  0.0 78.3  

TOTAL 49.8  467.4  0.0  517.2  

 

Operating Experience:  

Since the presence of condensate in the cold reheat lines can damage steam turbines, condensate drain 

pots were installed on the cold reheat lines for Unit 1 (2010) and Unit 2 (2009) at the recommendation 

of FM Global. The condensate drain pots operate by collecting condensate in a large pipe. The bottom 
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section of each drain pot has an automatic valve that opens to drain off the condensate once sufficient 

quantities are collected.  

 

Unit 3 does not have condensate drain pots installed on its cold reheat lines. According to Hydro’s 

insurer, FM Global, this puts Unit 3 at risk of experiencing water-induced steam turbine damage. 

 

Also at the recommendation of FM Global, modifications were made to the piping arrangements on Unit 

1 and Unit 2 so that in-situ testing of the condensate level switches on the high pressure heaters serving 

these units is possible. With the current equipment arrangement, in-situ testing of these condensate 

level switches is not possible. Therefore, the switches must be removed from service for testing. As a 

result, these switches can only be tested during plant outages and cannot be tested at intervals 

recommended by FM Global (once every three months). The operation of these switches is critical 

because the level of condensate in the high pressure heaters is also monitored with them. If the level 

switch has unknowingly failed and condensate is obstructed from draining properly, then condensate 

may build up inside the heater. This condensate can migrate back into the cold reheat lines. Water in 

the cold reheat lines can be induced into the steam turbine and cause severe damage to the turbine’s 

internal components. 

 

Project Justification:  

FM Global has reported that the presence of water in cold reheat piping has been attributed to 

numerous occurrences of water damage to steam turbines. FM Global has recommended that Hydro 

install a condensate collection system (drain pots) on the bifurcated section of the cold reheat line near 

the steam turbine on Unit 3 complete with automatic drain valves, high water level switches, and high-

high water level switches. FM Global has also reported that feedwater heaters (such as the Unit 3 high 

pressure heater), in particular, represent the most frequent source of potential water induction into a 

steam turbine. In the worst case, water induction may result in thermal shock and distortion of the 

turbine and cause blade failure and further damage downstream of the turbine. FM Global recommends 

that Hydro test the condensate level switches on all high pressure heaters every three months. With the 

current equipment arrangement, in-situ testing of the Unit 3 high pressure heater condensate level 

switches is not possible when the generating unit is in operation so testing is unable to take place every 

three months. 
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The American Society of Mechanical Engineers (ASME) also recommends installing condensate collection 

systems on cold reheat lines and installing provisions for in-situ testing of condensate level switches on 

feedwater heaters to prevent water induction into steam turbines. 

 

Future Plans:  

None. 

 

Attachments:  

See report entitled “Install Cold-Reheat Condensate Drains and High Pressure Trip Modifications Unit 3” 

located in Volume II, Tab 13 for further project details. 
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Project Title: Upgrade Gas Turbine Plant Life Extension  

Location:  Stephenville 

Category:  Generation - Gas Turbines 

Definition:  Other 

Classification:  Normal 

 

Project Description:  

This project is to refurbish equipment and systems at the Stephenville Gas Turbine Plant (Stephenville). 

It is the first year of a three year program to complete upgrades. The scope of work for the program was 

developed giving consideration to two sources of information as follows:  

• A report prepared in 2007 by engineering firm, Stantec Inc. (Stantec), titled Condition 

Assessment and Life Cycle Cost Analysis – Hardwoods and Stephenville Gas Turbine Facilities. 

 

• Stephenville’s operating history and equipment failures since 2007 and Hydro’s experience 

gained from a similar upgrade program that took place at Hardwoods Gas Turbine Plant 

(Hardwoods) between 2009 and 2012. 

 

The budget estimate for this project is shown in Table 1 below. 

 

Table 1: Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    355.0  0.0  0.0 355.0  

   Labour 400.2  0.0  0.0 400.2  

   Consultant 92.4  0.0  0.0 92.4  

   Contract Work     1,589.0  0.0  0.0 1,589.0  

   Other Direct Costs    12.0  0.0  0.0 12.0  

   Interest and Escalation 159.0  0.0  0.0 159.0  

   Contingency 387.6  0.0  0.0 387.6  

TOTAL 2,995.0  0.0  0.0  2,995.0  

 

 

Operating Experience:  

The Stephenville Gas Turbine operates approximately 85 percent of the time as a synchronous 

condenser to provide voltage support to the Island Interconnected System. It operates in generating 

mode less than one percent of the time, mainly at times of peak system load or for emergency purposes 

during unplanned outages.  
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Project Justification:  

The gas turbine plant at Stephenville is over 38 years old. In recent years it has experienced sudden 

failures to major pieces of equipment and one failure resulted in a 10 month forced outage. The 

condition assessment and life cycle cost analysis study on Stephenville, completed by Stantec in 2007, 

provided recommendations to extend the life of the plant as a reliable facility for at least another 15 

years. It is important that this upgrade program take place over the next three years so that voltage on 

the Island Interconnected System will continue to be stable, and peak and emergency power generation 

will be available when needed. 

 

Future Plans:  

This project is to complete work scheduled for the first year of the three year upgrade program for the 

Stephenville gas turbine plant. Separate project proposals will be submitted to the Board in future 

applications. 

 

Attachments:  

See report entitled “Upgrade Gas Turbine Plant Life Extension” located in Volume II, Tab 14, for further 

project details. 
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Project Title: Upgrade Circuit Breakers 

Location:  Various Sites 

Category:  Transmission and Rural Operations - Terminal Stations 

Definition:  Pooled 

Classification:  Normal  

 

Project Description:  

Hydro has been working to maximize the service life of its circuit breakers. In recent years Hydro has 

been upgrading air blast circuit breakers, refurbishing operating mechanisms on Sulphur Hexafluoride 

(SF6) circuit breakers, and phasing out Polychlorinated Byphenol (PCB) bushings associated with oil 

circuit breakers.  

 

This project is to replace and refurbish air blast and SF6 circuit breakers, and to replace oil circuit 

breakers throughout Hydro’s Island Interconnected System. Hydro has many circuit breakers that have 

been in service for more than 30 years and are approaching the end of their service life. The 

refurbishment and replacement of all the circuit breakers are given a priority; this priority is represented 

as a year for the refurbishment or replacement to be completed.  These priorities are determined by the 

criteria or plan for each circuit breaker type.      

 

The plan for each type of circuit breaker is as follows: 

 

Air Blast Circuit Breakers 

Complete one refurbishment on each air blast circuit breaker at the 35 to 40 year period, with a 

replacement to be completed 10 to 15 years after the refurbishment, typically at the 50 year service 

period.  

 

Oil Circuit Breakers 

For oil circuit breakers containing sealed bushings which have the possibility of containing PCBs greater 

than 50 mg/kg, Hydro has a plan to replace all oil circuit breakers prior to 2025. 
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SF6 Circuit Breakers 

Complete one overhaul on SF6 circuit breakers at the 20 years of service.  Hydro has two groups for this 

criterion: those currently older than 20 years and those approaching 20 years of service.  Units in service 

for greater than 20 years have been given priority for refurbishment.  Once these are completed, the 

plan is to begin refurbishing those approaching 20 years of service. Replacement of SF6 circuit breakers 

will typically be after 40 years of service.  

 

The budget estimate for this project is shown in Table 1.  

 

Table 1: Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    2,025.0  0.0  0.0 2,025.0  

   Labour 297.8  433.0  0.0 730.8  

   Consultant 0.0  0.0  0.0 0.0  

   Contract Work     1,045.0  0.0  0.0 1,045.0  

   Other Direct Costs    104.4  194.0  0.0 298.4  

   Interest and Escalation 223.2  410.7  0.0 633.9  

   Contingency 0.0  604.8  0.0 604.8  

TOTAL 3,695.4  1,642.5  0.0  5,337.9  

 

 

Operating Experience:  

The average age of the overall population of circuit breakers is well past the estimated utility circuit 

breaker's midlife of 20 years, and is approaching the manufacturers’ specified design end-of-life of 40 

years. Presently, 60 circuit breakers have a service life greater than 40 years.  

 

Hydro has experienced increased maintenance problems and the unavailability of circuit breakers which 

include: 

• air blast circuit breakers with air leaks and sticking valves; and  

• SF6 circuit breakers with SF6 gas leaks and problems with the operating mechanism.  

 

These problems experienced by Hydro are common in the utility industry and owners of these circuit 

breakers have addressed such problems though similar upgrading programs.  

 

In the past ten years there have been refurbishments completed on air blast circuit breakers and the 

operating mechanism associated with selected SF6 circuit breakers. These refurbishments have proven 
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to maintain the reliability of the equipment and extend the service life of the circuit breakers by 10 to 15 

years.   

 

There has been no major refurbishment work associated with oil circuit breakers. The plan is to replace 

all oil circuit breakers by 2025 to ensure Hydro is compliant with the latest PCB regulations.  

 

Project Justification:  

This project is justified on the requirement to replace failing or deteriorated circuit breakers in order for 

Hydro to provide safe, reliable electrical service, and to comply with PCB regulations.  

 

To maintain the reliability of in-service circuit breakers, Hydro has to implement a plan to address the 

aging circuit breaker fleet. To balance the financial impacts and system outage constraints, Hydro has 

developed a long term asset management plan for circuit breaker replacement and refurbishment.  

 

The plan will see all the current in-service air blast circuit breakers replaced by 2031, all current in-

service SF6 circuit breakers overhauled at mid-life and replaced at or near age 40, and all oil circuit 

breakers replaced by 2023.  

   

Future Plans:  

Other circuit breaker replacements will be proposed in future capital budget applications. 

 

Attachments:  

See report entitled “Upgrade Circuit Breakers” located in Volume II, Tab 15, for further project details. 
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Project Title: Upgrade Power Transformers 

Location:  Various Sites 

Category:  Transmission and Rural Operations - Terminal Stations 

Definition:  Other 

Classification:  Normal  

 

Project Description:  

This proposal is for the upgrading of power transformers which includes refurbishment or a replacement 

based upon a number of condition assessment techniques. The replacement of a transformer is based 

on the degree of degradation of the cellulose insulation and the amount of dissolved gas present in the 

transformer oil.  The budget estimate for this project is shown below in Table 1. 

 

Table 1: Project Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    656.0  0.0  0.0 656.0  

   Labour 349.3  0.0  0.0 349.3  

   Consultant 14.0  0.0  0.0 14.0  

   Contract Work     292.3  0.0  0.0 292.3  

   Other Direct Costs    185.1  0.0  0.0 185.1  

   Interest and Escalation 108.4  0.0  0.0 108.4  

   Contingency 299.3  0.0  0.0 299.3  

TOTAL 1,904.4  0.0  0.0  1,904.4  

 

Operating Experience:  

Approximately 71 percent of all 230 kV, 138 kV and 66 kV power transformers are at an age of 30 years 

or greater. Recent experience has shown the need to upgrade the transformers as problems with oil 

quality, tap changers, gasket systems, bushings, radiators and protective devices can lead to failure 

during operation.  

 

Project Justification:  

Power transformers are critical components of the transmission system.  To maintain reliable operation 

of the transformer fleet Hydro uses condition assessment techniques to selectively target weak units or 

problem areas within a unit for upgrading. The recommended upgrades will serve to extend the service 

lives of the transformers and decrease the probability of an unplanned outage.  The targeted 

transformers are based on condition as per Hydro’s evaluation program. 

Future Plans:  
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Future power transformer upgrades will be proposed in future capital budget applications.   

 

Attachments:  

See report entitled “Upgrade Power Transformers” located in Volume II, Tab 16, for further project 

details. 
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Project Title: Replace Disconnect Switches  

Location:  Various Sites 

Category:  Transmission and Rural Operations - Terminal Stations 

Definition:  Pooled 

Classification:  Normal  

 

Project Description:  

This project is part of an ongoing program to replace aging 69 kV, 138 kV and 230 kV disconnect 

switches in Hydro’s terminal stations on the Island Interconnected System.  This project proposal is for 

the purchase and replacement of disconnect switches targeted for replacement in 2014 and for the 

purchase only of disconnects targeted for replacement in 2015.  The schedule for this work will be 

planned over a two year period and will involve engineering and material procurement in the first year 

and construction and commissioning in the second year. 

 

The budget estimate for this work is shown in the table below. 

 

Table 1:  Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    376.0  7.5  0.0 383.5  

   Labour 234.9  124.9  0.0 359.8  

   Consultant 0.0  0.0  0.0 0.0  

   Contract Work     0.0  0.0  0.0 0.0  

   Other Direct Costs    19.4  9.0  0.0 28.4  

   Interest and Escalation 59.5  19.8  0.0 79.3  

   Contingency 126.1  28.3  0.0 154.4  

TOTAL 815.9  189.5  0.0  1,005.4  

 

Operating Experience:  

The disconnect switches included in the replacement plan no longer perform their intended function.  

Faulty or damaged disconnect switches may be tagged inoperative, which means the switch cannot be 

opened or closed.  As a result, equipment cannot be isolated by the inoperative disconnect switch and 

adjacent disconnect switches must be operated in order to isolate the equipment.  This decreases 

system reliability and performance since additional equipment and customers will be included in the 

outage/isolation for a longer duration of time.  This scenario also increases the safety risk to personnel 

who have to execute a more complicated switching order, involving a remote disconnect switch not 

typically included in the isolation of the equipment. 
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Project Justification:  

Disconnect switches are used to isolate equipment either for maintenance activities or system operation 

and control.  Proper operation of these switches is essential for a safe work environment and for reliable 

and secure system operation.  Faulty and/or malfunctioning disconnect switches that do not operate 

properly prevent reliable and secure system operation and create a safety hazard.  The switches 

scheduled for replacement have problems such as inoperable mechanical linkages, misalignment of 

switch blades, broken insulators, and seizing of moving parts.  Additionally, the switches have reached 

the end of their service life and replacement parts are not available. 

 

The only exception is the disconnect switch at Deer Lake.  The installation of this new switch will 

improve operation and reliability of TL225. 

 

Future Plans:  

Other disconnect switch replacements will be proposed in future capital budget applications. 

 

Attachments:  

See report entitled “Replace Disconnect Switches” located in Volume II, Tab 17, for further project 

details. 
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Project Title:  Perform Wood Pole Line Management Program 

Location:  Various Sites 

Category:  Transmission and Rural Operations - Transmission 

Definition:  Pooled 

Classification:  Normal  

 

Project Description:  

The objective of this program is to maintain a comprehensive pole inspection and testing program using 

the conventional sound and bore methods supplemented by Non Destructive Evaluation (NDE), periodic 

full scale tests of poles removed from service, and remedial treatment application. Structural analysis to 

assess the line reliability, taking into account the system concept, is applied against all inspection 

information. Any replacement and/or refurbishment will be based on the assessment of quantitative risk 

with respect to in-service pole strength. The budget estimate for the project is shown in Table 1 below. 

 

Table 1: Budget Estimate 

Project Cost: ($ x1,000)    2014 2015 Beyond TOTAL 

   Material Supply    386.1 0.0 0.0 386.1 

   Labour 1,451.9 0.0 0.0 1,451.9 

   Consultant 100.0 0.0 0.0 100.0 

   Contract Work     0.0  0.0 0.0 0.0  

   Other Direct Costs    76.0 0.0 0.0 76.0 

   Interest and Escalation 147.4 0.0 0.0 147.4 

   Contingency 402.8 0.0 0.0 402.8 

TOTAL 2,564.2 0.0 0.0 2,564.2 

 

Operating Experience:  

Hydro operates approximately 2,400 kilometers of wood pole transmission lines, including 

approximately 26,000 poles. Hydro inspects 20 percent of a line each year using visual inspections and a 

rule-of-thumb approach to identify the health of a typical pole. Previous intensive inspections that 

targeted lines for specific issues on the Avalon Peninsula showed that decay and preservative retention 

were becoming an issue, showed extremely low preservative levels which are below minimum 

acceptable levels, and indicated that rot is becoming more prevalent in the 30-40 year old poles. 

 

Project Justification:  

Previous pole inspections indicate that almost half of the poles sampled did not meet the minimum 

preservative retention levels and full scale pole tests of selected poles completed at Memorial 
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University since 1999 indicate a 25 percent reduction of average pole strength over a 35 year period.  

When combined, these facts justify the strong need for a well managed wood pole inspection and 

treatment program that detects and corrects any dangerous poles in the system which will ensure safety 

as well as reliability. 

 

Future Plans:  

The program is based on two 10 year inspection cycles beginning in 2005.  It provides an annual report 

to identify problem areas for the regional asset managers and to develop recommendations for 

appropriate pole replacements, as well as other components in the following years.  Please see five- 

year capital plan (Capital Plan 2014 Tab, Appendix A). 

 

Attachment: 

See report entitled "Wood Pole Line Management" located in Volume II, Tab 18, for further project 

details. 
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Project Title: Refurbish Anchors and Footings TL202 and TL206 

Location:  Bay d'Espoir to Sunnyside 

Category:  Transmission and Rural Operations - Transmission 

Definition:  Other 

Classification:  Normal 

 

Project Description:  

This project involves the refurbishment of TL202 and TL206 through the replacement of corroded guy 

anchors and the refurbishment of deteriorating concrete footings and steel connections. The project 

scope includes the following: 

• Excavate, replace and backfill 52 anchors; 

• Improve drainage of surface water around submerged anchors (where practicable); 

• Refurbish 22 concrete footings;  and 

• Refurbish steel connections at ground level on structures 195, 208 and 216 on TL206. 

 

The budget estimate for this project is shown in Table 1. 

 

Table 1: Project Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    117.5  0.0  0.0  117.5  

   Labour 177.3  121.3  0.0  298.6  

   Consultant 0.0  0.0  0.0  0.0  

   Contract Work     520.0  520.0  0.0  1,040.0  

   Other Direct Costs    152.2  139.6  0.0  291.8  

   Interest and Escalation 31.3  51.1  0.0  82.4  

   Contingency 193.4  156.2  0.0  349.6  

TOTAL 1,191.7  988.2  0.0  2,179.9  

 

 

Figures 1 to 3 depict examples of deteriorated anchors, footings and joints on these lines. 



2014 Capital Projects $500,000 and Over: Explanations 

 

Newfoundland and Labrador Hydro 2014 Capital Budget Application C - 45 

             
Figure 1: Corroded Anchor Rods on Structures 71 and 73 of TL202 

 

 
Figure 2: Deteriorated Concrete Footing on Structure 52 of TL202 

 

 
Figure 6: Failed Bolt Connection on Structure 216 of TL206 
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Operating Experience:  

TL202 and TL206 are in continuous operation transmitting power from the Bay d’Espoir Hydro 

Generating Plant to the Sunnyside Terminal Station. Due to the amount of power transmitted over these 

lines, it is difficult to obtain a planned outage on these lines to perform maintenance work. This in itself 

speaks to the extent of problems that would arise from an unplanned outage due to a tower failure on 

one of these lines.  

 

A visual climbing inspection of each transmission line is performed every five years to evaluate the 

condition of the line. This inspection is completed by Hydro personnel and any corrective maintenance 

required is reported, scheduled and completed. The components presented in this report as requiring 

replacement or refurbishment were identified by Hydro personnel during regular climbing inspections of 

TL202 and TL206 in 2010 and 2011, respectively.    

 

Project Justification:  

TL202 and TL206 were originally constructed over 40 years ago. The line components, still in operation, 

were installed at the time of original construction and are approaching the end of their economic life 

span. As a result of inspections performed on these lines in 2010 and 2011, a number of anchors and 

concrete footings have been found to be in deteriorated condition and need to be refurbished to meet 

design standards. This deterioration increases the risk of failure. TL202 and TL206 are the main lines that 

transmit power through the Sunnyside Terminal Station to the Burin and Avalon Peninsulas. A fallen 

transmission line tower may result in unplanned power outages to customers at a time when required 

repairs may be hampered by severe weather conditions. The extent of damage caused by a failed 

transmission tower could take anywhere from days to months to repair, and would require alternate 

generation to supply power to customers while repairs are performed. It may not be possible to obtain 

alternative generation quickly and if available, the costs associated with alternative generation would be 

significant.  

 

Deteriorated anchors and footings pose a risk to the safety of those who may be performing climbing 

activities to conduct regular inspections, maintenance work, etc. If a steel guy-wire were to break away 

from a corroded anchor, it would have the potential to kill or seriously injure a person in the event of 

contact. Deteriorating anchors and footings also create the possibility of a falling tower, a severe safety 

threat to anyone working on or in the vicinity of the tower. Physical impact from a falling tower or 

electrocution due to fallen power lines may result in death.  
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The work to replace and refurbish deteriorating anchors and footings must be performed proactively in 

order to prevent a major failure of the line, and maintain high reliability performance. The proactive 

refurbishment and/or replacement of deteriorating transmission tower components such as anchors 

and footings is common among utility companies to prevent failures, safety hazards and subsequent 

unplanned outages.  

 

Future Plans:  

Regularly scheduled climbing inspections of TL202 and TL206 will continue in the future, and observed 

deteriorated components of the lines will be replaced or refurbished as required.  

 

Attachments: 

See report entitled “Refurbishment of Anchors and Footings on TL202 and TL206” Located in Volume II, 

Tab 19 for further details. 
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Project Title: Upgrade Distribution Systems 

Location:  Various Sites 

Category:  Transmission and Rural Operations – Distribution 

Definition:  Pooled 

Classification:  Normal  

 

Project Description:  

Hydro provides service to residents in rural communities within the province through the use of existing 

distribution systems. The distribution systems typically consist of a substation coupled with a wood pole 

distribution line that directs power from the station to service drops throughout the community. This 

project will be focused on distribution lines located in the distribution systems of Conne River, Bay 

d’Espoir, Barachoix, Hampden, McCallum, Plum Point, Main Brook, Daniel’s Harbour, Happy Valley and 

Nain that have been identified as requiring upgrades to the existing infrastructure.  The budget estimate 

for this project is shown in Table 1. 

 

Table 1: Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    510.0  1,114.0  0.0 1,624.0  

   Labour 820.0  660.0  0.0 1,480.0  

   Consultant 0.0  0.0  0.0 0.0  

   Contract Work     675.0  1,775.0  0.0 2,450.0  

   Other Direct Costs    0.0  75.0  0.0 75.0  

   Interest and Escalation 162.8  432.3  0.0 595.1  

   Contingency 332.0  793.8  0.0 1,125.8  

TOTAL 2,499.8  4,850.1  0.0  7,349.9  

 

Operating Experience:  

The distribution lines to be upgraded were originally constructed over 40 years ago. Most of the line 

components were installed at the time of original construction and have exceeded the expected service 

lives. In addition, standardized inspection and testing procedures indicate line components are 

deteriorated and have remaining life spans of only one to five years before widespread failure occurs. 

 

Project Justification:  

This project is justified based on reliability.  The conditions of the components could result in system 

failures and have a negative effect on the safety and reliability performance of the line. The failure of a 
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line may also result in unplanned power outages to customers at a time when required repairs may be 

hampered by severe weather conditions.   

 

Future Plans:  

Future distribution line upgrades will be proposed in future capital budget applications.  See five-year 

capital plan (Capital Plan 2014 Tab, Appendix A). 

 

Attachments: 

See report entitled “Distribution Upgrades” located in Volume II, Tab 20, for further project details. 
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Project Title: Provide Service Extensions 

Location:  All Service Areas  

Category:  Transmission and Rural Operations – Distribution 

Definition:  Pooled 

Classification:  Normal  

 

Project Description: 

This project is an annual allotment based on past expenditures to provide for service connections 

including street lights to new customers. 

 

Table 1 identifies the total budget for the Central, Northern and Labrador operating regions 

 

Table 1: Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    2,772.0 0.0 0.0 2,772.0 

   Labour 2,351.0 0.0 0.0 2,351.0 

   Consultant 0.0 0.0 0.0 0.0 

   Contract Work     200.0 0.0 0.0 200.0 

   Other Direct Costs    160.0 0.0 0.0 160.0 

   Interest and Escalation 265.0 0.0 0.0 265.0 

   Contingency 542.0 0.0 0.0 542.0 

Sub-Total 6,290.0 0.0  0.0  6,290.0 

Cost Recoveries (120.0) 0.0 0.0 (120.0) 

TOTAL 6,170.0 0.0 0.0 6,170.0 

 

Operating Experience:  

An analysis of average historical expenditures on new customer connections by region was developed.  

All historical dollars were converted to 2012 dollars using the Statistics Canada Utility Distribution Line 

Construction index. 

 

The five year actual expenditures for service extensions by region are shown in Table 2. 
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Table 2:  Five Year Expenditures 

2013

Region Budget Actual Budget Actual Budget Actual Budget Actual Budget Actual Budget

Central 910 1,186 1,028 1,133 1,001 1,448 1,045 1,886 1,200 1,231 1,437

Northern 637 803 758 1,432 768 1,356 1,092 1,040 1,267 1,728 1,371

Labrador 612 1,340 653 1,446 659 2,051 1,248 2,665 1,705 3,073 2,198

Total 2,159 3,329 2,439 4,011 2,428 4,855 3,385 5,591 4,172 6,032 5,006

20112008 2009 2010 2012

Expenditures

($000)

 

Project Justification:  

In recent years, rural areas of the province have experienced increased expenditures for service 

extensions due to higher customer growth and economic activity.  Because of this, for 2014, the 2012 

expenditure was used to determine the service extension budget for the Labrador region and a two year 

historical average was used to determine the service extension budget for the Northern regions.  These 

expenditures are forecast to decline across the next three to four years.  A five year historical average 

was used for the Central region. The 2014 budget was developed assuming distribution line costs 

escalation of approximately two percent over 2013. The budget by region is shown in Table 3 below. 

 

Table 3: Budget for Distribution System 

Region 

2014 Budget 

($000) 

Central 1,490 

Northern 1,460 

Labrador 3,220 

Total 6,170 

 

 

 

Future Plans:  

This is an annual allotment which is adjusted from year to year depending on historical expenditures.  

Please see the five-year capital plan (2014 Capital Plan Tab, Appendix A). 
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Project Title: Upgrade Distribution Systems  

Location:  All Service Areas 

Category:  Transmission and Rural Operations - Distribution 

Definition:  Pooled 

Classification:  Normal  

 

Project Description: 

This project is annual allotment based on historical expenditures to provide for the replacement of 

deteriorated poles, substandard structures, corroded and damaged conductors, corroded and 

overloaded transformers/street lights/reclosers and other associated equipment.  This upgrading is 

identified through preventive maintenance inspections or when there is damage caused by storms and 

adverse weather conditions and salt contamination. 

 

The budget estimate for this project is shown in Table 1 below. 

 

Table 1: Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    1,817.0 0.0 0.0 1,817.0 

   Labour 1,034.0 0.0 0.0 1,034.0 

   Consultant 0.0 0.0 0.0 0.0 

   Contract Work     132.0 0.0 0.0 132.0 

   Other Direct Costs    2.0 0.0 0.0 2.0 

   Interest and Escalation 145.0 0.0 0.0 145.0 

   Contingency 292.0 0.0 0.0 292.0 

Sub-Total 3,422.0 0.0  0.0  3,422.0 

Cost Recoveries (52.0) 0.0 0.0 (52.0) 

TOTAL 3,370.0 0.0 0.0 3,370.0 

 

Operating Experience:  

An analysis of average historical expenditures on distribution upgrades by region was performed.  All 

historical dollars were converted to 2012 dollars using the Statistics Canada Utility Distribution Line 

Construction index. 

 

The five-year expenditures for distribution upgrades by region are shown in Table 2. 
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Table 2:  Five Year Expenditures 

2013

Region Budget Actual Budget Actual Budget Actual Budget Actual Budget Actual Budget

Central 915 782 1,050 1,028 1,032 1,037 998 1,365 993 1,854 1,095

Northern 969 1,140 1,026 1,148 1,072 1,071 1,051 1,489 1,089 1,010 1,237

Labrador 409 313 450 484 468 191 450 548 426 270 458

Total 2,293 2,235 2,526 2,660 2,572 2,299 2,499 3,402 2,508 3,134 2,790

2008 2009 2010 2011 2012

Expenditures

($000)

 

 

Other specifically approved projects for 2008 – 2013B are listed in Table 4. 

 

Project Justification:  

Based on the five-year average for distribution system upgrades for the period 2008 – 2012 the budget 

shown in Table 3 was developed for Northern and Labrador regions.  The budget for the Central area 

was developed using a two year average. The 2014 budget was developed assuming distribution line 

cost escalation in 2014 of approximately two percent over 2013.  

 

Table 3: Budget for Distribution System 

Region 

2014 Budget 

($000) 

Central 1,700 

Northern 1,270 

Labrador 400 

Total 3,370 

Future Plans:  

This is an annual allotment which is adjusted from year to year depending on historical expenditures.  

See the five-year capital plan (2014 Capital Plan Tab, Appendix A). 

 

Table 4 shows the history of other specific distribution system upgrades that have been completed over 

the past five years as well as the budget for 2013. 
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Table 4: Historical Information 

 

    Budget  Actuals 

Year   Project Description ($000) ($000) 

2013B  Upgrade Distribution Feeder - Line 1 St. Lewis (Year 1 of 2) 76.9  

  Upgrade Distribution Feeder - Line 1 and 3 Roddickton (Year 1 of 2) 98.4  

  Upgrade Distribution System - Charlottetown (Year 1 of 2) 27.8  

  Upgrade Distribution System - South Brook (Year 1 of 2) 76.3  

  Upgrade Distribution Feeder - Line 1 Grey River (Year 1 of 2) 32.5  

  Upgrade Distribution Feeder - Line 1 Cow Head 665.6  

  Upgrade Distribution Feeder - Line 1 St. Brendan’s 330.2  

  Upgrade Distribution Feeder - Line 1 Holyrood 632.4  

  Upgrade Distribution Feeder - Line 11 Wabush 400.8  

  Upgrade Distribution Voltage - Line 6 St. Anthony 641.9  

  Upgrade Distribution Feeder - Line 6 Farewell Head 961.9  

  Upgrade Distribution Feeder - Line 5 Farewell Head 1,110.1  

  Upgrade Distribution Feeder - Line 2 Plum Point (Year 2 of 2) 1,110.5  

  Upgrade Distribution Feeder - Line 2 Glenburnie (Year 4 of 4) 596.6  

     

2012  Upgrade Distribution Feeder - Line 1 Bay d'Espoir 856.6  896.9 

   Upgrade Distribution Feeder - Line 2 Bay d'Espoir 952.9  811.2 

   Upgrade Distribution Feeder - Line 1 Francois 329.4  650.4 

   Upgrade Distribution Feeder - Line 1 Parson's Pond  381.9  344.7 

   Upgrade Distribution Feeder - Line 2 Plum Point (Year 1 of 2) 50.4  33.2 

   Upgrade Distribution Feeder - Line 7 Happy Valley 1,260.1  1,163.6 

   Upgrade Distribution Feeder - Line 2 Glenburnie (Year 3 of 4) 2,114.6  1,895.0 

   Reconfigure Feeders – Wabush 55.4  55.4 

   Upgrade Distribution Feeder - Line 1 Rigolet (Year 2 of 2) 652.4  658.5 

   

Upgrade Distribution Feeder -  Line 1 Makkovik (Year 2 of 2) -                                                                         

(Materials ordered in 2011) 

666.8    612.6 

     

2011  Replace Poles – Westport 256.4 279.3 

   Replace Poles - Grandy Brook 286.4 312.4 

   Replace Poles - Farewell Head 339.6 393.9 

   Upgrade Distribution Feeder - Line 1 Rigolet (Year 1of 2)  72.0 10.5 

   Upgrade Distribution Feeder - Line 1 Francois 440.9 116.0 

   Upgrade Distribution Feeder - Line 8 Happy Valley 553.5 488.2 

   Upgrade Distribution Feeder - Line 4 Roddickton (Year 2 of 2) 902.6 1,106.2 

   Upgrade Distribution Feeder - Line 1 Makkovik  (Year 2 of 2) 742.4 137.3 

   Upgrade Distribution Feeder - Line 2 Glenburnie (Year 2 of 4) 578.2 527.8 
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     Budget  Actuals 

Year   Project Description ($000) ($000) 

2010  Replace Poles - English Harbour West 274.8 249.8 

   Replace Poles - Line 1 Fleur De Lys 269.2 246.9 

   Replace Poles – Barachoix 273.3 256.1 

   Upgrade Distribution System - Line 1 Makkovik (Year 1 of 2) 57.1 25.1 

   Upgrade Distribution System - Line 4 Roddickton (Year 1 of 2) 160.6 98.4 

   Upgrade Distribution System - Line 2 Glenburnie (Year 1 of 4) 267.3 134.8 

    Upgrade Distribution System - Line 4 Happy Valley 265.3 251.6 

     

2009  Upgrade Distribution System - Line 7 St. Anthony 689.3 503.6 

   Replace Insulators - Line 1 and Line 2 Jackson's Arm, Hampden 691.5 590.6 

   Replace Insulators - Line 2 Little Bay Islands 182.7 120.8 

   Replace Poles - Line 1 and Line 2 Jackson's Arm 433.7 416.1 

   Replace Poles - Line 1 Hampden 263.1 243.6 

   Upgrade Distribution Feeder - Line 36 Wabush 498.0 466.1 

     

2008  Replace Distribution Line - Line 1 South Brook 987.4 1,056.4 

   Upgrade Distribution System - Line 1 Glenburnie 533.9 405.5 

   Upgrade Distribution System - Line 3 St Anthony 480.1 445.0 

   Upgrade Distribution System - Mary's Harbour 263.5 215.6 

   Upgrade Distribution System - Port Hope Simpson 205.4 215.6 

   Upgrade Distribution System - Line 4 Bear Cove 149.8 96.8 

   Upgrade Distribution Line - Line 11 Wabush 107.2 115.3 

   Replace Insulators - Upper Salmon 236.8 194.9 

   Replace Insulators - Line 1 Hind's Lake  168.7 158.0 

   Replace Insulators - Coney Arm  126.8 132.1 

   Replace Insulators - Line 2 Westport 90.2 87.2 

   Replace Poles - South Brook  377.5 331.2 

    Replace Poles - Bay d'Espoir  322.7 257.3 
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Project Title: Replace Diesel Units  

Location:  Port Hope Simpson and Mary’s Harbour 

Category:  Transmission and Rural Operations – Generation  

Definition:  Pooled 

Classification:  Normal  

 

Project Description: 

The purpose of this project is to replace Unit 2042, a 455 kW diesel generating unit (genset) in Port Hope 

Simpson with a 725 kW unit as well as to replace Unit 2037, a 545 kW diesel genset in Mary’s Harbour 

with the same size unit.  This proposal consolidates all costs associated with the procurement and 

installation of the new diesel units.  The budget estimate for this project is shown in Table 1. 

 

Table 1: Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    108.4 728.7 0.0 837.1 

   Labour 50.8 698.6 0.0 749.4 

   Consultant 14.5 158.4 0.0 172.9 

   Contract Work     0.0 20.0 0.0 20.0 

   Other Direct Costs    23.6 164.1 0.0 187.7 

   Interest and Escalation 11.6 214.5 0.0 226.1 

   Contingency 0.0 393.4 0.0 393.4 

TOTAL 208.9 2,377.7 0.0  2,586.6 

 

Operating Experience: 

Hydro replaces a diesel genset when its operating hours have surpassed 100,000 hours.  The timing of 

the upgrade is determined by the year in which the unit is expected to surpass 100,000 hours.  In 

systems where the demand occurs in the winter, the upgrade must be completed by the fall of the 

previous year.  This ensures the work can be completed prior to peak season when all units are required 

to be available.  Unit 2042 in Port Hope Simpson and Unit 2037 in Mary’s Harbour will surpass 100,000 

operating hours by 2015. 

 

Project Justification: 

This project is justified on the requirement to satisfy Hydro’s current asset management strategy and 

planning criteria to replace gensets when they approach 100,000 operating hours.  Unit 2042 at the Port 

Hope Simpson plant and Unit 2037 at the Mary’s Harbour Plant are forecasted to incur 100,000 hours by 

2015 requiring replacement units to be procured and installed across 2014 and 2015.   
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The increase in unit size for Port Hope Simpson is justified based on a positive cost benefit analysis from 

improving overall plant efficiency.  A larger unit will reduce the overall usage of all diesel units in the 

plant, thereby decreasing individual annual operating hours per diesel engine, which will ultimately 

reduce fuel consumption, overall operating and maintenance costs and capital replacement costs for 

diesel units. 

 

Future Plans 

Other diesel unit replacements will be proposed in future capital budget applications.   

 

Attachment: 

See report entitled “Replace Diesel Units” located in Volume II, Tab 21, for further project details. 
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Project Title: Install Fire Protection System 

Location:  Nain 

Category:  Transmission and Rural Operations - Generation  

Definition:  Other 

Classification:  Normal 

 

Project Description:  

This is a two year project that will provide the engineering design, procurement and installation of 

automatic fire suppression systems to protect the diesel generating plant in the community of Nain, 

Labrador. A high pressure water mist system will be installed in the generator hall and an inert 

gas/chemical system will be installed in other critical areas of the plant, including the supervisory control 

room and the lubricant/coolant storage room. The engineering design will be completed in 2014 by the 

supplier of the fire suppression systems.  Equipment procurement will take place in 2015 along with 

installation by a certified contractor. The estimated budget for this project is shown in Table 1. 

  

Table 1: Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    0.0  231.0  0.0 231.0  

   Labour 31.0  117.3  0.0 148.3  

   Consultant 65.6  0.0  0.0 65.6 

   Contract Work     0.0  228.0  0.0 228.0  

   Other Direct Costs    3.0  82.9  0.0 85.9  

   Interest and Escalation 7.5  81.2  0.0 88.7  

   Contingency 0.0  151.8  0.0 151.8  

TOTAL 107.1  892.2  0.0  999.3  

 

Operating Experience:  

Nain will be the first of Hydro’s diesel generating plants to be equipped with an automatic fire 

protection system. There have been a number of fires at the Nain diesel plant in the past. In 1973, the 

original plant was destroyed by fire when it was under the ownership of Labrador Services Division. The 

plant was rebuilt and in 1993 there was another major fire caused by a catastrophic engine failure. In 

2006, a new plant was constructed at a different site near the community and it experienced a major 

fire in 2008. That fire destroyed one generating unit, damaged the other two, and caused significant 

damage to the auxiliary equipment and building finishes. Total cost of the refurbishment was 

approximately $5,000,000. 
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Other Hydro diesel plants that have received extensive damage in the past due to fire include Recontre 

East’s diesel plant in 2002, Happy Valley/Goose Bay  North plant in January 2012 and Black Tickle’s 

diesel plant in March 2012. 

 

Project Justification:  

This project is justified to increase the protection of critical assets at Nain’s diesel plant from the 

catastrophic consequences of a fire. As the plant is not manned 24 hours per day seven days a week, the 

potential for a fire to be left unchecked for a period of time is a significant risk. The result could be the 

community being left without power for an extended period of time which would have both operational 

and health and safety concerns for the community. Hydro has recognized the vulnerability of these 

communities, having experienced a number of fires in the past. After the 2008 fire in Nain, Hydro 

engaged Hatch to complete a study and recommend measures that could be taken to reduce the risk of 

a major fire and minimize fire damages. In addition,   Hydro’s insurer, Factory Mutual Global, in a 

number of their reports has recommended that diesel plants be equipped with automatic fire 

suppression systems. 

 

Future Plans:  

Hydro owns and operates 25 diesel plants. It is anticipated that proposals will be submitted to the Board 

in future years to install automatic fire suppression systems in other plants. 

 

Attachments:  

See report entitled “Install Fire Protection” located in Volume II, Tab 22 for further project details. 
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Project Title: Upgrade Diesel Plant Production Data Collection Equipment 

Location:  Various Sites 

Category:  Transmission and Rural Operations - Generation  

Definition:  Other 

Classification:  Normal  

 

Project Description:  

This is a three year project to upgrade the production data collection method from telephone 

communications to network communications for various remote diesel plants in coastal Newfoundland 

and Labrador and install network communications where there is no existing metering data 

communications.  This data will be automatically collected and stored on the corporate data 

management system for access by Engineering and Operations and an automated monthly report 

generated.  A total of 21 diesel plants are scheduled to be done: seven plants in 2014, seven plants in 

2015 and seven plants in 2016. 

 

Table 1: Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 2016 Total 

   Material Supply    24.0  20.0  22.0 66.0 

   Labour 129.0  129.0  129.0 387.0 

   Consultant 0.0  0.0  0.0 0.0  

   Contract Work     0.0  0.0  0.0 0.0  

   Other Direct Costs    58.0  57.0  55.0 170.0 

   Interest and Escalation 15.7  22.6  33.5 71.8 

   Contingency 42.2  41.2  41.2 124.6 

TOTAL 268.9  269.8 280.7 819.4 

 

Operating Experience:  

Presently, a server at Hydro Place in St. John's is configured to retrieve the production data from diesel 

plants but telephone communications required by this system have not been reliable.  Personnel have to 

record values at the meters and submit the information or the meters have to be manually polled until 

the data is retrieved.  The data currently retrieved is typically on a monthly basis and does not provide 

the sampling rate to provide daily plant load profiles required to support effective analysis.   A reliable 

automation platform for data collection is required. 
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Project Justification:  

The driver for this project is to provide load data for each of Hydro's diesel plants as input for planning 

future plant upgrades and engine sizing and to enable analysis to ensure that each plant is operating 

properly, in the most efficient manner and with minimal emissions. 

 

Future Plans:  

A total of 21 diesel plants are scheduled to be completed; seven plants in 2014, seven plants in 2015 and 

seven plants in 2016. 

 

Attachments: 

See report entitled “Upgrade Diesel Plant Production Data Collection Equipment” located in Volume II, 

Tab 23, for further project details. 
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Project Title: Overhaul Diesel Engines  

Location:  Various Sites 

Category:  Transmission and Rural Operations - Generation  

Definition:  Pooled 

Classification:  Normal  

 

Project Description:  

This project is required to overhaul the diesel engines at diesel generating plants.  The project consists 

of 55 overhauls over the next five years. Specifically, seven engines are planned for overhaul in 2014 

with 12 planned for overhaul in each of the four following years.  The overhaul schedule is based on the 

engines being overhauled every 20,000 hours of operation (with the exception of the 100,000 hours 

milestone at which point the engine is replaced instead of being overhauled).  The overhaul schedule is a 

projection based on the estimated annual operating hours of each engine.  On average, an engine 

accumulates 20,000 operating hours every 6.3 years but the actual time depends on the usage of the 

engine.  As such, this schedule is subject to change and the year for which an engine is projected to 

become due for an overhaul can vary depending on the difference between an engine's actual operating 

hours and its estimated operating hours. The budget estimate for this project is shown in Table 1.  

 

Table 1: Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    445.0  0.0  0.0  445.0  

   Labour 170.0  0.0  0.0  170.0  

   Consultant 0.0  0.0  0.0  0.0  

   Contract Work     13.1  0.0  0.0  13.1  

   Other Direct Costs    74.7  0.0  0.0  74.7  

   Interest and Escalation 50.4  0.0  0.0  50.4  

   Contingency 70.3  0.0  0.0  70.3  

TOTAL 823.5  0.0  0.0  823.5  

 

Operating Experience:  

Isolated diesel generation plants operate continuously since they are the primary source of electricity to 

isolated communities.  A given unit is not in service continually since the number of units in service 

varies based on the system demand.  In automated plants the engine mix is automatically controlled by 

a control system to maximize fuel efficiency while in a manual plant this control is completed by the 

operator.  In any of the plants, the operator has the flexibility to shut down engines for maintenance 
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provided there is another engine available to take the load for that time. As a result, outages to engines 

can occur without outages to customers. 

 

Project Justification:  

Hydro’s asset management philosophy is to complete an engine overhaul on diesel engines after 20,000 

operating hours.  This philosophy was established as a result of a 2003 review of maintenance tactics 

and failure history.  Performing overhauls too frequently results in additional expenditure for negligible 

improvement in reliability.  An overhaul interval of 20,000 hours is considered by Hydro to be the 

optimum interval for providing least-cost, reliable electrical service. 

  

The seven units to be overhauled are Charlottetown 2087, Cartwright 2086, Francois 570, McCallum 

2064, Port Hope Simpson 2043, Port Hope Simpson 2073 and Postville 573.  These are the engines 

projected to reach, in 2014, 20,000 operating hours since their last overhaul. 

 

Future Plans:  

The overhaul of diesel engines is a continuous program that will need to continue as long as there are 

prime power diesel generating plants.  The 20 year plan for diesel engine overhauls (2014 - 2033) 

projects 207 overhauls (which is an average of 10.3 overhauls annually) and is based on an overhaul 

interval of 20,000 operating hours.  The 20 year plan is based on the present-day operating conditions 

which are subject to change as the loading on a plant or other factors may change with time.  Changes 

to the operating conditions can change the average number of annual overhauls. 

 

Attachments:  

See report entitled “Overhaul Diesel Engines” located in Volume II, Tab 24, for further project details.  
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Project Title: Additions to Accommodate Load Growth  

Location:  Hopedale 

Category:  Transmission and Rural Operations - Generation  

Definition:  Other 

Classification:  Normal  

 

Project Description:  

This will be a one year project addressing growing demand in Hopedale and will involve the replacement 

of the substation transformers and service conductors.  It is forecasted that the growing demand of 

Hopedale will result in an overload on the substation transformers and service conductors by the winter 

of 2014/2015.  This proposal consolidates all costs associated with the procurement and installation of 

four 500 kVA transformers (one plus a spare) and three runs per phase of 750 kcmil copper RW90 

service cables. The budget estimate for this project is shown in Table 1. 

 

Table 1:  Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    188.9  0.0  0.0 188.9  

   Labour 106.2  0.0  0.0 106.2  

   Consultant 20.0  0.0  0.0 20.0  

   Contract Work     140.0  0.0  0.0 140.0  

   Other Direct Costs    47.1  0.0  0.0 47.1  

   Interest and Escalation 38.6  0.0  0.0 38.6  

   Contingency 100.4  0.0  0.0 100.4  

TOTAL 641.2  0.0  0.0  641.2  

 

Operating Experience:  

Substation upgrades at the Hopedale Generating Station are required by the winter of 2014/2015 to 

prevent overloading on specific electrical equipment.  According to the 2013 Operating Load Forecast, 

the forecasted net peak in Hopedale is growing and will be 1,117 kW by the winter of 2014.  At that time 

the peak load will exceed the rated capacity of the service conductors and substation transformers.   
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Project Justification:  

This project is justified on the requirement to meet growing electricity needs of Hydro’s customers 

serviced by the Hopedale Generating Station.  The existing electrical equipment in Hopedale must 

support the forecasted peak.  Otherwise, when the load exceeds the equipment capacity ratings, a 

power outage may result which would reduce the overall reliability of the system.  The integrity of the 

equipment is also jeopardized once it becomes overloaded, which poses a higher risk of a fire hazard 

and potentially increases operating and maintenance costs.  

 

Future Plans:  

None. 

     

Attachment: 

See report entitled “Additions to Accommodate Load Growth” located in Volume II, Tab 25, for further 

project details.  
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Project Title: Install Automated Meter Reading  

Location:  Various Sites 

Category:  Transmission and Rural Operations - Metering 

Definition:  Other 

Classification:  Justifiable  

 

Project Description:  

This project is required to implement Automatic Meter Reading (AMR) in various Hydro customer 

service areas. The service areas will depend on meter reader retirement and/or maintenance of current 

meter reader work loads.  This capital budget proposal is based on the service areas of English Harbour 

West and Barachoix.  The AMR functionality is proposed for all customers in these service areas.  The 

work includes: 

• Replace existing customer meters with AMR equipped meters;  

• Install data collectors in the substations in these service areas;  

• Communicate to the AMR server located in St. John's; and 

• Configure the AMR central server to include customers in these service areas.   

  

The budget estimate for this project is shown in Table 1. 

 

Table 1: Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    300.0  8.8  0.0 308.8  

   Labour 35.7  108.4  0.0 144.1  

   Consultant 0.0  48.0  0.0 48.0  

   Contract Work     0.0  0.0  0.0 0.0  

   Other Direct Costs    4.0  17.5  0.0 21.5  

   Interest and Escalation 17.2  53.0  0.0 70.2  

   Contingency 0.0  104.5  0.0 104.5  

TOTAL 356.9  340.2  0.0  697.1  

 

Operating Experience:  

The AMR system will replace (i) manual handheld devices used to collect meter readings at each 

customer's site; (ii) supporting infrastructure (computers and modems) used to retrieve the data; and, 

(iii) a requirement for personnel to travel to each customer location to read meters.  Previous AMR 

projects have been completed by Hydro in a number of other the service areas.  The AMR system being 

implemented has proven to be reliable and accurate. 
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Project Justification:  

This project is primarily justified on the results of a cost-benefit analysis which shows that the new AMR 

system has economic benefits over the existing system through a reduction in controllable costs.  The 

new system also provides benefits in customer service through improvements in accuracy, frequency 

and detail of reporting.  Implementation of AMR will also enhance safety by reducing employee risk 

exposure and will provide a benefit to the environment as a result of less vehicle usage. 

 

Future Plans:  

This proposed project is part of an ongoing program to implement AMR in Hydro's service areas. 

 

Attachments:  

See report entitled “Install Automated Meter Reading” located in Volume II, Tab 26, for further project 

details. 
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Project Title: Replace Light-Duty Mobile Equipment  

Location:  Various Sites 

Category:  General Properties - Transportation 

Definition:  Other 

Classification:  Normal  

 

Project Description:  

This project proposes the addition of eight pole trailers for remote communities and the replacement of 

11 all-terrain vehicles, 18 snowmobiles, six light-duty trailer, three heavy-duty trailers, and one forklift in 

accordance with Hydro’s established replacement criteria as follows:  

• Snowmobiles/All-Terrain Vehicles:  Transmission Line crews 3-5 years 

• Snowmobiles/All-Terrain Vehicles: Other 5-7 years  

• Light-Duty Trailers 6-8 years  

• Heavy-Duty Trailers 12-15 years  

 

The budget estimate for this project is shown in Table 1 below. 

 

Table 1:  Project Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    527.0  0.0  0.0 527.0  

   Labour                    4.2 0.0  0.0 4.2  

   Consultant 0.0  0.0  0.0 0.0  

   Contract Work     0.0  0.0  0.0 0.0  

   Other Direct Costs    0.0  0.0  0.0 0.0  

   Interest and Escalation 21.3  0.0  0.0 21.3  

   Contingency 26.6  0.0  0.0 26.6  

TOTAL 579.1  0.0  0.0  579.1  

 

Operating Experience:  

The Transportation Department of Hydro maintains a close liaison with other Canadian utilities through 

participation on the Canadian Utility Fleet Council and has established mobile equipment replacement 

guidelines, which consider the age and operating conditions for the equipment. 
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Project Justification:  

Hydro operates a fleet of light-duty mobile equipment comprised of approximately 120 snowmobiles, 70 

all-terrain vehicles, 120 trailers, ten  forklifts and ten  miscellaneous attachments (for example, lawn 

mowers, backhoes, salt spreaders, snow plows). 

 

The addition of eight pole trailers for remote communities is required for safety reasons. The use of pole 

trailers allows for safe transport of poles through communities during pole replacement and installation 

work. The remaining equipment is being replaced in accordance with Hydro’s established criteria, either 

due to its age or condition. 

 

The mobile equipment fleet is strategically distributed across Hydro’s operating areas throughout the 

Province and is utilized on a daily basis to support staff engaged in the maintenance and repair of the 

electrical system. 

 

Future Plans:  

Future replacements of light duty mobile equipment will be proposed in future capital budget 

applications. 

 

Attachments:  

See report entitled “Replace Light Duty Mobile Equipment” located in Volume II, Tab 27, for further 

project details. 
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Project Title: Upgrade Enterprise Storage Capacity  

Location:  Hydro Place 

Category:  General Properties - Information Systems 

Type:   Other 

Classification:  Normal 

 

Project Description:  

This project is to provide 72 Terabytes (TB) of disk storage to the Storage Area Network (SAN) to serve 

the Intel Enterprise Servers and replace the switches to which the SAN are attached, which are at end of 

vendor support.  Hydro’s V7000 (installed in 2011) and DS4800 (installed in 2008) storage devices 

provide management and permit growth of the disk storage for the Intel Servers. 

 

This project covers the replacement of the production DS4800 storage controller currently in service in 

Hydro. The unit is critical to the operation of Hydro information systems and will be six years old in 

2014. A total of 72 Terabytes (TB) of storage capacity will be added to the V7000 storage system to 

accept data migrated from the DS4800. 

 

This project also covers the replacement of the switches, currently in service in Hydro. These units are 

critical to the operation of Hydro systems and will be six years old in 2014. The six switches will be 

replaced by two higher density switches. 

 

The budget estimate for this project is shown in Table 1. 
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Table 1: Budget Estimate 

Project Cost:     ($ x1,000)     2014  2015 Beyond Total 

   Material Supply    385.1  0.0  0.0 385.1  

   Labour 27.2  0.0  0.0 27.2  

   Consultant 7.0  0.0  0.0 7.0  

   Contract Work     0.0  0.0  0.0 0.0  

   Other Direct Costs    0.0  0.0  0.0 0.0  

   Interest and Escalation 14.6  0.0  0.0 14.6  

   Contingency 83.9  0.0  0.0 83.9  

Sub-Total 517.8  0.0 0.0 517.8 

Cost Recoveries (191.6 )
1 0.0 0.0 (191.6) 

TOTAL 326.2  0.0  0.0  326.2  

 

Project Justification: 

The factors that are driving Hydro’s proposal to upgrade its storage environment include: 

• Address the obsolescence/maintaining vendor support; 

• Manage  the infrastructure; and 

• Support the virtualization of application servers. 

 

Obsolescence/Vendor Support – Without vendor support, the applications reliant on storage 

infrastructure is at risk.  As a result, Hydro’s ability to support and ensure continuation of the storage 

functions and services is impeded.  The storage systems provide critical functionality to the server 

systems used by Hydro employees to provide support in running the business on a daily basis. Loss of 

availability of these services would have a negative effect on employee productivity by not allowing 

access to software applications and the data housed within the storage system. 

 

Managing the storage infrastructure effectively is aided by using the appropriate tools to configure, alert 

on errors, and report on usage trends. Hydro requires software based storage management tools to 

maintain and improve the stability of the storage systems and allow for better management, planning, 

and anticipation of issues with the storage system. 

 

Increased virtualization of servers within the Hydro system reduces the number of physical servers 

which must be maintained with power, cooling, networking and rack space in Hydro data centers. With 

increased virtualization, there are higher demands on enterprise storage in terms of capacity (volume of 

                                                           
1
  The Information Systems shared services methodology for calculating appropriate chargebacks to non-regulated 

components of Nalcor is based on a ratio considering the average of the number of full time equivalents and Lower 

Churchill contractors, email users, personal computers and JD Edwards users across each line of business. 
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data no longer stored within physical servers which must be stored on the enterprise storage system) 

and the performance of the storage, a key component of delivering adequate application response time 

to the business user. The shift to virtualization requires modern, high performance, enterprise storage 

systems and storage area network. 

 

Existing System: 

There are two enterprise storage systems (IBM V7000 and DS4800) which provide shared storage 

services to Hydro servers used to run various applications for the organization. Applications that depend 

on Hydro enterprise storage include Hydro business applications, enterprise resource planning, file-

print, database and email systems in addition to other applications which comprise the operating 

environment. 

 

The DS4800 is at the end of its service life of six years and will be decommissioned in 2014. The data 

currently stored on the DS4800 will be migrated to the V7000 system which requires additional storage 

capacity to handle this migrated data. Hydro is focusing on V7000 technology to satisfy enterprise 

storage requirements of the organization over the next four years. 

 

The storage area network includes fibre channel (FC) switches and fibre optic cabling used to 

interconnect the servers with the storage systems. Hydro’s SAN switches currently operate at 4GBps 

(Gigabits per second), have been in service for over five years and are at the end of support with IBM. 

The technology has advanced from Hydro’s currently deployed equipment, running at a data speed of 

4GBps, to today’s standard 8GBps and 16GBps. The advance in speed enables the higher data 

throughput and response time demands of virtualized systems and large data exchanges for systems 

such as GIS systems (Geographical Information Systems).  

 

Replacement of the current SAN with modern equipment will be performed with equipment capable of 

16GBps speeds, but will be deployed with the lower cost yet adequate 8GBps data speed. Upgrade to 

the 16GBps standard is available with this equipment should higher capacity systems or applications 

require such speeds in the future. 
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Table 1: Major Work or Upgrades 

Year Major Work/Upgrade Comments 

2013 
Build storage capacity in the V7000 for 

current and upcoming workloads 
Completed in 2013 Capital program. 

2011 Additional DS5100 SAN Installed New Controller and capacity installed. 

 

Operating Experience: 

As this budget proposal is for routine replacement of hardware and software related to the enterprise 

storage infrastructure, the following items are not relevant to this proposal: 

• Maintenance History; 

• Outage Statistics; 

• Safety Performance; and 

• Environmental Performance. 

 

Reliability Performance 

Disk capacity growth fluctuates from year to year depending on the activities of the business. A general 

growth rate of approximately 30 percent per year is used when planning storage requirements for the 

coming year and has been a satisfactory indicator in recent years.  Operating experience has been to 

add more disks as the existing space is used. Due to the growing need for storage, it is imperative that 

Hydro have ample reserve storage.  

 

Hydro’s enterprise storage system is used on a continuous basis. The storage enclosures, disks and 

switches are active for the life of the unit once placed in service. Hydro standardizes on enterprise grade 

hardware for both corporate and energy management applications. Hydro has had very satisfactory 

performance and reliability levels from this hardware as a result. 

 

Industry Experience 

Hydro must keep its systems current in order to adequately support and protect the information 

technology infrastructure required to operate its business.  Failure to keep this infrastructure current 

will put Hydro at risk of unplanned information system outages, possible data loss, and possible data 

corruption.  The replacement, addition and upgrading of hardware components to achieve this goal 

requires investment over the lifecycle of the infrastructure. 
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Vendor Recommendations 

IBM Software Support Lifecycle Policy applies to the software which powers systems including the 

enterprise storage subsystems, SAN switches, firmware and management tools. As described in the 

policy, ‘5+3’ Support – a minimum of five full years of standard support from the date the product 

release was made generally available by IBM, with the option to get support extensions for  an 

additional three years following a product’s end of support (EOS) date for an extra charge set by IBM. 

 

Maintenance or Support Arrangements 

Support and maintenance on storage systems is generally purchased at acquisition for a five year period, 

with one year of additional support purchased for the sixth year. While extended support offerings are 

available, the maintenance programs become increasingly more expensive as the hardware become 

older and parts are in shorter supply. 

After the initial five year warranty, the system is placed on a Gold Card Maintenance program with IBM 

that is renewed yearly until the system is replaced. 

 

Historical Information 

Table 2 shows the historical costs of the enterprise storage upgrade project. 

 

Table 2: Five-Year Historical Information2 

Year 

Budget 

($000) 

Actual 

($000) 

Comments 

 

2013B 194.9  Added capacity 

2012 306.3 298.1 Added capacity and installed three new storage units for 

Energy Management and three LTO-4 tape units 

2011 226.6 225.6 Added capacity and installed new storage system unit 

2010 241.4 240.6 Five TB capacity increase and replace eight LTO-4 tape 

drives 

2009 N/A N/A No capacity increase required 

 

 

Anticipated Useful Life 

Industry standards indicate that most information systems hardware has a useful life of five years. 

Beyond this timeframe, technology advancements, hardware reliability and support cost and parts 

availability issues may become problematic. The age of the equipment being replaced is six years. 

                                                           

2
 Price varies on a year to year basis due to storage requirements. 
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Development of Alternatives: 

The alternative to an Enterprise Storage upgrade program is to replace systems as they fail. This would 

put the infrastructure at risk of unplanned outages, possible data loss, and data corruption.  This is not a 

viable alternative. 

 

Conclusion: 

This is an ongoing refresh program to maintain the Enterprise Storage systems.  

 

Project Schedule: 

The project is scheduled to start in February 2014 and be completed by the end of December 2014. 

 

Future Plans 

Future replacements and upgrades will be proposed in future budget applications. 
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Project Title: Replace Battery Banks and Chargers 

Location:  Various Sites 

Category:  General Properties - Telecontrol 

Definition:  Other 

Classification:  Normal  

 

Project Description:  

This project is part of Hydro’s ongoing program to replace stationary batteries and chargers at 

generating sites, terminal stations and telecommunications microwave sites.  These batteries are the 

source of power for telecommunications and protection and control equipment during the loss of 

station service.  The batteries are either a direct current (DC) power source and thus require a charging 

system that converts alternating current (AC) to direct current (DC) or UPS batteries that also convert 

back to AC.  See the project proposal report for details.   

  

The budget estimate for this project is shown in Table 1. 

 

Table 1: Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    137.0  137.1  0.0 274.1  

   Labour 94.8  92.2  0.0 187.0  

   Consultant 0.0  0.0  0.0 0.0  

   Contract Work     0.0  0.0  0.0 0.0  

   Other Direct Costs    17.9  18.0  0.0 35.9  

   Interest and Escalation 17.3  51.3  0.0 68.6 

   Contingency 0.0  99.4  0.0 99.4  

TOTAL 267.0  398.0  0.0           665.0 

 

Operating Experience:  

Hydro generally inspects its battery banks semi-annually but more often as needed depending on age 

and condition.  From these inspections and testing, Hydro determines which banks need to be replaced.  

The rate of battery deterioration increases with age and reaches a point where they are unable to 

provide the required power level to operate equipment in the event of an outage.  See the project 

proposal report for details. 
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Project Justification:  

When the capacity of a battery falls to 80 percent of its rated capacity it has to be replaced as 

recommended by IEEE standards 450 and 1188.  The batteries to be replaced are near the end of their 

useful lives when they have deteriorated to the 80 percent capacity level.  Batteries have to be replaced 

before total failure occurs to ensure continued reliable operation.  See the project proposal report for 

details. 

 

Future Plans:  

Replacement of battery banks and chargers will be proposed in future capital budget applications. 

 

Attachments:  

See report entitled “Replace Battery Banks and Chargers” located in Volume II, Tab 28, for further 

project details. 
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Project Title: Replace Vehicles and Aerial Devices  

Location:  Various Sites 

Category:  General Properties - Transportation 

Definition:  Other 

Classification:  Normal  

 

Project Description:  

This project proposes the replacement of 32 light-duty vehicles and seven heavy-duty vehicles in 

accordance with the established replacement criteria for vehicle age and kilometers (km) as follows:  

• Light-duty vehicles:   5-7 years or 150,000 km 

• Heavy-duty work vehicles:  

o Class 4, 5 and 6   6-8 years or 200,000 km 

o Class 7 and 8  6-8 years or 250,000 km 

 

All vehicles that meet the criteria are being replaced.  In addition, two light duty vehicles and two heavy 

duty vehicles were added to the list because they meet the replacement criteria. The budget estimate 

for this project is shown in Table 1. 

  

Table 1: Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    1,725.0  900.0  0.0 2,625.0  

   Labour 6.0  2.0  0.0 8.0  

   Consultant 0.0  0.0  0.0 0.0  

   Contract Work     0.0  0.0  0.0 0.0  

   Other Direct Costs    6.0  3.0  0.0 9.0  

   Interest and Escalation 72.1  53.9  0.0 126.0  

   Contingency 0.0  132.1  0.0 132.1  

TOTAL 1,809.1  1,091.0  0.0  2,900.1  

 

Operating Experience:  

Hydro’s transportation section maintains a close liaison with other utilities across Canada and has 

established the replacement criteria based on industry standards and Hydro's operating experience. 

Extension of the service life of a vehicle beyond the replacement criteria result in increased operating 

and maintenance costs. 
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Project Justification:  

This project provides for the normal replacement of on-road fleet vehicles based on projected age and 

kilometers at disposal. The transportation vehicles are subjected to a lease, or purchase cost/benefit 

analysis during the tender process, to determine the least cost alternative. 

 

The cost benefit analysis is best done in the year of replacement to ensure consideration of current year 

fleet incentives offered by the manufacturers. This proposal provides the funding required to purchase 

the projected replacements and will be adjusted to reflect the outcome of the lease or purchase 

cost/benefit analysis. 

 

The light duty vehicles are an average of six years old with 172,000 km and the heavy duty vehicles are 

nine years old with 225,000 km. 

 

Future Plans:  

Future replacements of vehicles and aerial devices will be proposed in future capital budget 

applications. 

 

Attachments:  

See report entitled “Replace Vehicles and Aerial Devices” located in Volume II, Tab 29 for further project 

details. 
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Future Page

PROJECT DESCRIPTION 2014 Years Total Ref

($000)

GENERATION

Upgrade Victoria Control Structure - Bay d'Espoir 495.1 495.1 D - 2

Overhaul Turbine/Generator Units  - Bay d'Espoir and Hinds Lake 485.0 485.0 D - 29

Upgrade Generator Bearings Unit 2 - Bay d'Espoir 18.9 396.0 414.9 D - 34

Upgrade Public Safety Around Dams and Waterways - Bay d'Espoir 352.8 352.8 D - 56

Replace Automatic Greasing Systems Units 5 and 6 - Bay d'Espoir 233.4 233.4 D - 68

Install Fire Protection Upgrades - Holyrood 56.6 312.5 369.1 D - 76

Install Handheld Pendant to Overhead Crane - Bay d'Espoir 49.9 170.8 220.7 D - 98

TOTAL GENERATION           1,691.7 879.3 2,571.0

TRANSMISSION AND RURAL OPERATIONS

Replace Insulators - Various Sites 187.1 287.9 475.0

Inspect Fuel Storage Tanks - Various Sites 495.0 495.0 D - 114

Upgrade Ventilation System  - Ramea 263.0 263.0 D - 135

Replace Fuel Storage Tank - Ramea 234.2 234.2 D - 152

Install Additional Washrooms - Various Sites 251.0 251.0 D - 160

TOTAL TRANSMISSION AND RURAL OPERATIONS 187.1 1,531.1 1,718.2

GENERAL PROPERTIES

Replace Personal Computers - Various Sites 489.8 489.8 D - 169

Replace Peripheral Infrastructure -  Various Sites 200.7 200.7 D - 174

Upgrade Server Technology Program - Hydro Place 286.0 286.0 D - 179

Replace Radomes - Various Sites 324.9 324.9 D - 185

Upgrade IP SCADA Network - Various Sites 254.2 238.7 492.9 D - 198

Remove Safety Hazards - Various Sites 257.8 257.8 D - 204

TOTAL GENERAL PROPERTIES          1,813.4 238.7 2,052.1
    

TOTAL PROJECTS OVER $200,000 AND UNDER $500,000 187.1 5,036.2 1,118.0 6,341.3

to 2013

Expended
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Project Title: Upgrade Victoria Control Structure 

Location:  Victoria Lake  

Category:  Generation - Hydraulic 

Type:   Other 

Classification:  Normal 

 

Project Description:  

This project is the first year of a three-year program to upgrade the Victoria Control Structure. Equipment at 

Victoria Control Structure is at or near the end of its service life or is in a deteriorated condition. After this 

upgrade is completed, Victoria Control Structure, shown in Figure 1 and located on the map in Figure 2, is 

expected to  be in a condition to operate safely and reliably for another 25 years.  

 

 
Figure 1: Victoria Control Structure and Diesel Building 

  

Victoria  

Control 

Structure 

Diesel 

Building 
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Figure 2:  Victoria Lake and Burnt Pond Reservoirs 
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This project involves refurbishment, replacement and detailed inspection of components and equipment at 

Victoria Control Structure. The scope of work for this project includes the following: 

• Replacement and upgrading of all deteriorated electrical panels (see Figure 3) and transformers; 

• Replacement of power cables between the electrical panels and the four gate actuators; 

• Refurbishment and/or replacement of gate screws, stems, wedges, guides and limits; 

• Detailed inspection of gate actuators (motors and drives)  (see Figure 4), gates and embedded parts 

by the original manufacturer ( Flowserve Limitorque) and  an engineering consultant ( RD Energy) to 

determine upgrade requirements for a future year; 

• Detailed inspection and evaluation of the concrete structure and water passages by an Engineering 

consultant; and 

• Refurbishment of the balancing valve. 

 

 
Figure 3: Victoria Control Structure - Electrical Panels and Power Cables 
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Figure 4: Victoria Control Structure – Actuators and Balancing Valve 

 

The budget estimate for this project is $495,100. Work will be completed by a combination of internal and 

external engineering and labor forces. The budget estimate for this project is shown in Table 1. 

 

Table 1: Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    20.5  0.0  0.0 20.5  

   Labour 152.9  0.0  0.0 152.9  

   Consultant 25.0  0.0  0.0 25.0  

   Contract Work     150.9  0.0  0.0 150.9  

   Other Direct Costs    43.3  0.0  0.0 43.3  

   Interest and Escalation 24.0  0.0  0.0 24.0  

   Contingency 78.5  0.0  0.0 78.5  

TOTAL 495.1  0.0  0.0  495.1  

 

Justification: 

This project is required to refurbish a 43 year old water control structure in order for Hydro to provide safe, 

reliable, controlled water release and flood management from the Victoria Lake reservoir. Controlled 

release of water from Victoria Reservoir to meet both long and short term production and storage targets is 

 Control Gate 

   Actuator 

 

Balancing 

   Valve 

Bulkhead  

    Gate   

  Actuator 
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contingent upon the successful upgrade of Victoria Control Structure. A condition assessment study 

performed by a professional engineering firm, Hatch, in 2008 (see Appendix A) identified Victoria Control 

Structure as having the second lowest overall Health Index (68 versus 66 for Burnt Dam Spillway) when 

compared to four other hydraulic structures of similar vintage within the Bay d’Espoir Development. The 

Hatch report recommended replacing the electrical panels and transformer, refurbishing gate wedges and 

thimbles, and refurbishing the balancing valve operator extension stem. Burnt Dam Spillway which had the 

lowest overall Health Index is presently in the third year of a four-year upgrade program.  When the three-

year upgrade program of Victoria Control Structure is completed, this hydraulic structure will be in a 

condition to operate safely and reliably for another 25 years.  

 

Existing System: 

Victoria Control Structure was placed in service in 1970 and is now is 43 years old. The majority of the 

equipment is original and the structure has never been subjected to a major refurbishment. It regulates the 

flow of water from the Victoria Lake Reservoir to Burnt Pond in Hydro’s Bay d’Espoir water control system. 

The structure consists of four, two meter square slide gates with single electric screw actuators. An 

additional four gates with manual actuators are mounted upstream to act as bulkhead gates. The structure 

is in a remote location, 230 km mostly by dirt road from Grand Falls and is powered by diesel generators 

which are manually started whenever the gates need to be opened or closed. Normally, once or twice per 

week one or two gates are required for the controlled release of water from Victoria Lake Reservoir with the 

additional requirement of up to four gates during a major flood situation. The weekly operation of the gates 

is undertaken by Hydro’s labor crews who are stationed at Burnt Dam Spillway on a year round basis. Access 

is normally by road from nearby Burnt Dam Spillway using a truck, snowmobile or ATV and by helicopter 

when road conditions are unsuitable for safe travel or when  maintenance crews from Bay d’Espoir are 

required for monthly PMs or breakdowns. 

 

Operating Experience: 

Over the years there have been isolated incidents where one of the gates at Victoria Control Structure could 

not be opened for normal release of water but none have resulted in serious consequences since there are 

four gates and only two are required for normal water management of Victoria Reservoir. Failure of the 

diesel generator to start was an immediate cause for some incidents whereas others were caused by 

mechanical or electrical problems associated with the gate actuators and screw assemblies. Also, due to 

erosion of the concrete and wear of the gate thimbles, all of the electrically actuated gates have some water 

leakage due to wear and erosion damage when fully closed as shown in Figure 5. This water leakage will 
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continue to deteriorate the gate and concrete, accelerating the deterioration of the asset. 

 

 
Figure 5: Victoria Control Structure – Gate Leakage 

 

Reliability Performance 

Due to its importance for water release and flood management of Victoria Lake Reservoir the reliability of 

Victoria Control Structure must be kept at a high level. When it was commissioned in 1970, it was remotely 

controlled but due to frequent failures of the remote control equipment and the need to guarantee 

operational reliability it was converted to manual operation in 1976. Operators who are stationed at nearby 

Burnt Dam Spillway on a year round basis travel to Victoria Control Structure as required (twice per week on 

average) to start the diesel generators to provide power for opening and closing the gates. In order to 

maintain 100% reliability of this structure, refurbishment of this structure is required over the next three 

years. 

 

Outage Statistics 

Outage statistics for Victoria Control Structure are not recorded. A review of the work order history over the 

last five years indicates that there have been a six occasions when a gate could not be opened due to 
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mechanical or electrical problems with the gate actuators or screw assemblies. There have also been four 

occasions when the diesel generators would not start and a gate would have to be opened using the backup 

portable gas generator and electric drill unit. 

 

Legislative or Regulatory Requirements 

There are no legislative or regulatory requirements for this project. 

 

Safety Performance 

Victoria Control Structure is the main spillway for Victoria Lake Reservoir. During a major flood all control 

gates must be available for operation to spill excess water to prevent a dam breech at Victoria Spillway 

which was converted to an overflow spillway in the late 1980s. Failure of the dam at Victoria Spillway would 

have significant consequences as it relates to the environment and population downstream. The Victoria 

River feeds Red Indian Lake which feeds the Exploits River. A dam breech would result in catastrophic 

flooding in the communities of Badger, Grand Falls and Bishop Falls. 

 

Environmental Performance 

Failure of all gates to open during major flood conditions could result in a dam breech at Victoria Spillway 

which would result in major environmental damage downstream of the structures. The Victoria River Valley 

and the Exploits River Valley would be flooded. 

 

Industry Experience 

Throughout North America as hydraulic structures age the requirement for refurbishment is undertaken by 

most utilities including the largest, Hydro Quebec. Churchill Fall Labrador Corporation whose spillways, 

intakes and control structures are approximately 40 years old are also presently  involved in a rehabilitation 

program. 

 

Maintenance or Support Arrangements 

Routine preventive and corrective maintenance is performed by Hydro personnel. 

 

Maintenance History 

The five year maintenance history for Victoria Control Structure is provided in Table 2.  

  



2014 Capital Projects $200,000 and Over but less than $500,000: Explanations 

 

Newfoundland and Labrador Hydro 2014 Capital Budget Application  D - 9 

Table 2: Five-Year Maintenance History 

Year 

Preventive 

Maintenance 

($000) 

Corrective 

Maintenance 

($000) 

Total 

Maintenance 

($000) 

2012 4.0 9.2 13.2 

2011 2.6 0.5 3.1 

2010 1.4 0.5 1.9 

2009 5.9 2.5 8.4 

2008 3.0 3.1 6.1 

 

Historical Information 

A program to upgrade all structures on the original Bay d’Espoir water control system started with Burnt 

Dam Spillway in 2011. Victoria Control Structure will be the second structure to be upgraded. Several 

modifications to various structures have been completed in the past as follows: 

• Victoria Spillway; converted to an overflow spillway in 1988; 

• Salmon River Spillway; increased height of gates  in 1988; and 

• Ebbegunbaeg; replaced screw hoists on Gate 2 with cable hoist in 2004. 

 

At Burnt Dam, many of the upgrades for 2011 and 2012 are still ongoing and will not be completed until 

2013 including replacement of the stop log hoist and enclosure, installation of a new stop log storage system 

and overhaul of the two gate drives.  Upgrade of electrical panels and safeties and detailed inspection of 

each gate and the civil structure is also scheduled in 2013.  

 

Anticipated Useful Life 

It is anticipated that the service life of Victoria Control Structure will be extended by 25 years when the 

upgrade program is completed. 

 

Development of Alternatives 

There are no viable alternatives to refurbishing Victoria Control Structure.  This structure is critical for water 

management on the Bay d’Espoir Reservoir system. Further deterioration of this structure will result in 

future reliability issues which will impact Hydro’s ability to produce least cost power.  

 

Energy Efficiency Benefits 

There are no energy efficiency benefits that can be attributed to this project. 
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Conclusion: 

Victoria Control Structure is a critical structure for regulating water in Hydro’s Bay d’Espoir reservoir system. 

It controls the flow of water from Victoria Lake Reservoir for both water management and flood control and 

must be well maintained to ensure a high level of reliability.  This project is the first year of a three-year 

program to upgrade the equipment and components of the structure at Victoria Control Structure. 

 

Project Schedule: 

The anticipated schedule for this project is provided in Table 3. 

 

Table 3: Project Schedule 

Activity Start Date End Date 

Planning Open work order; prepare detailed 

schedule; assign engineers; conduct 

meetings 

January 2014 September 2014 

Design Site visit, prepare drawings, design 

transmittal  

February 2014 April 2014 

Procurement Procure materials, consultants and 

contractors 

March 2014 July 2014 

Construction Electrical and mechanical work along 

with detailed inspections 

August 2014 September 2014 

Commissioning Electrical and mechanical upgrades September 2014 September 2014 

Closeout Lessons learned, finalize drawings, 

closeout 

October 2014 October 2014 

 

Future Plans: 

This is a three-year program and will continue until 2016. In 2015, the program will include replacement of 

the backup diesel generator and switchgear and any other electrical equipment at an estimated cost of 

$300,000. In 2016 the program will include upgrading the remaining deteriorated items, currently estimated 

at $450,000, as determined during the detailed inspections of the structure’s equipment and water passages 

in 2014.



2014 Capital Projects $200,000 and Over but less than $500,000: Explanations 

 

Newfoundland and Labrador Hydro 2014 Capital Budget Application  D - 11 

 

 

 

 

 

 

 

 

 

 

APPENDIX A 

HYDRAULIC STRUCTURE LIFE EXPECTANCY STUDY – FINAL REPORT (HATCH) 

(Excerpts and pictures applicable to Victoria Control Structure)
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Project Title: Overhaul Turbine/Generator Units 

Location:  Bay d’Espoir and Hinds Lake 

Category:  Generation - Hydraulic 

Type:   Other 

Classification:  Normal  

 

Project Description: 

This project is required to partially dismantle the Bay d'Espoir Unit 3 and Hinds Lake turbine/ generator units 

to inspect, test, clean, repair and replace equipment components. This overhaul involves cleaning and 

inspection of rotor and stator assembly, electrical testing on rotor/stator assembly, calibration and testing of 

turbine and generator protection devices, inspection of bearing and seal clearances and a thorough 

inspection of turbine, draft tube and penstock.  The intake inspection will require a diving team. The budget 

estimate for the project is shown in Table 1. 

  

Table 1: Budget Estimate 

Project Cost:     ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    26.9  0.0 0.0 26.9  

   Labour 289.2  0.0  0.0 289.2  

   Consultant 0.0  0.0  0.0 0.0  

   Contract Work     6.3  0.0  0.0 6.3  

   Other Direct Costs    61.4  0.0  0.0 61.4  

   Interest and Escalation 24.4  0.0  0.0 24.4  

   Contingency 76.8  0.0  0.0 76.8  

TOTAL 485.0  0.0  0.0  485.0  

 

Justification: 

These large turbine/generator units are required to be operating efficiently and effectively. During the 

winter months these units are collectively required to be available nearly 100 percent of the time in order to 

meet the electricity demands of the Island Interconnected System.  In order to achieve this, these units need 

to have all major components inspected, tested and/or refurbished on a six year frequency to minimize 

forced outages, forced de-ratings or unplanned maintenance outages, which result in customer 

interruptions.  This frequency is based on the recommendations outlined in Hydro’s Asset Maintenance 

Strategy (AMS) Management Program.  In addition, these inspection/ overhaul programs are re-evaluated 

regularly by Hydro’s Long Term Asset Planning team and maintenance groups to ensure they are efficient 

and effective by reviewing forced, de-rating and unplanned maintenance outages annually and determining 

their root causes, reviewing maintenance procedures and performing budget reviews accordingly based on 

required scope of work. 
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Existing System: 

Hydro has hydroelectric generating units at Bay d’Espoir, Upper Salmon, Hinds Lake, Cat Arm, Paradise River, 

Granite Canal, Snook’s Arm, Roddickton and Venam’s Bight, for a total installed capacity of 939 MW. All 

hydro electric generators, intakes, spillways, control structures and plant auxiliary equipment are inspected 

annually but major inspections/ overhauls are conducted on a six year frequency. 

 

Age of Equipment or System 

The following are the Unit in-service dates: 

• Bay d’Espoir Unit 3 – 1967, and 

• Hinds Lake Unit – 1980. 

 

Table 2: Major Work or Upgrades – Bay d’Espoir Unit 3 

Year Major Work/Upgrade 

2004 Spherical valve controls upgrade 

1999 Turbine bearing cooling coil install. 

1999 Generator bearing cooling coil install. 

1997 Exciter Replacement 

1994 Runner replacement 

1982 Auto-greasing system installed 

 

Table 3: Major Work or Upgrades – Hinds Lake 

Year Major Work/Upgrade 

2012 Replacement of static exciter 

2000 Replacement of high pressure compressor 1 

1998 Installation of mini trash racks on gates 1 and 2. 

1996 Replacement of battery bank 

1995 
Replacement of control structure Programmable 

Logic Controller 

 

Operating Experience: 

Bay d’Espoir Unit 3 and Hinds Lake turbine/generator units are two of sixteen hydraulic generating units that 

Hydro operates and maintains to meet system load requirements. These units went into service in 1967 and 

1980, respectively. 

 

All turbine/generator excluding mini-hydro units are given a major inspection every six years which is based 

on the experience and manufacturer recommendations as described in the Industry Experience section 

below. 

 



2014 Capital Projects $200,000 and Over but less than $500,000: Explanations 

 

Newfoundland and Labrador Hydro 2014 Capital Budget Application  D - 31 

Reliability Performance 

Tables 4 and 5: Outage Statistics 

Bay d’Espoir Unit 3  

 

Hinds Lake 

Year Forced 

Outages 

Maintenance 

Outages 

Planned 

Outages 

Year Forced 

Outages 

Maintenance 

Outages 

Planned 

Outages 

2012 2 2 1  2012 3 0 1 

2011 0 0 1  2011 7 2 1 

2010 2 0 1  2010 2 2 1 

2009 0 3 1  2009 3 2 1 

2008 0 0 1  2008 1 2 1 

 

Safety Performance 

The activities that take place during inspections are well documented and defined. Any tasks that have been 

identified as critical with respect to safety have safety work methods available to follow to ensure all safety 

hazards are controlled or eliminated.  

 

Environmental Performance 

There are no environmental issues with the overhaul of these units. 

 

Industry Experience 

Work performed during major inspections and overhauls is based on operational experience and 

manufacturer recommendations. 

 

Vendor Recommendations 

Vendor maintenance recommendations were considered and applied where applicable when the major 

inspection programs were developed. 

 

Maintenance or Support Arrangements 

Maintenance of hydroelectric generators is conducted by Hydro employees. Contractors and consultants are 

typically utilized only to perform large, exceptional pieces of work where the skill sets are lacking internally.    

                                       

Maintenance History 

The five-year maintenance history for Bay d’Espoir Unit 3 is shown in Table 6.  
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Table 6: Five-Year Maintenance History – Bay d’Espoir Unit 3 

Year 

Preventive 

Maintenance 

($000) 

Corrective 

Maintenance 

($000) 

Total 

Maintenance 

($000) 

2012 49.4 35.2   84.6 

2011 30.5 15.3   45.8 

2010 40.0 70.3 110.3 

2009 67.5 36.2 103.7 

2008 22.6 17.3   39.9 

 

The five-year maintenance history for Hinds Lake is shown in Table 7.  

 

Table 7: Five-Year Maintenance History – Hinds Lake 

Year 

Preventive 

Maintenance 

($000) 

Corrective 

Maintenance 

($000) 

Total 

Maintenance 

($000) 

2012 23.4   39.0   62.4 

2011 31.4 218.5 249.9 

2010 36.8 115.6 152.4 

2009 94.7   22.7 117.4 

2008 19.1   16.7   35.8 

 

There are relatively high corrective maintenance costs associated with the years 2010 and 2011. In 2010, 

turbine runner repairs were required and exciter problems were experienced which resulted in the high 

maintenance costs. In 2011, the rotor experienced high ground faults due to conductive dust from the 

brushes and slip ring requiring cleaning and machining of the slip rings. Also the exciter failed in 2011 

requiring repairs. It was replaced in 2012.      

 

Historical Information 

Hydraulic turbine/generator overhauls are typically performed on a six year frequency. Typically two 

hydraulic turbine/generator units are overhauled every year.  In 2012, unit overhauls were completed in 

Granite Canal and in Upper Salmon.    The budget for this project was $456,600 and the actual cost was 

$384,100.   

  

Anticipated Useful Life 

The overhaul of the turbine/generator units is completed every six years. Therefore, the useful life of this 

overhaul is six years. 
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Development of Alternatives: 

There are no viable alternatives to overhauling the units. 

 

Conclusion: 

Hydroelectric generators are required to operate in an efficient manner and are required to be reliable in 

order to meet system load requirements on a daily basis. Major inspections and overhauls are essential and 

critical to the reliability of the Island Interconnected System. 

 

Project Schedule: 

Major inspections and overhauls are performed by Hydro employees. The schedule varies between three 

and four weeks. At times, planned outages have to be extended up to an additional week to deal with 

corrective maintenance items. The anticipated project schedule is shown in Table 8. 

 

Table 8: Project Schedule 

Activity Start Date End Date 

Planning Inclusion into the Annual Master Work 

Plan 

November 2013 December 2013 

Design Detailed plan for the overhaul outage January 2014 May 2014 

Procurement Specify material requirements March 2014 September 2014 

Construction Perform the major inspection/ 

overhaul 

May 2014 November 2014 

Commissioning Return the unit to service July 2014 November 2014 

Closeout Closeout the project November 2014 December 2014 
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Project Title: Upgrade Generator Bearings Unit 2 

Location:  Bay d'Espoir  

Category:  Generation - Hydraulic 

Type:   Other 

Classification:  Normal 

 

Project Description:  

Hydro is seeking approval for this two year project starting in 2014. It is the second unit of a multi-year 

program to perform guide bearing and maintenance access hatch upgrades to generating Units 1 to 6 at Bay 

d’Espoir. The program, which began in 2013, with approval in Board Order No. P.U. 4 (2013) to perform the 

upgrades to Unit 4, will continue until 2020 when all six units are upgraded.   Modifications to the guide 

bearings and maintenance access hatches will eliminate oil loss from the generator bearing housing caused 

by emissions of vaporized oil and leaks from seals, gaskets and fittings. Work by the original equipment 

manufacturer will include technical support, machining of all guide bearing segments, fabrication and supply 

of new maintenance access hatches and supply of all other materials necessary to complete these 

modifications. It will also include all work by Hydro’s internal forces for engineering and installation of the 

modified guide bearing segments and new maintenance access hatches. As future work plans are developed 

along with future outage schedules, the sequencing of units to be upgraded in specific years could change, 

but the scope of the overall program will not. The budget estimate for the project is shown in Table 1. 

 

Table 1: Budget Estimate 

Project Cost:     ($ x1,000)     2014 2015 2015 Total 

   Material Supply    0.0  10.0  0.0 10.0  

   Labour 16.0  179.2  0.0 195.2  

   Consultant 0.0  0.0  0.0 0.0  

   Contract Work     0.0  102.5  0.0 102.5  

   Other Direct Costs    2.0  12.2  0.0 14.2  

   Interest and Escalation 0.9  27.7  0.0 28.6  

   Contingency 0.0  64.4  0.0 64.4  

TOTAL 18.9  396.0  0.0  414.9  

 

Justification: 

Generating Units 1 to 6 at Bay d’Espoir were commissioned from 1967 to 1970 and due to the bearing 

design have always had oil emission problems (see Table 3 for summary of last five years and Appendix A for 

2012) arising from vaporized lubricating oil escaping from the guide bearing seals (see Figure 1) and 

between the maintenance access hatches (see Figure 2). Shortly after commissioning modifications to the 
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bearing housings were undertaken to help contain and collect oil emissions resulting from the vaporization 

of oil. These modifications were only partially successful and did not eliminate the problem.  Since 

commissioning, maintenance activities have resulted in wear and tear of the clamps used to secure the 

maintenance access hatches. Leaks through the hatch seals are a recurring problem and cannot be corrected 

without modifying the original design of the hatches. These oil emissions and leaks contaminate the entire 

unit and of particular concern is the generator’s rotor and stator. Contamination has an accelerated 

deterioration effect on these major electrical components and has the potential of contributing to a major 

fault. It also creates safety, fire, and environmental hazards which results in the need for frequent unit 

cleaning.  An inspection of Unit 2 in May 2012, by Voith Hydro found the unit heavily contaminated with a 

mixture of oil and carbon dust. Voith Hydro, who rewound the stator in June/July 2010, stated in their 

inspection report (see Appendix A) that the bottom of the unit  looks like it has been in service for ten years 

rather than just two years. This buildup of oil and carbon dust also clogs the ventilation ducts of the stator 

core over time, increasing the temperature rise in the stator. 

 

A major stator failure with significant damage to the windings could put a unit out of service for one to two 

months or even longer if sufficient spare windings are not available. 

 

 

 

 

 

 

 

 

Guide Bearing Located  

Inside Housing 

 

 

Figure 1:  Generating Bearing Housing 
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Figue 2:  Bearing Access Hatches  

 

Existing System 

Generating Units 1 to 6 at Bay d’Espoir were supplied by Canadian General Electric (CGE) and commissioned 

from 1967 to 1970. When they are in operation the generator thrust and guide bearings are oil lubricated 

continuously inside the bearing housing (see Figure 1). Units 1 and 3, which also supply power for the all 

equipment in the power house are normally in continuous service whereas the other four units are normally 

cycled on a daily basis for system loading. The generator bearings are now all approximately 45 years old 

and all six units have oil leakage problems (see Table 3 and Section C in Appendix A ).  In the past, attempts 

to repair leaks have been made, normally during annual and major inspections or overhauls but new leaks 

develop. Modifications to the bearings to control oil emissions from vaporization were completed shortly 

after the generating units were originally commissioned but reduced the emissions but were not totally 

effective. Due to difficulty in finding a suitable design to solve this problem, there have been no major 

modifications since to resolve the emission problem. Table 2 summarizes the upgrades made to the 

generator bearings in the early 1970s. 

 

Table 2: Major Guide Bearing Upgrades 

Year Major Work/Upgrade Comments 

1971-1975 Modifications made to Units 1-6 

generator bearings and bearing 

housings to control oil emissions. 

The modifications were only 50% successful.  
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Operating Experience: 

Generating Units 1 to 6 at Bay d’Espoir have generator guide bearings that leak oil and contaminate each 

unit which creates a reliability concern, an open fuel supply in the event of a fire, safety and environmental 

hazards. Periodic cleaning of components, walls and walking surfaces frequently take place, most notably 

during the annual unit maintenance shut-down period. Cleaning of the rotor and stator is normally done 

during major generator overhauls which take place approximately every six years. Alarms due to low/high 

bearing oil levels are also occasionally experienced (over 20 in 2012) and require maintenance outages to 

correct the issue. When significant leaks of one litre/day occur the units are normally removed from service 

when loading permits. Repairs are normally completed during unplanned or planned maintenance outages. 

Many of the significant leaks occur around the joints between the bearing housing and the maintenance 

hatch door seals. The oil vapors are usually emitted through the clearances between the top of the 

generator bearing housing and the generator shaft. 

 

Reliability Performance 

Contamination of a unit with oil can affect the reliability of a generating unit, however to this point in time, 

oil leaks have not resulted in a stator failure. The probability of an outage caused by oil contamination of a 

unit, and in particular an electrical fault due to deterioration of the windings, increases with time which can 

have an adverse effect on reliability.  Partially due to the deterioration of the windings from oil 

contamination, a program involving the rewinding of the generator stators for Units 1-4 which have or had 

asphalt windings has been ongoing in recent years. Unit 2 was completed in 2010, Unit 1 in 2012, Unit 4 is 

scheduled for 2013 and Unit 3 is planned for 2014. In addition, oil leaks can have an effect on the availability 

of a generating unit as cleaning and repairs due to oil leaks often have to be completed during a 

maintenance outage. Contamination of the unit also increases the operating temperature of the stator 

windings by clogging the ventilation ducts which also can prematurely age the windings.  

 

Outage Statistics 

During the last five years Unit 3 has had three recorded forced outages and Unit 1 has had one recorded 

outage to repair major oil leaks.  Oil is normally replenished for the units when they are off line.  As the 

generating units are not deemed to be unavailable during this time, a forced outage is not recorded by the 

system operations group. A summary for addition of oil to the generator bearings on Units 1-4 at Bay 

d’Espoir for the last six years is shown in Table 3. 
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Table 3: Addition of Oil to Generator Bearings Due to Leakage (litres) 

Year Unit 1 Unit 2 Unit 3 Unit 4 

2012 279 97 114 28 

2011 22 81 32 26 

2010 20 18 110 8 

2009 10 7 140 35 

2008 20 26 110 12 

2007 27 12 47.5 16 

 

Legislative or Regulatory Requirements 

Any oil leakage from the unit has some potential of entering a natural body of water which is prohibited by 

Environmental Regulations. 

 

Safety Performance 

Due to the air flow inside the generator and turbine pits oil emissions and leaks from the generator bearing 

are discharged onto walking surfaces creating potential slipping hazards. To combat this, the grating in the 

turbine pits has been replaced with serrated grating and utility personnel frequently clean these areas. 

However slipping hazards, caused by oil residue, cannot be totally eliminated until the oil leaks are 

eliminated. In the last five years there have been four recorded observations of slipping hazards due to oil. 

Fortunately, there have been no incidents where personnel have been injured. 

 

Environmental Performance 

At the Bay d’Espoir powerhouses the drainage systems for the generating units do not have an oil 

interceptor tank and all fluids that enter the collection sumps are pumped directly into the tailrace.  Some of 

the oil leaking from the generator bearings eventually make its way into the drainage sump and from there 

has the potential of being pumped into an outside water body if not closely monitored and removed from 

the sumps on a timely basis. Environmental regulations prohibit the discharge of oil into natural water 

bodies. Prior to 2000 with the implementation of ISO 14001 and stricter environmental controls there were 

some isolated incidents where small amounts of oil were discovered in the tailrace. These incidents 

happened during major work when the sump levels were lowered well below the normal operating levels.  

 

Any oil loss from a generating unit due to leakage has an effect on the environment. The oil must eventually 

be cleaned up with the cleanup materials normally ending up in land fill sites.  This project will minimize the 

amount of such material needing to be disposed. For example for Hydro Generation in 2012 approximately 

one roll (150’ long x 30”wide) of oil absorbent material was consumed each week. 
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Industry Experience 

Other utilities with CGE units have had similar issues with oil contamination due to emissions from the 

generator bearings. The units at BC Hydro’s Mica generating station had modifications made to their 

generator bearings to control oil emissions in 2006. The proposed modifications were also implemented by 

Andritz Hydro, a generator maintenance company, to resolve oil emission problems at generation stations 

owned by Ontario Power Generation and Hydro-Quebec. 

  

Vendor Recommendations 

Andritz Hydro, which now owns the former CGE, completed engineering work for Hydro in 2011 to provide 

advice on how to remedy the generating unit oil leaks and emissions. They recommended the modifications 

(see Appendix A) which are proposed to be completed in this project. 

 

Maintenance or Support Arrangements 

Normal generating unit maintenance work is completed by Hydro personnel and this will continue after the 

bearing modifications have been completed.  

 

Maintenance History 

During annual maintenance inspections and major overhauls, attempts have been made to repair the leaks 

by replacing and trying different types of hatch cover seals but oil contamination due to new leaks continues 

to be a problem. The bearings have always had emissions problems due to their original design and leaks 

have developed due to wear and tear of the clamping system used to secure the hatch covers.  The five-year 

maintenance history for Units 1-4 to clean up and repair oil leaks and replace seals is shown in Table 4. 

 

Table 4: Five-Year Maintenance History 

Year 

Preventive 

Maintenance 

($000) 

Corrective 

Maintenance 

($000) 

Total 

Maintenance 

($000) 

 2012 0.0                 17.0 17.0 

 2011 0.0                   6.4 6.4  

 2010 0.0                 11.6 11.6 

 2009 0.0                   8.5 8.5 

 2008 0.0                   1.7 1.7 

 

Historical Information 

There have been no major modifications to control oil leaks and emissions from the generator bearings in 

the last five years.  Different types of seals have been tried but have been unsuccessful. In 2013 work will 



2014 Capital Projects $200,000 and Over but less than $500,000: Explanations 

 

Newfoundland and Labrador Hydro 2014 Capital Budget Application  D - 40 

begin related to Unit 4 which will be the first unit to undergo major modifications to the bearings since the 

1970s. 

 

Anticipated Useful Life  

The generator bearing has an estimated service life of 50 years. 

 

Forecast Customer Growth 

This project is not required to accommodate customer growth. 

 

Development of Alternatives 

There are no alternatives. 

 

Energy Efficiency Benefits 

There are no energy efficiency benefits to be realized from this project. 

 

Conclusion: 

This project is necessary to eliminate oil emissions and leaks from the generators on Units 1 to 6 at Bay 

d’Espoir. Elimination of the emissions and leaks will help reduce the potential for electrical faults from the 

deterioration of the stator windings and reduce potential fire, safety and environmental hazards. Elimination 

of oil emissions and leaks will also help reduce the time and manpower requirements to clean a unit. Hydro 

is seeking approval for the second year of this program to modify Unit 2 generator bearing and access 

hatches. 

 

Project Schedule: 

The anticipated project schedule is shown in Table 5. 
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Table 5: Project Schedule 

Activity Start Date End Date 

Planning Open project; review and develop 

schedule 

September 2014 May 2015 

Design Review and update any design of 

Hatches and modifications to guide 

bearings; 

October 2014 November 2014 

Procurement Prepare tenders, machining of guide 

bearings and fabrication of Hatches 

November 2014 April 2015 

Construction Installation of modified guide bearings 

and new maintenance hatches 

May 2015 June 2015 

Commissioning Testing of modifications June 2015 June 2015 

Closeout Close out of project; documentation 

and lessons learned 

July 2015 August 2015 
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APPENDIX A 

A. Voith Hydro Inspection Report – Bay d’Espoir Unit 2 Stator Winding 

B.  Pictures of Contamination of Unit 2 Stator Windings - April 2013 

C.  Operator’s Record of Oil added to Unit Bearings - 2012 

D.  Andritz Hydro – Proposed Bearing Modifications 
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Contamination of Unit 2 Stator Windings – April 2013 
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Section B 
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Section C 
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Project Title: Upgrade Public Safety Around Dams and Waterways 

Location:  Bay d'Espoir 

Category:  Generation - Hydraulic 

Type:   Pooled 

Classification:  Normal 

 

Project Description:  

This project is a continuation of a program that started in 2011 that enables Hydro to comply with the 

Canadian Dam Association Guidelines pertaining to public safety around dams and associated waterways. 

The guidelines apply to appropriate signage, alarms, warnings, buoys, waterway booms and public 

awareness as a result of public interaction around dams and waterways. The Canadian Dam Association 

recognized a need for guidelines pertaining to public safety around dams so that dam owners could meet 

their responsibilities to protect the public as a result of increased public interaction around dams. This 

increased presence by the public has led to incidents at dams, the most notable occurring at an Ontario 

Power Generation Facility in 2002 in which two people drowned and seven more were injured during 

release of water from one of their reservoirs.   

 

The work plan is dictated by a phased approach to risk treatment. The plan is as follows: 

2012  Conduct Public Safety Risk Assessment of structures on the Meelpaeg Reservoir in Bay 

d’Espoir. 

2013  Purchase and install higher cost control improvements on the Long Pond Reservoir 

structures that were identified in the 2011 risk assessment. 

2013  Purchase and install lower cost control improvements on the Meelpaeg Reservoir structures 

that were identified in the 2012 risk assessment. 

2013  Conduct Public Safety Risk Assessment of structures at the Granite Canal Development and 

other upstream structures on the Bay d’Espoir Development. 

2014  Purchase and install higher cost control improvements on the Meelpaeg Reservoir 

structures that were identified in the 2012 risk assessment. 

2014  Purchase and install lower cost control improvements at the Granite Canal Development 

and other upstream structures on the Bay d’Espoir Development that will be identified in 

the 2013 risk assessment. 

2014 Conduct Public Safety Risk Assessment at Paradise River Generating Station 

 



2014 Capital Projects $200,000 and Over but less than $500,000: Explanations 

 

Newfoundland and Labrador Hydro 2014 Capital Budget Application  D - 57 

Typical control improvements are as follows: 

• Public education; 

• Operational control measures; 

• Effective signage; 

• Spillway emergency signals; 

• Fencing; 

• Buoys; and 

• Safety Booms 

 

Of those mentioned above, lower cost control improvements include effective signage and fencing, whereas 

control improvements such as buoys and safety booms would fall under the category of higher cost control 

improvements. 

 

The Meelpaeg Public Safety Audit was completed by Hydro personnel in December 2012. The audit report 

included a number of recommendations that are attached as Appendix A. 

 

The budget estimate for the project is shown in Table 1. 

 

Table 1: Budget Estimate 

Project Cost:     ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    60.0  0.0  0.0 60.0 

   Labour 58.5  0.0 0.0 58.5 

   Consultant 70.0  0.0  0.0 70.0  

   Contract Work     78.0  0.0 0.0 78.0 

   Other Direct Costs    9.0  0.0 0.0 9.0  

   Interest and Escalation 22.2  0.0 0.0 22.2  

   Contingency 55.1  0.0 0.0 55.1  

TOTAL 352.8  0.0  0.0  352.8  

 

Introduction: 

The Canadian Dam Association (CDA) is recognized as the leading authority in Canada when it comes to dam 

safety issues. They published the Canadian Dam Safety Guidelines in 2007 dealing with the safe operation, 

surveillance and maintenance of dams. Utilities across Canada have adopted these CDA guidelines, in the 

absence of Provincial Regulations, to manage their Dam Safety Programs. These guidelines address the 

various hazards which can lead to failure of a dam and present methods for management of those risks. 

 



2014 Capital Projects $200,000 and Over but less than $500,000: Explanations 

 

Newfoundland and Labrador Hydro 2014 Capital Budget Application  D - 58 

A CDA guideline entitled “Guidelines for Public Safety Around Dams”1 was released in 2011. The document 

provides guidance for dam owners to meet their responsibilities to protect the public. Guidance in this 

matter is needed for the following reasons: 

• Increased public interaction; 

• Perceived right of the public to access sites; 

• Increased public interest in extreme sports; 

• Improved access by use of recreational vehicles; 

• Public unawareness of the hazards; 

• Remote operation of dams and Hydro stations; and 

• Occurrence of fatalities and serious injuries. 

 

These guidelines address the risk of accidents or incidents in which a member of the public encounters a 

hazard created by the presence or operation of a dam.   

 

Because the nature of this project is to facilitate Hydro making improvements to enable it to meet the CDA 

guidelines to enhance the public awareness of safety around dams and waterways, there is no relevant 

information for the following: 

• Age of Equipment or System;  

• Major Work and/or Upgrades;  

• Anticipated Useful Life;  

• Maintenance History;  

• Outage Statistics;  

• Maintenance or Support Arrangements;  

• Vendor Recommendations;  

• Availability of Replacement Parts;  

• Environmental Performance;  

• Operating Regime;  

• Net Present Value;  

• Levelized Cost of Energy;  

• Cost Benefit Analysis;   

• Forecast Customer Growth;  

                                                           
1
 Refer to a similar 2012 submission on Upgrading Public Safety Around Dams and Waterways. 
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• Energy Efficiency Benefits;  

• Losses during Construction; and  

• Alternatives. 

 

Justification: 

Dam owners are responsible for assessing and managing the risks to the public caused by the presence and 

operation of a dam. The first principle of the CDA guidelines identifies this responsibility. It states ”The dam 

owner is responsible for managing the public safety risks caused by a dam, as far upstream and downstream 

as the owner has property rights. Beyond this property, the dam owner may have additional responsibility to 

assess locations where the hazards are known by the owner to result directly from the dam or its operations 

and to inform the public and other affected property owners of these hazards”.   

 

Accidental deaths have occurred around dams and associated structures in North America. The cause of 

these deaths is often an unawareness of the hazards in the area. Hydro does not have any documented 

cases of near misses or incidents on its systems.  However, Hydro has a obligation to offer protection to the 

general public from potential hazards around dams and waterways. Therefore, Hydro needs to proceed with 

a managed system to make people more aware of the hazards around dams but to also protect them from 

those hazards when they interact with dams and waterways. 

 

Operating Experience: 

Hydro currently operates approximately 90 dams, dykes and hydraulic structures on the island of 

Newfoundland. During the 2012 Public Safety Audit of the Meelpaeg Reservoir, gaps were identified at the 

seven dams, and two flow control structures, in the form of inadequate control measures warning the public 

of potential safety hazards. The accepted standard for proper control measures has evolved in light of 

incidents experienced over the past ten years at other utilities. As such, the original design of the Bay 

d’Espoir system did not address these measures. 

 

This Public Safety Audit was a continuation of the program started by Hydro in 2011 to look more closely at 

existing control measures that were in place. The Meelpaeg Reservoir is the largest reservoir on the Bay 

d’Espoir Development and even though it is considered remote, is accessed by fishermen and hunters and 

other occasional users. The risk assessment completed in 2012 identified the lack of appropriate signage, 

alarms and/or warning systems that alert the public to potential safety hazards and further identified the 

need for control measures at dams and structures on the Meelpaeg Reservoir.  
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The 2012 assessment noted that there was a complete lack of signage at the two flow control structures on 

the Meelpaeg reservoir.  

 

Industry Experience 

As noted earlier, in 2002, downstream of an Ontario Power Generation facility, seven people sustained 

injuries and two people drowned during release of water from a reservoir. As a result of this, Ontario Power 

Generation started a comprehensive program addressing the safety of the public around their hydroelectric 

facilities. Additional research by Ontario Power Generation has identified more than 300 incidents 

associated with fatalities, injuries or rescues at dams throughout North America since 2003. As a result of 

these fatalities, larger utilities have taken an active role in assessing hazards at their hydroelectric facilities 

and installing control measures to either mitigate or eliminate identified hazards.  

 

Safety Performance 

This project is being done to protect the public from hazards associated with the normal operation of 

hydroelectric facilities including dams and waterways. There are inherent hazards around these facilities 

such as fast moving water, remotely operated gates and extreme changes in water levels of which the public 

may be unaware. This project will help educate and thus protect the public from those hazards. 

 

Legislative and Regulatory Requirements 

Although there are no specific legislative or regulatory requirements, Hydro follows the industry accepted 

CDA guidelines. 

 

Status Quo 

The only control measures that Hydro has in place to alert the public of hazards are some signs that are 

inconsistent in the messaging and sizing as well as others that are faded or have words that are worn off. 

Not all sites have signage and where there are signs they lack sufficient visibility due to their size and do not 

conform to the CDA guidelines. In addition, some water control structures and spillways have audible 

alarms. There are no larger control measures such as buoys and booms in place. Fencing upgrades and 

additions are also required.  

 

Historical Information 

Similar project costs that have been incurred to date are included in Table 2 below. 
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Table 2: Historical Information 

Year 

Capital Budget 

($000) 

Actual 

Expenditures 

($000) 

2013B 298.1 - 

2012 48.3 50.1 

2011 49.4 48.4 

 

Conclusion: 

Hydro has been following the CDA “Dam Safety Guidelines” pertaining to dam safety for more than ten 

years as part of an overall dam safety program and have also made a decision to follow the new CDA 

guideline entitled, “Guidelines for Public Safety Around Dams”, dealing with public safety around dams, 

which was released in 2011. 

 

Incidents involving the public have occurred at hydroelectric facilities in North America. This is a concern for 

utilities and as a result, utilities have accepted the responsibility to protect the public by making them aware 

of hazards around dams, waterways and hydroelectric facilities. Hydro recognizes this trend in the industry 

and is putting a program in place that addresses those responsibilities. 

 

By following the CDA guidelines, Hydro is taking a proactive approach to ensure that the public is aware of 

hazards around hydroelectric facilities and to install protection from those hazards. Hydro plans to 

undertake risk assessments of hazards around hydroelectric facilities, rank the hazards in order of 

significance, evaluate the need for control measures, such as signage, fencing, alarms, buoys and/or safety 

booms and install control measures. This project is a continuation of that effort started in 2011. The risk 

assessment done at Meelpaeg Reservoir was a continuation of a program that started in 2011 and will be 

continuing for the next several years and the 2014 program primarily involves the implementation of 

significant control measures at the Meelpaeg Reservoir in addition to continuing with risk assessments at 

other Hydro dams and waterways. 

 

Project Schedule: 

The anticipated project schedule is shown in Table 3. 
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Table 3: Project Schedule 

Activity Start Date End Date 

Planning Open project file March 2014 March 2014 

Design Conduct risk assessment April 2014 May 2014 

Procurement Purchase materials for control measures May 2014 June 2014 

Construction Install control measures June 2014 September 2014 

Closeout Finalize payments and prepare closeout 

documentation 

October 2014 November 2014 

 

Future Plans: 

Hydro plans to continue risk assessments on an annual basis to identify risks to public safety and install 

necessary control improvements. The most significant control improvements are the installation of safety 

booms. Normally, after a site is identified with the need for safety booms, it takes two years to complete the 

purchase and installation of these booms. The plan is to complete this process of conducting risk 

assessments, installing lower cost control improvements such as signs and fencing and higher cost control 

improvements such as buoys and safety booms, as required, for each reservoir on Hydro’s system. 
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APPENDIX A 

RISK ASSESSMENT - RECOMMENDATIONS 
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Table 4.1: Recommendations for Public Safety Risk Treatments 

  

                                                           
2
 MD-FCS: Meelpaeg Dam – Fisheries Compensation Structure 

Location Area Activity 

Current 

Risk Rating 

Level 

Recommended Risk Treatments 
Anticipated 

Risk Rating 

 

 

MD-FCS2 

 

 

Headpond 

 

 

Fishing from 

Boat 

 

 

Medium 

(5) 

It is recommended that an appropriately sized public safety boom be placed upstream 

of the structure. This will delineate the extent of the dangerous water zone. 

 

Appropriately messaged and sized red Danger signage should be installed at both 

ends of the boom near each shoreline anchor point, facing upstream. 

 

 

Low (2) 

 

 

MD-FCS 

 

 

Headpond 

 

 

Boating 

(under 

power) 

 

 

Medium 

(5) 

It is recommended that an appropriately sized public safety boom be placed upstream 

of the structure. This will delineate the extent of the dangerous water zone. 

 

Appropriately messaged and sized red Danger signage should be installed at both 

ends of the boom near each shoreline anchor point, facing upstream. 

 

 

Low (2) 

 

 

 

MD-FCS 

 

 

 

Headpond 

 

 

 

Fishing from 

Shore 

 

 

 

High (20) 

It is recommended that a new chain link fence be installed along each bank of the 

water way, tying into the upstream boom. The fence should continue along the 

downstream edge of the concrete gated structure and at this location should have a 

locked gate for access. 

 

Appropriately messaged and sized red Danger signage should be attached to the new 

fence and gate. The signage would include both Danger and No Trespassing 

messaging. 

 

 

 

Medium 

(8) 

 

 

 

MD-FCS 

 

 

 

Structure 

 

 

 

Walking 

 

 

 

High (15) 

It is recommended that a new chain link fence be installed along each bank of the 

waterway, tying into the upstream boom. The fence should continue along the 

downstream edge of the concrete gated structure and at this location should have a 

locked gate for access. 

 

Appropriately messaged and sized red Danger signage should be attached to the new 

fence and gate. The signage would include both Danger and No Trespassing 

messaging. 

 

 

 

Medium 

(5) 
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3
 MD-2: Meelpaeg Dam 2 

4
 MD-1S: Meelpaeg Dam – Ebbegunbaeg Structure 

Location Area Activity 

Current 

Risk Rating 

Level 

Recommended Risk Treatments 
Anticipated 

Risk Rating 

 

 

MD-FCS 

 

 

Structure 

 

 

ATV/Dirt 

Biking 

 

 

High (10) 

It is recommended that appropriately messaged and sized yellow Information signs be 

placed on either side of the embankment along the roadway leading to the 

embankment structure notifying the public that this is a dam and that it is not 

maintained as a road. It could typically read, "Warning - Persons Crossing this Dam Do 

So At There Own Risk. Slow Down And Drive Safely". 

 

 

High (10) 

 

 

MD-FCS 

 

 

Structure 

 

 

Driving 

 

 

High (10) 

It is recommended that appropriately messaged and sized yellow Information signs be 

placed on either side of the embankment along the roadway leading to the 

embankment structure notifying the public that this is a dam and that it is not 

maintained as a road. It could typically read, "Warning - Persons Crossing this Dam Do 

So At There Own Risk. Slow Down And Drive Safely". 

 

 

High (10) 

 

MD-FCS 

 

Outlet 

 

Fishing from 

Shore 

 

Low (4) 

 

This is a low risk item and no control measures are required. 

 

Low (4) 

 

MD-23 

 

Structure 

 

ATV/Dirt 

Biking 

 

High (20) 

It is recommended that yellow post mounted Warning signs be installed on both 

approaches to the dam crest. The signs should typically read, “Warning – Persons 

Crossing The Dam Do So At Their Own Risk – Slow Down and Drive Safely”. 

 

High (20) 

 

MD-2 

 

Structure 

 

Driving 

 

High (20) 

It is recommended that yellow post mounted Warning signs be installed on both 

approaches to the dam crest. The signs should typically read, “Warning – Persons 

Crossing The Dam Do So At Their Own Risk – Slow Down and Drive Safely”. 

 

High (20) 

 

MD-2 

 

Structure 

 

Snowmobili

ng 

 

Medium 

(5) 

It is recommended that yellow post mounted Warning signs be installed on both 

approaches to the dam crest. The signs should typically read, “Warning – Persons 

Crossing The Dam Do So At Their Own Risk – Slow Down and Drive Safely”. 

 

Medium 

(5) 

 

MD-1S4 

 

Headpond 

 

Boating 

(under 

power) 

 

High (10) 

It is recommended that a public safety boom be installed upstream of the control 

structure. Also, appropriately sized and messaged red Danger signs should be 

installed on each side of the boom, facing upstream. The messaging should typically 

read, “Danger – Keep Out – Access Beyond This Point May Result In Drowning”. 

 

Low (5) 
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Location Area Activity 

Current 

Risk Rating 

Level 

Recommended Risk Treatments 
Anticipated 

Risk Rating 

 

MD-1S 

 

Headpond 

 

Fishing from 

Shore 

 

High (10) 

It is recommended that a new chainlink fence be installed on either side of the 

control structure, extending from the control structure upstream to tie into the 

upstream boom. Additionally, a number of red Danger signs should be installed on 

the fence with appropriate wording such as, “Danger – Keep Out – Access Beyond 

This Point May Result In Drowning”. 

 

Low (5) 

 

MD-1S 

 

Structure 

 

Fishing 

 

High (25) 

It is recommended that access to this site be restricted by installing a new chainlink 

fence with a locked gate, on the north side of the control structure deck. The fencing 

should tie into and extend down the top of the wingwall. 

 

Additionally, appropriately messaged signage should be installed on the fence/gate in 

the form of yellow “No Trespassing” signs. Signage should also be installed at Noel 

Paul’s Brook in the form of information signs, stating that fishing at the Ebbe Control 

Structure is prohibited and access is restricted. 

 

In addition, it is recommended that appropriately messaged signs be installed at the 

control structure stating that there is an audible alarm that sounds when the gates 

are operated and explaining what the alarms mean. 

 

Low (5) 

 

 

MD-1S 

 

 

Structure 

 

 

ATV/Dirt 

Biking 

 

 

High (25) 

It is recommended that access to this structure be restricted by installing a new 

chainlink fence with a locked gate, on the north side of the control structure deck. 

The fencing should tie into and extend down the top of the wingwall. 

 

Additionally, appropriately messaged signage should be installed on the fence/gate in 

the form of yellow “No Trespassing” signs. 

 

 

Low (5) 
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Location Area Activity 

Current 

Risk Rating 

Level 

Recommended Risk Treatments 
Anticipated 

Risk Rating 

 

 

 

 

MD-1S 

 

 

 

 

Outlet 

 

 

 

 

Fishing from 

Shore 

 

 

 

 

High (25) 

 

It is recommended that new chainlink fencing be installed to restrict access to this 

dangerous area. The fence should enclose the “cove” area that is located off the 

north side of the canal and extend down the north side of the canal for a distance of 

200 m. 

 

Additionally, appropriately sized and messaged signage should be installed at 

numerous locations on the fence. The wording should reflect the hazards in the area 

and should be a red Danger sign stating “Danger – Keep Out – Access Beyond This 

Point May Result In Drowning”. Signage should also be installed at Noel Paul’s Brook 

in the form of information signs, stating that fishing at the Ebbe Control Structure is 

prohibited and access is restricted. 

 

 

 

 

 

Low (5) 

 

 

MD-1S 

 

 

Dstream 

 

 

Fishing from 

Shore 

 

 

High (15) 

It is recommended that a number of Warning signs be installed along the north bank 

of the canal, downstream of the dangerous area. They should typically be yellow 

Warning signs indicating that there is a structure upstream and water flows and levels 

can change rapidly. Signage should also be installed at Noel Paul’s Brook in the form 

of information signs, stating that fishing at the Ebbe Control Structure is prohibited 

and access is restricted. 

 

In addition, it is recommended that appropriately messaged signs be installed at the 

control structure stating that there is an audible alarm that sounds when the gates 

are operated and explaining what the alarms mean. 

 

 

Medium 

(9) 

 

 

MD-1A, 

B, C, D 

 

 

Structure 

 

 

 

ATV/Dirt 

Biking 

 

 

High (15) 

It is recommended that yellow post mounted Warning signs be installed on both 

approaches to the dam crest. The signs should typically read, “Warning – Persons 

Crossing The Dam Do So At Their Own Risk – Slow Down And Drive Safely”. 

 

 

High (12) 
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Project Title: Replace Automatic Greasing Systems Units 5 and 6 

Location:  Bay d'Espoir 

Category:  Generation - Hydraulic 

Type:   Other 

Classification:  Normal  

 

Project Description:  

This project is required to replace the automatic greasing systems on Units 5 and 6 in the Bay d'Espoir 

Hydroelectric Generating Station (Bay d’Espoir). The auto greasing system provides grease to key turbine 

components, including the servomotor link pins, operating ring linkages, headcover bushings, and guidepads 

on the operating ring and headcover (see Figure 1 for reference). Each system will be replaced in its entirety, 

including the pump station, piping and stainless steel tubing, and controls. The removal of the old 

equipment and the installation of the new will be performed by Hydro internal labour. 

The budget estimate for the project is provided in Table 1. 

 

Table 1:  Budget Estimate 

Project Cost:     ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    75.0  0.0  0.0 75.0  

   Labour 94.6  0.0  0.0 94.6  

   Consultant 9.8  0.0  0.0 9.8  

   Contract Work     0.0  0.0  0.0 0.0  

   Other Direct Costs    3.0  0.0  0.0 3.0  

   Interest and Escalation 14.5  0.0  0.0 14.5  

   Contingency 36.5  0.0  0.0 36.5  

TOTAL 233.4  0.0  0.0  233.4  
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Figure 1: Cross-Section of Turbine Generator  

(Churchill Falls Unit, similar to Bay d’Espoir Units but larger) 
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Justification: 

This project is justified on the need for Hydro to upgrade existing equipment to decrease the number and 

frequency of maintenance problems. The maintenance problems can be tracked to the type and age of the 

equipment currently in use. In order to ensure that the equipment remains operational, to reduce the 

potential for unplanned outages, and to ensure system reliability, Hydro must replace the existing original 

systems with more modern ones that are compatible with the environmentally friendly canola-based grease 

currently being used today. 

 

Existing System: 

Bay d’Espoir is Hydro’s largest Hydroelectric Generating Station on the Island Interconnected System. 

Powerhouse 1 has six generating units, each having a rated capacity of 75 megawatts (MW). Each unit is 

equipped with an automatic greasing system that provides grease to key components of the turbine. The 

system works as a single line, one way system with lubrication flowing from the pump to the master 

assembly (Figure 2).  

 

 

 
Figure 2: Master Assembly 

 

The master assembly accepts lubrication from the pump and distributes it to the secondary assemblies 

(Figure 3).  
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Figure 3: Secondary Assembly 

 

The pump is operated at the desired frequency and flow rates, by a controller (Figure 4). 

 
Figure 4: Controller 

 

The greasing system is the original one installed in the 1960s, but had some modifications throughout the 

years as described below in Table 2. The system was modified in the late seventies and in the early eighties 

to make the wicket gate and bottom bushings lubrication sections independent of the rest of the system. 

This modification minimizes the amount of excess grease accumulating in the turbine pit. During the runner 

replacement program in the nineties the controller, which controls the frequency and rate of the grease 

applied to the system, was replaced. In 2006, due to an environmental concern that excess grease could find 

its way into the tailrace, the type of grease was changed to canola-based grease called Vane Spindle Grease 

(VSG) which is a biodegradable, environmentally friendly lubricant. This change aligned with Hydro’s 
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comment to the environment and the ISO 14001 registration. 

 

Table 2: Major Work or Upgrades 

Year Major Work/Upgrade Comments 

2006 Grease type changed to VSG type Environmentally friendly lubricant 

1995 Controller replaced on Unit 1 Non programmable type 

1995 Controller replaced on Unit 1 Non programmable type 

1975 
System modified to isolate the wicket gate 

lubrication 

To minimize excess grease in the turbine 

pit 

 

A project titled “Replace Auto Greasing Systems Units 2 and 3 for $260,100 was approved as part of the 

2013 Capital Budget by Order No. P.U. 4(2013). 

 

Operating Experience: 

These auto greasing systems were installed in the mid-1960s. The only equipment change/upgrade has been 

to the controllers, replaced in the 1990s during the runner replacement program, and the modifications 

done in the late seventies and early eighties. There have been similar, repetitive problems including 

damaged timers, damaged switches, solenoid failures, high pressure trips, leaking, plugged and broken 

grease lines, leaking and plugged terminal/control blocks, and alarm faults. The age of the systems has 

contributed to the problems, particularly with respect to the tubing, as the tubing is original to the system 

installed in the mid-sixties. Another problem is that some of the replacement parts are difficult to obtain 

because the system was manufactured in the 1960s and there are compatibility issues with some of the 

components in the newer systems. The controller, although newer than the remainder of the system, is not 

the programmable type, which has also contributed to the problems since there is no way to modify or 

adjust the system if a change is required in controlling the flow of grease. In 2006, the hydrocarbon-based 

grease was replaced with environmentally friendly canola-based grease, and since that time, the problem of 

plugged lines has increased. At the time of the grease change, it was unknown if the mixture of the two 

different greases would hinder the system and during the initial installation, there were many problems with 

clogged lines which cause some of the reoccurring problems such as solenoid failures, high pressure trips, 

leaking and plugged lines. The consequence of not updating the system, although the probability is very low, 

could be losing control of the generating unit. If the grease going to the wicket gates gets shut off, there is a 

chance for the wicket gates to become stuck in their bushings. This could cause the generating unit to go 
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into run-away-speed5 if the wicket gates are bound in the opened position, and until the head gate is closed, 

there could be heavy damage to the turbine and generator guide bearings and other components in the 

unit. 

 

Reliability Performance 

The reliability of the system has decreased over the years due to reoccurring problems with damaged 

timers, damaged switches, solenoid failures, high pressure trips, leaking, plugged, and broken grease lines, 

leaking and plugged terminal/control blocks, and alarm faults. 

 

Environmental Performance 

The new system will be more compatible with the environmentally friendly grease in use today. 

 

Industry Experience 

Hydro is not aware of a lubrication system standard throughout the hydro generation industry. However, 

the use of VSG lubricant is common in the industry. Other hydroelectric companies have switched to this 

grease including Churchill Falls (Labrador) Company in 2002, BC Hydro in 1996, and Parker Dam in 1995. 

 

Maintenance or Support Arrangements 

Maintenance of the auto greasing systems in Bay d’Espoir has been completed by Hydro’s personnel. 

Maintenance of the new system will also be provided by Hydro personnel. 

 

Maintenance History 

The five-year maintenance history for the auto greasing systems for Units 5 and 6 is shown in Table 3. It 

must be noted that there are times when unplanned work on this system is corrected without tracking the 

work on a work order, where costs are collected. Every day operations personnel perform visual inspections 

of the six units in Bay d’Espoir. There are times when an operator identifies deficiencies on these systems 

have the system fixed immediately, and without a work order. Therefore the numbers below for the 

accumulative corrective history is incomplete and does not show the total amount of attention the 

automatic greasing systems receive. 

 

 

                                                           
5
 Run-away-speed is the rotational speed of the turbine with no load; all units have a set design rated max run-away-

speed rating. If this design rating is exceeded (due to operational problems such as ceases wicket gates) the generating 

unit could suffer significant damage. 
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Table 3: Five-Year Maintenance History 

Year 

 

Unit 5 Corrective 

Maintenance 

($000) 

Unit 6 Corrective 

Maintenance 

($000) 

2012 1.3 1.6 

2011 - 0.7 

2010 1.2 1.1 

2009 0.5 0.5 

2008 - 0.1 

 

Note: Preventative Maintenance (PM) cost is not provided as it is combined with the overall turbine PM 

costs and is not broken out by individual system. 

 

Anticipated Useful Life 

A new auto greasing system has an estimated service life of 50 years. 

 

Development of Alternatives 

The only alternative to this project is to leave the existing system as it is. The status quo is not a viable 

option as most of the current system has original components installed in the mid-sixties and it is now at the 

end of its service life. To ensure a high degree of reliability, and stable performance of an environmentally 

friendly greasing system, the existing system needs to be replaced.  

 

Conclusion: 

The replacement of the auto greasing system is required to ensure continued reliability of the greasing 

system which provides essential lubrication to key components of the turbine. The existing system has 

reached its end of service life and the only way to minimize repetitive issues with these systems including 

damaged timers, damaged switches, solenoid failures, high pressure trips, leaking, plugged, and broken 

grease lines, leaking and plugged terminal/control blocks, and alarm faults, is to replace the entire system. 

Partial upgrades in the past do not work as the distribution aspect of the system, the copper tubing, is 

original and is in need to be replaced. The new system would continue to use the environmentally friendly 

grease that was changed in 2006 to minimize any environmental impact.  

The anticipated schedule for this project is provided in Table 4. 
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Project Schedule: 

 

Table 4: Project Schedule 

Activity Start Date End Date 

Planning Review scope 

Confirm schedule 

Review budget 

March 2014 March 2014 

Design Submit design transmittal 

Risk workshop 

March 2014 March 2014 

Procurement Confirm schedule 

Tender materials / review tenders 

Award tender for supply 

April 2014 April 2014 

Construction Safety meetings 

Schedule meetings 

Risk / change management 

Site safety tour 

June 2014 

July 2014 

June 2014 

July 2014 

Commissioning Safety meeting June 2014 June 2014 

Closeout Financial closeout 

Post implementation review  

October 2014 October 2014 
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Project Title: Install Fire Protection Upgrades  

Location:  Holyrood 

Category:  Generation – Thermal 

Type:   Other 

Classification:  Normal  

 

Project Description:  

The purpose of this project is to implement measures to reduce the likelihood that fuel originating from the 

No. 6 fuel oil system will feed an existing fire at the Holyrood Thermal Generating Station (Holyrood). These 

measures include the installation of concrete curbing around Unit 1 and Unit 3 fuel-pumping skids, the 

installation of an automatic fuel shut-off valve on the 16 inch diameter No. 6 fuel oil supply pipe from the 

tank farm, and the application of fireproofing on the pipe supports that carry the indoor section of the 16 

inch diameter fuel supply pipe. By implementing these measures at Holyrood, the station will be in a better 

position to quickly recover from a fire.   

 

The budget estimate for this project is shown in Table 1. 

 

Table 1: Budget Estimate 

Project Cost:     ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    12.5  5.0  0.0 17.5  

   Labour 40.0  67.0  0.0 107.0  

   Consultant 0.0  0.0  0.0 0.0  

   Contract Work     0.0  151.0  0.0 151.0  

   Other Direct Costs    0.0  3.0  0.0 3.0  

   Interest and Escalation 4.1  30.8  0.0 34.9  

   Contingency 0.0  55.7  0.0 55.7  

TOTAL 56.6  312.5  0.0  369.1  

 

Justification: 

The following sections have been removed from the Justification section of this document because they do 

not pertain to this project: Forecast Customer Growth, Development of Alternatives, and Evaluation of 

Alternatives. 

 

FM Global, Hydro’s insurer, has noted their concern with risk associated with the No. 6 fuel oil systems at 

Holyrood in their report FM Global Risk Report, Fire and Natural Hazards Special Risk Evaluation, Holyrood 

Thermal Plant, Aug 24, 2011 (see Appendix A, pages A-7 and A-8 (target 08-10-001)). Due to the large 
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quantities of No. 6 fuel oil that is present inside the plant, FM Global has recommended a number of 

measures that if installed, will reduce the likelihood that the fuel system will feed an existing fire. The 

measures that FM Global has proposed are concrete curbing, an automatic fuel shut-off valve, and 

fireproofing.  

 

FM Global has recommended that Hydro install concrete curbing around the fuel pumping skids for Units 1 

and 3 to stop any leaked fuel from flowing into adjacent areas. Concrete curbing (see Figure 1) is a short wall 

that is typically installed around systems that have a potential to leak a hazardous liquid such as No. 6 fuel 

oil or diesel. The curbing acts as a barrier that blocks any leaks originating from the system from flowing 

along the floor into adjacent areas. Curbing is especially important if the liquid being contained within the 

curbing is on fire or can feed a fire.  

 

FM Global has also recommended that Hydro install an automatic fuel shut-off valve on the No. 6 fuel oil 

supply pipe from the tank farm. Automatic valves are preferred over manual valves because they are 

capable of quickly shutting off the fuel supply without engaging plant personnel.  

 

Lastly, FM Global has recommended that 

Hydro apply 2-hour-rated fire proofing on 

all indoor pipe supports and hangers that 

carry the 16 inch No. 6 fuel oil supply pipe. 

Fire proofed pipe supports will not collapse 

under the intense heat of a fire as quickly 

as pipe supports without fire proofing 

applied. This will increase the possibility 

that the pipe racks and hangers that carry 

the fuel line will not collapse during a fire 

and leave the piping unsupported. If left 

unsupported, the piping could eventually 

collapse resulting in a major spill of fuel. This fuel could possibly feed the fire and make it a lot worse.   

Implementing these measures will help reduce the impact that the No. 6 fuel oil system may have on 

feeding a fire that has occurred inside the plant.  

 

 

Figure 1: Concrete Curbing 

Concrete curbing 
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Existing System: 

Holyrood burns No. 6 fuel oil (heavy fuel oil) to 

generate steam that is used to turn turbines to 

produce power. With a flash point6 of only 100 

to 160 degrees Fahrenheit, heavy fuel oil does 

not require significant heating to ignite its 

vapors. Once burning, this fuel will produce 

flames with temperatures in the range of 2,000 

degrees Fahrenheit. As it burns, it produces a 

thick, black, and oily smoke that hampers 

visibility during firefighting. 

 

No. 6 fuel oil is offloaded from tankers at the plant’s marine terminal and pumped to the fuel storage facility 

(tank farm) at the south end of the plant. A 16 inch diameter pipe line conveys the fuel by gravity from the 

tank farm to the plant. The 16 inch fuel line contains a manual shut-off valve that allows an operator to 

manually stop the flow of fuel supplied to the plant. This shut-off valve is located in the underground section 

of fuel pipe where the fuel line enters the plant. See Figure 2. Once inside the plant, the fuel oil supply pipe 

is routed through the water treatment plant and main boiler hall to the day tank. The pipe is supported by 

pipe racks and hangers (see Figure 3) that are not fireproofed. 

                                                           
6
 Flash point is the lowest temperature at which a material can vaporize to form an ignitable mixture in air. 

Figure 2: No. 6 Fuel Oil Shut-off Valve 

No. 6 fuel oil shut-

off valve 

Figure 3: Typical Pipe Support for No. 6 Fuel Oil Piping 

Typical pipe support 

No. 6 fuel oil pipe 
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At Holyrood, Unit 2 has concrete curbing installed around its fuel-pumping skid. However, the fuel-pumping 

skids for Units 1 and 3 do not have curbing.  

 

Operating Experience 

Fortunately, the existing equipment arrangements being upgraded under this project have not contributed 

to loss. However, as discussed below, it is a real possibility.  

 

In the event of a powerhouse fire, an operator would most likely be required to close the manual shut-off 

valve on the No. 6 fuel oil supply pipe in order to shut off the fuel supply to the plant. If the valve was 

automatic, the fuel supply to the plant could be shut off automatically from the control room resulting in a 

much faster shut down of the fuel supply. Having an automatic fuel shut-off valve may save plant assets 

during a fire situation because the fuel supply can be shut down faster. Without an automatic fuel shut-off 

valve, more assets than necessary may be lost in the event of a fire.  

 

The intense heat generated by a fire in the powerhouse may cause the existing pipe supports and hangers 

that carry the 16 diameter fuel oil pipe to fail. A failing pipe support system will result in the eventual 

collapse of the piping system. When the pipe collapses, its contents will be spilled throughout the plant. 

Spilling fuel may add fuel to the fire that is in progress. Applying 2-hour rated fireproofing to the indoor pipe 

supports and hangers will provide two hours of additional time before the piping system collapses during a 

fire situation. This may provide enough time to extinguish the fire and save plant assets. Without fire 

proofing, the fuel piping system will collapse two hours sooner resulting in spilled fuel that will feed the fire 

and possibly result in the loss of more assets than necessary during a fire situation. 

 

Leaking No. 6 fuel oil from the fuel-pumping skids serving Units 1 and 3 can migrate into other areas 

because there is no containment curbing installed around these skids. Because fuel leaking from these skids 

can migrate throughout the plant, the fuel could possibly feed a fire that is occurring in an adjacent area. 

This may result in a loss of more assets than necessary during a fire situation.  

 

Industry Experience 

FM Global has recommended that Hydro install measures to mitigate the effect that the No. 6 fuel system 

has on spreading a fire throughout the plant. These recommendations are attached as Appendix A.  
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Maintenance or Support Arrangements 

All equipment associated with this project is maintained by plant personnel and contractors.   

 

Anticipated Useful Life 

The anticipated useful life of the assets under this project has been forecasted to 2020. 

 

Conclusion: 

The upgrades proposed under this project were recommended by FM Global to reduce the likelihood that 

fuel originating from the No. 6 fuel oil system will feed an existing fire at Holyrood. The upgrades include:  

• Installation of concrete curbing around Unit 1 and Unit 3 fuel-pumping skids;  

• Installation of an automatic fuel shut-off valve on the 16 inch diameter No. 6 fuel oil supply pipe 

from the tank farm; and  

• Application of fireproofing on the pipe supports that carry the indoor section of the 16 inch 

diameter fuel supply pipe.  

 

By completing this project, major risks associated with the No. 6 fuel oil system at Holyrood will be reduced. 

This will serve to minimize asset damage caused by a fire in the plant so power production can be restored 

as quickly as possible.  

 

Project Schedule: 

The anticipated schedule for this project is shown in Table 2.  

 

Table 2: Project Schedule 

Activity Start Date End Date 

Planning 
Initiate project 

Prepare resource plan and schedule 
February 2014 March 2014 

Design Complete detailed engineering design April 2014 June 2014 

Procurement Prepare tender and award contract July 2014 November 2014 

Construction Install systems June 2015 October 2014 

Commissioning Commission systems October 2015 October 2015 

Closeout 
Complete project documentation and 

perform project closeout 
November 2015 November 2015 
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APPENDIX A 

 

FM GLOBAL RISK REPORT 

Fire and Natural Hazards - Special Risk Evaluation 

August 24, 2011
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Project Title: Install Handheld Pendant to Overhead Crane  

Location:  Bay d'Espoir 

Category:  Generation - Tools and Equipment  

Type:   Other 

Classification:  Normal  

 

Project Description: 

The overhead crane in Bay d'Espoir Powerhouse 1 is used to move heavy equipment such as generator 

rotors.  The operator controls are located in a small cab hanging beneath one end of the crane.  Figure 1 is a 

photo of the overhead crane with the cab to lower right of the crane. 

 

 
Figure 1: Hepburn Overhead Crane in Powerhouse 1 

 

A remote handheld pendant and base station will be installed to supplement the local controls located 

within the cab of the crane.  This will allow experienced operators to manipulate the crane controls, 

including both auxiliary and main hoists, from a safe location on the floor.  The pendant station will be a 

wireless radio frequency type with the controlling base station mounted in the vicinity of the control 

circuitry and interfaced to the existing controls. 

 

The existing control panel in the cab will be equipped with a keyed local/remote selector switch to prevent 

the crane from being controlled simultaneously from both locations.  The handheld pendant will be 



2014 Capital Projects $200,000 and Over but less than $500,000: Explanations 

 

Newfoundland and Labrador Hydro 2014 Capital Budget Application D - 99 

equipped with all applicable controls required to manipulate all possible crane movements including an 

emergency stop pushbutton. 

 

The existing hydraulic brake system in the cab will also be replaced by an electric brake system for 

connection to the remote control station. 

 

Figure 2 is an example of a wireless base station that will be installed in operator cab and interfaced to the 

existing controls.  The wireless handheld pendant communicates with the base station.  The remote control 

station shown in Figure 3 is a model similar to one that is required for this project due to the required 

control parameters. 

 

 
Figure 2: Example of Wireless Base Station for Overhead Crane 

 

 
Figure 3: Example of Wireless Remote Control Station for Overhead Crane 

 

The brake system replacement, refurbishment of cab controls and installation of the pendant system can 

only be performed by qualified crane technicians.  This installation must be inspected by a certified crane 

specialist before it is used by Hydro employees.  
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The budget estimate for this project is shown in Table 1. 

 

Table 1: Budget Estimate 

Project Cost:     ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    0.0  2.0  0.0 2.0  

   Labour 32.0  48.0  0.0 80.0  

   Consultant 0.0  0.0  0.0 0.0  

   Contract Work     10.0  70.0  0.0 80.0  

   Other Direct Costs    5.0  4.2  0.0 9.2  

   Interest and Escalation 2.9  12.4  0.0 15.3  

   Contingency 0.0  34.2  0.0 34.2  

TOTAL 49.9  170.8  0.0  220.7  

 

Reliability Performance, Outage Statistics, Environmental Performance, Vendor Recommendations, 

Historical Experience, Forecast Customer Growth and Industry Experience are not relevant to this proposal. 

 

Justification: 

As part of Hydro’s workplace safety commitment, Hydro determined that the overhead crane should be 

equipped with a wireless hand held pendant station to resolve issues detailed later in this report.  In order 

for an operator to use the overhead crane, that person must currently have fall arrest training and wear the 

applicable personal protective equipment to be in the cab area situated under the crane.  Due to reduced 

visibility, a second operator must be stationed on the floor in the vicinity of the load to guide and inform the 

operator in the cab of required crane movements. 

 

During critical lift situations such as rotor removal and installation, the crane operator is required to be in 

the cab for several hours and is not able to leave the crane due to ladder access to the crane.  This presents 

potential delays during critical lifts which can be addressed by the provision of a remote control device.  A 

remote pendant will allow one operator to control the crane from a safe location on the floor and facilitate 

transfer of control to another operator if required. A wireless remote pendant removes the need for 

hanging cables which can become entangled with moving equipment and enables the operator to move 

unencumbered about the floor while the load is lifted.    The training of a junior operator is also better 

facilitated through the use of a remote station instead of in the confined area of the cab which is not 

designed for this purpose. 

 

Providing a remote pendant for the operator resolves or enhances the following issues: 

1. The operator would not be required to access the cab and fall arrest training would therefore not be 
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required. This is a safety enhancement. 

2. The operator would not be subjected to long hours in uncomfortable conditions. This is a health and 

ergonomic enhancement. 

3. Only one operator would be required during crane use.  This improves labor efficiency. 

4. The operator would be able to move freely during lifting to assess crane movements and placement 

of load.  This is a process improvement. 

5. Operator training would be better facilitated by using a remote control station in a more 

comfortable environment. This is a process improvement and ergonomic enhancement.  

 

Existing System: 

The main overhead crane in powerhouse 1 at the Bay d’Espoir Hydroelectric Generating Station is a 

Hepburn, type BDB-T-EC, 180 ton capacity crane with a 30 ton capacity auxiliary hoist. The crane was 

installed in 1966 and is used for maneuvering large objects such as generator rotors during overhauls. 

 

An operator, having applicable fall arrest training and wearing personal protective equipment, must climb by 

ladder to a cab situated under the crane in order to control it.  A second operator must be situated on the 

floor to guide the primary operator in moving the crane due to limited visibility from the location of the cab.  

The cab from which the operator controls the crane is a small area under the crane and is subject to high 

temperatures.  The temperature in the cab has been known to exceed 40⁰ C and is therefore an 

unsatisfactory work environment for a person to be in for several hours.  A fan was installed in 2010 to 

provide comfort for the operator but was not found to provide sufficient cooling.  Figure 4 is a close-up view 

of the Operator cab showing a fan used to provide air flow for the operator during times when there is 

excessive heat in the area. 
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Figure 4: Operator Cab on Overhead Crane 

 

The crane controls are electromechanical in nature consisting of pushbuttons and joysticks.  The braking 

system in the cab is hydraulic and operated by a footswitch.  The existing brake, drum and associated 

mechanical and hydraulic components must be removed and replaced with an electric brake system.  

Refurbishment of the existing controls and brake replacement is necessary in order to interface to a new 

wireless base station. 

 

There have been no major upgrades or work done to the controls or braking system of the crane over the 

past five years.   

 

Operating Experience: 

The existing crane and its controls were part of the original generating plant and have been used by 

operators for moving large pieces of equipment, in particular generator rotors.  The crane can be needed for 

use at any time of the year for moving heavy equipment around the powerhouse.  From May through 

August, the crane can be used weekly and needs two operators for most of each day.  For critical work such 

as generator overhauls, rewinds and generator bearing upgrades, this can increase to operation over an 

entire day for two operators over several consecutive days.  The crane performs its intended function but 

the working environment for the operator in the cab is not suitable on the basis of requirements and 

restrictions for working at heights, excessive heat, and that the operator is constrained to the cab once 

crane maneuvers are underway. 

 

Regular preventative maintenance inspections are performed by Bay d’Espoir mechanical and electrical 
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operations personnel but the crane must also be inspected annually by a certified crane inspector. 

 

Legislative or Regulatory Requirements 

The crane must be inspected annually by a certified technician as per Canadian Standards Association  B167-

96 Safety Standard for Maintenance and Inspection of Overhead Cranes, Gantry Cranes, Monorails, Hoists, 

and Trolleys.  This standard is provided in Appendix A.  An inspection will be done as part of this project 

following completion of the proposed work. 

 

Safety Performance 

Fall arrest apparatus is required for the operator to climb to and from the crane cab and a second operator 

is needed on the floor to assist by providing moving instructions. The safety concern is that there are only 

two access ladders to the crane; one at each end of the powerhouse. When the crane is parked over a unit 

for a critical lift, the operator has to stay in the crane from the time the load is started to be rigged until it is 

moved and unhooked. This can take in excess of two hours when moving the generator rotor or the runner. 

 

In July 2012, it was reported by Bay d’Espoir Operations that the temperature at the cab rose above 40⁰ C.  

This presents an unacceptable work environment.   

 

Maintenance or Support Arrangements 

Plant electricians and mechanics have performed preventative and corrective maintenance on the crane but 

inspections must be performed annually by an external certified crane technician.  This service is contracted 

annually. 

 

Maintenance History 

The five-year maintenance history for the overhead crane, including all components of the crane and hoist is 

shown in Table 2.  These costs do not include the required annual inspection by certified crane technician. 

 

Table 2: Five-Year Maintenance History 

Year 

Preventive 

Maintenance 

($000) 

Corrective 

Maintenance 

($000) 

Total 

Maintenance 

($000) 

2012 1.4 1.8 3.2 

2011 0.8 2.6 3.4 

2010 5.6 1.4 7.0 

2009 1.0 3.4 4.4 

2008 2.8 9.3 12.1 
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Anticipated Useful Life 

The remote control pendant and electric brake each has an anticipated useful life of 20 years. 

 

Development of Alternatives: 

There are no alternatives other than status quo. 

 

Conclusion: 

The overhead crane should be fitted with a remote control system on the basis of safety and health, 

ergonomics and efficiency.  A wireless remote control system is the best choice as it would provide 

unencumbered movement of the operator.  It would allow the operator to check the position of the load 

during maneuvers without the need for a second person.  The status quo operation of the crane is not an 

acceptable solution. 

 

Project Schedule: 

The anticipated project schedule is shown in Table 3. 

 

Table 3: Project Schedule 

Activity Start Date End Date 

Planning Site assessment including crane 

inspection 

August 2014 September 2014 

Design Contract preparation and drawing 

development 

October 2014 February 2015 

Procurement Contract award November 2014 November 2014 

Construction Contract installation, various site 

assistance 

February 2015 March 2015 

Commissioning Crane operation commissioning and 

inspection 

March 2015 Mach. 2015 

Closeout Closeout documentation April 2015 April 2015 
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APPENDIX A 

 

CANADIAN STANDARDS ASSOCIATION 

B167-96: SAFETY STANDARD FOR MAINTENANCE AND INSPECTION OF OVERHEAD CRANES, GANTRY 

CRANES, MONORAILS, HOISTS, AND TROLLEYS. 
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Project Title: Inspect Fuel Storage Tanks  

Location:  Various Sites 

Category:  Transmission and Rural Operations - Generation  

Type:   Other 

Classification:  Normal  

 

Project Description:  

The purpose of this project is to complete detailed inspections of the above ground fuel storage tanks and 

associated fuel supply systems within Hydro.  The inspections will serve to identify corrective and preventive 

maintenance items.  Identifying and completing the necessary work will maximize the service life, ensuring 

that these assets are in reliable operating condition.  The scope of work includes the following: 

•  Perform tank inspections as outlined in the American Petroleum Institute (API) Standard 653 – Tank 

Inspection, Repair, Alteration, and Reconstruction, including: 

� API five-year external inspection of tanks on the north coast of Labrador in 2014, the south coast 

of Labrador and the Northern Peninsula in 2015 and the central  and south regions of 

Newfoundland in 2016.  Five-year external inspections to be completed by an authorized 

inspector and shall include external ultrasonic thickness measurements of the tank shell and the 

completion of cathodic protection surveys. 

� API ten-year internal tank inspection; the tanks planned to be completed in 2014 include three 

501,000 L at Stephenville Gas Turbine and three 22,730 L tanks at St. Anthony Diesel Plant.  

Future years will see a greater number of internal inspections in an effort to bring all tanks to a 

ten year internal inspection frequency over the following five years (2015 - 2019). 

• Drain and clean the tank; 

• Inspect comprehensively all accessible tank components; 

• Perform ultrasonic thickness surveys of floor, shell, roof, and nozzles; 

• Implement temporary site storage, where required; and 

• Complete routine upgrades identified during the inspection. 

 

Separate approval will be sought to complete any additional capital work identified during the inspection.  

The budget estimate for this project is shown in Table 1. 
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Table 1:  Budget Estimate 

Project Cost:     ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    0.0  0.0  0.0  0.0  

   Labour 66.5  0.0 0.0  66.5  

   Consultant 0.0  0.0  0.0  0.0  

   Contract Work     303.6  0.0  0.0  303.6 

   Other Direct Costs    18.9  0.0  0.0  18.9  

   Interest and Escalation 28.2  0.0  0.0  28.2  

   Contingency 77.8  0.0  0.0  77.8  

TOTAL 495.0  0.0  0.0  495.0  

 

Justification: 

In the interest of maximizing the service life of its assets and adhering to Hydro’s Environmental Policy and 

Guiding Principles, Hydro has, in the past, completed routine inspections of its above ground fuel storage 

tanks.  Lacking the guidance of a documented process, the scheduling and implementation of these 

inspections was often left to the discretion of the area asset managers and site personnel7.  Consequently, 

inspections were not completed in a systematic fashion, resulting in variances in: the inspection 

requirements, frequency of inspection and the documentation of the inspection findings. In order to 

implement a standardized approach for the completion of all future tank inspections, Hydro has adopted the 

tank inspection procedures outlined by The American Petroleum Institute8 (API).            

  

API recommends that above ground fuel storage tanks undergo an external inspection every five years and 

an internal inspection every ten years after their initial in-service date. The required inspection procedures 

are outlined in API Standard 653, Tank Inspection, Repair, Alteration, and Reconstruction, section 6 (see 

Appendix A).  The majority of Hydro’s fuel storage tanks are due, or soon to be due, for inspection.  This 

project will ensure that the tanks are inspected in accordance with the requirements identified in the API 

653 standard. 

 

In order to complete the required inspections and balance financial and human resources an inspection plan 

has been developed and is outlined in Appendix B.  The inspection plan is a listing of tanks, owned by Hydro 

along with the corresponding dates of the proposed inspections. The basis for this plan is as follows: 

                                                           
7
 There is no regulatory driver outlining the requirements for above ground fuel storage tank inspections in NL. 

8
 The American Petroleum Institute has been the leader in developing equipment and operating standards for the oil 

and natural gas industry since 1924.    
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• These fuel storage tanks have never received a five year external inspection by an authorized9 

inspection agency.  In order to bring Hydro’s tank inspection philosophy in line with the API standard 

these inspections will be completed within a three year window.   In an effort to minimize inspection 

costs a phased approach will be implemented with the plan to complete the inspections in the 

Labrador Region in 2014. Northern and Central regions will be completed in 2015 and 2016 

respectively. 

 

• Hydro has completed internal tank inspections in the past, however, these inspections were not 

carried out in a systematic fashion.  With the guidance of the API 653 standard, the inspections will 

be completed utilizing a formalized approach. The five year plan outlined in Appendix B will place 

priority for the completion of inspections on those tanks which have not received an initial ten year 

inspection.  Fuel volume, availability of temporary storage, existing work plans, and equipment 

outages have also been considered.  As data is made available on tank corrosion rates through the 

completion of these inspections, the frequency and timing of future inspections may change. 

 

Hydro must ensure that its fuel storage tanks are maintained in a safe, reliable operating condition.  Tank 

inspections serve to identify maintenance and repair items, enabling the work to be completed in a timely 

fashion.  This proactive maintenance approach will enable the tanks to continue to perform as designed, 

ensuring that they are structurally sound, suitable for operation, and not at risk of releasing fuel into the 

environment.  

 

Existing System 

Hydro is responsible for the operation and maintenance of transmission and distribution systems, three gas 

turbines, one frequency converter, one mini-hydro plant and 25 diesel plants.  To facilitate these operations, 

Hydro operates 96 above ground fuel storage tanks comprising 75 horizontal tanks and 21 vertical tanks.  

Approximately 75 percent of the tanks store diesel fuel, 12 percent store waste oil, ten percent store 

transformer oil and the remaining three percent store one of Jet A1, lube oil or waste fuel and glycol.  

 

Operating Experience: 

Seventy five percent of Hydro’s aboveground fuel storage tanks serve as a fuel supply for its isolated diesel 

                                                           
9
 An API 653 authorized inspector certificate will be issued when an applicant has successfully passed the API 653 

certification examination, and satisfies the criteria for education and experience.  Education and experience criteria is 

outlined in Annex D of the API 653 Standard.  A copy of Annex D is located in Appendix B.    
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generation units. These tanks are critical to ensuring the continued supply of reliable power to the 

communities in which they are located.  Fuel storage tanks containing diesel fuel are located in isolated 

communities from Nain on the north coast of Labrador to Ramea on the south coast of Newfoundland. 

Historically tank inspections have been performed but the frequency of inspection was not in accordance 

with the API 653 Standard. 

 

Legislative or Regulatory Requirements 

This project is not justified on legislative or regulatory requirements. 

 

Safety Performance 

Safety performance is not applicable to the justification of this project. 

 

Environmental Performance 

Undetected deterioration of fuel storage tanks could potentially result in a loss of fuel oil into the 

environment. The completion of the proposed inspections will identify potential areas of concern, thus 

enabling the completion of refurbishments before any loss of fuel oil can occur.    

 

Industry Experience 

Industry experience with above ground fuel oil storage tanks indicates the floors and ceilings of the tanks 

are affected the most by oxidation. Trapped water at the bottom of tank and air voids above the fuel oil 

result in corrosion of the tank floor and the tank ceiling. Generally, the walls of the steel storage tanks do 

not experience corrosion from the inside because they are continuously coated with fuel oil through 

refilling. The main protection against oxidation for the exterior surfaces has been epoxy coating systems. 

 

 API Standard 653, Tank Inspection, Repair, Alteration, and Reconstruction, section 6 is widely accepted as 

the benchmark for the implementation of tank inspection programs required for the early detection of tank 

deterioration.   

 

Vendor Recommendations 

There are no vendor recommendations applicable to this project. 

 

Maintenance or Support Arrangements 

Routine inspection and maintenance of the fuel storage tanks is performed by Hydro personnel, with 
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standardized external and internal inspections performed by a certified inspection agency.  All major 

maintenance, such as the application of epoxy coatings and steel fabrication, is completed by external 

contractors.    

 

Maintenance History 

Hydro performs routine inspections at it diesel plants and gas turbine sites to help identify any equipment 

deficiency or leak to the environment.  These routine inspections are completed on a daily basis by 

operations personnel and are limited to visual checks of the checks of tanks and associated fuel supply 

system.   

 

Standardized internal inspections have been completed on various tanks, as indicated in Table 2 below.  

 

Historical Information 

Table 2 details the costs associated with tank cleaning and inspection projects within the past five years.  

 

Table 2: Historical Information10 

Year 

Budget 

($000) 

Actual 

Expenditures 

($000) Unit(s) 

Cost per 

Unit($) Comments 

2012 80.0 108.5 
Two 314,000 L 

Vertical Tanks 
54.3 

Clean and Inspect Tanks (Mary’s 

Harbour) 

2010 37.0 48.5 
One 22,000 L, 

Horizontal Tank 
48.5 

Clean  and Inspect Tank (Little Bay 

Islands) 

2010 45.8 48.6 
Two 45,000 L, 

Horizontal Tanks  
24.3 

Clean and Inspect Tanks (Happy 

Valley-Goose Bay) 

2009 30.0 56.6 
Three 69,000 L, 

Horizontal Tanks 
18.9 

Clean and Inspect Tanks (Mary’s 

Harbour) 

 

Conclusion: 

Hydro has moved toward a systematic approach for its fuel storage inspection and the API 653 standard has 

been adopted as the guide. Inspection of the tanks is imperative to ensuring that the tanks are performing 

as intended, which will prevent the release of fuel into the environment. Hydro plans to adhere to the API 

recommended intervals over a five year period. 

                                                           
10

 
1
As can be seen in the table, the costs associated with tank cleaning and inspection vary significantly on a per unit 

basis.   This fluctuation is most greatly affected by the size of the tanks, the geographic location of the work area and 

the number of tanks located at the site. The cleaning and inspection effort associated with the larger vertical tanks is far 

greater than that of the smaller horizontal tanks and consequently more costly.  Remote sites containing a single tank, 

such as Little Bay Islands, are subject to an  increase in cost,  generated by the requirement to arrange temporary site 

fuel storage to facilitate the draining of the existing tank for cleaning and inspection purposes. 
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The completion of the upgrades identified during the inspections will extend the useful service life of the 

tanks, thus, ensuring the continuation of reliable operation for years to come.    

 

Project Schedule: 

The anticipated project schedule is shown in Table 3. 

 

Table 3:  Project Schedule 

Activity Start Date End Date 

Planning Design transmittal, schedule, work 

breakdown structure 

April 2014 April 2014 

Design Tender package preparation May 2014 May 2014 

Procurement Contract award June 2014 June 2014 

Construction Tank cleaning and inspection June 2014 June 2014 

Closeout Contract closeout October 2014 October 2014 

 

 

Future Plans: 

Further inspections of fuel storage tanks will be submitted in future capital budget applications.
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APPENDIX A 

API STANDARD 653 - SECTION 6 INSPECTION                 
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Section 6—Inspection 
 
6.1 General 
Periodic in-service inspection of tanks shall be performed as defined herein. The purpose of this inspection is to assure 

continued tank integrity. Inspections, other than those defined in 6.3 shall be directed by an authorized inspector. 

 

 

6.2 Inspection Frequency Considerations 
 
6.2.1 Several factors must be considered to determine inspection intervals for storage tanks. These include, but are 

not limited to, the following: 

 

a) the nature of the product stored; 

b) the results of visual maintenance checks; 

c) corrosion allowances and corrosion rates; 

d) corrosion prevention systems; 

e) conditions at previous inspections; 

f) the methods and materials of construction and repair; 

g) the location of tanks, such as those in isolated or high risk areas; 

h) the potential risk of air or water pollution; 

i) leak detection systems; 

j) change in operating mode (e.g. frequency of fill cycling, frequent grounding of floating roof support legs); 

k) jurisdictional requirements; 

l) changes in service (including changes in water bottoms); 

m)the existence of a double bottom or a release prevention barrier. 

 

6.2.2 The interval between inspections of a tank (both  internal and external) should be determined by  its service 

history unless special reasons indicate that an earlier inspection must be made. A history of the service of a given tank 

or a tank in similar service (preferably at the same site) should be available so that complete inspections can be 

scheduled with a frequency commensurate with the corrosion rate of the tank. On-stream, non-destructive methods of 

inspection shall be considered when establishing inspection frequencies. 

 

6.2.3 Jurisdictional  regulations,  in  some  cases,  control  the  frequency  and  interval  of  the  inspections.  These 

regulations may  include  vapor  loss  requirements,  seal  condition,  leakage,  proper  diking,  and  repair  procedures.  

Knowledge of such regulations is necessary to ensure compliance with scheduling and inspection requirements. 

 
6.3 Inspections from the Outside of the Tank 
 
6.3.1 Routine In-service Inspections 
 
6.3.1.1 The external condition of the tank shall be monitored by close visual inspection from the ground on a routine 

basis.  This  inspection  may  be  done  by  owner/operator  personnel,  and  can  be  done  by  other  than  authorized 

inspectors as defined  in 3.4. Personnel performing this inspection should be knowledgeable of the storage facility 

operations, the tank, and the characteristics of the product stored. 

 

6.3.1.2 The interval of such inspections shall be consistent with conditions at the particular site, but shall not exceed 

one month. 

 

6.3.1.3 This routine in-service inspection shall include a visual inspection of the tank’s exterior surfaces. Evidence of 

leaks;  shell  distortions;  signs  of  settlement;  corrosion;  and  condition  of  the  foundation,  paint  coatings,  

insulation systems, and appurtenances should be documented for follow-up action by an authorized inspector. 

6.3.2 External Inspection 
 
6.3.2.1 All tanks shall be given a visual external inspection by an authorized inspector. This inspection shall be called 
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the external inspection and must be conducted at least every five years or RCA/4N years (where RCA is the difference 

between  the measured  shell  thickness and  the minimum  required  thickness  in mils, and N  is  the  shell corrosion 

rate in mils per year) whichever is less. Tanks may be in operation during this inspection. 

 

6.3.2.2 Insulated tanks need to have insulation removed only to the extent necessary to determine the condition of 

the exterior wall of the tank or the roof. 

 

6.3.2.3 Tank grounding system components such as shunts or mechanical connections of cables shall be visually 

checked. Recommended practices dealing with the prevention of hydrocarbon ignition are covered by API 2003. 

 

6.3.3 Ultrasonic Thickness Inspection 
 
6.3.3.1 External, ultrasonic thickness measurements of the shell can be a means of determining a rate of uniform 

general corrosion while the tank is in service, and can provide an indication of the integrity of the shell. The extent of 

such measurements shall be determined by the owner/operator. 

 

6.3.3.2 When used, the ultrasonic thickness measurements shall be made at intervals not to exceed the following. 

 

a) When the corrosion rate is not known, the maximum interval shall be five years. Corrosion rates may be estimated 

from tanks in similar service based on thickness measurements taken at an interval not exceeding five years. 

b) When the corrosion rate is known, the maximum interval shall be the smaller of RCA/2N years (where RCA is the 

difference between the measured shell thickness and the minimum required thickness in mils, and N is the shell 

corrosion rate in mils per year) or 15 years.  

 

6.3.3.3 Internal inspection of  the  tank shell, when  the  tank  is out of service, can be substituted  for a program of 

external  ultrasonic  thickness measurement  if  the  internal  inspection  interval  is  equal  to  or  less  than  the  

interval required in 6.3.3.2 b). 

 

6.3.4 Cathodic Protection Surveys 
 
6.3.4.1 Where exterior tank bottom corrosion is controlled by a cathodic protection system, periodic surveys of the 

system shall be conducted in accordance with API 651. The owner/operator shall review the survey results. 

 

6.3.4.2 The owner/operator shall assure competency of personnel performing surveys. 

 

 

6.4 Internal Inspection 
 
6.4.1 General 
 
6.4.1.1 Internal inspection is primarily required to do as follows. 

 

a) Ensure that the bottom is not severely corroded and leaking. 

b) Gather the data necessary for the minimum bottom and shell thickness assessments detailed in Section 6. As 

applicable, these data shall also take into account external ultrasonic thickness measurements made during  in-service 

inspections (see 6.3.3). 

c) Identify and evaluate any tank bottom settlement. 
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6.4.1.2 All  tanks  shall  have  a  formal  internal  inspection  conducted  at  the  intervals  defined  by  

6.4.2. The authorized inspector who is responsible for evaluation of a tank must conduct a visual inspection and assure 

the quality and completeness of the non-destructive examination (NDE) results. If  the internal inspection is required 

solely for the purpose of determining the condition and integrity of the tank bottom, the internal inspection may be 

accomplished with  the  tank  in-service utilizing various ultrasonic  robotic  thickness measurement and other on-

stream inspection methods capable of assessing the thickness of the tank bottom, in combination with methods 

capable  of  assessing  tank  bottom  integrity  as  described  in  4.4.1.  Electromagnetic methods may be used to 

supplement the on-stream ultrasonic inspection. If an in-service inspection is selected, the data and information 

collected shall be sufficient to evaluate the thickness, corrosion rate, and integrity of the tank bottom and establish the 

internal inspection interval, based on tank bottom thickness, corrosion rate, and integrity, utilizing the methods 

included in this standard. An individual, knowledgeable and experienced in relevant inspection methodologies, and  the  

authorized  inspector  who  is  responsible  for  evaluation  of  a  tank  must  assure  the  quality  and completeness of 

the in-service NDE results. 

 
6.4.2 Inspection Intervals 
 
6.4.2.1 The interval from initial service until the initial internal inspection shall not exceed 10 years. Alternatively, 

when either a risk-based inspection (RBI) assessment per 6.4.2.4, or a similar service assessment per Annex H is 

performed, and the tank has one of the following leak prevention, detection, or containment safeguards, the initial 

internal inspection interval shall not exceed the applicable maximum interval as shown below. 

 
Tank Safeguard Max. Initial 

Interval 
i) Original nominal bottom thickness 5/16 in. or greater 12 Years 

ii) Cathodic protection of the soil-side of the primary tank bottom per Note 1 12 Years 

iii)  Thin-film lining of the product-side of the tank bottom per Note 2 12 Years 

iv) Fiberglass-reinforced lining of the product-side of the tank bottom per Note 2 13 Years 

v) Cathodic protection plus thin-film lining 14 Years 

vi)  Cathodic protection plus fiberglass-reinforced lining 15 Years 

vii) Release prevention barrier per Note 3 (when similar service assessment performed) 20 Years 

viii) Release prevention barrier per Note 3 (when RBI assessment performed) 25 Years 

NOTE 1  For purposes of 6.4.2.1, effective cathodic protection of the soil-side of the primary tank 

bottom means a system installed and maintained in accordance with API 651. 

 

NOTE 2 For purposes of 6.4.2.1, lining of  the product-side of  the  tank bottom means a  lining  

installed, maintained and inspected in accordance with API 652. 

 

NOTE 3  For purposes of 6.4.2.1, a  release prevention barrier means an under-bottom  leak 

detection and  containment system designed in accordance with API 650, Appendix I. 
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6.4.2.2 The interval between subsequent internal inspections shall be determined in accordance with either the 

corrosion rate procedures of 6.4.2.3 or the RBI procedures as outlined in 6.4.2.4 and shall not exceed the applicable 

maximum intervals as shown below.  

 

 
Procedure Used Max. Interval 

i)  Corrosion rate procedures in 6.4.2.3 20 Years 

ii) RBI assessment per 6.4.2.4 25 Years 

iii)  RBI assessment per 6.4.2.4 and a release prevention barrier per Note 30 Years 

NOTE:  For purposes of 6.4.2.2, a  release prevention barrier means an under-bottom  leak detection and 

containment system designed in accordance with API 650, Appendix I. 

 

6.4.2.3 An  owner/operator who  has  obtained  data  on  the  thickness  and  condition  of  the  tank  bottom  during  

an internal inspection may calculate the interval until the subsequent internal inspection using the measured tank 

bottom corrosion rate and the minimum remaining thickness in accordance with 4.4.7.  

 

6.4.2.4 As  an  alternative  to  the  procedures  in  6.4.2.3,  an  owner/operator may  establish  the  internal  inspection 

interval using RBI procedures in accordance with this section.  

 

RBI assessment shall be performed by an individual or team of individuals knowledgeable in the proper application of 

API 580 principles to aboveground storage tanks, and experienced in tank design, construction details, and reasons for 

tank deterioration, and shall be reviewed and approved by an authorized inspector and a storage tank engineer. The 

initial RBI assessment shall be re-assessed at intervals not to exceed 10 years, at the time of a premature failure, and at 

the time of proposed changes in service or other significant changes in conditions. 

 

RBI  assessment  shall  consist  of  a  systematic  evaluation  of  both  the  likelihood  of  failure  and  the  associated 

consequence of failure, utilizing the principles of API 580. RBI assessment shall be thoroughly documented, clearly 

defining all factors contributing to both likelihood and consequence of tank leakage or failure.  

 

6.4.2.4.1 Likelihood Factors 
 
Likelihood factors that should be considered in tank RBI assessments include, but are not limited to, the following: 

a) original thickness, weld type, and age of bottom plates; 

b) analysis methods used  to determine  the product-side,  soil-side and external  corrosion  rates  for both  shell and 

bottom and the accuracy of the methods used; 

c) inspection history, including tank failure data; 

d) soil resistivity; 

e) type and quality of tank pad/cushion; 

f) water drainage from berm area; 

g) type/effectiveness of cathodic protection system and maintenance history; 

h) operating temperatures; 

i) effects on internal corrosion rates due to product service; 

j) internal coating/lining/liner type, age and condition; 

k) use of steam coils and water draw-off details; 

l) quality of tank maintenance, including previous repairs and alterations; 

m) design codes and standards and the details utilized in the tank construction, repair and alteration (including tank 

bottoms); 

n) materials of construction; 

o) effectiveness of inspection methods and quality of data; 

p) functional failures, i.e. floating roof seals, roof drain systems, etc.; 

q) settlement data. 
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6.4.2.4.2 Consequence Factors 
Consequence factors that should be considered in tank RBI assessments include, but are not limited to, the following: 

a) tank bottom with a release prevention barrier (RPB); 

b) product type and volume; 

c) mode of failure (i.e. slow leak to the environment, tank bottom rupture or tank shell brittle fracture); 

d) identification of environmental receptors such as wetlands, surface waters, ground waters, drinking water aquifers, 

and bedrock; 

e) distance to environmental receptors; 

f) effectiveness of leak detection systems and time to detection; 

g) mobility of the product in the environment, including, releases to soil, product viscosity and soil permeability; 

h) sensitivity characteristics of the environmental receptors to the product; 

i) cost to remediate potential contamination; 

j) cost to clean tank and repair; 

k) cost associated with loss of use; 

l) impact on public safety and health; 

m) dike containment capabilities (volume and leak tightness). 

 

More qualitative approaches may be applicable that do not involve all of the factors listed above.  In  these cases, 

conservative  assumptions  must  be  used  and  conservative  results  should  be  expected.  A case study  may  be 

necessary to validate the approach. 

 

The  results of  the RBI assessment are  to be used  to establish a  tank  inspection  strategy    that defines  the most 

appropriate  inspection  methods,  appropriate  frequency  for  internal,  external  and  on-stream  inspections,  and 

prevention and mitigation steps to reduce the likelihood and consequence of  tank leakage or failure. 

 

6.4.2.5 Tank owners/operators should  review  the  internal  inspection  intervals of existing  tanks, as  they could be 

modified by  the  requirements of  this section. The following outlines  the applicability of  the  intervals determined  in 

 

a) Tanks  that  have  been  internally  inspected  and whose  internal  inspection  intervals were  determined  solely  by 

corrosion-rate data per 6.4.2.3 need not be  included  in  this  review, as  their  internal  inspection  intervals  remain 

unaffected.  

b) Tanks that have never been internally inspected should be reviewed for compliance with 6.4.2.1.    

c) Tanks that have been internally inspected and whose internal schedules were determined by RBI assessment should 

be reviewed  for  compliance  with  6.4.2.2.  If RBI  assessment  that  complies  with  6.4.2.4  determined an interval 

that has already exceeded the applicable maximum interval under 6.4.2.2, or will exceed it within a period of  five  

years  from  the  publication  date  of  this  edition  of  API  653,  then  the  owner/operator may  use  the RBI 

assessment to  schedule and  complete  the  inspection,  independent of  the applicable maximum  interval, so long  as  

the  inspection is  completed within the  five-year  period. After the five-year  period, the  interval  shall  not exceed the 

applicable maximum interval under 6.4.2.2.  

 

6.4.2.6 If RBI assessment or similar service assessment has been performed, the applicable maximum interval under 

6.4.2.1 or 6.4.2.2 does not apply to a tank storing highly viscous substances which solidify at temperatures below 110 

°F.  Some examples of these substances are: asphalt, roofing flux, resid, vacuum bottoms and reduced crude. 

 

 

6.5 Alternative to Internal Inspection to Determine Bottom Thickness 
In cases where construction, size, or other aspects allow external access  to  the  tank bottom  to determine bottom 

thickness,  an  external  inspection  in  lieu  of  an  internal  inspection  is  allowed  to  meet  the  data  requirements  of 

Table 4.4.  However,  in  these  cases,  consideration  of  other  maintenance  items  may  dictate  internal  inspection 

intervals. This alternative approach shall be documented and made part of the permanent record of the tank. 

 

 

6.6 Preparatory Work for Internal Inspection 
Specific work procedures shall be prepared and followed when conducting inspections that will assure personnel safety 
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and health and prevent property damage in the workplace (see 1.4). 

 

6.7 Inspection Checklists 
Annex  C  provides  sample  checklists  of  items  for  consideration  when  conducting  in-service  and  out-of-service 

inspections. 

 

 

6.8 Records 
 
6.8.1 General 
Inspection records form the basis of a scheduled inspection/maintenance program. (It is recognized that records may 

not exist for older tanks, and  judgments must be based on experience with  tanks  in similar services.) The 

owner/operator shall maintain a  complete  record  file  consisting  of  three  types  of  records, namely:  construction  

records, inspection history, and repair/alteration history. 

 

6.8.2 Construction Records 
Construction records may include nameplate  information, drawings, specifications, construction completion report, 

and any results of material tests and analyses. 

 

6.8.3 Inspection History 
The inspection history  includes all measurements  taken,  the condition of all parts  inspected, and a  record of all 

examinations and tests. A complete description of any unusual conditions with recommendations for correction of 

details which caused the conditions shall also be included. This file will also contain corrosion rate and inspection 

interval calculations. 

 

6.8.4 Repair/Alteration History 
The repair/alteration history includes all data accumulated on a tank from the time of its construction with regard to 

repairs, alterations, replacements, and service  changes  (recorded with  service  conditions  such as  stored product 

temperature and pressure). These records should include the results of any experiences with coatings and linings. 

 

 

6.9 Reports 
 
6.9.1 General 
For each external inspection performed per 6.3.2 and each internal inspection performed per 6.4, the authorized 

inspector shall prepare a  written  report.  These inspection reports along  with  inspector  recommendations  and 

documentation of disposition shall be maintained by the owner/operator for the life of the tank. Local jurisdictions may 

have additional reporting and record keeping requirements for tank inspections. 

 

6.9.2 Report Contents 
Reports shall include at a minimum the following information: 

a) date(s) of inspection; 

b) type of inspection (external or internal); 

c) scope  of  inspection,  including  any  areas  that  were  not  inspected,  with  reasons  given  (e.g.  limited scope  of 

inspection, limited physical access; 

d) description of the tank (number, size, capacity, year constructed, materials of construction, service history, roof and 

bottom design, etc.), if available; 

e) list of components inspected and conditions found (a general checklist such as found in Annex C may be used to 

identify the scope of the inspection) and deficiencies found; 

f) inspection methods and tests used (visual, MFL, UT, etc.) and results of each inspection method or test; 

g) corrosion rates of the bottom and shell; 

h) settlement survey measurements and analysis (if performed); 

i) recommendations per 6.9.3.1; 

j) name,  company,  API  653  certification  number  and  signature  of  the  authorized  inspector  responsible  for  the 
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inspection; 

k) drawings, photographs, NDE reports and other pertinent information shall be appended to the report. 

 

 

6.9.3 Recommendations 
 
6.9.3.1 Reports shall include recommendations for repairs and monitoring necessary to restore the integrity of the 

tank  per  this  standard  and/or  maintain  integrity  until  the  next  inspection,  together  with  reasons  for  the 

recommendations. The recommended maximum inspection interval and basis for calculation that interval shall also be 

stated. Additionally, reports may include other less critical observations, suggestions and recommendations. 

 

6.9.3.2 It  is  the  responsibility  of  the  owner/operator  to  review  the  inspection  findings  and  recommendations, 

establish  a  repair  scope,  if  needed,  and  determine  the  appropriate  timing  for  repairs,  monitoring,  and/or 

maintenance activities. Typical timing considerations and examples of repairs are: 

a) prior to returning the tank to service—repairs critical to the integrity of the tank (e.g. bottom or shell repairs); 

b) after the tank is returned to service—minor repairs and maintenance activity (e.g. drainage improvement, painting, 

gauge repairs, grouting, etc.); 

c) at the next scheduled internal inspection—predicted or anticipated repairs and maintenance (e.g. coating 

renewal, planned bottom repairs, etc.); 

d) monitor condition for continued deterioration—(e.g. roof and/or shell plate corrosion, settlement, etc.). The 

owner/operator shall ensure that the disposition of all  recommended  repairs and monitoring  is documented  in 

writing and that reasons are given if recommended actions are delayed or deemed unnecessary. 

 

 

6.10 Nondestructive Examinations (NDEs) 
Personnel performing NDEs shall meet the qualifications identified in 12.1.1.2, but need not be certified in accordance 

with Annex D.  The  results  of  any NDE work,  however, must  be  considered  in  the  evaluation  of  the  tank  by  an 

authorized inspector. 
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APPENDIX B 

FUEL STORAGE TANK INSPECTION PLAN  
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LOCATION Area 

YEAR 

FABRICATED 

/INSTALLED 

CAP 

(Litres 

API 653 (Last 

10 yr Initial 

Internal 

Inspection 

Date) 

Planned 

Internal 

Inpsection 

Date 

Planned 

External 

Inspection 

Date 

BISHOP FALLS, Hanger TROC 10/20/2010 10,000   2020 2016 

BISHOP FALLS, M.M. TROC 1996/96 1,300   2016 2016 

BISHOP FALLS, Salvage TROC 1996/96 4,540   2016 2016 

BISHOP FALLS, Salvage TROC 1996/96 18,000   2017 2016 

BISHOP FALLS,Transp. TROC 1988/88 2,300 1998 2016 2016 

BISHOP"S FALLS, Diesel TROC 2002 960   2016 2016 

BISHOPS FALLS,Terminals TROC 1996/96 4,540   2016 2016 

BISHOPS FALLS, Terminals TROC 1996/96 4,540   2016 2016 

BLACK TICKLE TROL 1992/92 257,000 2007 2019 2014 

BLACK TICKLE TROL 1992/92 257,000 2007 2019 2014 

CARTWRIGHT TROL 2009 46,202   2019 2014 

CHARLOTTETOWN TRON 2001 10,000   2016 2015 

CHARLOTTETOWN TRON 2008 5,005   2019 2015 

CHARLOTTETOWN TRON 1984/84 300,000 2008 2019 2015 

FRANCOIS TROC 2011 5,000   2021 2016 

FRANCOIS TROC 2011 5,000   2021 2016 

GOOSE BAY, G T TROL 1990/1991 54,552 2001 2017 2014 

GOOSE BAY, G T TROL 1990/1991 54,552 2001 2017 2014 

GOOSE BAY, G T TROL 1990/1991 54,552 2001 2017 2014 

GOOSE BAY, G T TROL 1990/1991 37,900 2001 2017 2014 

GOOSE BAY, G T TROL 1990/1991 2,293 2001 2017 2014 

GOOSE BAY, NORTH PLANT TROL 2001/01 264 2011 2015 2014 

GOOSE BAY, NORTH PLANT TROL 1996 45,400   2016 2014 

GOOSE BAY, NORTH PLANT TROL 1996 45,400   2016 2014 

GOOSE BAY, NORTH PLANT TROL 1996 4,540   2016 2014 

GOOSE BAY, NORTH PLANT TROL 2001/01 946 2011 2016 2014 

GOOSE BAY, NORTH PLANT TROL 2001/01 946 2011 2016 2014 

GOOSE BAY, NORTH PLANT TROL 2001/01 946 2011 2016 2014 

GOOSE BAY, NORTH PLANT TROL 2008 30,363   2018 2014 

GOOSE BAY, NORTH PLANT TROL 2001/01 5,000 2011 2018 2014 

GREY RIVER TROC 1990/90 22,730 2009 2019 2016 

GREY RIVER TROC 1990/90 22,730 2009 2019 2016 

HARDWOODS GT TROC 2004 454   2015 2016 

HARDWOODS GT TROC 1976/97 2,273,000 1997 2015 2016 

HAWKES BAY TRON 1974/96 23,730   2016 2015 

HAWKES BAY TRON 1996/96 23,730   2016 2015 

HOPEDALE TROL 2005/05 22,700 2015 2016 2014 
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LOCATION Area 

YEAR 

FABRICATED 

/INSTALLED 

CAP 

(Litres 

API 653 (Last 

10 yr Initial 

Internal 

Inspection 

Date) 

Planned 

Internal 

Inpsection 

Date 

Planned 

External 

Inspection 

Date 

L'ANSE au LOUP TRON 1999/05 22,730   2015 2015 

L'ANSE au LOUP TRON 2003/04 22,700   2018 2015 

LITTLE BAY ISLANDS TROC 1990/90 22,730   2015 2016 

LITTLE BAY ISLANDS TROC 1995/95 4,546   2015 2016 

MAKKOVIK TROL 1982/90 68,190 2006 2017 2014 

MAKKOVIK TROL 1982/90 68,190 2006 2017 2014 

MAKKOVIK TROL 1970/90 45,460 2006 2017 2014 

MAKKOVIK TROL 1990/90 314,000 2006 2018 2014 

MAKKOVIK TROL 1990/90 314,000 2006 2018 2014 

MAKKOVIK TROL 1990/90 314,000 2006 2018 2014 

MARY'S HARBOUR TRON 2009 5,011   2019 2015 

MARY'S HARBOUR TRON 1990/90 314,000 2012 2024 2015 

MARY'S HARBOUR TRON 1990/90 314,000 2012 2024 2015 

McCALLUM TROC 1998/98 90,800   2015 2016 

MUD LAKE TROL 1997/98 2,270   2016 2014 

MUD LAKE TROL 1997/99 2,270   2016 2014 

NAIN TROL 2001/01 45,400   2016 2014 

NAIN TROL 1974/74 144,140 2002 2016 2014 

NAIN TROL 1974/74 144,140 2002 2016 2014 

NAIN TROL 1974/74 144,140 2002 2016 2014 

NAIN TROL 1987/87 600,000 2006 2016 2014 

NORMAN BAY TRON 2007 32,400   2017 2015 

NORMAN BAY TRON 2007 32,400   2017 2015 

NORMAN BAY TRON 2011 20,000   2021 2015 

PARADISE RIVER TROL 2005/2005 45,400   2016 2014 

PETITES TROC 1993/97 22,730   2015 2016 

PORT HOPE SIMPSON TRON 1975/75 22,730   2015 2015 

PORT HOPE SIMPSON TRON 1995/95 22,730   2015 2015 

PORT HOPE SIMPSON TRON 2010 5,000   2020 2015 

PORT SAUNDERS TRON 1997/97 4,540   2015 2015 

PORT SAUNDERS TRON 1997/00 2,270   2015 2015 

Postville TROL 2011 319,000   2021 2014 

Postville TROL 2011 319,000   2021 2014 

RAMEA TROC 2006 9,000   2017 2016 

RAMEA TROC 1994/94 45,460   

Replaced 

2014 2016 

RIGOLET TROL 1997/97 45,400 2007 2018 2014 
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LOCATION Area 

YEAR 

FABRICATED 

/INSTALLED 

CAP 

(Litres 

API 653 (Last 

10 yr Initial 

Internal 

Inspection 

Date) 

Planned 

Internal 

Inpsection 

Date 

Planned 

External 

Inspection 

Date 

RIGOLET TROL 1997/97 45,400 2007 2018 2014 

RIGOLET TROL 1998/2000 22,730 2007 2018 2014 

RIGOLET TROL 1995/95 90,920 2008 2018 2014 

RIGOLET TROL 1983/95 90,900 2008 2018 2014 

RIGOLET TROL 1985/85 300,000 2007 2018 2014 

ST. ANTHONY TRON 1973/73 22,730   2014 2015 

ST. ANTHONY TRON 1992/92 22,730   2014 2015 

ST. ANTHONY TRON 1992/92 22,730   2014 2015 

ST. ANTHONY TRON 2007 1,900   2017 2015 

ST. BRENDAN'S TROC 1981/2000 68,190 2000 2017 2016 

ST. BRENDAN'S TROC 2010 1,136   2020 2016 

ST. LEWIS TRON 2011 5,011   2021 2015 

ST. LEWIS TRON 2012 45,000   2022 2015 

ST. LEWIS TRON 2012 45,000   2022 2015 

STEPHENVILLE DEPOT TROC 1997/97 4,540   2015 2016 

STEPHENVILLE DEPOT TROC 1999/99 2,273   2015 2016 

STEPHENVILLE GT TROC 2005 329   2014 2016 

STEPHENVILLE GT TROC 1975/2000 501,000 2000 2014 2016 

STEPHENVILLE GT TROC 1975/2000 501,000 2000 2014 2016 

STEPHENVILLE GT TROC 1975/2000 501,000 2000 2014 2016 

WHITBOURNE TROC 1999/99 4,560   2015 2016 

WHITBOURNE TROC 1999/99 4,560   2015 2016 

WILLIAMS HARBOUR TRON 2007/07 40,391   2017 2015 

WILLIAMS HARBOUR TRON 2007/07 40,391   2017 2015 

WILLIAMS HARBOUR TRON 2007/07 40,391   2017 2015 

 
TROC  = Transmission and Rural Operations, Central Region 

TRON  = Transmission and Rural Operations, Northern  Region 

TROL = Transmission and Rural Operations, Labrador Region 
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APPENDIX C 

API STANDARD 653 – AUTHORIZED INSPECTOR CERTIFICATE (ANNEX D) 
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Annex D 
Authorized Inspector Certification 
 
D.1 Examination 
A written examination to certify an authorized inspector within the scope of API 653 shall be administered by a third 

party designated by API. The examination shall be based on the current API 653 body of knowledge as published by API. 

 

 

D.2 Certification 
D.2.1 An API 653 authorized inspector certificate will be issued when an applicant has successfully passed the API 653 

certification examination, and satisfies the criteria for education and experience. Education and experience, when 

combined, shall be equal to at least one of the following. 

 

a) A bachelor of science degree in engineering or technology plus one year of experience in supervision or 

performance of inspection activities as described in API 653. 

b)  A two-year degree or certificate in engineering or technology, plus two years of experience in the design, 

construction, repair, inspection, or operation of aboveground storage tanks, of which one year must be in 

supervision or performance of inspection activities as described in API 653. 

c)  A high school diploma or equivalent, plus three years of experience in the design, construction, repair, 

inspection, or operation of aboveground storage tanks, of which one year must be in supervision or 

performance of inspection activities as described in API 653. 

d)  A minimum of five years of experience in the design, construction, repair, inspection, or operation of 

aboveground storage tanks, of which one year must be in supervision or performance of inspection activities 

as described in API 653. 

 

D.2.2 An API certificate for an authorized inspector is valid for three years from its date of issuance. 

 

D.2.3 An API 653 authorized inspector certificate is valid in all jurisdictions and any other location that accepts or other 

wise does not prohibit the use of API 653. 

 

 
D.3 Certification Agency 
API shall be the certifying agency. 

 

 

D.4 Retroactivity 
The certification requirements of API 653 shall not be retroactive or interpreted as applying before 12 months after the 

date of publication of this edition or addendum of API 653. The recertification requirements of D.5 shall not be 

retroactive or interpreted as applying before three years after the date of publication of this edition or addendum of 

API 653. 

 

D.5 Recertification 
D.5.1 Recertification is required three years from the date of issuance of the API 653 authorized inspector certificate. 

Recertification by written examination will be required for authorized inspectors who have not been actively engaged 

as authorized inspectors within the most recent three-year certification period. Recertification exams will be in 

accordance with all of the provisions contained in API 653. 
 

D.5.2 Actively engaged as an authorized inspector shall be defined as one of the following provisions: 

a) a minimum of 20 % of the time spent performing inspection activities, or supervision of inspection activities, or 

engineering support of inspection activities as described in API 653 over the most recent three-year certification 

period; 

b) performance of inspection activities or supervision of inspection activities or engineering support of inspection 
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activities on 75 aboveground storage tanks as described in API 653 over the most recent three-year certification 

period 

 
NOTE: Inspection activities common to other API inspection documents (NDE, record keeping, review of welding documents, etc.) 

may be considered here. 

 

D.5.3 Once every other recertification period (every six years), inspectors actively engaged as an authorized inspector 

shall demonstrate knowledge of revisions to API 653 that were instituted during the previous six years. This 

requirement shall be effective six years from the inspector’s initial certification date. Inspectors who have not been 

actively engaged as an authorized inspector within the most recent three-year period shall recertify as required in 

D.5.1. 
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Project Title: Upgrade Ventilation System 

Location:  Ramea 

Category:  Transmission and Rural Operations - Generation 

Type:   Other 

Classification: Normal  

 

Project Description:  

This project involves upgrading the ventilation system in the diesel plant located in Ramea. The scope of the 

project includes:  

• Installation of two new corrosion resistant direct-drive roof exhausters; 

• Replacement of the existing louvers on the south and west walls;  

• Replacement of the window on the west wall of the engine hall with a supply louver;  

• Closure of one supply louver on the east/back wall relative to the generator sets  and one supply 

louver on the second story of the south wall  to improve ventilation airflow routing; 

• Addition of a window air conditioning unit in the kitchen; 

• Removal of the existing exhaust and supply fans and seal the roof and wall openings; 

• Installation of insulation blankets on the exhaust piping and mufflers; and 

• Installation of generator mounted crankcase breather filters to remove oil from the building 

atmosphere. 

 

The budget estimate for the project is shown in Table 1. 

 

Table 1: Budget Estimate 

Project Cost:     ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    47.3  0.0  0.0 47.3  

   Labour 62.0 0.0  0.0 62.0 

   Consultant 33.8  0.0  0.0 33.8  

   Contract Work     54.0  0.0  0.0 54.0  

   Other Direct Costs    11.9  0.0  0.0 11.9  

   Interest and Escalation 14.0  0.0  0.0 14.0  

   Contingency 40.0  0.0  0.0 40.0  

TOTAL 263.0  0.0  0.0  263.0  

 

The budget estimate is higher than the capital cost estimate provided in the Hatch report (see Appendix A, 

Table 7-2).  The Hatch report is a high level estimate that allows small margins for design costs and labor 

estimates that are based on a conservative percentage of materials cost (25%). Considering Hydro’s 
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experience in recent years in receiving higher than expected tender submissions, and the isolated location of 

the work site, the estimate provided in Table 1 is more accurate.    

 

Justification: 

 

In 2012, Hatch, an engineering consulting company, was engaged to develop remediation options and class 

five estimates for deficiencies at various remote diesel locations owned by Hydro. Ramea was identified by 

Hydro as having ventilation concerns because the diesel plant was too warm. On April 12, 2013 Hatch issued 

their final report, Diesel Plant Remediation Phase 2 (see Appendix A for the report section outlining the 

recommendations for Ramea).  

 

The modifications recommended by Hatch will decrease the heat rejected back into the building by adding 

insulation to the exhaust piping on the diesel generator. The current exhaust fans are proposed to be 

replaced by higher capacity fans along with a reconfiguration of the intake and exhaust louvers in the 

facility. The result of these changes will be adequate ventilation and improved air flow to ensure no more 

than a 10°C temperature rise in the building, which meets the diesel generator’s manufacturers suggested 

temperature rise of between 8.5°C and 12.5°C.  The final recommendation to reduce the buildup of heat in 

the diesel plant is to install a window air conditioner unit in the second level kitchen to allow for cooling on 

this level during the warmest periods of the year regardless of the operation of the diesel generators. 

 

Another recommendation from Hatch is to add generator mounted crankcase breather filters to improve 

the air quality in the generator hall. These filters will capture any blow-by, which occurs when some of the 

gasses from the combustion process leak past the piston ring and end up in the crankcase.  

 

This project is required to ensure reliable operation of the diesel generators in Ramea. Leaving the system as 

it is will increase the risk of damaging the diesel generators, potentially leading to a generator shutdown or a 

forced de-rating of the diesel generator’s output to control the high temperatures in the facility.  

 

Existing System: 

The diesel plant in Ramea is located on the Northwest Island off the southwest coast of Newfoundland. The 

facility’s engine hall contains three 925 kW diesel generators that serve the community of Ramea. The 

engine hall ventilation system consists of two roof-mounted exhaust fans, EF1 and EF2, two wall-mounted 

fan-forced supply louvers, LV1 and LV2, and three passive-ventilation wall louvers, LV3 – LV5, as illustrated 

in Figure 1.  
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Figure 1: Ramea – Existing Ventilation System 

 

The existing system was designed to utilize the supply fans and supply louvers to provide ventilation and 

combustion air to the diesel generators. The heat rejected from the diesel generators and auxiliary 

equipment would then be removed from the diesel building through the roof exhaust fans. In 2011 the 

system was identified as not working properly and when assessed, it was determined that it needed 

replacement. Currently, the system is not in service and Hydro is relying on the passive systems and the use 

of windows and the overhead door while staff is on site.  

 

There has been no major work and/or upgrade to this system. 

 

Operating Experience: 

There is no relevant data to provide regarding: Outage Statistics, Legislative or Regulatory Requirements, 

Safety Performance, Environmental Performance, Maintenance History, and Historical Information. 

 

The current ventilation system is not in operation which is putting the facility at risk for a decreased in 

performance and possibly a de-rating on the units in Ramea. The status quo in this situation is not 

acceptable as the system is required for normal operation of the diesel plant.  

 

A properly functioning diesel generator building ventilation system ensures there are sufficient amounts of 

cooling air and combustion air. Cooling air is necessary to remove the heat rejected from the generator, 

engine, and auxiliary components. The combustion air is required for the engine to burn the diesel fuel. A 
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malfunctioning ventilation system can result in the following problems: 

• High temperatures around the generator can lead to poor performance, overheating and 

subsequent shutdown, as well as a decrease in service life; 

• There can be issues with other equipment in the building that may be sensitive to high or low 

temperatures; and 

• It produces an uncomfortable work environment for personnel to work in.  

 
Reliability Performance 

There are no outage statistics concerning the ventilation system in Ramea as the diesel generators continue 

to operate at the present time. However the reliability of the system is part of the justification as the system 

is not operational. 

 

Vendor Recommendations 

The recommendation from Caterpillar in terms of the ventilation is to limit engine room enclosure 

temperature rise when the diesel generators are in operation to be not more than 8.5°C – 12.5°C. This is 

noted in the Caterpillar Application and Installation Guide: Engine Room Ventilation on page 4 (see Appendix 

B for the applicable section). 

 

Maintenance or Support Arrangements 

All equipment associated with this project is maintained by plant personnel and contractors.   

 

Anticipated Useful Life 

The anticipated useful life of a new ventilation system would be approximately 15 years. 

 

Development of Alternatives 

When Hatch was engaged to develop remediation options with order of magnitude estimates for 

deficiencies at various remote diesel locations owned by Hydro they were asked to assess the ventilation 

system at Ramea. Hatch looked at three options: 

• Do nothing  - keep the status quo; 

• Perform basic improvements to get the system back on-line; and 

• A complete redesign and modification of the ventilation system. 

 

Option 1 was immediately rejected as the status quo of not acceptable. Option 3 was not feasible as there 

would be a need to do significant modifications to the diesel building to incorporate the redesign and 



2014 Capital Projects $200,000 and Over but less than $500,000: Explanations 

 

Newfoundland and Labrador Hydro 2014 Capital Budget Application D - 139 

modifications to the ventilation system. Therefore option 2 was the option pursued for this estimate. Option 

2 will ensure a temperature rise of approximately 10°C which is within the manufacturer’s 

recommendations. The scope of the work is contained in the project description section of this proposal and 

the reworked layout is below in Figure 2. 

 

 
Figure 2: Proposed Basic Improvements to the Ventilation System - Ramea 

 

Conclusion: 

This project is justified to ensure reliable operation of the diesel generators in Ramea. Leaving the system as 

is will increase the risk of damaging the diesel generators and potentially leading to a generator shutdown or 

a forced de-rating of the diesel generator to control the temperature in the facility. The option chosen to 

mitigate the high temperatures at Ramea considered all areas of the facility. There is a proposed change to 

the ventilation system that will ensure the system is properly sized, to provide additional insulation and 

filters to add to the diesels to minimize heat rejected and fumes that leak back into the diesel building, and 

finally, to add an air conditioner in the kitchen so employees can have a cool area for relief during the 

warmest periods of the year. Since the forced de-rating or shutdown of these diesel units could cause a loss 

of power to the community, this project is required.  

 

Project Schedule: 

The anticipated project schedule is shown in table 2. 
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Table 2: Project Schedule 

Activity Start Date End Date 

Planning Open project, review schedule 

Consultant contracts and purchase 

order required 

March 2014 March 2014 

Design Site visit with consultant 

Design package 

April 2014 May 2014 

Procurement Order equipment May 2014 May 2014 

Construction Remove old ventilation  equipment  

Install new ventilation equipment 

Install filters and insulation on diesels 

Install ladder 

 

August 2014 

 

September 2014 

Commissioning Commission ventilation system September 2014 September 2014 

Closeout Project close-out October 2014 October 2014 
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APPENDIX A 

HATCH REPORT 

DIESEL PLANT REMEDIATION PHASE 2 - RAMEA 
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APPENDIX B 

CATERPILLAR APPLICATION AND INSTALLATION GUIDE: ENGINE ROOM VENTILATION 
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Project Title: Replace Fuel Storage Tank 

Location:  Ramea 

Category:  Transmission and Rural Operations - Generation  

Type:   Other 

Classification:  Mandatory 

 

Project Description:  

This project involves the purchase and installation of two new 30,000 litre, double wall, vacuum sealed, 

horizontal fuel storage tanks, to replace the existing 45,460 litre, self-dyked, horizontal fuel tank.  Work will 

include the supply and installation of the new fuel tanks and modifications to the fuel header system to 

accommodate the new tanks.  The budget estimate for this project is shown in Table 1. 

 

Table 1: Budget Estimate 

Project Cost:     ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    74.7 0.0  0.0 74.7 

   Labour 60.5 0.0  0.0 60.5 

   Consultant 0.0  0.0  0.0 0.0  

   Contract Work     35.1 0.0  0.0 35.1 

   Other Direct Costs    13.5 0.0  0.0 13.5 

   Interest and Escalation 13.6 0.0  0.0 13.6 

   Contingency 36.8 0.0  0.0 36.8 

TOTAL 234.2  0.0  0.0  234.2  

 

Justification: 

The existing fuel storage tank was installed in 1994.  The tank has deteriorated with age due, in large part, to 

its proximity to a corrosive marine environment.  During the completion of a daily tank inspection on 

October 28, 2011, it was noted that the tank’s dyke drain and drain valve had completely rusted through 

(see Figures 1 and 2). 
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Figure 1: Corroded Dyke Drain Valve 

 

 

 
Figure 2: Water Leaking from Dyke Drain Valve Piping During Leak Test 

 

 

 While it has since been fitted with a makeshift wooden plug, the current condition of the dyke drain has 

compromised the ability of the dyke to adequately contain fuel, essentially rendering it useless in the event 

of a leak.  This is a violation of the Storage and Handling of Gasoline and Associated Products Regulation 

2003, section 27 (8)(a) states that “Aboveground storage tanks shall be surrounded by a dyke which shall be 
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designed and constructed as follows: (a) where a dyked area contains only one storage tank, the dyked area 

shall retain not less than 110 percent of the capacity of the tank; and (c) the base and walls of the dyke shall 

have an impermeable lining of clay, concrete, solid masonry or other material designed, constructed and 

maintained to be liquid tight to a permeability of 25 litres/metre2 /day.”   

 

As there is only one fuel storage tank located at the Ramea diesel plant, logistical issues arise when 

attempting to conduct tank maintenance.  Presently, the completion of maintenance work and internal tank 

inspections require the tank to be drained, and temporary site storage arranged to ensure continuity of fuel 

supply to the generation units; this process is both costly and can be difficult to schedule from a logistical 

perspective. Consequently, the completion of annual tank maintenance and internal tank inspections11 is 

often delayed.  Due to existing constraints, presented by the single fuel storage tank, the tank in Ramea has 

never undergone an internal inspection.   

 

 Aside from the operational benefits achieved through the addition of a second tank, there is the added 

bonus of additional fuel storage capacity.  While there have been no fuel supply issues to date, should the 

ferry experience extensive delays as a result of inclement weather, ice or operational issues, there is a 

possibility that the fuel supply could be exhausted.  The two 30,000 litre tanks will provide an additional 

14,450 litres of storage capacity – enabling the plant to produce electricity for an additional four to five days 

under peak load.   

 

While the majority of Hydro’s 25 diesel generation sites contain multiple fuel storage tanks, eight  facilities, 

located in Little Bay Islands, McCallum, Petites, Ramea, St. Brendan’s, Cartwright, Hopedale, and Paradise 

River, only contain a single tank.  To help to ensure the continued provision of reliable power to these 

remote communities, Hydro is presently drafting a corporate standard to ensure that a minimum of two fuel 

storage tanks are available at these sites.         

     

Replacement of the existing tank is justified based on the need to conform to the provincial regulatory 

requirements.  Replacement of the tank with two new double wall, vacuum sealed, horizontal fuel storage 

tanks will satisfy the applicable regulatory requirements, provide added fuel storage contingency, ensure 

continuity of fuel supply, and simplify the completion of routine tank maintenance by enabling a tank 

undergoing maintenance to be drained while satisfying fuel supply requirements via the second tank. 

                                                           
11

 Hydro has adopted the guidelines outlined in the American Petroleum Institure (API) Standard 653 for the completion 

of tank inspections.  The API 653 standard recommends that internal tank inspections be completed every ten years.     
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Existing System: 

The existing diesel fuel site storage in Ramea, consists of a single 45,460 litre, self-dyked, horizontal fuel tank 

(see figure 3). 

 

 
Figure 3: Ramea Fuel Storage Tank 

 

The plant contains three diesel generating units, each with an installed capacity of 925 kW.  The tank 

satisfies Hydro’s site fuel storage requirements and is required to ensure the continued provision of safe, 

reliable power to the community of Ramea. 

 

Fuel is delivered to the Ramea diesel plant by way of truck delivery.  Fuel trucks are loaded in Stephenville, 

before travelling to Burgeo where they utilize the provincial ferry service to travel to Ramea.  Fuel crossings 

are completed on a weekly basis, during the designated dangerous goods crossing.   

 

Operating Experience: 

The Ramea diesel plant is the community’s primary source of electrical power and, thus, is in continuous 

operation.  The fuel storage tanks in Ramea provide the fuel supply for the plant. 

As there is only one fuel storage tank located at the Ramea diesel plant, this creates logistical issues when 

attempting to conduct routine tank maintenance.  Presently, the completion of any maintenance work 

requires the tank to be drained and temporary site storage arranged to ensure continuity of fuel supply to 

the generation units.  This process often impedes the completion of routine maintenance work and 
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scheduled fuel deliveries, thus, extending the time periods between scheduled maintenance items beyond 

the acceptable limit. 

 

Legislative or Regulatory Requirements 

This project is necessary to meet the requirements of the Storage and Handling of Gasoline and Associated 

Products Regulation 2003.  Section 27 (8) (a) of the regulations states that “Aboveground storage tanks shall 

be surrounded by a dyke which shall be designed and constructed as follows: (a) where a dyked area 

contains only one storage tank, the dyked area shall retain not less than 110% of the capacity of the tank; 

and (c) the base and walls of the dyke shall have an impermeable lining of clay, concrete, solid masonry or 

other material designed, constructed and maintained to be liquid tight to a permeability of 25 litres/metre2 

/day.”   

 

Environmental Performance 

There are no environmental performance issues, outside of the regulatory non-compliance indicated in the 

previous section.  

 

Maintenance or Support Arrangements 

Maintenance of the fuel storage system in Ramea is performed by Hydro personnel.  Regular tank 

inspections are contracted out to local companies through the Public Tendering process. 

 

Maintenance History 

The tank in Ramea is subject to a daily inspection by the plant operator.  Weekly reconciliation measures 

also include fuel dips to ensure that there is no fuel being released into the environment.  Given the routine 

nature of these tasks, they are not tracked under separate work orders.  Consequently, a detailed 

breakdown of the five-year maintenance history is unavailable. 

 

Historical Information 

Historical information for recent fuel tank replacement projects is contained in Table 2.  
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Table 2: Historical Information 

Year 

Capital Budget 

($000) 

Actual 

Expenditures 

($000) Units 

Cost per 

Unit  

($000) Comments 

2011 131.3 139.3 1 139.3 Replace Fuel Tank Francois 

2010 149.1 166.9 1 166.9 Upgrade Fuel Storage Hinds Lake 

2009 139.1 141.9 1 141.9 Upgrade Fuel Storage Cartwright 

 

Anticipated Useful Life 

The anticipated useful life of the new tanks and fuel header system is 20 years. 

 

Evaluation of Alternatives: 

A cost benefit analysis was completed for two tank replacement alternatives.  The study period for the cost 

benefit analysis was 20 years, as this is the service life achieved by the existing tank. 

 

Alternative 1: Direct replacement of the single 45,460 litre, self-dyked, horizontal fuel tank with a new 

45,460 litre, double wall, vacuum sealed, horizontal fuel storage tank. 

 

While the material and installation costs for this alternative were lower than that of Alternative 2, the 

maintenance costs associated with this option proved to be higher.   With a single tank, the completion of 

interior inspection and cleaning requires the establishment of a temporary fuel storage system.  This 

temporary storage system serves to fuel the generation units, enabling the permanent tank to be drained, 

cleaned and inspected.  The arrangement, set-up and dismantling of a temporary system which complies 

with applicable regulatory requirements, while required infrequently, is a costly endeavor.    

 

Alternative 2: Replacement of the single 45, 460 litre, self-dyked, horizontal fuel tank with two new 30,000 

litre, double wall, vacuum sealed, horizontal fuel storage tanks.           

 

The addition of a second tank eliminates the requirement to establish a temporary site storage system for 

the completion of interior tank maintenance and cleaning while ensuring continuity of supply to Hydro’s 

customers.    

 

Although the cumulative Present Worth (CPW) difference between the two alternatives is marginal, 

Alternative 2 is the least cost option and is the recommended alternative.  The results of the cost benefit 

analysis are illustrated in Table 3.   
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Table 3: Cost Benefit Analysis Summary Table 

RAM - Replace Fuel Tank 

Alternative Comparison 

Cumulative Net Present Value 

To The Year 

2033 

              

      Cumulative CPW Difference between 

Alternatives Net Present Alternative and the 

      Value (CPW) Least Cost Alternative 

              

              

Alt. #1 Replace Fuel Tank In-

Kind 306,137    2,472    

Alt. #2 Replace w/ Two 

30,000 Litre Tanks 303,665    0    

          

              

 

Conclusion: 

To ensure compliance with the provincial Storage and Handling of Gasoline and Associated Products 

Regulations, 2003 the existing fuel storage tank in Ramea must be replaced.   

 

The existing tank is approximately 20 years old and, given its close proximity to a corrosive marine 

environment, the tank is severely corroded.   The dyke’s drain and drain valve have completely rusted away, 

requiring them to be fitted with a makeshift wooden plug.  The current condition of the dyke drain has 

compromised the ability of the dyke to adequately contain fuel, essentially rendering it useless in the event 

of a leak. 

 

Replacement of the existing 45,460 litre tank with two new 30,000 litre tanks will satisfy the applicable 

regulatory requirements, provide added fuel storage contingency, ensure continuity of fuel supply, and 

simplify the completion of routine tank maintenance by enabling a tank undergoing maintenance to be 

drained while satisfying fuel supply requirements via the second tank. 

 

Project Schedule: 

The anticipated project schedule is shown in Table 3. 
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Table 3: Project Schedule 

Activity Start Date End Date 

Planning Budget review, develop schedule, site visit April 2014 April 2014 

Design Develop tender package May 2014 June 2014 

Procurement Purchase of fuel storage tanks June 2014 July 2014 

Construction Installation of new fuel storage tanks August 2014 August 2014 

Commissioning Final inspection - August 2014 

Closeout Project closeout - October 2014 
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Project Title: Install Additional Washrooms 

Location:  Various Sites 

Category:  Transmission and Rural Operations - Terminal Stations 

Type:   Other 

Classification:  Normal  

 

Project Description:  

This project is the second year of a multi-year program to install additional washrooms in various Hydro site 

facilities to accommodate employees of both genders required to work at these sites.  This budget proposal 

is requesting $251,000 for 2014 and is the second year of a 15 year program.  There are approximately sixty 

Hydro facilities which require an additional washroom under this program.  The sites include all of Hydro’s 

remote sites and encompass terminal station control buildings, diesel generation plants, and hydroelectric 

generation plants.  A listing of the sites, in priority order, is included as Appendix A.  The intention is to 

complete the required upgrades at all Hydro remote site facilities.  The budget estimate for this project is 

shown in Table 1. 

   

 Table 1:  Budget Estimate 

Project Cost:     ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    0.0  0.0  0.0  0.0  

   Labour 90.8  0.0 0.0  90.8  

   Consultant 0.0  0.0  0.0  0.0  

   Contract Work     114.9  0.0  0.0  114.9  

   Other Direct Costs    28.5  0.0  0.0  28.5  

   Interest and Escalation 16.8  0.0  0.0  16.8  

   Contingency 0.0  0.0  0.0  0.0  

TOTAL 251.0  0.0  0.0  251.0  

 

Justification: 

This project is required to provide additional washrooms in all of Hydro’s remote site facilities which 

currently contain a single washroom.  Since Hydro employs without regard to gender, there is a requirement 

to provide separate washroom facilities for each gender to support workplace inclusion and diversity.   

 

The provision of separate, washroom facilities for male and female employees is a requirement of the 

Occupational Health and Safety Regulations, as outlined in the legislative requirements section below.  This 

project is justified on the need to provide a workplace which meets current industry standards and complies 

with the provincial legislative requirements. 
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Existing System: 

Hydro’s site facilities include diesel plants, hydroelectric plants, and terminal station control buildings.  

Based on occupancy requirements these buildings typically contain a single washroom.  For the most part, 

this has satisfied Hydro’s requirements as the vast majority of the staff members utilizing these facilities 

have typically been male.  In recent years, there has been a greater deployment of female workers at these 

sites and, as a result, there is a requirement for the addition of separate washroom facilities. 

 

This work will form the second year of a multi-year program to complete the installation of additional 

washroom facilities.  This project is driven by workplace diversity and a requirement under the Occupational 

Health and Safety Regulations.  As a result, the following items are not relevant to this project: 

• Operating Experience; 

• Reliability Performance; 

• Outage Statistics; 

• Environmental Performance; 

• Vendor Recommendations; 

• Industry Experience; 

• Maintenance or Support Arrangements; 

• Maintenance History; 

• Anticipated Useful Life; 

• Forecast Customer Growth; 

• Energy Efficiency Benefits; and 

• Economic Analysis. 

 

Process for Selecting Site Facilities to Receive Additional Washrooms 

The prioritization list, located in Appendix A, was derived through an internal assessment of the various sites 

within Hydro’s system.  The prioritized ranking of these sites was based on the frequency in which female 

employees have been required to visit these locations.  While is Hydro’s intent to complete the work in 

accordance with the prioritized ranking scheme, changes in site conditions and facility usage may result in 

slight deviations from this plan.  Site priority will be reviewed on an annual basis and, if warranted, the list 

may be modified to reflect the revised priorities. 

 

The number of sites completed in a given year will vary as the costs to complete this work will fluctuate on a 

site by site basis.  Factors such as geographic location, condition of existing facilities, and spatial constraints 

will all have a substantial impact on the cost to complete the work.             
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Legislative or Regulatory Requirements 

Section 61.(2)(c) of the Provincial Occupational Health and Safety Regulations, 2012, states that, “where 

both male and females are employed, separate toilets shall be provided and suitably identified for workers 

of each sex”.   A copy of the applicable section of the regulations is attached as Appendix B. 

 

Hydro’s remote site facilities are frequently visited by both male and female employees for the completion 

of routine maintenance tasks.   Hydro’s standard includes two gender specific washrooms in all new 

construction; the existing facilities contain a single washroom. 

 

The Provincial Occupational Health and Safety Regulations, 2012 stipulate that where both male and female 

workers are employed, a separate toilet shall be provided and suitably identified for workers of each sex.  

Hydro’s remote facilities presently contain a single washroom and fail to comply with the current regulatory 

requirements.  This creates health and sanitation concerns for employees who are uncomfortable with 

sharing the washrooms with employees of the opposite sex. 

      

To comply with the requirements of the Newfoundland and Labrador Occupational Health and Safety 

Regulations, and provide a workplace that is fair and equitable to all of its employees, the installation of 

separate washroom facilities is required.   

 

Historical Information 

As this is a new initiative there is limited, relevant historical information pertaining to this work.  Details of 

the facility upgrades completed in 2013 will be incorporated in the 2015 capital proposal document. 

 

Development of Alternatives 

Given that the existing facilities contain single washrooms, the alternative of installing privacy locksets and 

affixing unisex signage on the washroom doorways was considered.  Consultations with the provincial 

occupational health and safety enforcement officers have deemed this to be an unacceptable solution.  The 

regulations state that separate facilities are required - the provision of additional washroom space is 

required.     

 

The alternative of arranging for portable toilet facilities during the completion of any work at these remote 

facilities was also considered.  This is not a viable alternative given the remote location of many of these 

sites.  It would require weeks of notice to make the necessary arrangements.  As visits to these sites are 
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conducted on a frequent basis and often driven by unscheduled maintenance requirements, it would not be 

feasible to arrange for the periodic transport of such units to Hydro’s sites on an as-needed basis.  

 

The third and final alternative, which proved to be the only viable option, consisted of the construction of an 

additional washroom at Hydro’s site facilities within a prioritized approach.       

 

Conclusion: 

 The implementation of this multi-year program will ensure that separate toilets are available for male and 

female employees at all of Hydro’s remote site facilities.  The inclusion of separate washroom facilities for 

each gender will ensure that Hydro meets the current industry standard and satisfy any requirements of the 

Provincial Occupational Health and Safety Regulations.    

 

Project Schedule: 

The anticipated project schedule is shown in Table 2.  

 

Table 2: Project Schedule 

Activity Start Date End Date 

Planning 
Design transmittal, project set-up, work 

breakdown structure, and scheduling 
February 2014 March 2014 

Design Tender preparation March 2014 April 2014 

Procurement Tender awarded April 2014 May 2014 

Construction Install additional washrooms June 2014 August 2014 

Commissioning Final inspection - August 2014 

Closeout Contract closeout - October 2014 
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APPENDIX A 

PRIORITIZED SITE LISTING OF FACILITIES REQUIRING ADDITIONAL WASHROOM 
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No. Location Description Area 

1 Hardwoods Gas Turbine/Terminal Station CENTRAL 

2 Happy Valley Gas Turbine/Terminal Station LABRADOR 

3 Oxen Pond Terminal Station CENTRAL 

4 Western Avalon Terminal Station CENTRAL 

5 Come By Chance Terminal Station CENTRAL 

6 Sunnyside Terminal Station CENTRAL 

7 Vale (Long Harbour) Terminal Station CENTRAL 

8 Stoney Brook Terminal Station CENTRAL 

9 Buchans Terminal Station CENTRAL 

10 Harbour Breton Line Depot CENTRAL 

11 Springdale Terminal Station CENTRAL 

12 Bottom Waters Terminal Station CENTRAL 

13 Fogo Central Line Depot CENTRAL 

14 Farewell Head Terminal Station CENTRAL 

15 La Scie Line Depot CENTRAL 

16 Bay Verte Line Depot CENTRAL 

17 Sops Arm Line Depot CENTRAL 

18 Howley Terminal Station CENTRAL 

19 Deer Lake Terminal Station CENTRAL 

20 Massey Drive Terminal Station CENTRAL 

21 Bottom Brook Terminal Station CENTRAL 

22 Stephenville Gas Turbine/Terminal Station CENTRAL 

23 Doyle’s Terminal Station CENTRAL 

24 Burgeo Line Depot CENTRAL 

25 St. Anthony Maintenance Shop NORTHERN 

26 Rocky Harbour Line Depot NORTHERN 

27 Berry Hill Terminal Station NORTHERN 

28 Woody Point Line Depot NORTHERN 

29 Flowers Cove Line Depot NORTHERN 

30 Cow Head Line Depot NORTHERN 

31 Hawke’s Bay Terminal Station NORTHERN 

32 Peters Barren Terminal Station NORTHERN 

33 Plum Point Terminal Station NORTHERN 
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No. Location Description Area 

34 Bear Cove Terminal Station NORTHERN 

35 Roddickton Line Depot NORTHERN 

36 St. Anthony Airport Terminal Station NORTHERN 

37 Happy Valley Gas Turbine/Terminal Station LABRADOR 

38 St. Anthony Diesel Plant NORTHERN 

39 Wabush Line Depot LABRADOR 

40 Hopedale Diesel Plant LABRADOR 

41 Wabush Terminal Station LABRADOR 

42 Postville Diesel Plant LABRADOR 

43 Makkovik Diesel Plant LABRADOR 

44 Cartwright Diesel Plant LABRADOR 

45 Nain Diesel Plant LABRADOR 

46 Rigolet Diesel Plant LABRADOR 

47 Black Tickle Diesel Plant LABRADOR 

48 St. Lewis Diesel Plant LABRADOR 

49 Charlottetown Diesel Plant LABRADOR 

50 Mary’s Harbour Diesel Plant LABRADOR 

51 Port Hope Simpson Diesel Plant CENTRAL 

52 McCallum Diesel Plant CENTRAL 

53 St. Brendan’s Diesel Plant CENTRAL 

54 Ramea Diesel Plant CENTRAL 

55 Grey River Diesel Plant CENTRAL 

56 Happy Valley Diesel Plant LABRADOR 

57 Little Bay Islands Diesel Plant CENTRAL 

58 Norman Bay Diesel Plant LABRADOR 

59 William’s Harbour Diesel Plant LABRADOR 

60 Francois Diesel Plant CENTRAL 

61 Bay d’Espoir  Terminal Station CENTRAL 

62 Holyrood Terminal Station CENTRAL 
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APPENDIX B 

NLR 5/12 – SECTION 61 “TOILET FACILITIES” 
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Toilet facilities  

61.  

 

(1)  An employer shall provide, maintain and keep clean sufficient and suitable toilet facilities for workers 

and shall make effective provision for lighting and heating the toilet facilities.  

 

(2) Sufficient and suitable toilet facilities referred to in subsection (1) include the following:  

(a) one suitable toilet to be provided for up to 10 workers and one additional toilet for every 20 

workers or fraction of those likely to be present;  

(b) additional toilets to be provided where toilet facilities are likely to be used by persons in addition to 

workers;  

(c)  where both males and females are employed, separate toilets shall be provided and                   

suitably identified for workers of each sex;  

(d)  where a toilet is designated for males, the employer may replace not more than two thirds of the 

toilets with urinals;  

(e)  where more than 100 males work or are likely to work on a shift and sufficient urinal 

accommodations are provided, the requirements of paragraph (a) may be reduced at the discretion 

of an officer;  

(f)  a toilet that is under cover and positioned and partitioned off to secure privacy shall have a proper 

door and fastenings;  

(g)  doors and partitions shall extend at all parts from not more than 30.48 centimetres and not less 

than 1.83 metres above floor level;  

(h)  a supply of toilet tissue shall be maintained in a toilet stall at all times and easily cleanable covered 

receptacles shall be provided for waste materials; and  

(i)  the toilets shall be conveniently accessible to the workers at all times during work. 

 

 

  



2014 Capital Projects $200,000 and Over but less than $500,000: Explanations 

 

Newfoundland and Labrador Hydro 2014 Capital Budget Application D - 169 

Project Title: Replace Personal Computers 

Location:  Various Sites 

Category:  General Properties - Information Systems 

Type:   Other 

Classification:  Normal  

 

Project Description:  

The Personal Computer (PC) Replacement program is an on-going program required to enhance the 

efficiency of Hydro’s employees by replacing the PCs used for their day to day requirements.  

 

This project will enable Hydro to replace 237 Desktop, Notebook, and Workstation computers that were 

deployed in 2009 and 2010. There are 109 Laptops, 121 Desktops, and seven Workstations to be replaced. A 

workstation is a more powerful desktop that is used for specialized applications that require more power 

and resources, such as AutoCad for drafting.  

 

The assignment of a particular device is determined by the employee’s manager or supervisor. Generally, if 

an employee is expected to use their computer while away from the office, a laptop is assigned. 

 

The projected costs of the units are as follows: 

• Laptop - $1,900; 

• Desktop - $1,050; and 

• Workstation - $2,300. 

 

In 2009, Hydro released a tender for supply of PC equipment. This tender was awarded to Bell/Xwave. 

Bell/Xwave supplies Lenovo desktops, laptops, and Wyse Thin Clients. This order is for a three year period, 

2010, 2011 and 2012, with extensions to 2013 and 2014. Previously, in 2009, Bell/Xwave supplied Lenovo PC 

equipment. 

 

 The budget estimate for this project is shown in Table 1. 
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Table 1: Budget Estimate  

Project Cost:     ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    350.3  0.0  0.0 350.3  

   Labour 12.0  0.0  0.0 12.0  

   Consultant 50.0  0.0  0.0 50.0  

   Contract Work     0.0  0.0  0.0 0.0  

   Other Direct Costs    0.0  0.0 0.0 0.0  

   Interest and Escalation 15.7  0.0  0.0 15.7  

   Contingency 61.8  0.0  0.0 61.8  

TOTAL 489.8  0.0  0.0  489.8  

 

Justification: 

Hydro must keep computers current in order to adequately support and protect the Information Technology 

applications and information required to operate its business.  The replacement and addition of PC 

components to achieve this goal requires investment over the life cycle of the computers. 

 

The refresh program makes it possible for computers to be replaced in a planned and consistent manner.  

This allows for even distribution of budgets and ensures that the computers are available and reliable to 

support user applications.  Continued review of the computer life cycle allows Hydro to adjust plans based 

on performance, technology changes and new business requirements. 

 

In addition, the computers to be replaced under this project are approaching the end of their useful lives 

and failures can be expected.  The maintenance agreements for these computers will have expired and 

replacement parts can no longer be guaranteed. 

 

Existing System: 

Hydro has approximately 1,000 end-user personal computers in service. It is important to refresh this 

equipment on a regular cycle to keep the technology current to maintain a reliable, efficient and productive 

workforce.  Refreshing is the replacement of end user equipment, such as desktops, laptops and thin clients, 

on a life cycle depending on the type of device. 

 

Minimum specifications for replacement of personal computers are reviewed on an annual basis to ensure 

that the PCs in service continue to remain effective. Industry best practices, technology and application 

trends are taken into consideration when specifications for computer devices are decided for the current 

year.  The annual review continues the replacement life cycle for laptops of every four years and desktops 

every five years. 
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As this budget proposal is for the routine replacement of computing hardware based on a corporate 

standard consistent with industry practice, the following items under the existing system section are not 

relevant to the proposal: 

• Major Work and/or Upgrades;  

• Operating Regime. 

 

Age of Equipment or System 

The existing PCs that are to be replaced under this project will have been in service between four and five 

years depending on the hardware platform used.   

 

Availability of Replacement Parts 

Replacement parts are readily available for the duration of the maintenance agreements.  Once the 

maintenance agreement has expired there is no guarantee that replacement parts can be obtained.  

 

Operating Experience: 

 

Status Quo 

If the end user infrastructure is not kept current the following scenarios could potentially occur: 

• New applications may not run on the old hardware platform; 

• Decreased speed may result in lost production; 

• Failure rates will exceed 50 percent; 

• Maintenance agreements will not be offered by vendor; and 

• Operating systems may be unsupported.  

 

Alternatives 

The only alternative is to consider leasing the equipment. However, this has been done in the past and has 

proven to be more expensive and difficult to manage. 

 

As this budget proposal is for the routine replacement of computing hardware based on a corporate 

standard consistent with industry practice, the following items are not relevant to the justification of this 

proposal: 

• Reliability Performance; 

• Outage Statistics; 
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• Legislative or Regulatory Requirements; 

• Safety Performance;   

• Environmental Performance;  

• Vendor Recommendation; 

• Maintenance History; 

• Forecast Customer Growth; and 

• Energy Efficiency Benefits.  

 

Industry Experience 

Hydro has a similar life cycle plan for computer equipment as other companies in the utility industry, 

including Newfoundland Power. 

 

Maintenance or Support Arrangements 

Hydro has purchased maintenance agreements with Lenovo Corporation, the manufacturer, that cover 

laptops for four years and desktops for five years. 

 

Historical Information 

Historical information on computer replacement over the last five years as well as those budgeted for 2014 

is presented in Table 2. 

 

Table 2: Historical Information 

Year 

Capital 

Budget 

($000) 

Actual 

Expenditures 

($000) Units 

Cost per 

Unit  

($000) Comments 

2013B 463.9  229   

2012 490.6 499.0 183 2.73  

2011 403.5 422.2 142 2.97 Laptops only replaced 

2010 406.6 403.6 215 1.87  

2009 491.4 489.7 230 2.13  

2008 451.4 456.7 215 2.12  
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Anticipated Useful Life 

According to Gartner12, the useful life for a laptop is three years while for a desktop is four to five years. The 

North American industry standard life cycle for end-user devices is three years for laptops and five years for 

desktops.  Hydro has adopted a four to five year life cycle and utilizes extended warranties to ensure reliable 

operation.  

 

Economic Analysis 

This project is subject to a lease or purchase cost benefit analysis to determine the lowest cost alternative.  

The cost benefit analysis is done in the year of replacement to ensure consideration of incentives or other 

benefits that may be offered by the providers. 

 

Conclusion: 

The PC Replacement Program as proposed in this project is the preferred solution for the following reasons: 

• It enables the end user equipment to remain current; 

• It improves workforce efficiency by providing reliable hardware; and 

• It allows for a predictable annual budget. 

 

Project Schedule: 

The project is scheduled to start in March 2014 and be completed before December 31, 2014. 

  

                                                           
12

 Gartner Inc. provides research and analysis on the global Information Technology industry.  They assist companies in 

making informed technology and business decisions by providing in-depth analysis and advice on virtually all aspects of 

technology. 
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Project Title: Replace Peripheral Infrastructure 

Location:  Various Sites 

Category:  General Properties - Information Systems 

Type:   Other 

Classification:  Normal  

 

Project Description:  

The Peripheral Infrastructure Replacement Project is an ongoing program to replace the printers, copiers, 

fax machines and video conference equipment used in the day to day operation of the business. For the year 

2014, this project will consist of the replacement of 13 Multi-Function Devices (MFDs) used for printing, 

copying, faxing and scanning, as well as ten laser printers and smaller multi-purpose units. Ten units are to 

be replaced at St. John’s, two at Bishops Falls, one at Deer Lake, three at Bay d’Espoir, three at Happy Valley, 

two at Port Saunders, one at Stephenville, and one at Wabush. In addition, this budget includes funds for 

replacement of 12 projectors, one digital video recording unit, six wide screen display units, and one 

wireless sound system. The budget estimate for this project is shown in Table 1. 

 

Table 1: Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    138.4  0.0  0.0 138.4  

   Labour 20.0  0.0  0.0 20.0  

   Consultant 0.0  0.0  0.0 0.0  

   Contract Work     0.0  0.0  0.0 0.0  

   Other Direct Costs    0.0  0.0  0.0 0.0  

   Interest and Escalation 10.6  0.0  0.0 10.6  

   Contingency 31.7  0.0 0.0 31.7  

TOTAL 200.7  0.0  0.0  200.7  

 

 

Justification: 

This is the continuation of the Peripheral Infrastructure Replacement Project to replace peripheral devices 

as they reach the end of their useful lives.  The units scheduled for replacement in 2014 have all been in 

service for five years or more and maintenance contracts and warranties have expired.  While the 

manufacturer will provide extended maintenance (at an increased cost) they will not guarantee the 

performance of these devices after five years. In this case Hydro would have to incur an unbudgeted capital 

expense in order to replace the device and could take several weeks before the unit is replaced.  Smaller 

area offices have a single MFD and would have no services during this time. 
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Hydro must keep its peripheral infrastructure current in order to adequately support the needs of its 

business.  This project makes it possible for such equipment to be replaced in a planned and consistent 

manner.  This allows for even distribution of expenditures and ensures that these peripherals are available 

and reliable to support the user's needs.  Continued review of the products’ lifecycles allows Hydro to adjust 

plans based on performance, technology changes and new business requirements. 

 

Existing System: 

Table 2: Peripheral Devices in Service 

Office Location Number of 

Printers 

Number of 

Employees 

Buildings Per 

Location 

Hydro Place 84 350 1 

Bay d’Espoir 22 90 4 

Happy Valley/Goose Bay 7 34 2 

St. Anthony 6 21 2 

Stephenville 4 22 2 

Deer Lake 2 6 1 

Wabush 3 12 2 

Whitbourne 2 25 2 

Bishop’s Falls 18 80 3 

Holyrood 24 102 4 

Port Saunders 4 22 1 

 

There is no relevant information for: 

• Safety Performance;  

• Environmental Performance;  

• Operating Regime;  

• Outage Statistics; and 

• Major Work/Upgrades; 

 

Age of Equipment or System 

The units scheduled for replacement have been in service for over five years.  

 

The decision to replace a printer or MFD is based on many criteria, including: 

• Vendor’s product roadmap (new features like secure print and scanning will not be supported on 

older equipment); 

• Users’ printing requirements (color need, print volumes and speed); 

• Number of users supported by the equipment; 
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• Availability of alternate printing; 

• Available support for the equipment; and 

• Age of equipment.  

 

Availability of Replacement Parts 

Replacement parts are readily available for the duration of the maintenance agreements and warranties.  

Once these agreements and warranties have expired, replacement parts may or may not be available. 

 

Operating Experience: 

 

Status Quo 

If the peripheral infrastructure is not kept current, there is a risk of increase in failure rates and lack of 

maintenance agreements offered by vendor. 

 

Alternatives 

The only alternative is to consider leasing the equipment. The lease versus buy decision will be evaluated 

during the tendering process. 

 

As this budget proposal is for the routine replacement of computing hardware based on a corporate 

standard consistent with industry practice the following items are not relevant to the justification of this 

proposal: 

• Reliability Performance; 

• Outage Statistics; 

• Legislative or Regulatory Requirements; 

• Safety Performance;   

• Environmental Performance;  

• Maintenance History; 

• Forecast Customer Growth; 

• Energy Efficiency Benefits; and 

• Economic Analysis; 

 

Industry Experience 

Industry best practices indicate that the typical service life for a peripheral device is four to five years.  Hydro 
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has a life cycle plan for peripheral devices similar to that of other companies in the utility industry. 

 

Maintenance or Support Arrangements 

Hydro has purchased a maintenance agreement with a supplier (Xerox) that covers the larger multi-function 

devices for five years. Smaller laser printers have a manufacturer’s warranty of one to three years duration. 

 

Vendor Recommendations 

The vendor (Xerox) recommends a maximum lifespan of five years for these devices.  Other major vendors 

have not stated their recommended lifespan. 

 

Historical Information 

Table 3 contains a five-year history as well as 2013 budget for the Peripheral Infrastructure Replacement 

Project. 

 

Table 3: Historical Information 

Year 

Capital 

Budget 

($000) 

Actual 

Expenditures 

($000) Units 

Cost per 

Unit13 

($000) 

2013B 309.9    

2012 327.5 328.5 45 7.3 

2011 258.2 276.2 36 7.7 

2010 222.0 227.0 34 6.7 

2009 161.1 160.9 34 4.7 

2008 159.0 158.8 32 5.0 
 

Anticipated Useful Life 

According to Gartner14, the useful life for a color printer is three years while a black and white printer is 

between three and five years. The average age of Hydro’s printers is around seven years. 

 

Evaluation of Alternatives: 

 

Net Present Value 

A net present value calculation was not performed in this instance as there is no viable alternative to the 

                                                           
13

 The variability in unit costs are due to specifications of the printers being replaced such as pages per minute, memory, 

fax and scanning capability. 
14 Gartner Inc. provides research and analysis on the global Information Technology industry.  They assist companies in 

making informed technology and business decisions by providing in-depth analysis and advice on virtually all aspects of 

technology. 
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planned replacement of peripheral infrastructure. 

 

Cost Benefit Analysis 

A cost benefit analysis was not performed as there are no quantifiable benefits. 

 

Conclusion: 

The ongoing program involves a coordinated effort to keep Hydro's peripheral infrastructure in good 

working order and use current technologies while delivering a cost effective solution to the end-user. 

 

Project Schedule: 

The project is scheduled to start in March 2014 and be completed before December 31, 2014. 
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Project Title: Upgrade Server Technology Program 

Location:  Hydro Place 

Category:  General Properties - Information Systems 

Definition:  Other 

Classification:  Normal  

 

Project Description:  

This project involves the replacement, addition and upgrade of hardware components and software related 

to Hydro’s shared server infrastructure and replacement of systems in the Energy Management Systems  

(EMS) infrastructure pertaining to data acquisition and water management. 

 

Based on the age of existing servers, each year an appropriate number of servers will be refreshed.  This 

ensures that Hydro has a reliable, secure infrastructure environment required to support efficient 

operations. 

 

The scope of this project includes the replacement of one network appliance in the Hydro system and 14 

physical servers within the EMS by eight servers including a mix of virtual and physical servers. Eight servers 

in EMS Energy Systems will be replaced with virtual machines, and six will have physical machine 

replacements. One new virtual host will be added to the Hydro system to support further reduction of 

physical hosts by replacing them with virtual machines 15 as they reach end of life. 

 

• Within EMS, four servers are used in the Water Management System and were all acquired at the 

same time, therefore all expire at the same time and require physical replacements; 

• Within EMS, two IBM AIX based systems will be replaced by physical Intel based servers running 

RedHat Enterprise Linux. Two new VMware virtual machine host servers and licensing will be added 

to provide physical capacity to host six RedHat Enterprise Linux and two Windows virtual machines 

to replace current IBM AIX and Windows based physical systems; 

• The systems being replaced have been in service for eight years; 

• Within the Hydro System, one new VMware virtual machine host server and licensing will be added 

to increase capacity to handle new server virtualizations hosting corporate applications; and 

 

                                                           
15

 A Virtual machine (VM) is a software implementation of a machine (i.e. a computer) that executes programs like a 

physical machine. 
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• Within the Hydro System, a Cisco ACS authentication appliance which provides network 

authentication services will be replaced. The device will be seven years old at the time of 

replacement. 

 

The budget estimate for this project is shown in Table 1. 

 

Table 1: Budget Estimate 

Project Cost: ($ x1,000)     2014  2015 Beyond Total  

   Material Supply    133.0  0.0  0.0 133.0  

   Labour 34.0  0.0  0.0 34.0  

   Consultant 14.0  0.0  0.0 14.0  

   Contract Work     84.0  0.0  0.0 84.0  

   Other Direct Costs    0.0  0.0  0.0 0.0  

   Interest and Escalation 10.0  0.0  0.0 10.0  

   Contingency 53.0  0.0  0.0 53.0  

Sub-Total 328.0  0.0 0.0 328.0  

Cost Recoveries16 (42.0 )17 0.0 0.0 (42.0) 

TOTAL 286.0  0.0  0.0  286.0  

 

Justification: 

The factors that are driving Hydro’s proposal to upgrade servers in its environment include: 

• Addressing obsolescence/maintaining vendor support; 

• Providing security/managing the infrastructure; and 

• Supporting current versions of applications. 

 

All the servers being replaced have reached the age that the availability of vendor parts is driving the 

upgrade. 

 

Addressing obsolescence and maintaining vendor support – Without vendor support, the functions and 

services reliant on the server infrastructure are at risk as security and support patches for the operating 

system will no longer be available.  As a result, Hydro’s ability to support and ensure continuation of these 

functions and services is impeded.  At this time, the vendor support and inventory of spare parts are 

                                                           
16

 The Information Systems shared services methodology for calculating appropriate chargebacks to non-regulated 

components of Nalcor is based on a ratio considering the average of the number of full time equivalents and Lower 

Churchill contractors, email users, personal computers and JD Edwards users across each line of business. 
17

  The ratio for cost recoveries is less than 37 percent as the Energy Management System Servers are exclusive to 

Hydro. 
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discontinued. As the servers are used by Hydro employees to provide support in running the business on a 

daily basis, loss of availability of these servers would have a negative effect on employee productivity by not 

allowing access to software applications. 

 

As technology advances, there are built-in architectures and devices that improve the security of the servers 

and allow for better management of them.  As applications are upgraded and new applications 

implemented throughout the organization, many are built to take advantage of technologies only present in 

the newer servers. An example would be an application built to take advantage of Virtualization or Hyper-

threading Technology. 

 

Existing System: 

There are both physical and virtual servers which support and are used to run various applications for the 

organization. The applications that run on these servers include the Energy Management System, Enterprise 

Resource Planning, File-Print, Database and Email systems in addition to numerous other applications which 

comprise the operating environment. These applications are used by staff in running the business on a day 

to day basis and fall into one of four classification levels (0 to III) for the purpose of assigning a hardware 

replacement age. 

 

The standard classifications used for server replacement are shown below in Table 2. 

 

Table 2: Server Replacement Classifications 

Classification Criteria Maximum Age 

Level 0 Critically important to business operations; hardware is known 

to have a longer general life expectancy; This classification 

requires additional measures for redundant components, 

application fault tolerance architectures, and signoff by system 

owners to extend the standard lifecycle timeframes accepting 

all associated risks in doing so. 

8+ years 

Level I Critically important to business operations; access required on 

daily basis; outage/failure will have immediate negative impact 

on business and requires expedited problem resolution within 1 

day or less. 

5 years 

Level II Standard operating importance; used/accessed daily to weekly; 

outage would have less impact to business and requires 

immediate attention/resolution within 1 – 3 days. 

6 years 

Level III Non-critical to business operations; accessed occasionally or 

performs automated procedures on a scheduled basis; outage 

would not impact business significantly unless not recovered 

after 3 days or more. 

7 years 
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Summary of the 15 devices: 

Level 0 

• Eight IBM AIX based servers in the Energy Management system which are eight years old; 

• Two Windows based servers in the Energy Management system which are eight years old; 

Level I 

• None 

Level II 

• Four AutoVista servers in the Energy Management system which are six years old;  

Level III 

• One Network Authentication appliance which are seven years old. 

 

Operating Experience 

As this budget proposal is for routine replacement of hardware and software related to the corporations 

shared server infrastructure, the following items are not relevant to this proposal: 

• Major Work and/or Upgrades; 

• Maintenance History; 

• Outage Statistics; 

• Safety Performance; and 

• Environmental Performance. 

 

Reliability Performance 

Hydro’s servers are used on a continuous basis. The servers are active for the life of the unit once placed in 

service. Hydro standardizes on enterprise grade hardware for both corporate and energy management 

applications and has had very satisfactory performance and reliability levels from this hardware as a result. 

 

Industry Experience 

Hydro must keep its servers current in order to adequately support and protect the information technology 

infrastructure required to operate its business.  Failure to keep this infrastructure current will put Hydro at 

risk of unplanned outages, possible data loss, and data corruption.  The replacement, addition and 

upgrading of hardware components to achieve this goal requires investment over the lifecycle of the 

infrastructure. 
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Vendor Recommendations 

General industry practice is that servers be replaced in a five year lifecycle. Parts may not be available after 

five years for the servers to be replaced depending on the component that fails.  

 

Maintenance or Support Arrangements 

IBM Software Support Lifecycle Policy applies to the software which powers systems including the 

enterprise server subsystems, drivers, firmware and management tools. A minimum of five full years of 

standard support from the date the product release was made generally available by IBM, with the option to 

get support extensions for at least an additional three years following a product’s end-of-service date for an 

extra charge set by IBM. 

 

IBM warranty support for the servers is discontinued.  Hydro has determined that the standard three year 

manufacturer warranty is insufficient for its Intel Server Infrastructure and increases this warranty to five 

years at time of purchase. 

 

After the initial five year warranty, the server is placed on a maintenance program with IBM that is renewed 

yearly until the server is replaced.  

 

Historical Information 

Table 2 shows the five-year historical costs of the Server and Operating System Evergreen Program as well 

as the budgeted amount for 2013. 

 

Table 2: Five-Year Historical Information 

Year 

Budget 

($000) 

Actual 

($000) Servers 

2013B 367.6  45 

2012 171.7 171.3 19 

2011 209.3 213.5 18 

2010 196.6 197.9 14 

2009 272.6 268.9 14 

2008 241.0 238.2 21 

 

Anticipated Useful Life 

Industry standards indicate that server hardware has a useful life of five years. Beyond this timeframe 

reliability and support may become problematic. The age of the equipment being replaced ranges from 

seven to eight years. 
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Development of Alternatives: 

The alternative to a server refresh program is to replace servers as they fail. This would put the 

infrastructure at risk of unplanned outages, possible data loss, and data corruption. This alternative would 

also cause a significant increase in maintenance costs as repairs are undertaken and spare equipment is kept 

on hand.  This is not a viable alternative. 

 

Evaluation of Alternatives: 

As this budget proposal is for routine replacement of hardware and software related to the corporations 

shared server infrastructure, the following items are not relevant to the justification of this proposal: 

• Levelized Cost of Energy; 

• Legislative and Regulatory Requirements; 

• Forecast Customer Growth; 

• Energy Efficiency Benefits; and 

• Loss during Construction. 

 

Economic Analysis: 

As this budget proposal is for the routine replacement of hardware and software related to the Corporations 

shared server infrastructure, Economic Analysis is not relevant to the justification of this proposal. 

 

Conclusion: 

This is an ongoing program to maintain server performance. Hydro continues to seek efficiencies in systems 

management tools and reducing energy, space and cooling usage by virtualizing eligible systems upon the 

end of the physical servers service life. Future replacements and upgrades will be proposed in future budget 

applications. 

 

Project Schedule: 

The project is scheduled to start in February 2014 and be completed by the end of November 2014. 
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Project Title: Replace Radomes 

Location:  Various Sites 

Category:  General Properties - Telecontrol 

Type:   Pooled 

Classification:  Normal  

 

Project Description:   

To reduce the probability of system outages resulting from radome failure, Hydro has a radome replacement 

program for the microwave antennas of the corporate network.  This is an ongoing program to replace 

microwave antenna radomes, the protective covers that enclose the delicate components of the microwave 

antennas in Hydro’s microwave radio system.   The radome replacement program proposed by Hydro is 

based on operational experience and the manufacturers’ recommendations. Due to financial and 

operational risks associated with the failure of corporate microwave equipment, this project is a proactive 

approach to ensuring that the likelihood of failure of microwave antenna radomes is minimal. 

 

Radomes are replaced at different sites throughout the network each year, depending on age and condition. 

The radome replacement schedule for 2014-2018 is provided in Appendix A.  Fourteen radomes are 

scheduled to be replaced in 2014.  Historically, this project has been performed through the joint effort of 

an external contractor who performs the actual work and internal forces that perform project management 

and provide technical support. This joint effort will be continued in 2014.  The budget estimate for this 

project is shown in Table 1. 

 

Cost estimates have increased from previous budgets due to increased installation costs by external 

contractors through the public tendering process.  The replacement schedule for 2014 has been changed as 

a result some radome replacements that were not completed in 2012 because of high wind conditions.  This 

resulted in a general re-scheduling of radomes from 2012 to 2013, and from 2013 to 2014 based on priority 

and balancing the totals for each year.  Some corrections to the ages were also made.  
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Table 1: Budget Estimate 

Project Cost:     ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    0.0  0.0  0.0 0.0  

   Labour 60.1  0.0  0.0 60.1  

   Consultant 0.0  0.0  0.0 0.0  

   Contract Work     181.8  0.0  0.0 181.8  

   Other Direct Costs    13.5  0.0  0.0 13.5  

   Interest and Escalation 18.4  0.0  0.0 18.4  

   Contingency 51.1  0.0  0.0 51.1  

TOTAL 324.9  0.0  0.0  324.9  

 

Justification: 

One of the challenges associated with the development of the radome replacement schedule is that many of 

Hydro’s microwave sites were installed in the same year. For example, during the installation of the East 

Coast Microwave System in 2001, approximately 20 antennas were installed. To avoid the financial and 

logistical challenges that would be created by replacing each of these radomes in the same year, Hydro 

decided that the replacement program should be distributed as much as practical on the basis of risk and 

condition.  The planned replacement schedule for the next five years is included in Appendix A. 

 

The decision to distribute the replacement of radomes across years requires that some radomes will be left 

in service for periods longer than recommended.  To manage this issue, Hydro has initiated an inspection 

program that allows for the identification of radomes which are torn or otherwise damaged, as illustrated in 

Figure 2.  These radomes must be replaced as soon as the damage is identified to ensure that the integrity of 

the microwave system is maintained. 

 

The impact of a microwave failure today could have a greater effect compared to the incident of 1996 due 

to the fact that teleprotection signals, which protect transmission lines in the event of a system disturbance, 

are now transmitted using the microwave network.  Today, protection signals for 17 of Hydro’s 24 critical 

230 kV transmission lines are carried on the microwave network. Because of this, a microwave failure would 

cause the Energy Control Centre to lose control of the system stations and likely cause and/or extend 

customer outages. 
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Existing System: 

Hydro has a network of microwave radio, by which corporate communications and system data are 

transmitted. The microwave radio system provides the backbone for all corporate voice and data 

communications. Traffic carried over the microwave system includes: 

• Teleprotection signals for the provincial transmission system; 

• Data pertaining to the provincial Supervisory Control and Data Acquisition (SCADA) system; 

• Data pertaining to the corporate administrative system; and 

• Operational and administrative voice systems. 

 

Microwave radio signals are transmitted from one location to the next using parabolic antennas attached to 

towers.  These antennas are mounted up to heights of 120 meters and range in diameter from two meters 

to five meters.  At such extreme heights, the antennas are subjected to high wind and ice loading when 

storms occur, and must be protected.  To provide this protection, the feed horn of the antennas responsible 

for sending and receiving microwave radio signals are covered using a flexible covering, stretched over the 

antenna shroud, known as a radome.  These covers are made of advanced plastics known as Hypalon and 

Teglar that prevent the accumulation of ice and snow which could bend or break the feed horn, and does 

not interfere with the microwave radio signals.  The white cover illustrated in Figure 1 is an example of a 

radome on an uninstalled antenna. 

 

 
Figure 1: Microwave Antenna with Radome 

 

Damage to radomes can occur in several ways.  Exposure to wind, sun, rain, and ice causes the radomes to 
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deteriorate over time. When the radome weakens, tears form in the fabric, as shown in Figure 2. Left 

unchecked, the tears quickly grow in size (Figure 3) and the material can be torn free by wind. Such tears 

may result in severe damage to the delicate antenna components. 

 

Figure 2: Tear in Radome 

 

Figure 3: Heavily Damaged Radome 

 

Other modes of failure are less common. Ice falling from the tower can damage radome components, such 

as the hardware that hold the radome in place, as shown in Figure 4.  Vandalism by the use of shotguns, 

rocks, or other projectiles has also occurred at sites that are accessible by road. Each of these occurrences 

has the potential to damage the radome and make it prone to complete failure. 
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Figure 4: Missing Radome Mounts 

 

There are 80 radomes throughout Hydro’s system.  They are installed on towers from St. John’s to Deer 

Lake, and south to Bay D’Espoir.  Figure 5 shows Hydro’s Telecommunication Network. 
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Figure 5: Location of Towers 

 

Major Work and/or Upgrades 

There are no upgrades available for a radome.  It must be replaced based upon the estimated useful life or 

upon observed damage during inspection. 

 

Operating Experience: 

 

Outage Statistics 

In the winter of 1996, a wind storm caused a significant and sustained outage to a part of Hydro’s 

communications network as a result of the failure of two separate radomes at the Sandy Brook Hill and 

Mary March Hill Microwave Sites.  Despite routine inspections, the radomes were torn and the material of 

the shells became entangled in the antenna feed horns. As a result, critical components at both sites were 

irreparably damaged and the antennas required replacement. Once the storm cleared and the cause of the 
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outage was identified, antennas could not be replaced until three weeks later, due to lead times associated 

with material procurement and weather related delays. 

 

In total, the microwave radio system was out of service for approximately six weeks.  During that time, 

temporary leased services were procured and installed, resulting in unanticipated labour and materials 

costs.  

 

There has been no other communication outages caused by radome failures since the 1996 storm. 

 

Legislative or Regulatory Requirements 

There are no legislative or regulatory requirements associated with radome replacement. 

 

Safety Performance 

There is no known safety performance issues associated with the radomes.   

 

Environmental Performance 

There are no environmental performance concerns or environmental code violations associated with the 

operation of microwave radomes. 

 

Industry Experience 

Industry experience information is not available. 

 

Vendor Recommendations 

As a result of the costs and outage time associated with the 1996 storm, personnel from Hydro consulted 

with manufacturers to develop a proactive radome replacement plan. Based on discussions with 

representatives from radome manufacturers Andrew Solutions and CableWave, the following conclusions 

were met: 

• CableWave radomes (made of Hypalon material) should be replaced on a seven-year cycle; 

• Andrew Solutions radomes (made of Teglar material) should be replaced on an eight-year cycle. 

• Andrew Solutions radomes, with a slightly longer life, cannot be substituted for CableWave radomes 

on CableWave antennas on account of the structural differences associated with each type of 

antenna.  
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Maintenance or Support Arrangements 

There are no maintenance or support arrangements associated specifically with radomes.  Radome 

inspection is included as part of an overall periodic tower inspection which occurs annually. 

 

Maintenance History 

Radomes are visually inspected each year when the tower is inspected, or as soon as practical after any 

extremely severe storm that might have affected a particular site.  A visual inspection may also be required 

as part of any corrective maintenance investigation into any loss or degradation of signal that may have 

been caused by a radome tear damaging the feed horn assembly.  The radomes are inspected for any tears 

in the radome and any failure of the mounting hardware.  Radomes cannot be repaired and must be 

replaced when a tear of any size is visually detected.  Even a small tear is unacceptable as it will become 

much larger due to the high stresses caused by wind and other environmental factors including icing. 

 

Historical Information 

Table 2 shows the historical information for the Radome Replacement Program. 

 

Table 2:  Capital Budget and Expenditures 

Year 

Capital 

Budget 

($000) 

Actual 

Expenditures 

($000) 

Units 

Cost per 

Unit 

($000) 

Comments 

2013B 336.0  18   

2012 172.0 148.8 14 10.6 Incomplete due to weather restrictions. 

2011 195.9 101.7 11 9.2  

2010 195.9 110.4 13 8.5 
No travel expenses; all sites close to St. 

John’s. 

2009 129.7 110.5 9 12.3  

2008 123.8         111.0 9   12.2  

 

Anticipated Useful Life 

Hydro’s microwave antennas are supplied primarily by two manufacturers, Andrew Solutions and 

CableWave.  Each manufacturer uses a different radome.  Radomes used on antennas manufactured by 

CableWave have a useful life of seven years, and the radomes used on Andrew antennas have a useful life of 

eight years. 

 

Alternatives:  

No viable alternatives exist to radome replacement. 
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Conclusion: 

Hydro’s Radome Replacement Program is necessary in order to prevent outages caused by radome damage.  

 

The radome replacement program proposed by Hydro is based on operational experience and 

manufacturer’s recommendations. Historically, this project has been executed by external contractors and 

supported by internal resources and this joint effort will continue in 2014. 

 

Due to financial and operational risks associated with the failure of corporate microwave equipment, this 

project is a proactive approach to ensuring that the likelihood of failure of microwave antenna radomes is 

minimal. 

 

Future Plans: 

Future plans will be proposed in future capital budget applications.  Radome replacements are planned for 

three of the next five years as listed in Appendix A of this report and shown in the five-year capital plan 

(2014 Capital Plan Tab, Appendix A). 

 

Project Schedule: 

The anticipated project schedule is shown in Table 3. 

 

Table 3: Project Schedule 

Activity Start Date End Date 

Planning Prepare project Plan and site visits January 2014 February 2014 

Design Complete tender package February 2014 March 2014 

Procurement Purchase radomes April 2014 April 2014 

Installation Install radomes May 2014 September 2014 

Commissioning Site inspections October 2014 October 2014 

Closeout Project closeout November 2014 December 2014 
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APPENDIX A 

RADOME REPLACEMENT SCHEDULE 
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2014 Radome Replacements 

Tower Direction 

Antenna 

Size Vendor Model # 
Last 

Replaced 

            

BDE BDH 1.8m(6') CW DA6-71hp 2006 

BDH GPH 2.4m(8') Andrew HP8-71D 2006 

BDH GPH 1.8m(6') CW DA6-71hp 2006 

BDH BDE 1.8m(6') CW DA6-71hp 2006 

BDH GDH 3.0m(10') CW DA10-71hp 2006 

BUC MMH 1.8m(6') CW DA6-71hp 2008 

SHH BAH (main) 2.4m(8') Andrew HP8-71GE 2003 

SHH BAH (div) 2.4m(8') Andrew HP8-71GE 2003 

SHH SPH (main) 3.6m(12') Andrew HP12-71E 2003 

SHH SPH (div) 3.6m(12') Andrew HP12-71E 2003 

SPH SHH (main) 3.6m(12') Andrew HP12-71E 2003 

SPH SHH (div) 3.6m(12') Andrew HP12-71E 2003 

SPH NDH (main) 3.6m(12') Andrew HP12-71E 2003 

SPH NDH (div) 3.6m(12') Andrew HP12-71E 2003 

 

 

 

2015 Radome Replacements 

None Required 

 

 

2016 Radome Replacements 

Tower Direction 

Antenna 

Size Vendor Model # 
Last 

Replaced 

            

BAH CAH 2.4m(8') Andrew HP8-71D 2009 

BAH CBC 1.8m(6') Andrew HP6-71E 2009 

BAH SSD 1.8m(6') Andrew HP6-71E 2009 

GPH SBH (main) 3.6m(12') Andrew HP12-71E 2009 

GPH SBH (div) 3.6m(12') CW DA12-71hp 2009 

GPH BDH 2.4m(8') Andrew HP8-71D 2008 

GPH BDH 1.8m(6') CW DA6-71hp 2008 

SBH GPH 3.6m(12') CW DA12-71hp 2009 

SBH GPH 3.6m(12') Andrew HP12-71E 2009 

SBH MMH 3.0m(10') Andrew HP10-71D 2009 

SBH STB 1.8m(6') CW DA6-71hp 2009 
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2017 Radome Replacements 

None Required 

 

 

2018 Radome Replacements 

Tower Direction 

Antenna 

Size Vendor Model # 
Last 

Replaced 

            

CAH FMH (main) 3.0m(10') Andrew HP10-71D 2010 

CAH FMH (div) 2.4m(8') Andrew HP8-71D 2010 

CAH BAH (main) 3.0m(10') Andrew HP10-71D 2010 

CAH BAH (div) 2.4m(8') Andrew HP8-71D 2010 

CAH WAP 2.4m(8') Andrew HP8-71D 2010 

FMH PHH (main) 3.0m(10') Andrew HP10-71D 2010 

FMH CAH (main) 3.0m(10') Andrew HP10-71D 2010 

FMH CAH (div) 2.4m(8') Andrew HP8-71D 2010 

FMH HRP 2.4m(8') Andrew HP8-71D 2010 

MMH BUC 1.8m(6') CW DA6-71hp 2011 

OPD PHH 1.8m(6') Andrew HP6-71E 2010 

PHH FMH (main) 3.0m(10') Andrew HP10-71D 2010 

PHH FMH (div) 1.8m(6') Andrew HP6-71E 2010 

STB SBH 1.8m(6') CW DA6-71hp 2011 

WAP CAH 2.4m(8') Andrew HP8-71D 2010 

WAP WAV 2.4m(8') Andrew HP8-71D 2010 

WAV WAP 1.8m(6') Andrew HP6-71E 2010 
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List of Abreviations 

 

Abv Site Name 

  BAH Bull Arm Hill Microwave/Repeater 

BDE Bay d'Espoir Terminal Station 

BDH Bay d'Espoir Hill Microwave/Repeater 

BFI Bishop Falls Office 

BGH Blue Grass Hill Microwave/Repeater 

BUC Buchans Terminal Station 

CAH Chapel Arm Hill Microwave/Repeater 

CBC Come By Chance Terminal Station 

DLK Deer Lake Terminal Station 

DLP Deer Lake Passive Repeater 

ECC Energy Control Center 

FMH Four Mile Hill Microwave/Repeater 

GCH Granite Canal Hill Microwave 

GDH Godaleich Hill Microwave/Repeater 

GPH Gull Pond Hill Microwave 

HRP Holyrood Plant 

HWD Hardwoods Terminal Station 

MMH Mary March Hill Microwave 

NDH Notre Dame Hill 

OPD Oxen Pond Terminal Station 

PHH Petty Harbour Hill Microwave/Repeater 

SBH Sandy Brook Hill Microwave 

SHH Shoal Harbour Hill 

SPH Square Pond Hill 

SSD Sunnyside Terminal Station 

STB Stony Brook Terminal Station 

USL Upper Salmon Plant 

WAP Western Avalon Passive Repeater 

WAV Western Avalon Terminal Station 
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Project Title: Upgrade IP SCADA Network 

Location:  Various Sites 

Category:  General Properties - Telecontrol 

Type:   Other 

Classification:  Normal  

 

Project Description:  

This is a two year project in which twenty routers in the Supervisory Control and Data Acquisition (SCADA) 

network will be replaced and upgraded with the current router technology including compliance to IEEE 

1613-2003 (Standard Environmental and Testing Requirements for Communications Networking Devices in 

Electric Power Substations) and additional security features. Design and procurement will take place in the 

first year followed by installation and commissioning in the second year. Table 1 provides a list of the 

routers to be replaced and their locations. 

 

Table 1:  SCADA Routers to be Replaced 

SCADA Routers 

# Router Location 

1 BDP Bay d'Espoir Hydro Plant 

2 BUC Buchans Terminal Station 

3 CBC Come By Chance Terminal Station 

4 DLK1 Deer Lake Terminal Station 

5 DLK2 Deer Lake Terminal Station 

6 ECC1 Hydro Place 

7 ECC2 Hydro Place 

8 ECC3 Hydro Place 

9 GCL Granite Canal Plant 

10 GDH Godaleich Hill Microwave Repeater 

11 GPH Gull Pond Hill Microwave Site 

12 HLK Hinds Lake Hydro Plant 

13 HRP Holyrood Thermal Plant 

14 HWD Hardwoods Terminal Station 

15 OPD Oxen Pond Terminal Station 

16 PPT Plum Point Terminal Station 

17 SSD Sunnyside Terminal Station 

18 STB Stony Brook Terminal Station 

19 USL Upper Salmon Terminal Station 

20 WAV Western Avalon Terminal Station 

 

The budget estimate for this project is shown in Table 2. 
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Table 2: Budget Estimate 

Project Cost:     ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    150.0  3.8  0.0 153.8  

   Labour 39.0  110.7  0.0 149.7  

   Consultant 49.0  0.0  0.0 49.0  

   Contract Work     0.0  0.0  0.0 0.0  

   Other Direct Costs    0.0 10.9  0.0 10.9  

   Interest and Escalation 16.2  40.6  0.0 56.8  

   Contingency 0.0  72.7  0.0 72.7  

TOTAL 254.2  238.7  0.0  492.9  

 

Justification: 

This project is justified on the need to replace obsolete equipment. The reliable performance of the SCADA 

router network is critical to the remote monitoring and control of the Island Interconnected power grid.  The 

Energy Control Center (ECC) in St. John's relies on this network for all manual operations and must have 

availability at all times.  ECC uses the network to remotely control the power system including terminal 

stations and power generating sites using remote terminal units (RTUs) located at each site.  The existing 

routers are obsolete with an end-of-sale date of March 27, 2007 and a last date of support of March 25, 

2012.  It is expected that reliable performance will be affected by the depletion of spares beyond the 

proposed completion schedule. 

 

Existing System: 

ECC uses the SCADA network to remotely monitor and control the Island Interconnected power grid, 

including terminal stations and power generating sites using RTUs (Remote Terminal Units) located at each 

site as detailed in Table 1.  The primary communications between ECC and each router in the SCADA 

network is provided on Hydro’s microwave communications network.  Secondary communications systems 

are also used to for communications of RTUs to these routers from other sites using power line carrier, fiber 

optic cables, UHF radio and some leased circuits. 

 

The existing SCADA network has been in service since 2005.  It consists of a ring of twenty Cisco 2620 XM 

routers installed with RS-232 serial interfaces to RTUs located at terminal stations and power plants.  The 

routers connect 52 RTUs to ECC.  Some of these RTUs act as data concentrators and poll an additional 17 

RTUs.  The routers are configured in a ring for reliability.  If any router fails, affected SCADA circuits from 

other locations using the router will be automatically re-routed around the ring in the opposite direction.  

The failure will then be limited to the RTUs connected directly or indirectly to the failed router.  In addition, 

a backup circuit is in place between ECC and the Deer Lake Terminal Station in case there is a failure on the 
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microwave system. 

 

There have been no major work or upgrades to this system since it was installed. 

Figure 1 provides an overview of both the SCADA network and the communications network. 

 

 
Figure 1:  SCADA Network and Communications 

 

Operating Experience: 

The existing system has performed without problems or failures but the equipment has become obsolete 

and is no longer supported by the vendor, Cisco Systems (Cisco). That is, hardware and software support will 

no longer be provided; this includes security updates. Given the criticality of the SCADA network in terms of 
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remote operation and control of Hydro’s generation plants, and the increasing potential of attacks on 

SCADA networks, access to security updates is essential. 

 

Reliability Performance 

This project is justified on the basis of avoiding failures before they affect reliability by replacing equipment 

that has become obsolete. 

 

Outage Statistics 

There have been no power outages related to the performance of the SCADA network. 

 

Legislative or Regulatory Requirements 

There are no legislative or regulatory requirements applicable to the justification of the project.   

 

Safety Performance 

There are no safety performance concerns applicable to the project. 

 

Environmental Performance 

There are no environmental performance concerns applicable to the project. 

 

Industry Experience 

Power utilities require remote monitoring and control of remote sites and use a variety of communications 

and networking to achieve this from their control centers.  Due to the prevalence of Internet Protocol (IP) 

networks and broad catalogue of IP capable field devices, most utilities now use, or are planning to migrate 

to an Internet Protocol (IP) network of routers to provide efficient and reliable connections to RTUs using 

either RS-232 serial communications (serial tunneling) or direct Ethernet connections. The basic router 

network is the same for both types of connection. Hydro is aware of the trends in the industry through 

informal discussions with other utilities and through contact at technical conferences. 

 

Vendor Recommendations 

The existing Cisco 2620 XM routers are obsolete with an end-of-sale date of March 27, 2007 and a last date 

of support of March 25, 2012.  Cisco recommends their new connected grid router (CRG) 2010 router as the 

direct replacement.  The CGR 2010 is designed for substation networks to meet the harsh environments, 

including variations in temperature, dust and electromagnetic interference, common in transmission and 



2014 Capital Projects $200,000 and Over but less than $500,000: Explanations 

 

Newfoundland and Labrador Hydro 2014 Capital Budget Application D - 202 

distribution stations, as specified by IEEE 1613-2003.  It also offers additional security features and other 

functions not found in the existing routers.  The CGR 2010 is specifically designed for this type of application. 

 

Maintenance or Support Arrangements 

Hydro has a comprehensive Cisco maintenance and support agreement for all Cisco equipment including the 

SCADA network.  When commissioned, the new routers will be entered into the Cisco database replacing 

the coverage of the existing routers.  Each year the Cisco billing is revised to reflect changes and additions as 

part of a consolidated contract for all Cisco equipment. 

 

Maintenance History 

The SCADA network required no preventative maintenance since Hydro maintained vendor hardware 

support as well as a stock of spare routers on hand in case of failure. Furthermore, the SCADA network has 

had minimal corrective maintenance since its installation.  Remote network management continuously 

monitors each device in the system and provides alarms when there is a failure or abnormal condition.  In 

addition, since the ECC is continuously polling RTUs through the routers any failure will be reported 

immediately. To date, one router has been replaced due to failure; there have also been two instances 

where the router software had to be reloaded due to errors. 

 

Historical Information 

There have been no projects similar to this project. 

 

Anticipated Useful Life 

The estimated service life of the new routers is based on the standard Hydro depreciable life of five years. 

 

Development of Alternatives: 

There are no viable alternatives to the replacement of the routers. 

 

Conclusion: 

The timely replacement of the SCADA network routers will reduce the probability of failures resulting in an 

unacceptable level of communications loss.  Such a loss has the potential to cause or extend power outages. 

 

Project Schedule: 

The anticipated project schedule is shown in Table 3. 
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Table 3: Project Schedule 

Activity Start Date End Date 

Planning Revise and refine a WBS with regard to 

planned outages and resources 

January 2014 March 2014 

Design Complete all configuration work with 

work requests and drawings 

April 2014 April 2015 

Procurement Purchase equipment September 2014 November 2014 

Installation and 

Commissioning 

Install and commission routers one site 

at a time during the same trip to site 

April 2015 October 2015 

Closeout Complete all drawings and project 

management closeout procedures 

November 2015 December 2015 
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Project Title: Remove Safety Hazards 

Location:  Various Sites 

Category:  General Properties - Administrative 

Type:   Other 

Classification:  Mandatory 

 

Project Description:  

This project is required to ensure adequate capital funding is available to quickly address safety hazards as 

they are identified through Hydro’s Safe Work Observation Program (SWOP).  A component of this program 

involves identifying and reporting conditions that can potentially lead to an incident or an accident.  The 

budget estimate for the project is shown in Table 1. 

 

Table 1:  Budget Estimate 

Project Cost:     ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    80.0  0.0  0.0  80.0  

   Labour 103.0  0.0  0.0  103.0  

   Consultant 0.0  0.0  0.0  0.0  

   Contract Work     35.0  0.0  0.0  35.0  

   Other Direct Costs    21.0  0.0  0.0  21.0  

   Interest and Escalation 18.8  0.1  0.0  18.8  

   Contingency 0.0  0.0  0.0  0.0  

TOTAL 257.8  0.0  0.0  257.8  

 
Justification: 

This project is justified on Hydro’s requirement to provide a safe work environment for its employees in 

compliance with the Occupational Health and Safety Regulations (OH&S), Section 14 which states:  

 

“14. (1) An employer shall ensure, so far as is reasonably practicable, that all buildings, structures, 

whether permanent or temporary, excavation, machinery, workstations, places of employment and 

equipment are capable of withstanding the stresses likely to be imposed upon them and of safely 

performing the functions for which they are used or intended. 

 

(2) An employer shall ensure that necessary protective clothing and devices are used for the health and 

safety of his or her workers. 

 

(3) The employer shall ensure that safe work procedures are followed at all workplaces. 
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(4) An employer shall ensure, so far as is reasonably practicable, that work procedures promote the safe 

interaction of workers and their work environment to minimize the potential for injury.” 

 

In an effort to avoid injury and/or fatality, Hydro has initiated a Safe Work Observation Program (SWOP).  

The SWOP involves workers actively looking for safety hazards and problems that may otherwise go 

unnoticed, which could lead to serious health and/or safety issues for Hydro customers, employees, 

contractors, and the general public. This project provides Hydro with the budget to address unsafe 

situations where capital work is identified as the solution, and enables Hydro to respond quickly to address 

unsafe conditions rather than waiting for the normal capital budget process.  These deficiencies, as reported 

under the SWOP, need to be immediately corrected to provide a safe work environment.  Criteria for the 

selection of acceptable projects includes, but is not necessarily limited to, the remediation of safety 

deficiencies identified in the SWOP.    

 

Existing System: 

In Hydro’s 2012 Capital Budget Application, the Board of Commissioners of Public Utilities approved a 

budget of $249,100 to address safety hazards in the workplace.  Several potential safety hazards were 

identified through the SWOP.  Table 2 lists the projects completed in 2012, which total $141,400. 

 

Table 2: Projects Completed 

Location Project Description 
Cost 

($000) 

Bay d’Espoir 
Replacement of 60A, 600V plugs with 100A, 600V plugs and correction of 

grounding deficiencies 
$19.0 

Bay d’Espoir 
Purchased new master log which meets the requirements of OH&S 

regulations 
$35.7 

Bay d’Espoir Repaired Victoria control structure access road bridges $19.7 

Salmon River 

Spillway 

Installed three 100A, 600V disconnect switches at the Salmon River 

spillway gates 
$12.0 

Holyrood 
Installed retractable barricades, erected signage, and replaced 

mechanical safety edges on overhead service doors #17 and #20 
$25.0 

Stephenville 

Relocated existing fence to increase space in the yard for increased 

maneuverability.  Repositioned main gate at an angle to eliminate 

pinching point when large vehicles are entering the yard  

$30.0 

TOTAL $141.4 

 

As this is an on-going program, safety hazards will be identified as they arise in 2014 and reviewed and 

approved on a project by project basis.  Hydro plans to continue to identify and remove safety hazards in 

this manner on an annual basis.   
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Process for Selecting Eligible Projects: 

These safety hazards are typically identified through Hydro’s SWOP by employees, contractors and others 

who access Hydro facilities.  Often mitigation of the safety concern can be accomplished through an 

operating or procedural change, or as a communication or an operating budget item.  When it is concluded 

that a mitigation measure is a capital item, a cost estimate is completed for the mitigation work which is 

submitted to Hydro’s Project Execution and Technical Services (PETS) department for consideration under 

the Remove Safety Hazards category.  These requests are reviewed, and if warranted, the funding is 

approved by the Vice President of Hydro and Vice President of PETS.  

 

As this project involves removing safety hazards as they are identified at various sites through the SWOP 

system, there is no relevant data related to:  

• Age of Equipment or System; 

• Major Work and/or Upgrades; 

• Anticipated Useful Life; 

• Maintenance History; 

• Outage Statistics; 

• Industry Experience; 

• Maintenance or Support Arrangements; 

• Vendor Recommendations; 

• Availability of Replacement Parts;  

• Operating Regime; 

• Environmental Performance; 

• Industry Experience;  

• Net Present Value; and 

• Levelized Cost of Energy. 

 

Legislative or Regulatory Requirements 

Hydro must comply with the Newfoundland and Labrador Occupational Health and Safety Regulations.  Each 

unsafe situation identified as a safety hazard that requires immediate attention must be corrected to 

comply with current legislative and regulatory requirements. 

 

Safety Performance 

Hydro must comply with the Newfoundland and Labrador Occupational Health and Safety Regulations.  
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When safety issues are identified that require immediate action, Hydro strives to make those improvements 

as expeditiously as possible, thus reducing exposure to unsafe conditions.  Hydro aims to create a safe work 

environment so that nobody gets hurt.    

 

Historical Information 

Table 3 shows the budget and actual expenditures for years 2010-2013.    

 

Table 3: Capital Expenditure History 

Year 

Capital Budget 

($000) 

Actual 

Expenditures 

($000) 

2013B 257.8 - 

2012 249.1 141.4 

2011 252.1 239.4 

2010 252.4 207.8 

 

Forecast Customer Growth 

Customer load growth does not affect this project. 

 

Energy Efficiency Benefits 

There are no energy efficiency benefits that can be attributed to removing safety hazards. 

 

Losses during Construction 

This project will have no effect on normal plant operations and will not cause any interruptions or system 

outages.  Therefore, there will be no losses during construction. 

 

Status Quo 

The status quo is not acceptable since there are safety hazards to be identified and corrected for the safety 

of Hydro employees, customers, contractors and the general public.  

 

Alternatives 

This project is a general proposal to correct various identified safety hazards in the workplace.  
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Conclusion: 

Unsafe conditions identified by employees, contractors and the public are recorded through the SWOP 

implemented by Hydro. This budget provides Hydro with the funds to address unsafe situations where 

capital work is identified as the solution, and enables Hydro to respond quickly to address unsafe conditions 

rather  than waiting for the normal capital budget process. Unsafe conditions requiring immediate attention 

need to be mitigated to provide a safe environment for workers and the public.  

 

Project Schedule 

As this budget relates to unanticipated safety issues, no schedule is available. 

 

Future Plans: 

Future Safety Hazards Removal projects will be proposed in future capital budget applications. Also see five-

year capital plan (2014 Capital Plan Tab). 
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PROJECT DESCRIPTION 2014 Years Total Ref

($000)

GENERATION

Replace Generator Bearing Coolers Units 4 and 5 - Bay d'Espoir 199.0 199.0 E - 2

Install Automated Fuel Monitoring System at  West Salmon Spillway - Bay d'Espoir 193.2 193.2 E - 5

Replace Spherical By Pass Valve Assemblies Units 1 and 2 - Bay d'Espoir 57.5 96.3 153.8 E - 17

Replace Fall Arrest on Surge Tank 1 - Bay d'Espoir 142.8 142.8 E - 22

Replace Turbine/Generator Cooling Water Flow Meters - Upper Salmon 139.7 139.7 E - 33

Raise Height of Earth Dam - Paradise River 98.7 98.7 E - 37

Replace Engine on Emergency Lift System - West Salmon Spillway 67.1 67.1 E - 50

Overhaul Boiler Feed Pump East Unit 3  - Holyrood 194.9 194.9 E - 53

Replace DC Distribution Panels and Breakers - Holyrood 174.2 174.2 E - 66

Upgrade Waste Water Basin Building - Holyrood 136.7 136.7 E - 69

Upgrade Underground Plant Drainage System - Holyrood 112.6 112.6 E - 73

Overhaul Cooling Water Pump East Unit 1 - Holyrood 98.4 98.4 E - 76

Overhaul  Extraction Pump South  Unit 1 - Holyrood 96.8 96.8 E - 88

TOTAL GENERATION           1,711.6 96.3 1,807.9

TRANSMISSION AND RURAL OPERATIONS

Upgrade Terminal Station Foundations - Various Sites 197.9 197.9 E - 100

Replace Optimho Relays on TL203 - Western Avalon to Sunnyside 89.1 96.9 186.0 E - 104

Replace Surge Arresters - Various Sites 181.9 181.9 E - 116

Replace Recloser Control Panels - Various Sites 111.3 84.4 195.7 E - 123

Construct Storage Facility  - Postville 183.8 183.8 E - 139

Install Fall Protection Equipment - Various Sites 199.2 199.2 E - 196

Legal Survey of Primary Distribution Line Right of Ways - Various Sites (2014-2015) 156.8 40.3 197.1 E - 207

Legal Survey of Primary Distribution Line Right of Ways - Various Sites (2013-2014) 156.2 40.0 196.2

Purchase Meters, Equipment and Metering Tanks -  Various Sites 199.0 199.0 E - 212

Purchase Track Mounted Backyard Radial Boom Derrick - Bishop Falls 158.7 158.7 E - 231

Replace Excavator Unit 7833 - St. Anthony 110.0 110.0 E - 233

Purchase Portable Vibration Testing Equipment - Various Sites 60.6 60.6 E - 235

TOTAL TRANSMISSION AND RURAL OPERATIONS 156.2 1,688.3 221.6 2,066.1

GENERAL PROPERTIES

Perform Minor Application Enhancements - Hydro Place 87.3 87.3 E - 237

Upgrade Energy Management System - Hydro Place 187.9 187.9 E - 239

Replace Network Communications Equipment - Various Sites 91.0 91.0 E - 241

Replace Telephone System - Stephenville 139.9 139.9 E - 243

Replace Wescom Scanner - Corner Brook 81.7 81.7 E - 245

TOTAL GENERAL PROPERTIES          587.8 587.8

TOTAL PROJECTS OVER $50,000 AND UNDER $200,000 156.2 3,987.7 317.9 4,461.8

to 2013

Expended
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Project Title: Replace Generator Bearing Coolers Units 4 and 5 

Location:  Bay d'Espoir 

Category:  Generation - Hydraulic 

Definition:  Pooled 

Classification:  Normal 

 

Project Description:  

This project is the first year of a three year program to replace the generator bearing coolers (see 

Figures 1 and 2) on Units 1 to 6 at Bay d'Espoir generating station. In 2014, the scope of work involves 

the replacement of three deteriorated coolers in each of Units 4 and 5. A design review of the existing 

coolers will be completed in 2013 by Andritz Hydro who has purchased GE Hydro, the original 

equipment manufacturer (OEM). They have suggested some modifications,  including changing the 

cooling tube  material from copper nickel to stainless steel, that can be made to extend the service life 

of new coolers beyond what has been experienced with the existing coolers. The new coolers will be 

procured and replacement of the coolers will be completed by internal labor forces. The estimated 

budget for this project is shown in Table 1.  

 

Table 1: Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    95.0  0.0  0.0 95.0  

   Labour 54.8  0.0  0.0 54.8  

   Consultant 7.0  0.0  0.0  7.0  

   Contract Work     0.0  0.0  0.0  0.0  

   Other Direct Costs    0.0  0.0  0.0  0.0  

   Interest and Escalation 10.8  0.0  0.0 10.8  

   Contingency 31.4  0.0  0.0 31.4  

TOTAL 199.0  0.0  0.0 199.0  

 

Operating Experience:  

In the last three years there have been four incidents where generator bearing cooler failures have been 

experienced, resulting in water leaks. Typical failures are associated with pin holes and wear at the 

elbows and headers of the coolers. These water leaks result in forced outages of the generating units 

and contamination of the generator bearing's lubricating oil. Replacement or repairing a damaged 

cooler normally requires approximately 40 hours of forced outage time. 
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Project Justification:  

All generator bearing coolers were replaced in Units 1 to 6 from 1999 to 2001 due to failures of coolers 

on a number of units that resulted in forced outages. Any time a cooler fails, and especially during the 

winter months, the result is a forced outage which negatively affects both a unit’s and the Island’s 

Interconnected System availability and reliability. If the water leak is significant, it can also require total 

replacement of the bearing oil if the leak is not detected on a timely basis. The bearing coolers that were 

originally supplied with the generators and were commissioned from 1967 to 1970 were replaced after 

approximately 30 years of service due to increasing frequency of leaks. The existing coolers,  which have 

now been in operation for 15 years,  have developed leaks much earlier in their anticipated  service life 

of 25 years, and experience gained from the original coolers  has shown that once leaks start to be 

incurred, the frequency increases as time goes on.  The recent failures have been caused by pinholes in 

the elbows and headers and failure of the braised joints which suggests poor quality workmanship and 

materials when they were manufactured. To ensure the availability and reliability of Units 1 to 6 at Bay 

d'Espoir a program to replace the coolers is required. 

 

Project Schedule: 

The anticipated project schedule is shown in Table 2. 

 

Table 2: Project Schedule 

Activity Start Date End Date 

Planning Open work order, plan and develop 

detailed schedules 

January 2014 February 2014  

Design Design review was completed in 2013   

Procurement Procure  new coolers for two units March 2014 July 2014 

Construction Install new coolers in two units August 2014 October 2014 

Commissioning Pressure test coolers  and commission August 2014 October 2014 

Closeout Close work order and review lessons  

learned 

November 2014 November 2014 

 

Future Plans:  

Future replacements of bearing coolers will be proposed in 2015 on Units 2 and 6 and in 2016 on Units 1 

and 3 as part of the 2015 and 2016 Capital Budget Application.  
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Figure 1: Bay d’Espoir Units 1- 6 – Generator Bearing Coolers 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Bay d’Espoir Units 1- 6 – Generator Bearing Coolers 
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Project Title: Install Automated Fuel Monitoring System at West Salmon Spillway 

Location:  Bay d’Espoir 

Category:  Generation - Hydraulic 

Definition:  Other 

Classification:  Justifiable 

 

Project Description:  

West Salmon Spillway is a remote spillway structure for the Upper Salmon development.  It is used for 

the emergency release of water to preserve dam and dyke integrity. Primary power to the site is 

normally supplied by a 25 kV distribution line five kilometers in length from the Upper Salmon Terminal 

Station.  A diesel unit at site provides back-up power in the event of a distribution line outage.  Fuel 

storage facilities consist of one 8,073 liter bulk double wall tank and one 905 liter day tank.  The tanks 

were installed in 2005. 

 

This project involves the installation of an automated fuel monitoring system at the West Salmon 

Spillway structure. This system will be a programmable logic controller (PLC) based fuel delivery system 

for the two diesel storage tanks located at the site.  It will provide the necessary controls for the transfer 

of fuel between the bulk storage tank and the day tank and will allow for remote monitoring from 

Hydro’s Energy Control Center (ECC).  This project involves the installation of devices on the bulk fuel 

tank to monitor fuel level, temperature and volume of fuel transferred to the day tank and a cabinet 

containing a programmable logic controller.  Similar systems have been installed at the Cat Arm 

Generating Station in 2007 as part of the replacement of an underground fuel tank at a cost of 

$148,884, at the Ebbegunbaeg Control Structure in 2010 at a cost of $159,689, and at the North Salmon 

Spillway Structure in 2013 at an estimated cost of $192,700.  Automated fuel monitoring systems serve 

as alternatives to the standard fuel reconciliation process. 

 

The budget estimate for this project is shown in Table 1. 
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Table 1:  Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    30.0  0.0  0.0 30.0  

   Labour 92.0  0.0  0.0 92.0  

   Consultant 0.0  0.0  0.0 0.0  

   Contract Work     15.0  0.0  0.0 15.0  

   Other Direct Costs    14.4  0.0  0.0 14.4  

   Interest and Escalation 11.5  0.0  0.0 11.5  

   Contingency 30.3  0.0  0.0 30.3  

TOTAL 193.2  0.0  0.0  193.2  

 

Operating Experience:  

The diesel fuel tanks at West Salmon Spillway have been dipped and visually inspected for leaks on a 

monthly basis since May 2009.  Prior to that, inspections were performed on a biweekly basis.  Dipping 

is the process whereby an operator lowers a graduated measuring stick into a tank to physically 

measure the level of the fuel in the tank.  An Operator must travel one and half hours each day that fuel 

dips are required by truck for approximately eight months and by snowmobile for the remaining four 

months.  As the site is only inspected monthly, there is a potential for fuel spills that can go unnoticed 

for that period of time.  A total of 12 site visits were made in 2012 to inspect the fuel system at West 

Salmon Spillway.  The present staffing complement is only able to support monthly inspections. Thus, 

weekly site visits are not able to be performed. Section 18 of the Storage and Handling of Gasoline and 

Associated Products Regulations, 2003 (GAP) regulations require weekly inspections.  Hydro has 

attempted to modify staff inspection schedules but is still unable to meet the weekly requirements due 

to an insufficient number of operators to accommodate a weekly inspection schedule.  This project 

offers a technology solution to address Hydro’s current lack of compliance. 

 

There is presently only a low fuel alarm in place for remote monitoring of this site.  The systems installed 

at Cat Arm and Ebbegunbaeg have several alarms as well as fuel level and temperature signals.  The 

following is an example of the information transmitted to the ECC from Ebbegunbaeg: 

Alarms: 

• EBBE Bulk Tank Low Fuel Level;  

• EBBE Bulk Tank Leak Detection; 

• EBBE Day Tank Low Fuel Level; 

• EBBE Day Tank High Fuel Level; 

• EBBE Day Tank Leak Detection; 

• EBBE Fuel Line Leak Detection; 

• EBBE Fuel Transfer; and 

• EBBE Diesel Monitoring System. 
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Telemetry: 

• EBBE Bulk Tank Fuel Level; 

• EBBE Bulk Tank Corrected Fuel Volume; 

• EBBE Bulk Tank Fuel Volume; and 

• EBBE Bulk Tank Fuel Temp. 

 

Project Justification:  

This project is justified on cost savings from installing the new system and on the need for compliance 

with the Environmental Protection Act, 2003.  A Cost Benefit Analysis indicates that the proposed 

automated system is cost effective.  The installation of an automatic fuel monitoring and PLC-based 

enhanced delivery system will ensure continuous monitoring of the levels of the fuel in the tanks 

including alarms to alert ECC personnel of possible problems with either the transfer system or the fuel 

tanks.  This will shorten response time in the event of an actual loss of fuel, and reduce the likelihood of 

a diesel fuel loss.  As a result, Hydro will be able to file a written request with the provincial government 

that the operator duties be varied from the regulatory requirements so that weekly tank dipping is not 

required.  Cat Arm has received a variance and Ebbegunbaeg is awaiting mechanical modifications to the 

fuel system that are unrelated to the automated fuel monitoring system but are presently delaying the 

process of applying for a variance.  Fuel reconciliation is a reporting requirement of Section 18 of the 

Storage and Handling of Gasoline and Associated Products Regulations, 2003 (GAP) under the 

Environmental Protection Act, 2003, which states: 

 

 “The operator of an above-ground tank system shall:  

18 (2) (a)  

ensure that the tank or tanks are gauged or dipped, including a water dip, at least weekly or at 

such less frequent interval as the minister may approve in writing to accommodate remote 

installations. 

18 (2) (b)  

reconcile gauge or dip readings with receipt and withdrawal records at least weekly.” 

As Hydro is presently completing these dips on a monthly basis at this site, Hydro is not compliant with 

Section 18 of the GAP regulations.  Over the past nine years, compliance audit findings have identified 

issues with Hydro Generation fuel reconciliation processes.  The Internal Environmental Compliance 

Audit Report, a web based reporting tool used by Hydro to address environmental compliance, stated in 

2006 that water and fuel dips were not consistently performed and in 2012 that Hydro submitted a 
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variance to the weekly dipping and reconciliation requirements for seven sites, of which includes West 

Salmon Spillway, under provincial legislation and this was rejected by government.  Reports are included 

in Appendix A.  Therefore in order to satisfy the requirements, Hydro plans on implementing automated 

fuel monitoring systems at remote fuel sites.  Under GAP Section 18, Hydro is required to report 

apparent losses on a weekly basis but this is not able to be done due to the current complement of staff. 

 

A potential environmental impact with the existing system is that a spill or leak could continue for up to 

three weeks before Hydro becomes aware of it. Adjacency of the site to a water body increases the 

potential environmental impact.  The implementation of the proposed system would alert the ECC as 

soon as a spill or leak is detected, allowing for an immediate response.  Installing an automated 

monitoring system supports Hydro’s environmental policy and guiding principles of prevention of 

pollution, improve continually and comply with legislation.  Weekly dipping would no longer be required 

if a variance is granted by government following the installation of the automated fuel monitoring 

system.  The application for a variance to operator duties is to be made to government by Hydro, based 

on the fuel monitoring system installed at Ebbegunbaeg but an unrelated mechanical issue has delayed 

the process.  This matter is in the process of being resolved and the application for variance will be 

submitted, once completed. 

 

Photos 1 and 2  taken during the project work at Ebbegunbaeg show the before and after installation of 

fuel monitoring devices mounted on the main tank and Photos 3 and 4 show the automation system 

components in a cabinet inside the diesel building. 
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Photo 1: Ebbegunbaeg Main Fuel Tank before Monitoring Devices 

 

 

Photo 2: Ebbegunbaeg Main Fuel Tank with New Monitoring Devices 
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Photo 3: Ebbegunbaeg Automated Fuel Monitoring System Cabinet (door closed) 

 

Photo 4: Ebbegunbaeg Automated Fuel Monitoring System Cabinet (door open) 

 

A cost benefit analysis was prepared over a 25 year period to compare weekly dipping to an automated 

system.  Weekly dipping was used in the analysis in accordance with government regulations for fuel 

reconciliation.  The analysis considered monthly site visits for regular maintenance and overall site 
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checks at which time fuel dipping could be performed.  Hence, 40 days annually were used in the 

analysis for Alternative 2:  Manual Site Check. 

 

The Operation and Maintenance costs of each alternative are as follows: 

 

Alternative 1:  Automated Fuel Monitoring System 

The cost benefit analysis was done with consideration given to replacing sensors in the automated 

system every five years and PLC replacement every 15 years. 

 

Alternative 2:  Manual Site Check 

The cost benefit analysis was based on one operator and one truck for eight months and two operators 

travel by snowmobile during the four winter months.  The fuel costs were conservatively estimated to 

be $15 per day for round trip travel to West Salmon Spillway regardless of mode of transportation. 

 

Also, the enhanced monitoring function of an automated fuel monitoring system will provide Operations 

with a means to remotely monitor the bulk tank for alarms related to low fuel levels and more reliable 

data.  This will enable Operations to expediently address a fuel loss situation to minimize environmental 

impacts. 

 

Utilizing a 25 year study period for these two alternatives, the cumulative net present value for each 

alternative is as follows: 

 

 Alternative 1: $185,808 

 Alternative 2: $318,111 

 

A savings of $132,303 would result if Alternative 1, the automatic fuel monitoring system, is chosen. 

Based on this analysis, Alternative 1 is the preferred alternative.  The results of the cost benefit analysis 

are shown in Table 2 and Graph 1. 
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Table 2:  Alternative Comparison 

USL - Install Automated Fuel Monitoring System at West Salmon Spillway 

Alternative Comparison 

Cumulative Net Present Value 

To The Year 

2038 

              

      Cumulative CPW Difference between 

Alternatives Net Present Alternative and the 

      Value (CPW) Least Cost Alternative 

              

Alt. 1 Fuel Monitor 185,808    0    

Alt. 2 Manual Site Check 318,111    132,303    

 

Graph 1:  Alternative Comparison 

 

Project Schedule:  

The anticipated project schedule is shown in Table 3.  Engineering development will be done by Hydro 

staff.  Installation is intended to be done by a Contractor under supervision of Hydro Plant Operations 
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and Commissioning is to be done by Hydro Operations. 

 

Table 3: Project Schedule 

Activity Start Date End Date 

Planning Prepare project design transmittal 

Site visit to evaluate work 

Feb. 2014 March 2014 

Design Prepare protection and control drawings 

Program Programmable Logic Controller 

(PLC) 

March 2014 May 2014 

Procurement Order materials 

Order construction trailer rental 

March 2014 March 2014 

Construction Install conduit and cables 

Install tank monitoring apparatus 

Install PLC cabinet 

May 2014 June 2014 

Commissioning Commission new monitoring system July 2014 July 2014 

Closeout Drafting and review of as-built drawings 

Prepare project closeout documentation 

July 2014 August 2014 

 

Future Plans:  

Similar systems will be proposed for other remote diesel sites as needs are identified. 
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APPENDIX A 

ENVIRONMENTAL AUDIT ISSUE REPORT 
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Project Title: Replace Spherical By-Pass Valve Assemblies Units 1 and 2 

Location:  Bay d'Espoir 

Category:  Generation - Hydraulic 

Definition:  Other 

Classification:  Normal  

 

Project Description:  

This project is required to replace the spherical valve by-pass assemblies on Units 1 and 2 located in 

Powerhouse 1 at Bay d'Espoir Hydroelectric Generation Station (Bay d’Espoir). The spherical valve is a 

large valve, approximately seven feet in diameter, used to isolate the flow of water to the turbine 

generator when it is taken out of service. The by-pass assembly allows water to flow around the 

spherical valve and includes an eight inch remotely activated motorized valve, manual valve and piping. 

It routes penstock water to the scroll case, located on the discharge side of the spherical valve. The 

scroll case is a spiral area surrounding the turbine. The scroll case has to be flooded and pressurized, 

close to that of the penstock pressure feeding the supply side of the spherical valve, before the spherical 

valve is opened.  

Removal of the old by-pass assembly and installation of new will be performed by Hydro personnel. This 

project will be completed over a two year period due to the estimated 24 week lead time required to 

procure the valves. The budget estimate for this project is provided in Table 1. 

Table 1: Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    40.0  0.0  0.0 40.0  

   Labour 13.6  55.2  0.0 68.8  

   Consultant 0.0  0.0  0.0 0.0  

   Contract Work     0.0  0.0  0.0 0.0  

   Other Direct Costs    0.0  5.5  0.0 5.5  

   Interest and Escalation 3.9  12.6  0.0 16.5  

   Contingency 0.0  22.9  0.0 22.9  

TOTAL 57.5  96.3  0.0  153.8  
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Operating Experience:  

The spherical valve by-pass valves and associated components (see Figure 1) are original plant 

equipment installed in 1967. This assembly provides pressurized water to allow safe operation of the 

spherical valve by priming the scroll case before the spherical valve is opened, minimizing the pressure 

shock experienced by the scroll case when the spherical valve is activated. Operation of the spherical 

valve is fully automatic and remotely activated from the control room with a set of logic controls in 

place. The control system requires several conditions to be met before the unit is allowed to start up. 

Priming of the scroll case is a critical step in the operation of the unit and is the first condition that must 

be met for safe operation of the spherical valve. The set value of scroll case pressure, by engineering 

design, is 100 pounds per square inch (psi), while the penstock pressure is 250 psi.  In recent years it has 

been difficult to attain the proper pressure of 100 psi in the scroll cases due to by-pass valve 

malfunctions (see Figure 2). If the operation of the by-pass assembly does not meet the designed 

activation pressure, technicians have to manually manipulate the valves in order to open or close them, 

as internal components may have become jammed or seized. If the technicians are unable to open the 

valves this could lead to a forced generating unit outage until the issue is resolved. However, if a 

jammed by-pass valve occurred during a critical time of the year, it is possible to circumvent the priming 

pressure requirement and operate the spherical valve. By circumventing the priming pressure 

requirement the spherical valve would be at a higher risk of damage, and it is not standard practice to 

operate this way. 

 

 
Figure 1: Spherical Valve By-Pass Assembly  
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Figure 2: By-Pass Valve with Disk Jammed in Half Open Position 

 

The by-pass assembly on Unit 2 is in worse condition than Unit 1 because Unit 1 is a station service unit 

and is not cycled on and off as often as Unit 2.  The motorized valve on Unit 2 is in a degraded condition, 

as the presence of water inside the housing indicates that the internal components of the valve are 

damaged. Along with the valves, the piping in these assemblies also has signs of wear. Over the years 

the passing of high pressure water around the spherical valve has caused erosion in the by-pass pipe 

lines such that they need to be replaced.  

 

In the past five years there have been 24 corrective maintenance work orders on Unit 2 spherical valve 

and 15 on Unit 1 spherical valve. The associated annual maintenance costs are provided in Table 2. The 

majority of the corrective maintenance work on Unit 2 spherical valves was required to address scroll 

case pressure or problems with the remotely activated motorized valve in the by-pass assembly. In 

general, the maintenance work orders for Unit 1 were required to address scroll case pressure. The 

larger cost incurred in 2011 was associated with replacing a seal on the spherical valve.  In addition to 

corrective maintenance, regular preventative maintenance is performed on the spherical valve by-pass 

valves, and is similar for all assemblies.  
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Table 2: Five Year Spherical Valve Maintenance Costs 

Year 

Unit 1 Spherical 

Valve 

($000) 

Unit 2 Spherical 

Valve 

($000) 

2012 5.5 7.0 

2011 19.1 1.1 

2010 1.6 1.7 

2009 0.0 0.8 

2008 0.7 0.5 

Total 26.9 11.1 

 

A project titled “Replace  By-Pass Valves Units 3 and 4 – Bay d’Espoir”  for $141,900 was approved by 

Order No. P.U. 4(2013) as part of the 2013 Capital Budget.  This project is not yet complete.  

 

Project Justification:  

Increased maintenance has been required on the spherical valve by-pass assemblies as they have aged. 

In the past five years, there have been times when the spherical valve by-pass assemblies have been 

operating in an abnormal condition that is not in compliance with the basis of design for the system. In 

the current state, Hydro personnel are required to manually manipulate malfunctioning valves that were 

designed for remote activation. The by-pass valves are being greased and manually manipulated in 

order for the spherical valves to operate. This method of operation is not acceptable and there is 

concern that the by-pass valves are close to failure and inhibit the proper function of the spherical valve. 

There have been ongoing problems with the by-pass assemblies and in order to maintain reliability and 

ensure proper operation of the generating units, they must be replaced.  

 

Project Schedule: 

The anticipated project schedule is shown in Table 2. 

 

Table 2: Project Schedule 

Activity Start Date End Date 

Planning Review scope; Confirm schedule; review budget March 2014 March 2014 

Design Submit design transmittal; risk workshop March 2014 March 2014 

Procurement Confirm schedule; tender materials/review 

tenders; award tender for supply 

April 2014 October 2014 

Construction Safety meetings; schedule meetings; risk/ change 

management; site safety tour 

June 2015 July 2015 

Commissioning Safety meeting; training July 2015 July 2015 

Closeout Financial close out; post implementation review  August  2015 August 2015 
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Future Plans:  

Hydro plans to submit a proposal to upgrade the by-pass system on the two remaining generating units, 

Units 5 and 6, under a two year project as part of the 2015 Capital Budget Application.  
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Project Title: Replace Fall Arrest on Surge Tank 1 

Location:  Bay d'Espoir 

Category:  Generation - Hydraulic 

Definition:  Other 

Classification:  Normal  

 

Project Description:  

This project involves procurement and installation of a new fall arrest rigid rail (Glideloc) system on 

Surge Tank 1. This is the last of the three surge tanks to have a new fall arrest system installed. The 

budget estimate for the project is shown in Table 1. 

 

 
Figure 1: Surge Tank  

      

Table 1: Budget Estimate  

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    0.0  0.0  0.0 0.0  

   Labour 35.9  0.0  0.0 35.9  

   Consultant 0.0  0.0  0.0 0.0  

   Contract Work     70.0  0.0  0.0 70.0  

   Other Direct Costs    5.5  0.0  0.0 5.5  

   Interest and Escalation 9.1  0.0  0.0 9.1  

   Contingency 22.3  0.0  0.0 22.3  

TOTAL 142.8  0.0  0.0  142.8  
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Operating Experience:  

The surge tank was constructed in the mid 1960’s and has the original rigid rail fall protection 

equipment installed on the tank ladder at the time of construction.  The rail system is used for fall arrest 

when workers are ascending and descending the tank. This system is a North Saf-T-Climb rigid rail 

system. 

 

There are a minimum of four inspections of the surge tank per year.  During these inspections, workers 

are required to climb up and down the 368 foot structure to complete inspections and maintenance 

while being secured to the structure for safety and fall protection.   The existing rigid rail system 

performs well when a worker falls vertically but has been proven to fail when a worker falls backward 

and away from the rigid rail system. The attached Canadian Standards Association Safety Alert in 

Appendix A references one reported incident where a worker was injured when this type of fall arrest 

system did not arrest the person’s fall. 

 

 A Canadian Standards Association Safety Alert has been issued pertaining to fall arrest systems that are 

not in compliance (see Appendix A attached). Additionally, the manufacturer has issued a “Safety Alert”, 

(see Appendix B attached). 

 

Workers preparing to climb the ladder on the surge tank are required to use a Y lanyard system for fall 

protection.  See Figure 2 below.   
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Figure 2: Y Lanyard System 

 

This system requires a climber to wear a Y lanyard harness that has two connection or tie-off points.  

While climbing, the user is required to have at least one connection secured to the ladder at all times.  

The climber attaches one connection of the Y lanyard to the ladder between rungs.  As the climber 

ascends to the next ladder rung, he attaches the second connection of the Y on an upper ladder rung 

(with the first connection of the Y still attached on a lower rung).  As he continues to climb, at every one 

or two rungs, he must remove the lower connection point of the Y and attach it above the upper 

connection point. This method ensures that there is one connection secured at all times.  For a ladder 

height of 368 feet, removing and reconnecting one connection of the Y lanyard with every one or two 

ladder rungs can be exhausting for a climber which can increase the risk of slipping. 

 

Project Justification:  

This project will restore the surge tank fall arrest system to operate as originally designed by using 

upgraded equipment to address a known hazard with the original design. The Canadian Standards 

Association (CSA) issued a product safety alert (see Appendix A) relating to Class FRL (Frontal-fixed Rail 

Ladder) fall protection systems.  A list of affected rigid rail fall arrest systems, also found in Appendix A, 
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was issued with this CSA product safety alert in which the existing rigid rail system installed on the surge 

tank, North Safety Products Ltd., Saf-T- Climb Ladder Prevention system, is named in the alert list.   

North Safety Products has issued a safety alert in response, instructing users of the Saf-T climb system to 

use a Y lanyard system as their fall protection system on ladders equipped with their Saf-T climb system. 

A copy of the North Safety Products Ltd., safety alert is contained in Appendix B.  As a result of this 

safety alert, the use of the existing North rigid rail system as fall protection while climbing the surge tank 

has been discontinued by Hydro.  

 

The current method for climbing the surge tank is the Y lanyard method as outlined in the Operating 

Experience section above.  Once a climber has climbed the 368 foot ladder using the Y lanyard method, 

he/she is too exhausted to complete the work that necessitated the climb.   As a result of this, any work 

required on the surge tanks is currently being carried out by a contractor with experience in rope access 

methods.  Condition assessments of the tank indicate that it requires increased maintenance, with more 

frequent climbing of the tank. To improve the effectiveness of climbing this structure so that 

maintenance and inspections can be performed in a safe manner, by workers that are not physically 

taxed, Hydro plans to replace the existing rigid rail system with a certified rigid rail system.  The system, 

SOLL Glideloc, to be installed is currently certified by CSA as a safe Class Frontal-Fixed Rail Ladder (FRL) 

fall protection system. 

 

During the most recent inspection in 2011, the contractor hired to undertake the work chose not to use 

the existing system. During a previous inspection the contractor experienced operational issues with the 

fall arrest system, pertaining to the inability of the fall arrester to slide freely up the vertical rail, and 

during the inspection in 2011, a visual inspection from the ground revealed that the vertical rail used for 

the slider system was bent and twisted. As a result the contractor decided to rig their own fall arrest 

line.  

 

Project Schedule:  

The anticipated project schedule is shown in Table 2. 
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Table 2: Project Schedule 

Activity Start Date End Date 

Planning Planning  February 2014 March 2014 

Design Specification development 

tender 

March 2014 

April 2014 

April 2014 

May 2014 

Construction Contract completion June 2014 July 2014 

Commissioning Commissioning  August 2014 August 2014 

Closeout Closeout  September 2014 September 2014 

 

 

Future Plans:  

None.
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APPENDIX A 

CSA PRODUCT SAFETY ALERT
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APPENDIX B 

NORTH SAFETY PRODUCTS SAFETY ALERT
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Project Title: Replace Turbine/Generator Cooling Water Flow Meters 

Location:  Upper Salmon 

Category:  Generation - Hydraulic 

Definition:  Other 

Classification:  Normal  

 

Project Description:  

This project involves the replacement of two orifice plate flow meters with electromagnetic flow meters 

at the Upper Salmon Generating Station (Upper Salmon).  The flow meters are used for monitoring the 

cooling water flow to the unit's generator bearing and turbine shaft seal (see Figure 1). All work will be 

completed by Hydro's internal engineering and labor forces including design, procurement and 

installation. The budget estimate for this project is shown in Table 1.  

  

 
Figure 1:  Existing Orifice Plate Flow Meters at Upper Salmon 

 

Table 1: Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    17.5  0.0  0.0 17.5  

   Labour 84.8  0.0  0.0 84.8  

   Consultant 0.0  0.0  0.0 0.0  

   Contract Work     0.0  0.0  0.0 0.0  

   Other Direct Costs    8.1  0.0  0.0 8.1  

   Interest and Escalation 7.2  0.0  0.0 7.2  

   Contingency 22.1  0.0  0.0 22.1  

TOTAL 139.7  0.0  0.0  139.7  
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Operating Experience:  

The existing flow meters in the Upper Salmon Generating Station are original to the station and are the 

Barton orifice plate type. The orifice plate flow meter has a thin plate placed in the pipe in which fluid 

flows, as seen in Figure 2.  Then based on Bernoulli’s principle, which states that there is a relationship 

between the pressure of the fluid and the velocity of the fluid, when the velocity increases, the pressure 

decreases and vice versa. 

 

 

Figure 2: Barton Orifice Plate Flow Meter 

 

The current flow meters have caused six forced outages over the last five years due to low flow alarms. 

As the plant is normally unmanned and remotely located, a low flow alarm is grouped and classified as a 

"unit major anomaly" alarm at the Energy Control Center in St. John's and necessitates unit shut down 

upon annunciation.  As the orifice plate type flow meters are intrusive to the flow and are equipped with 

small diameter sensing lines, fouling is usually the cause of an alarm especially during high reservoir 

levels when eroded bog from the shorelines often ends up entering the cooling water system. Another 

problem with this type of flow meter includes wear of the orifice plate. Over time the hole in the plate 

will start to erode and the hole will grow bigger.  

 

Electromagnetic flow meters are non-intrusive and do not require any sensing lines. These 

electromagnetic type flow meters replaced the orifice plate flow meters used for the generator surface 

air coolers at Upper Salmon in 2007 and replaced all six orifice plate type flow meters on the two units 
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at Cat Arm Generating Station in 2011. A program is also in place to replace all of the orifice plate flow 

meters on the generating units at the Churchill Falls (Labrador) Corporation’s generating station with 

electromagnetic flow meters. 

 

Project Justification:  

Upper Salmon is a remote unmanned plant and low flow alarms resulting from problems with the 

existing orifice plate flow meters have caused six forced outages in the last five years. Replacing the 

orifice plate flow meters with more reliable and less intrusive electromagnetic flow meters will reduce 

the number of forced outages and increase Upper Salmon availability. The electromagnetic flow meters, 

which are not susceptible to fouling, have been effective in reducing false alarms at Upper Salmon 

related to the surface air coolers, and at Cat Arm (see Figures 3 and 4) on Units 1 and 2 where they 

replaced all the cooling water system orifice plate flow meters in 2011. These electromagnetic flow 

meters require less maintenance because there are no orifice sensing lines that require cleaning. 

Reliability and accuracy of flow monitoring is critical to the operation of the generating unit. Loss of 

cooling water flow could result in high bearing temperatures, damage to the turbine shaft seal, and an 

extended forced outage.  Also a low alarm causing a forced outage during peak loading in winter months 

or during a spill situation could result in significant costs. 

 

 
Figure 3: New Electromagnetic Flow meters at Cat Arm   
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Figure 4: New Electromagnetic Flow Meters at Cat Arm 

 

Project Schedule:  

The anticipated project schedule is shown in Table 2. 

 

Table 2: Project Schedule 

Activity Start Date End Date 

Planning Prepare design transmittal and open 

job 

February 2014 February 2014  

Design Equipment selection and prepare 

installation drawing 

March 2014 April 2014 

Procurement Order and receive equipment and 

materials 

May 2014 August 2014 

Construction and 

Commissioning 

Installation, commissioning, and close 

out documentation 

September 2014 October 2014 

 

Future Plans:  

Replacement of the orifice plate flow meters in Hinds Lake, for the turbine and generator cooling water 

system is planned in 2019. 

 

  

 

  



2014 Capital Projects Over $50,000 but less than $200,000: Explanations 

 

 

Newfoundland and Labrador Hydro 2014 Capital Budget Application E - 37 

Project Title: Raise Height of Earth Dam 

Location:  Paradise River 

Category:  Generation - Hydraulic 

Definition:  Other 

Classification:  Normal 

 

Project Description:  

The Paradise River Hydroelectric Generating Station (Paradise River) is located on the Burin Peninsula. 

The reservoir at the Paradise River is contained by a concrete arch dam and an earth fill embankment 

dyke (See Figure 1). The earth fill embankment dyke is six metres high. This project involves raising the 

overall height of the earth fill embankment dyke by 0.60 m as well as raising the height of the 

impervious core by 0.45 m as shown in Figure 2. 

 

 
Figure 1: Project Layout 
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Figure 2: Earth Fill Embankment Section 

 

The budget estimate for the project is shown in Table 1. 

 

Table 1: Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    0.0  0.0  0.0 0.0  

   Labour 32.5  0.0  0.0 32.5  

   Consultant 0.0  0.0  0.0 0.0  

   Contract Work     41.5  0.0  0.0 41.5  

   Other Direct Costs    4.7  0.0  0.0 4.7  

   Interest and Escalation 4.3  0.0  0.0 4.3  

   Contingency 15.7  0.0  0.0 15.7 

TOTAL 98.7  0.0  0.0  98.7  

 

Operating Experience:  

The reservoir system at Paradise River has operated successfully since commissioning in 1988. A 

significant storm event occurred in September 2010 when Hurricane Igor passed through the Province 

that caused damage at Paradise River and prompted Hydro to undertake a review of the Inflow Design 

Flood (IDF) for Paradise River. 

 

During the storm, the reservoir level increased to an estimated elevation of 42.1 m, which is above the 

IDF for Paradise River and overtopped the crest of the concrete arch dam by 0.40 m. Figure 3 shows the 

reservoir one day after the peak of the storm had passed. This is not a problem for a concrete structure 

but would likely cause erosion and failure of an earth embankment dyke. This reservoir level came 
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within 0.40 m of the top of the earth embankment dyke. As a result, Hydro contracted a hydro technical 

consultant, Hatch, to undertake an IDF review. This review was completed in 2010 and the results are 

outlined below and attached in Appendix A. 

 

 
Figure 3: Concrete Arch Dam and Powerhouse 

 

Project Justification:  

Following Hurricane Igor in September 2010, there was flooding and damage experienced in certain 

parts of Newfoundland, including the Burin Peninsula. Flood damage occurred at Paradise River as a 

result of this storm. Flooding damage was experienced at the Intake structure, in the gorge area below 

the concrete dam and further downstream, in the switchyard and adjacent to the accommodations 

building on site.  After the storm subsided and road repairs were completed by Works Services and 

Transportation, Hydro personnel were able to gain access to the site. It became apparent during the site 

visit that the concrete arch dam had been overtopped, as water from the reservoir spilled over the top 

of the concrete arch dam by as much as .40 m. The concrete arch dam did not sustain any damage but it 

was estimated that the earth fill embankment dyke had come within .40 m of being overtopped. As a 

result of this event, Hydro retained a consultant to review the Inflow Design Flood (IDF) for the project. 

This review determined that the original IDF for the project had been exceeded. The original IDF was 
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388m3/s and the new IDF was determined to be 618m3/s. This new IDF was derived from more than 20 

years of additional hydrologic data, since the original design, plus the Hurricane Igor event. As a result of 

this new IDF, the consultant recommended that the earth fill dyke at Paradise River be raised by 0.59 m 

to a new crest elevation of 43.09 m and additionally, the impervious core, which is the water retaining 

material of an earth fill embankment dyke, should be raised to the new maximum flood level of 42.73 m.  

 

Project Schedule:  

The anticipated project schedule is shown in Table 2. 

 

Table 2: Project Schedule 

Activity Start Date End Date 

Planning Project Planning April 2014 April 2014 

Design Complete field reconnaissance and 

complete design 

May 2014 May 2014 

Procurement Tender, evaluate and award June 2014 July 2014 

Construction Undertake construction August 2014 August 2014 

Closeout Closeout  

 

September 2014 September 2014 

 

Future Plans:  

None. 
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APPENDIX A 

PARADISE RIVER IDF STUDY 
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Project Title: Replace Engine on Emergency Lift System 

Location:  West Salmon Spillway 

Category:  Generation - Hydraulic 

Definition:  Other 

Classification:  Normal 

 

Project Description:  

This project involves the replacement of the Lombardini 3LD510 diesel engine for the portable 

emergency lift system which is used to operate the two gates at West Salmon Spillway.  Work will 

include engineering, procurement and adapting the new engine to the existing emergency drive.  All 

work will be completed by Hydro’s internal engineering and labor personnel.  

 

The budget estimate for the project is shown in Table 1.   

  

Table 1: Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    6.5  0.0  0.0 6.5  

   Labour 43.4  0.0  0.0 43.4  

   Consultant 0.0  0.0  0.0 0.0  

   Contract Work     0.0  0.0  0.0 0.0  

   Other Direct Costs    3.3  0.0  0.0 3.3  

   Interest and Escalation 3.3  0.0  0.0 3.3  

   Contingency 10.6  0.0  0.0 10.6  

TOTAL 67.1  0.0  0.0  67.1  

 

Operating Experience:  

The existing emergency system as seen in Figure 1 is located in the hoist house of the West Salmon 

Spillway structure. It is a portable unit which can be relocated to operate either of the two spillway 

gates.  It was part of the original design to be used in an emergency when the normal power supply from 

the incoming power line or the emergency backup diesel generator is lost and the spillway gates have to 

be opened to spill water during a flood situation. The emergency lift system is tested on an annual basis 

to confirm its readiness. It was installed in 1988 when the spillway structure was constructed and by the 

year 2014 it will be over 25 years old. The Lombardini diesel engine which drives the emergency lift 

system has had a total of four starting and fuel supply issues in the last five years and since the 

Lombardini engine is no longer manufactured, spare parts are unavailable.  
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Project Justification:  

Emergency lift systems for reservoir spillway gates are critical design features and must be reliable when 

needed. Where they are the last source, a failure of these systems when required during flood situations 

could result in a dam breech and flooding with potential for major loss to property, loss of life, and 

damage to the environment. The engine is no longer manufactured and spare parts are no longer 

available. It has reached the end of its service life and needs to be replaced to ensure reliable operation 

of the emergency lift system. 

 

Project Schedule:  

The anticipated project schedule is shown in Table 2. 

 

Table 2: Project Schedule 

Activity Start Date End Date 

Planning Open work order, refine schedule, site visit March 2014 April 2014 

Design Design necessary modifications, drawings, 

procedures 

April 2014 June 2014 

Procurement Procure engine and other components April 2014 July 2014 

Construction Modify base and install engine September 2014 September 2014 

Commissioning Test engine by lifting gate September 2014 September 2014 

Closeout Close work order, lesson learned  October 2014 October 2014 
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Figure 1: Diesel Engine for Emergency Drive at West Salmon Spillway 

 

 

Future Plans:  

None. 
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Project Title: Overhaul Boiler Feed Pump East Unit 3 

Location:  Holyrood 

Category:  Generation - Thermal 

Definition:  Other 

Classification:  Normal  

 

Project Description:  

This project will involve overhauling the Unit 3 boiler feed pump requiring a full disassembly of the 

pump. The boiler feed water pump supplies water at high pressure to the boiler for producing steam. 

Unit 3 boiler has two boiler feed water pumps. Each pump is capable of supplying feed water for 50 

percent capacity of the boiler. The boiler feed water pump draws water from the deaerator feed water 

tank located at the eighth floor. The pump is driven by a 3,000 horse power motor and is capable of 

pumping 1,088 gallons per minute at a pressure of 2,700 pounds per square inch. It draws feed water at 

a temperature of 300 degrees Fahrenheit before pumping to the high pressure heaters. 

 

The refurbishing of the Unit 3 boiler feed pump will include: 

• Removing the pump; 

• Dismantling the pump; 

• Examining components;  

• Replacing the volute; 

• Repairing wear damage to barrel; and 

• Reassembling the pump. 

 

The budget estimate for this project is shown in Table 1.   
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Table 1: Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    5.0  0.0  0.0 5.0  

   Labour 40.0  0.0  0.0 40.0  

   Consultant 20.0  0.0  0.0 20.0  

   Contract Work     90.0  0.0  0.0 90.0 

   Other Direct Costs    0.0  0.0  0.0 0.0  

   Interest and Escalation 8.9 0.0  0.0 8.9 

   Contingency 31.0 0.0  0.0 31.0 

TOTAL 194.9 0.0  0.0  194.9 

 

Operating Experience:  

Typically one boiler water feed pump is in service until the unit is producing 80 MW, at which point a 

second boiler water feed pump is necessary to provide sufficient feed water if the generation is to be 

increased above 80 MW.  

 

Project Justification:  

Two boiler feed pumps are required to produce 100 percent power; a loss of one pump will restrict the 

unit production.  Moreover, with only one operating pump running, there is the increased risk of the 

unit being out of service completely if the operating pump breaks down. Recognized pump specialists 

Flowserve, were consulted for optimization of the overhaul schedule for boiler feed pumps at Holyrood 

and they established that “Based on operating experience at Holyrood the (BFP) volutes cannot be left 

in service for more than seven years without the risk of barrel damage”, outlined in Appendix A page 2. 

The boiler feed pump east on Unit 3 was last overhauled in 2008.   

 

During the last operating season, December 2012 to April 2013, both east and west operating pumps 

had deteriorated to the point where a second pump was required for operation at 70 MW.  From 

operating experience, this is an indication of poor pump health prior to failure.  With the west boiler 

feed pump overhaul being completed in 2013, the earliest the east pump can be overhauled is 2014. 

 

Future Plans:  

Other boiler feed pump overhaul projects will be proposed in future capital budget applications. 
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Project Schedule: 

The anticipated project schedule is shown in Table 2. 

 

Table 2: Project Schedule 

Activity Start Date End Date 

Planning Project initialization, refine schedule January 2014 January 2014 

Design Project design February 2014 February 2014 

Procurement Equipment/part procurement March 2014 March 2014 

Construction Remove and dismantle pump, replace 

volute and repair barrel. Reassemble 

pump 

April 2014 June 2014 

Commissioning Commissioning and testing of pump June 2014 July 2014 

Closeout Project completion and closeout, 

lessons learned 

August 2014 September 2014 
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APPENDIX A 

FLOWSERVE REVIEW (MAY 24, 2011) 
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Project Title: Replace DC Distribution Panels and Breakers 

Location:  Holyrood 

Category:  Generation - Thermal 

Definition:  Other 

Classification:  Normal  

 

Project Description:  

This project includes the replacement of 129 V and 258 V DC distribution panels and breakers and the 

purchase of critical spares for the Stage 1 (Units 1 and 2) DC electrical system at the Holyrood Thermal 

Generating Station (Holyrood).  The budget estimate for this project is shown in Table 1. 

 

Table 1: Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    36.5 0.0 0.0 36.5 

   Labour 98.7 0.0 0.0 98.7 

   Consultant 0.0 0.0 0.0 0.0 

   Contract Work     1.0 0.0 0.0 1.0 

   Other Direct Costs    0.6 0.0 0.0 0.6 

   Interest and Escalation 10.0 0.0 0.0 10.0 

   Contingency 27.4 0.0 0.0 27.4 

TOTAL 174.2 0.0  0.0  174.2 

 

The Stage 1 DC panels and breakers included for replacement in the 2014 project are: 

• Unit 1 258 volt DC panel and breakers; 

• Unit 2 258 volt DC panel and breakers; 

• 129 volt DC main distribution panel and breakers; 

• Unit 1 129 volt DC panel and breakers; 

• Unit 2 129 volt DC panel and breakers; and 

• Common 129 volt DC panel and breakers. 

 

Operating Experience:  

The Stage 1 129 volt and 258 volt DC panels and breakers supply power to critical protection and control 

equipment.  The purpose of the panels and breakers is to distribute DC power from the battery banks to 

various DC equipment, and protect the electrical cables and DC equipment in the event of a fault.  The 

DC panel breakers are frequently operated by electricians in order to isolate the DC equipment for 
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maintenance.   The frequency of operation can vary depending on the maintenance schedule, but 

typically the breakers are locked out and tagged out on a monthly basis.  See Figure 1. 

 

 
Figure 1: Unit 1 129 V and 258 V DC panels locked out and tagged 

 

Project Justification:  

The recent failure of Unit 1 at the Holyrood Thermal Generation Station on January 11, 2013 has 

highlighted the criticality of the DC system and its function for reliable operation of various plant 

processes.  The failure was a result of a lack of lubricating oil to Unit 1.  The lubricating oil pump is driven 

by a DC motor.  The DC system supplies power to lubricating oil pumps for each unit, as well as other 

critical auxiliary systems for the units and plant processes.  The DC system is comprised of batteries, 

chargers, power cables, distribution panels and breakers, and motors.  This project proposal is for the 

replacement of the DC distribution panels and circuit breakers. 

 

This project is justified on the basis of reliability.  The 129 volt and 258 volt DC distribution panels are 

original to the plant, circa 1969, with the exception of Unit 2’s 258 V DC panel which was replaced in 



2014 Capital Projects $50,000 and Over but less than $200,000:  Explanations 

 

 

Newfoundland and Labrador Hydro 2014 Capital Budget Application E - 68 

1991.  The anticipated service life of distribution panels is 30 years.  Consequently, all of the stage 1 

panels have exceeded their useful service life, with the exception of Unit 2’s 258 Vdc panel.  

Additionally, the Unit 1 129 V and 258 Vdc panel breakers are no longer available from the manufacturer 

and no replacement breaker exists for this type of panel.  In consideration of the age and critical 

application of the DC system, it is necessary to replace the distribution panels with modern versions.  

Replacement of the DC panels will ensure reliability of the system and make available an adequate 

supply of critical spares. 

 

This project is planned to occur during the scheduled Stage 1 outage and supports a pro-active approach 

for replacement.  Alternatively, should a distribution panel fail during regular plant operation, 

replacement of the panel and breakers at that time could result in an unscheduled outage of upwards of 

six weeks, including purchase, delivery and replacement time.  This would be especially problematic 

during the winter peak season. 

 

Project Schedule: 

The anticipated project schedule is shown in Table 2 

 

Table 2: Project Schedule 

Activity Start Date End Date 

Planning Project initiating, design transmittal, schedule and 

cost baseline and project plan 

January 2014 January 2014 

Design Detailed engineering and drafting of new 129 V and 

258 V DC panels and breakers, including 

construction work package 

February 2014 March 2014 

Procurement Material procurement for new, 129 V and 258 V DC 

panels.  Coordinate material delivery 

(five week lead time) 

April 2014 May 2014 

Construction Remove existing panels.  Mount, install and 

terminate cable to new distribution panels  

(To be scheduled during total plant outage) 

August 2014 August 2014 

Commissioning Energize, inspect and test proper operation of new 

distribution panels and breakers 

August 2014 August 2014 

Closeout Post implementation review, complete asset 

assignment form, close out meeting/lessons learned 

September 2014 September 

2014 

 

Future Plans:  

Replacement of Stage 2, 129 volt and 258 volt DC panels and breakers is planned in 2015. 
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Project Title: Upgrade Waste Water Basin Building - Inspection and Phase 1 Engineering 

Location:  Holyrood 

Category:  Generation - Thermal 

Definition:  Other 

Classification:  Normal  

 

Project Description:   

The waste water basin building (WWBB) provides the essential housing for the Holyrood Thermal 

Generating Station’s (Holyrood) continuous and periodic equalization basins1.  The building’s structural 

steel is corroded and mold growth is present throughout (see Figures 1 and 2).  

  

 
Figure 1: Mold Growth on Interior Face of Roof Insulation  

 

 

                                                           
1
 The periodic and continuous basins handle the effluent released from Holyrood prior to its discharge into the 

wastewater treatment plant and Indian Pond respectively.  The periodic basin holds the wastewater streams 

generated during periodic events such as the cleaning of boiler fireside equipment.  The continuous basin serves as 

a holding pond for the effluent generated during daily operations such as boiler blow down water and drainage 

from floor drains in the plant.  
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Figure 2: Corrosion on Bolted Connection  

 

This deterioration is primarily due to the warm moist air emitted from the effluent and the ensuing 

condensation in the building.  Work under this project includes the engagement of an external 

consultant to complete an inspection of the WWBB and the phase 1 engineering for the recommended 

refurbishments.   Deliverables include the development of technical specifications and drawings to 

ensure the building is safe and usable until no longer needed to support generation at Holyrood.    

 

Funding for the completion of the building upgrade will be sought during Hydro’s 2015 capital budget 

submission.  The budget estimate for this project is shown in Table 1. 

 

Table 1: Budget Estimate  

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    0.0  0.0  0.0 0.0  

   Labour 30.4  0.0  0.0 30.4  

   Consultant 76.9  0.0  0.0 76.9  

   Contract Work     0.0  0.0  0.0 0.0  

   Other Direct Costs    0.2  0.0  0.0 0.2  

   Interest and Escalation 7.8  0.0  0.0 7.8  

   Contingency 21.5  0.0  0.0 21.5  

TOTAL 136.7  0.0  0.0  136.7  
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Operating Experience:  

Constructed in 1992, the periodic and continuous waste water basins are vital to the operation of 

Holyrood.  These structures serve as temporary holding ponds for the effluent generated during plant 

operations, prior to discharge - each basin has a total volume of 900 m3.  While contained in the holding 

basins, the effluent is subject to a monitoring program whereby it is tested regularly to ensure 

compliance with provincial environmental discharge criteria prior to release.  The Waste Water Basin 

Building serves to house the basins, sheltering them from the infiltration of precipitation, which can 

alter the monitoring program test results.       

 

Holyrood is in operation 24 hours a day, year round although Holyrood generation is required 

only seasonally. Hydro has identified that the Holyrood plant has the following maximum 

acceptable down times: 

• Either Holyrood Unit 1, 2 or 3: 336 days maximum 

• Holyrood Stage 1 (both Unit 1 and 2): Less than 1 day 

• Entire Holyrood Generating Plant: Less than 1 day 

 

These requirements were based on average winter peak loads and assume that all other hydro units are 

available for full rated generation. 

 

The basins are in operation whenever any of the boilers at Holyrood are producing steam.  The system is 

in service 24 hours a day, year round but is usually shut down once a year during the total plant outage. 

 

Project Justification:  

The refurbishment of the waste water basin building is required to address the health and safety risks 

associated with the current condition of the building.  Currently, personnel who enter the building are 

exposed to poor quality air as a result of mold/mildew growth on the underside of the building 

insulation.   The mold is a result of condensation build-up inside the enclosure.    

 

The moisture, combined with the close proximity of the structure to a marine environment has also 

resulted in corrosion to the building steel.  The corrosion has progressed to the point at which safety 

concerns have been raised.  These concerns include the integrity of the building structure, the condition 

of electrical and mechanical components, and the condition of safety railing around the perimeter of the 

basins.  
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The completion of the proposed inspection and phase 1 engineering is required to establish the proper 

scope of work for the completion of the necessary building upgrades.  Implementing the required 

modifications will allow the building to continue serving its purpose until the facility is repurposed, while 

ensuring the health and safety of plant personnel. 

 

Future Plans:  

Completion of required upgrades to the waste water basin building is planned in 2015. 

 

Project Schedule: 

The anticipated project schedule is shown in Table 3. 

 

Table 3: Project Schedule 

Activity Start Date End Date 

Planning 
Project start-up, design transmittal, and 

scheduling 

April 2014 April 2014 

Procurement Develop request for proposals and engage 

consultant 

May 2014 June 2014 

FEED Site inspection, technical specification and 

tender drawings 

June 2014 October 2014 

Closeout Final billing, interest cut-off, contract closeout - October 2014 
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Project Title: Upgrade Underground Plant Drainage System 

Location:  Holyrood 

Category:  Generation - Thermal 

Definition:  Other 

Classification:  Normal  

 

Project Description:  

This project involves the engagement of an external consultant to complete an inspection of the 

underground plant drainage system at the Holyrood Thermal Generating Station (Holyrood).  Based on 

the inspection findings the phase 1 engineering, for the completion of the recommended upgrades, will 

be completed.  Work includes assessment of the piping, manholes and valves associated with the 

underground powerhouse drainage system and the development of a technical specification and tender 

drawings to complete the required upgrades.  Approximately 220 meters of existing piping, three 

manholes, two oil - water separators and two grease traps will be cleaned, videotaped and/or tested. 

The inspection findings will determine the parts of the piping system requiring an upgrade.   

 

Funding for the completion of the drainage system upgrades will be sought during Hydro’s 2015 capital 

budget submission.  The budget estimate for this project is shown in Table 1. 

 

Table 1: Budget Estimate  

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    0.0  0.0  0.0 0.0  

   Labour 32.5  0.0  0.0 32.5  

   Consultant 55.9  0.0  0.0 55.9  

   Contract Work     0.0  0.0  0.0 0.0  

   Other Direct Costs    0.2  0.0  0.0 0.2  

   Interest and Escalation 6.3  0.0  0.0 6.3  

   Contingency 17.7  0.0  0.0 17.7  

TOTAL 112.6  0.0  0.0  112.6  

 

Operating Experience:  

The underground plant drainage system consists of a network of pipes, valves and manholes which direct 

the effluent produced during the powerhouse operations, to a series of grease traps, oil-water separators 

and equalization basins.  The effluent consists of wastewater streams generated during periodic events 

such as the cleaning of boiler fireside equipment and continuous waste water flows, generated during 

daily operations such as boiler blow down runoff and drainage from floor drains in the plant.  



2014 Capital Projects $50,000 and Over but less than $200,000:  Explanations 

 

 

Newfoundland and Labrador Hydro 2014 Capital Budget Application E - 74 

Holyrood is in operation 24 hours a day, year round although Holyrood generation is required only 

seasonally. Hydro has identified that the Holyrood Plant has the following maximum acceptable down 

times: 

Either Holyrood Unit 1, 2 or 3: 336 days maximum 

Holyrood Stage 1 (both Unit 1 and 2): Less than 1 day 

Entire Holyrood Generating Plant: Less than 1 day 

 

These requirements were based on average winter peak loads and assume that all other hydroelectric 

units are available for full rated generation. 

 

The piping system is in operation whenever any of the boilers at Holyrood are producing steam.  The 

system is in service 24 hours a day, year round but is usually shut down once a year during the total 

plant outage. 

 

Project Justification:  

Waste water control and treatment is a mandatory component of the thermal generation process.  Any 

interruption to, or loss of flow throughout, the underground piping in the waste water treatment system 

could result in negative environmental impacts.  Effluent moving through this piping network often 

contains trace amounts of contaminant and/or hydrocarbons.  Consequently, this waste water requires 

treatment prior to being released into the environment.  To provide this treatment the wastewater is 

conveyed to concrete settling basins where it is retained and tested for compliance prior to its release 

into the environment.   

 

The effluent treatment and disposal process is monitored and regulated by the Provincial Department of 

Environment and Conservation (DOEC) to ensure compliance with the Environmental Protection Act SNL 

2002 c E-14.2.  Should a leak in the system enable the discharge of effluent, prior to its treatment, this 

could result in contamination of the environment and a violation of the Act.  

 

Preliminary testing of the drainage system by Hydro personnel has confirmed that there is leakage in the 

system, although the exact location is unknown.  This has resulted in an environmental non-compliance.  

Failure to address this non-compliance could result in penalties, fines or an order to cease plant 

operations pending remediation of the non-compliance.   
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The refurbishment of the underground drainage system are justified to address this non-compliance.  

The inspection and phase 1 engineering proposed under this project is required to enable Hydro to 

clearly pinpoint the problem areas within the drainage system and to accurately define the scope for the 

refurbishment work.  The development of a defined scope and repair methodology will result in minimal 

disruption to plant operations and ensure that the least cost alternative is pursued. 

 

Project Schedule: 

The anticipated project schedule is contained in Table 2. 

 

Table 2: Project Schedule 

Activity Start Date End Date 

Planning Project start-up, design transmittal, and scheduling March 2014 April 2014 

Procurement Develop request for proposals and engage 

consultant 

May 2014 June 2014 

Inspection and 

Phase 1 

Engineering 

Site inspection, technical specification and tender 

drawings 

June 2014 October 2014 

Closeout Final billing, interest cut-off, contract closeout - October 2014 

 

Future Plans:  

Future plans will see the completion of upgrades to the underground plant drainage system in 2015. 
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Project Title: Overhaul Cooling Water Pump East Unit 1 

Location:  Holyrood 

Category:  Generation - Thermal 

Definition:  Other 

Classification:  Normal  

 

Project Description:  

The unit cooling water (CW) pumps provide circulating water to the turbine condenser, which is 

required for unit operation. Each pump, east and west, provides approximately 50 percent of the 

required circulating water necessary for full operation of the unit. The CW pumps, located in pump 

house 1, draw sea water from Conception Bay to the turbine condenser located on the first floor of the 

power house. The pumps are single stage vertical turbine pumps, each providing 28,000 US GPM at 31 

feet of head, driven by a 300 HP motor.   

 

The following is the scope of work for the overhaul: 

• Remove and disassemble pump;  

• Investigate any deterioration to shaft, bearings and internal components; 

• Ship pump, shaft and other parts offsite for:  

o Detailed inspection;  

o Cleaning; and 

o Overhaul and refurbishment;  

• Install and reassemble pump. 

 

The budget estimate for this project is shown in Table 1. 

 

Table 1: Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    4.0  0.0  0.0 4.0  

   Labour 18.0  0.0  0.0 18.0  

   Consultant 15.0  0.0  0.0 15.0 

   Contract Work     40.0  0.0  0.0 40.0  

   Other Direct Costs    0.0  0.0  0.0 0.0  

   Interest and Escalation 6.0  0.0  0.0 6.0  

   Contingency 15.4  0.0  0.0 15.4  

TOTAL 98.4  0.0  0.0  98.4  
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Operating Experience:  

One CW pump is in service until Unit 1, a 175 MW unit, reaches approximately 50 percent of its 

operating capacity at which point the second pump is needed to provide sufficient volume of circulating 

water to generate above 90 MW. With two pumps available, they also provide some protection against 

a forced outage should a single CW pump fail, when the unit is operating below 90 MW. 

 

Project Justification:  

Unit 1 and 2 CW pumps are overhauled on a twelve year schedule with Unit 1 CW pump east being last 

overhauled in 2002 making 2014 the scheduled overhaul window. This is outlined in the overhaul 

schedule in Appendix A.  Two CW pumps are required to maintain vacuum in the turbine condenser and 

enable the unit to produce 100 percent power. The loss of a CW pump would restrict the unit power 

production by 50 percent. The operation of a unit in service with one CW pump cannot be guaranteed as 

a breakdown of the single running pump would cause unrecoverable loss of vacuum in the turbine 

condenser and shut down the unit.  

 

 

Future Plans:  

Additional condensate extraction pump overhaul projects will be proposed in future capital budget 

applications. 
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APPENDIX A 

FLOWSERVE REVIEW (MAY 24, 2011) 
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Project Title: Overhaul Extraction Pump South Unit 1 

Location:  Holyrood 

Category:  Generation - Thermal 

Definition:  Other 

Classification: Normal 

 

Project Description:  

The scope of the overhaul of Unit 1 condensate extraction pump South consists of: 

• Removing the pump; 

• Dismantling the pump; 

• Inspecting the pump for damage to shaft, bearings and internal components; 

• Shipping parts offsite for detailed inspection, cleaning , overhaul and refurbishment; and 

• Re-assembling the pump. 

 

The budget estimate for this project is shown in Table 1. 

  

Table 1: Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    4.0  0.0  0.0 4.0  

   Labour 18.0  0.0  0.0 18.0  

   Consultant 15.0  0.0  0.0 15.0  

   Contract Work     40.0  0.0  0.0 40.0  

   Other Direct Costs    0.0  0.0  0.0 0.0  

   Interest and Escalation 4.4  0.0  0.0 4.4  

   Contingency 15.4  0.0  0.0 15.4  

TOTAL 96.8  0.0  0.0  96.8  

 

Operating Experience:  

Each Holyrood generating unit has two condensate extraction pumps.  There is only one pump in service 

during operation of the unit. The other pump is a standby pump which is taken into service when the 

normal operating pump fails or is out of service for maintenance. 

 

Project Justification:  

Two condensate extraction pumps are required to maintain condensate flow from the turbine 

condenser and enable the unit to produce rated power. The reliability of a unit in service with one 

extraction pump cannot be guaranteed as a breakdown of the single running pump would cause the 
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eventual shut down of the unit. Recognized pump experts, Flowserve, were consulted for optimization 

of the overhaul schedule for the extraction pumps at Holyrood and it was established that the extraction 

pump south on generating Unit 1 is due for an overhaul in 2014. This can be found in Appendix A with a 

chart outlining the overhaul schedule on page E-95. 

 

Future Plans:  

Other condensate extraction pump overhaul projects will be proposed in future capital budget 

applications. 
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Project Title: Upgrade Terminal Station Foundations 

Location:  Various Sites  

Category:  Transmission and Rural Operations - Terminal Stations 

Definition:  Other 

Classification:  Normal  

 

Project Description:  

Work under this project consists of the completion of upgrades to reinforced concrete pier foundations 

at Hydro’s Bottom Brook, Sunnyside and Western Avalon Terminal Stations.  Work includes: the 

installation of bracing, required to temporarily support existing electrical equipment to facilitate the 

foundation repairs; removal and stockpile, for reuse, of existing yard gravel; hand excavation around 

concrete foundation to facilitate the completion of concrete repairs; repair of concrete pier, backfilling 

of structure, and the reinstatement of yard gravel.   

 

The budget estimate for this project is shown in Table 1. 

 

Table 1:  Budget Estimate  

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    0.0  0.0  0.0 0.0  

   Labour 65.4  0.0  0.0 65.4  

   Consultant 0.0  0.0  0.0 0.0  

   Contract Work     78.1  0.0  0.0 78.1  

   Other Direct Costs    11.7  0.0  0.0 11.7  

   Interest and Escalation 11.7  0.0  0.0 11.7  

   Contingency 31.0  0.0  0.0 31.0  

TOTAL 197.9  0.0  0.0  197.9  

 

Operating Experience:  

The reinforced concrete foundations, utilized to support high voltage equipment in Hydro’s terminal 

station yards, range in age from one to 45 years.  The majority of these structures formed part of the 

original station construction and are in excess of thirty-five years of age.    

 

A number of the structures have deteriorated as a result of repeated exposure to the forces generated 

during the freeze/thaw cycle.  Three structures, in particular, have deteriorated to the point in which 

there are concerns over their integrity.  These structures include: structure B1T1 at the Bottom Brook 
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terminal station, structure L01L37 at the Western Avalon Terminal Station, and structure l03L06 at the 

Sunnyside terminal station (see Figures 1, 2 and 3).   

 

 

Figure 1: Structure B1T1 at Bottom Brook Terminal Station  

 

 

 

Figure 2: Structure L03L06-2 at Sunnyside Terminal Station 
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Figure 3: Structure L01L37-1 at Western Avalon Terminal Station 

 

These foundations support high voltage equipment such as circuit breakers, disconnect switches, 

instrument transformers and post insulators.  The continuous operation of this equipment is required to 

maintain power supply to the Island Interconnected System.      

 

Project Justification:  

The deteriorated structures in Bottom Brook, Sunnyside and Western Avalon support high voltage 

equipment.  This equipment is critical to Island Interconnected System and its continued operation is 

required to ensure the delivery of safe, reliable power to Hydro’s customers.   

 

Inspections of these reinforced concrete foundations, completed by internal forces, have found them to 

be severely deteriorated leading to concerns over their structural integrity.  To ensure their ability to 

perform as per the original design intent upgrades to the structures must be completed.  Failure to 

complete the necessary upgrades could result in a catastrophic failure causing outages, personal injury 

or death.      
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Future Plans:  

With the noted deterioration of the concrete foundations in Bottom Brook, Sunnyside and Western 

Avalon, Hydro has a recognized the need to conduct a complete assessment of all its concrete 

foundations.  Future plans will see the completion of a foundation condition assessment in 2013.  

Funding will be sought, as required, to rectify any issues arising from the assessment. 

 

Project Schedule: 

The anticipated project schedule is shown in Table 2. 

 

 

Table 2:  Project Schedule 

Activity Start Date End Date 

Planning Design transmittal, site visit, outage 

schedules 

February 2014 February 2014 

Design Prepare tender package March 2014 April 2014 

Tender/Award Issue tender; award contract April 2014 May 2014 

Construction Complete foundation repairs July 2014 July 2014 

Commissioning Final inspection - July 2014 

Closeout Contract closeout - September 2014 
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Project Title: Replace Optimho Relays on TL203 

Location:  Western Avalon to Sunnyside  

Category:  Transmission and Rural Operations - Terminal Stations 

Definition:  Other 

Classification:  Normal  

 

Project Description:  

This is the second year of a program to replace the existing Optimho relays on the 230 kV system east of 

Bay d’Espoir with modern microprocessor relays. TL242 is scheduled to be done in 2013.  Two Optimho 

relays used on TL203 between Sunnyside and Western Avalon terminal stations are planned to be 

replaced in 2014 and 2015. The replacement schedule for TL203 is based on the line outage availability.  

In 2013 the Lower Churchill Project design team will be identifying the transmission line relays for the 

230 kV transmission lines that will be connected to the Soldiers Pond Terminal Station.  These relays will 

be reviewed and approved by Hydro for use on the Island Interconnected Transmission System.  These 

relays will also be reviewed for application on TL203 as noted in the Henville Consulting Inc. report 

recommendations (see Appendix A and B). The budget estimate for this project is shown in Table 1. 

 

Table 1: Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    44.0  0.0  0.0 44.0 

   Labour 38.5  56.5  0.0 95.0  

   Consultant 0.0  0.0  0.0 0.0  

   Contract Work     0.0  0.0  0.0 0.0  

   Other Direct Costs    0.5  2.5  0.0 3.0  

   Interest and Escalation 6.1 9.5  0.0 15.6  

   Contingency 0.0  28.4  0.0 28.4  

TOTAL 89.1  96.9  0.0  186.0  

 

Operating Experience:  

Optimho relays have been used to protect Hydro’s 230 kV transmission lines since the 1980s. They are 

used in one of the two primary line protection schemes for Hydro’s 230 kV transmission lines.  The 

relays used in the other protection scheme are Schweitzer SEL-321. Line protective relays such as the 

Optimho relays, detect fault conditions on the line such as line contact between conductors or 

conductor to ground or lightning strikes to conductor(s).  These are dangerous and/or intolerable 

conditions with high current flowing to ground or between conductors.  The fault current is sufficiently 

high to cause damage to the transmission line or the electrical equipment in the terminal station.  When 
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a fault occurs on a transmission line, a protective relay will initiate a trip and the circuit breakers at each 

end of the transmission line will react by tripping or switching off the transmission line so that no 

damage occurs. 

 

Project Justification:  

The manufacturer of the Optimho relays (Alstom, now Schneider Electric) ceased production of the 

Optimho relays in 2002. A protection consultant, Henville Consultant Inc., reviewed the protection on 

the ten 230 kV lines east of Bay d’Espoir Hydroelectric Generating Station; five lines were reviewed in 

2010 and five lines reviewed in 2011.   Historical performance of the protection on the lines was 

reviewed and actual faults that had occurred in the past were analyzed. Detailed review of the settings 

for each line was also completed. The final report by Henville Consultant Inc. recommends "Replacing 

some or all of the existing Optimho protection systems to improve flexibility of settings and monitoring 

facilities for disturbance analysis. Maintenance issues due to lack of availability of spare parts for these 

systems are now becoming a concern as well."  Also recommendations V and VI regarding the 

enhancement of the monitoring and record retrieving functions in the new relay are applicable to the 

replacement of the Optimho relays with modern relays (see Appendix A, page 3 of the final 2010 review 

report titled “Circuits TL202, TL203, TL206, TL207 and TL237 Transmission Line Protection Performance 

and Settings Review”).  Justifications for the above recommendations can be found in the recommended 

protection upgrade report in Appendix B. 

 

Future Plans:  

This is a four year program.  Two transmission lines will be done in each subsequent year and will 

include the following lines: TL202, TL206, TL207, TL237, TL218, and TL236 TL201, TL217 and TL242 will 

be completed under a separate Capital Budget Proposal. 
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Table 2: Project Schedule 

Activity Start Date End Date 

Planning Planning initiation Jan 2014 Jan 2014 

Design Consultant report review Feb 2014 Mar 2014 

 Training -  cost  not  included in this budget Apr 2014 May  2014 

 Circuit design Jun 2014 Aug  2014 

 Relay settings Aug 2014 Sept  2014 

Procurement Relay confirmation Feb 2014 Mar 2014 

 Relay ordering Mar 2014 Jun 2014 

Construction Installation Mar 2015 Apr 2015 

Commissioning Commissioning  Apr 2015 Apr 2015 

Closeout Closeout activity  May 2015 May 2015 
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APPENDIX A 

RECOMMENDATIONS ON PAGE 3 OF CONSULTANT FINAL REVIEW REPORT  

TITLED “CIRCUITS TL202, TL203, TL206, TL207 AND TL237 TRANSMISSION LINE PROTECTION 

PERFORMANCE AND SETTINGS REVIEW”  

COMPLETED IN 2010 FOR NEWFOUNDLAND & LABRADOR HYDRO  

BY HENVILLE CONSULTING INC.   
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APPENDIX B 

RECOMMENDED PROTECTION UPGRADE REPORT  

BY HENVILLE CONSULTING INC. 
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Project Title: Replace Surge Arresters 

Location:  Various Sites 

Category:  Transmission and Rural Operations - Terminal Stations 

Definition:  Other 

Classification:  Normal  

 

Project Description:  

This project consists of the purchase and installation of surge arresters at various Hydro terminal 

stations on the Island Interconnected System. These units are in the 25, 69, 138 and 230 kV 

classifications.  The budget estimate for this project is shown in Table 1. 

   

Table 1: Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    55.6 0.0 0.0  55.6 

   Labour 73.3 0.0 0.0  73.3 

   Consultant 0.0  0.0  0.0  0.0  

   Contract Work     0.0  0.0  0.0  0.0  

   Other Direct Costs    12.5 0.0 0.0  12.5 

   Interest and Escalation 12.2 0.0 0.0  12.2 

   Contingency 28.3 0.0 0.0  28.3 

TOTAL 181.9 0.0 0.0  181.9 

 

The surge arresters targeted for replacement in 2014 are: 

• Three 230 kV rated surge arresters for transformer T1 in Grand Falls Frequency Converter 

Terminal Station2; 

• Three 66 kV and three 25 kV rated surge arresters for transformer T2 in Hawke's Bay Terminal 

Station; 

• Three 230 kV and three 66 kV rated surge arresters for transformer T3 in Massey Drive Terminal 

Station, and; 

• Three 230 kV and three 66 kV rated surge arresters for transformer T1 in Western Avalon 

Terminal Station. 

 

Operating Experience:  

Surge arresters are used on major terminal station equipment to protect that equipment from voltage 

surges due to lightning and switching effects. Surge arresters fail because of the cumulative effects of 

                                                           
2
 The frequency converter system in the Grand Falls Frequency Converter (GFC) Terminal Station was 

decommissioned in May 2002.  The Terminal Station still maintains the name of GFC. 
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lightning strikes and switching surges.  The wide variety of operating environments across the system 

makes it difficult to predict surge arrester failures. The older arrester designs have a higher incidence of 

failure than the newer designs. Hydro has approximately 440 surge arresters in service in all three 

voltage classes ranging in age from one year to approximately 47 years. 

 

Project Justification:  

Surge arresters provide critical overvoltage protection of power system equipment from lightning and 

switching surges.  Surge arresters are regularly inspected and replacements are made based on these 

maintenance assessments as well as in-service failures.   

 

Hydro has developed a Long Term Asset Management Plan (LTAMP) for surge arresters.  The LTAMP is a 

prioritized list of surge arresters scheduled for replacement.  The LTAMP replacement schedule is based 

primarily on the age of the surge arrester, but in some instances the replacement  is based on known 

defects.  The LTAMP is revised annually based on the above criteria.  The surge arresters targeted for 

replacement in 2014 are considered most susceptible to failure of all surge arresters contained in 

Hydro’s systems. 

 

When a surge arrester fails, it is not repairable and must be replaced immediately; otherwise the major 

equipment is exposed to serious damage from lightning surges. Failure of any major equipment could 

result in major system disturbances, which may cause system outages and interruption of service to 

customers.   

 

Project Schedule:  

The anticipated project schedule is shown in Table 2. 
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Table 2: Project Schedule 

Activity Start Date End Date 

Planning Project initiation and planning January 2014 February 2014 

Design Design transmittal, project work package 

and commissioning procedures 

March 2014 April 2014 

Procurement Material requisition, specification and 

procurement.  Coordinate material delivery. 

(four month lead time) 

March 2014 August 2014 

Construction Deliver surge arresters to designated 

terminal station, perform outage including 

required permits, install surge arresters 

September 2014 November 2014 

Commissioning Initial surge arrester commissioning 

procedures 

September 2014 November 2014 

Closeout Project close-out December 2014 December 2014 

 

Future Plans:  

Surge arrester replacements will be proposed in future capital budget applications.    Hydro’s five-year 

plan for surge arrester replacements is presented in Appendix A. 
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APPENDIX A 

FIVE-YEAR PLAN FOR 

SURGE ARRESTER REPLACEMENTS 
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TABLE A1 – 2014 SURGE ARRESTER REPLACEMENT PLAN 

Target Year Terminal Station Location Asset Description

2014 Grand Falls Frequency Converter GFC – T1 H1 

2014 Grand Falls Frequency Converter GFC – T1 H2 

2014 Grand Falls Frequency Converter GFC – T1 H3 

2014 Hawke's Bay HBY – T2 H1

2014 Hawke's Bay HBY – T2 H2

2014 Hawke's Bay HBY - T2 H3

2014 Hawke's Bay HBY - T2 X1

2014 Hawke's Bay HBY - T2 X2

2014 Hawke's Bay HBY - T2 X3

2014 Massey Drive MDRTS – T3  H1

2014 Massey Drive MDRTS – T3  H2

2014 Massey Drive MDRTS – T3  H3

2014 Massey Drive MDRTS – T3 X1

2014 Massey Drive MDRTS – T3 X2

2014 Massey Drive MDRTS – T3 X3

2014 Western Avalon WAV – T1 H1

2014 Western Avalon WAV – T1 H2

2014 Western Avalon WAV – T1 H3

2014 Western Avalon WAV – T1 X1 TOP

2014 Western Avalon WAV – T1 X2 TOP

2014 Western Avalon WAV – T1 X3  

 

TABLE A2 – 2015 SURGE ARRESTER REPLACEMENT PLAN 

Target Year Terminal Station Location Asset Description

2015 Grand Falls Frequency Converter GFC – T2 H1 

2015 Grand Falls Frequency Converter GFC – T2 H2 

2015 Grand Falls Frequency Converter GFC – T2 H3 

2015 Western Avalon WAV – T3 H1

2015 Western Avalon WAV – T3 H2

2015 Western Avalon WAV – T3 H3

2015 Western Avalon WAV – T3 X1

2015 Western Avalon WAV – T3 X2

2015 Western Avalon WAV – T3 X3

2015 Western Avalon WAV – T4 H1

2015 Western Avalon WAV – T4 H2

2015 Western Avalon WAV – T4 H3

2015 Western Avalon WAV – T4 X1

2015 Western Avalon WAV – T4 X2

2015 Western Avalon WAV – T4 X3  

 

 

TABLE A3 – 2016 SURGE ARRESTER REPLACEMENT PLAN 
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Target Year Terminal Station Location Asset Description

2016 Hampden  HDN – T1 H1

2016 Hampden  HDN – T1 H2

2016 Hampden  HDN – T1 H3

2016 Hampden  HDN – T1 X1

2016 Hampden  HDN – T1 X2

2016 Hampden  HDN – T1 X3

2016 Hardwoods HWD – T5 H1

2016 Hardwoods HWD – T5 H2

2016 Hardwoods HWD – T5 H3

2016 Hardwoods HWD – GT1 H1

2016 Hardwoods HWD – GT1 H2

2016 Hardwoods HWD – GT1 H3

2016 Hawke's Bay HBY – T3 H1

2016 Hawke's Bay HBY – T3 H2

2016 Hawke's Bay HBY - T3 H3

2016 Hinds Lake HLK - T1 H1

2016 Hinds Lake HLK - T1 H2

2016 Hinds Lake HLK - T1 H3

2016 Hinds Lake HLK - T2 H1

2016 Hinds Lake HLK - T2 H2

2016 Hinds Lake HLK – T2 H3

2016 Oxen Pond OPD – GT1 H1

2016 Oxen Pond OPD – GT1 H2

2016 Oxen Pond OPD – GT1 H3

2016 Rocky Harbour RHR – T1 H1

2016 Rocky Harbour RHR – T1 H2

2016 Rocky Harbour RHR – T1 H3

2016 Rocky Harbour RHR – T1 X1

2016 Rocky Harbour RHR – T1 X2

2016 Rocky Harbour RHR – T1 X3  
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TABLE A4 – 2017 SURGE ARRESTER REPLACEMENT PLAN 

Target Year Terminal Station Location Asset Description

2017 Roddickton Woodchip RWC GT1 - H1

2017 Roddickton Woodchip RWC GT1 H2

2017 Roddickton Woodchip RWC GT1 H3

2017 Western Avalon WAV – GT1 H1

2017 Western Avalon WAV – GT1 H2

2017 Western Avalon WAV – GT1 H3

2017 Sunnyside SSD – T1 H1

2017 Sunnyside SSD – T1 H2

2017 Sunnyside SSD – T1 H3

2017 Sunnyside SSD – T1 X1

2017 Sunnyside SSD – T1 X2

2017 Sunnyside SSD –T1 X3

2017 Stony Brook STB – T2 H1 OVERALL  

2017 Stony Brook STB – T2 H2 OVERALL  

2017 Stony Brook STB – T2 H3 OVERALL 

2017 Stony Brook STB – T2- X1

2017 Stony Brook STB – T2- X2

2017 Stony Brook STB – T2- X3  

 

TABLE A5 – 2018 SURGE ARRESTER REPLACEMENT PLAN 

Target Year Terminal Station Location Asset Description

2018 Corner Brook Frequency Converter CBFTS – T1 H1

2018 Corner Brook Frequency Converter CBFTS – T1 H2

2018 Corner Brook Frequency Converter CBFTS – T1 H3

2018 Corner Brook Frequency Converter CBFTS – T2 H1

2018 Corner Brook Frequency Converter CBFTS – T2 H2

2018 Corner Brook Frequency Converter CBFTS – T2 H3

2018 Holyrood HRD – T8 H1

2018 Holyrood HRD – T8 H2

2018 Holyrood HRD – T8 H3

2018 Holyrood HRD – T8 X1

2018 Holyrood HRD – T8 X2

2018 Holyrood HRD – T8 X3

2018 Holyrood HRD – T10 H1

2018 Holyrood HRD – T10 H2

2018 Holyrood HRD – T10 H3

2018 Holyrood HRD – T10 X1

2018 Holyrood HRD – T10 X2

2018 Holyrood HRD – T10 X3

2018 Holyrood HRD SST-1-2 H1 

2018 Holyrood HRD SST-1-2 H2

2018 Holyrood HRD SST-1-2 H3  
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Project Title: Replace Recloser Control Panels 

Location:  Various Sites 

Category:  Transmission and Rural Operations - Distribution 

Definition:  Pooled 

Classification:  Normal  

 

Project Description:  

The Recloser Control Panel Replacement Project is required to replace 50 aging recloser control panels.  

This is the final two years of a seven-year program.  Four recloser control panels will be replaced in this 

project.  The existing control panels are housed in steel enclosures which have deteriorated due to the 

environment. To prevent future deterioration of the new panels due to weather, the Recloser Control 

Panel Replacement Project uses rack mounted control panels inside control buildings where applicable 

and control panels located inside stainless steel enclosures where no building exists. The new recloser 

control panels will also have remote control capability to support integration with future 

telecommunications network and system control upgrades. The budget estimate for this project is 

shown in Table 1.  

  

Table 1: Budget Estimate 

Project Cost:($ x1,000)     2014 2015 Beyond Total 

   Material Supply    45.0 0.0 0.0 45.0 

   Labour 45.0 36.5 0.0 81.5 

   Consultant 0.0 0.0 0.0 0.0 

   Contract Work     0.0 0.0 0.0 0.0 

   Other Direct Costs    14.0 9.0 0.0 23.0 

   Interest and Escalation 7.3  9.0 0.0 16.3  

   Contingency 0.0  29.9 0.0 29.9  

TOTAL 111.3  84.4  0.0  195.7  

 

In 2014, four rack mounted control panels will be installed as shown in Table 2. For a complete list of the 

recloser control panels to be replaced under this program see Appendix A. 
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Table 2: 2014 Recloser Control Panel Replacements 

Location Type Recloser ID Installation Year 

Mary’s Harbour Rack Mounted MH1-R1 1970 

Port Hope- Simpson Platform Mounted PH1-R1 1970 

Wiltondale Rack Mounted WD1-R1 1981 

Hawke's Bay Rack Mounted HB3-R2 1982 

 

These recloser control panels have been identified for replacement based on condition and age.   The 

rack mounted unit listed in Table 2 will be mounted inside the available control building and need no 

further enclosure.  This measure will reduce the effect of salt corrosion which is a known factor in these 

areas. 

 

Operating Experience:  

Hydro operates distribution systems throughout Newfoundland and Labrador and supplies power to 

approximately 36,000 metered customers. A key component of the distribution systems is the 

distribution automatic recloser.  It is the primary fault protective device on distribution feeders. A 

distribution recloser is set to detect faults on the feeders and to open if a fault occurs.  The feeder is put 

back in service automatically by the recloser and if the fault has been cleared, the feeder will stay in 

service, minimizing the outage to customers. 

 

Justification: 

The distribution recloser is a key protective device for detection of various types of system faults and 

the automatic restoration of power when these line faults are only temporary in nature.  It also enables 

isolation of the faulted line section should the system fault be permanent. Therefore, the operating 

integrity of this key protective device must not be compromised by the failure of an internal electronic 

component due to rusting of the recloser control panel.  

 

This project is to replace aging and weathered distribution recloser control panels on distribution 

feeders to ensure fault protection reliability is not compromised. Photo of a recloser control panel is 

shown in Figure 1. 
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Figure 1: Hawke’s Bay HB3-R2 Recloser Control Cabinet  

 

The existing recloser control panels, manufactured by Cooper Power Systems, are housed in a painted 

steel compartment which has been exposed to a corrosive coastal environment for many of the recloser 

locations.   

 

Operating Regime 

All distribution reclosers listed for upgrade are in continuous operating mode. 

 

Age of Equipment or System 

Refer to Appendix A for a listing of the age of the assets being replaced. 

 

Major Work/ or Upgrades 

Refer to Appendix B for a list of major work and upgrades on various reclosers. 
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Outage Statistics 

Hydro tracks all distribution system outages using industry standard indexes, SAIFI and SAIDI which are 

explained as follows: 

 

SAIDI-  indicates the System Average Interruption Duration for customers served per year, or the 

average length of time a customer is without power in the respective distribution system per year. 

 

SAIFI -  Indicates the average of sustained interruptions per customer served per year or the average 

number of power outages a customer has experienced in the respective distribution system per year. 

 

Table 3 lists the 2008 to 2012 average SAIFI and SAIDI data by feeder and distribution system where the 

upgrades are proposed. The table also lists the 2008 to 2012 corporate value and the latest Canadian 

Electrical Association (CEA) five year average (2006 to 2010) for comparison. 

 

Table 3: Outage Statistics 

 

 

Hydro’s present system for collecting outage information does not record equipment failures by 

distribution equipment components such as recloser panels.  Outages due to recloser control panels 

along with other defective equipment would be included in the general defective equipment category.  

The data provided in the table lists the outage statistics for all causes and defective equipment. 
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Defective equipment is defined by the CEA, Service Continuity Reliability Committee as: 

Customer interruptions resulting from equipment failures due to deterioration from age, incorrect 

maintenance, or imminent failures detected by maintenance. 

 

The CEA statistics do not include planned outages to repair defective equipment. 

 

Safety Performance 

During a fault, electrical energy enters the earth.  These electronic reclosers sense the fault condition 

and break the electrical path feeding the fault.  This quickly limits the electrical energy entering the 

earth greatly reducing the electrocution hazard. 

 

Environmental Performance 

This multi-year project does not have any environmental impact.  All of the reclosers listed have been 

tested and are below 1 part per million (PPM) polychlorinated biphenyl (PCB) content. 

 

Industry Experience 

The stainless steel enclosure for the control panel or the rack mounted control panel is recommended 

for installations subject to severe weather or salt contamination. 

 

Vendor Recommendations 

Peter Dennis from R L Dennis Associates Ltd, the representative for Cooper Power Systems verbally 

advised Hydro, in 2009, that the solution to the severe rust contamination on the recloser control panels 

is replacement with the latest digital control which is available in a stainless steel panel enclosure, as 

well as in rack mount configuration.  The vendor has also confirmed that the existing recloser itself does 

not require change out and that only its sensing current transformers (CT) require replacement in order 

to be compatible with the accuracy of the new digital control. 

 

Availability of Replacement Parts 

Hydro has been advised by Cooper Power Systems that circuit boards and plug-in cards have delivery 

times of 3-6 months, as can be seen below in an excerpt from their email dated May 10th, 2012: 

“ Lead times on replacement control boards has now reached three to six  months, as the stock-

pile has been depleted. While some pre-existing sub-suppliers for these components are still in 

business, others have left the business all together. 
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Roughly 90% of the original F3 users have now moved on to more feature-rich controls like the 

F6 which supports smart grid technologies to be used today, or very shortly in their future” 

 Notes:  F3 is the existing recloser panel and F6 is the new replacing recloser panel. 

 

Maintenance or Support Arrangements 

There are no maintenance or support agreements with the manufacturers.  Maintenance and support 

are provided by Hydro in-house resources. 

 

Maintenance History 

Table 4 shows the five-year maintenance history for the reclosers being replaced in 2014.  Refer to 

Appendix C for the five-year maintenance history for all reclosers to be replaced under the program. 

 

Table 4: Five Year Maintenance History 

Year Recloser 

Preventive 

Maintenance 

($000) 

Corrective 

Maintenance 

($000) 

Total 

Maintenance 

($000) 

2012 Hawke's Bay Recloser HB3-R2 1.5 0.0 1.5 

2011 Wiltondale Recloser WD1-R1 0.7 0.0 0.7 

2010 Port Hope-Simpson PH1-R1 2.7 0.0 2.7 

2010 Mary’s Harbour Recloser  MH1-R1 0.4 0.0 0.4 

2009 Mary’s Harbour Recloser  MH1-R1 0.0 1.2 1.2 

2008 Hawke's Bay Recloser HB3-R2 0.0 0.9 0.9 

2008 Wiltondale Recloser WD1-R1 0.6 0.0 0.6 

2008 Mary’s Harbour Recloser  MH1-R1 0.7 0.0 0.7 

 

Historical Information 

Eight recloser control panel replacements were completed in 2008.  These consisted of reclosers at the 

Change Islands Substation (CH2-R1 and CH3-R1), Fogo Island Substation (FO4-R1, FO5-R1 and FO6-R1), 

and the Bottom Waters Terminal Station (BW1-R1, BW2-R1 and BW3-R1).   

 

Five recloser control panel replacements were completed in 2009. These consisted of reclosers at the 

Burgeo Substation (BU2-R1, BU3-R1 and BU4-R1) and at the Bottom Waters Terminal Station (BW2-R3 

and BW4-R1).  

 

Of the sixteen recloser control panels that were budgeted replaced in 2010, eleven recloser control 

panels were completed in 2010.  These were located at South Brook (SB7-R2), English Hr. West (EH1-R1 

and EH1-R2), Jackson’s Arm (JA1-R1 and JA2-R1), Hampden (HA1-R1), Happy Valley-Goose Bay (HV1-R1, 
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HV7-R1, HV8-R1, HV10-R1 and HV16-R1).  Five were completed in 2011.  These were Bear Cove (BC6-R2, 

BC4-R1 and BC6-R1), and Plum Point (PP1-R1 and PP2-R1). 

 

Of the seven recloser control panels that were budgeted to be replaced in 2011, two recloser control 

panels were completed in 2011.  These were located at Barachoix (BA1-R1 and BA4-R1).  The remaining 

five Roddickton (RO1-R2, RO1-R3, RO3-R2, RO4-R1) and Main Brook (MB1-R2) were purchased and will 

be installed and commissioned in 2013 .   

 

Five recloser control panels were completed in 2012. These consisted of in Parson's Pond Terminal 

Station (PP1-R1), Cow Head Terminal Station (CH1-R1), Daniel's Harbor Terminal Station (DH1-R1), 

Hawkes Bay Terminal Station (HB3-R1) and Cook’s Harbour (CH7-R1).    The Cook's Harbour recloser was 

replaced due to a failure just prior to the start of the 2012 project.  

 

The project work includes the installation of CTs (current transformers) inside the reclosers. These CTs 

are required for the operation of the new control panels. These installations were scheduled and 

completed with the use a spare recloser. The approach to installing the recloser panels was that the 

spare was installed at the first site which allowed the old recloser to be removed and shipped to the 

maintenance shop in Bishop Falls where it was fitted with the new CTs and then shipped to the second 

site. This approach was used for all the sites which decreased the amount of time that reclosers were 

bypassed on the electrical system, and reduced field time which also resulted in some savings in travel  

expenses. 

 

Table 5 contains the historical information for these replacements. 
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Table 5: Historical Information 

Year 

Capital 

Budget 

($000) 

Actual 

Expenditures 

($000) Units 

Cost  

per unit  

($000) Comments 

2013B 209.7  5   

2012 202.3 113.9 5 $28.48  

for 4 units (see 

notes in 

Comments)  

Four units were done under this program 

and the 5th unit Cook’s Harbour CH7-R1 

was replaced due to a failure and the 

costs were not charged on the 2012 

project. 

2011  231.9 178.4 7 25.14 Two completed and five recloser panels 

have been pushed into 2013 for 

installation and commissioning due to 

resource issues. 

2010 603.1 370.24 16 23.14 See Footnote3.   

2009 132.4 107.3 5 21.46  

2008 222.5 133.9 8 16.74 See Footnote4 

 

Anticipated Useful life 

The recloser control panel has an anticipated useful life of 20 years. 

 

Alternatives 

There is no viable alternative to replacement of the control panels for the distribution reclosers listed in 

Appendix A.  Many of the original electronic components for these control panels have long lead times 

as per the availability of parts section of this document and the enclosures are in a deteriorating 

condition. 

 

Losses during Construction 

There may be planned power outages involving the reclosers that require current transformer (CT) 

replacements. The reclosers will have to be temporarily removed from service. 

 

  

                                                           
3
The 2010 budget was revised  as the amount of field work by operations crew was less than originally estimated. 

The total reduction to the project was was $218,411.  Resource issues in Rural Operations had pushed the schedule 

of five recloser panels into 2011 
4
 The 2008 budget was  revised  as the cost for the recloser controls was less than originally estimated and several 

of the recloser structure modifications were not required as originally anticipated.  The amount of field work by 

operations crews was also significantly reduced by retrofitting each recloser and pre-commissioning it with its new 

electronic controls in the Hydro terminals maintenance repair facility at Bishop’s Falls, thereby reducing operations 

crews overtime and travel time.  The total reduction on the change order was $88,961. 
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Status Quo 

Maintaining the status quo will result in prolonged outages and by-passed protective devices due to the 

availability of replacement parts for the existing recloser controls.  This could also cause unnecessary 

outages. If a recloser did not operate because it was in bypass mode or simply didn’t operate due to age, 

an upstream protective device would operate and by doing so, increase the number of customers 

affected.  

 

Conclusion: 

Replacing each panel with a more modern digital control panel with rack mounted panels located in a 

control building is the only option.   

 

Project Schedule: 

The anticipated project schedule is shown in Table 6. 

 

Table 6: Project Schedule 

Activity Start Date End Date 

Planning Project initiation January 2014 January 2014 

Design Project design February 2014 April 2014 

Procurement Equipment ordering February 2014 April 2014 

Construction Field construction and installations July 2014 April 2015 

Commissioning Commissioning after installation August 2014 May 2015 

Closeout Project completion and closeout June 2015 June 2015 

 

Future Plans:  

None. 
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APPENDIX A 

AGE OF ASSETS 
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Replacement History 

 

 

 

Location Recloser ID Asset # Year Installed Year Scheduled/Replaced 

Hawke’s Bay HB3-R1 58178 1971 2012 

Cow Head CH1-R1 58187 1981 2012 

Cook’s Harbour CH7-R1 80051 1975 2012 

Daniels Harbour DH1-R1 58184 1981 2012 

Parsons Pond PP1-R1 159132 1999 2012 

St. Anthony SA2-R1 107289 1980 2013 

St. Anthony SA3-R1 99273 1985 2013 

St. Anthony SA1-R1 97367 1986 2013 

L’Anse au Loup LL2-R1 95688 1968 2013 

L’Anse au Loup LL1-R1 99933 1975 2013 

Mary’s Harbour MH1-R1 80037 1970 2014 

Port Hope- Simpson PH1-R1 80031 1970 2014 

Wiltondale  WD1-R1 257156 1981 2014 

Hawke's Bay  HB3-R2 158910 1982 2014 
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APPENDIX B 

MAJOR WORK/UPGRADES 
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Major Work/Upgrades 

Date Recloser Major Work/Upgrade Cost 

September  2009 Parson’s Pond Recloser 

PP1-R1  

Replace power cable $463 

March  2006 Hawke’s Bay Recloser  

HB3-R1  

Recloser Control Panel Repaired $2,086 

March  2006 St. Anthony Recloser  

SA3-R1  

Recloser Control Panel Repaired  $2,086 

December  2005 St. Anthony Recloser  

SA3-R1  

Recloser Control Panel Failure To 

Trip 

$806 

May   2005 Glenburnie Recloser  

GL2-R1  

Replace CT $407 

August  2004 L’Anse au Loup Recloser  

LL2-R1  

Install Sequence Coordination 

Accessory 

$904 

July  2004 Roddickton Recloser  

RO4-R1 

Install Sequence Coordination 

Accessory 

$830 
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APPENDIX C 

MAINTENANCE HISTORY 
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Maintenance History 

Year Recloser 

Preventive 

Maintenance 

($000) 

Corrective 

Maintenance 

($000) 

Total 

Maintenance 

($000) 

2012 Hawke's Bay Recloser HB3-R2 1.5 0.0 1.5 

Total 2012 1.5 0.0 1.5 

2011 Wiltondale Recloser WD1-R1 0.7 0.0 0.7 

2011 St Anthony  Recloser SA1-R1 0.0 0.4 0.4 

Total 2011 0.7 0.4 1.3 

2010 Port Hope-Simpson PH1-R1 2.7 0.0 2.7 

2010 Mary’s Harbour Recloser  MH1-R1 0.4 0.0 0.4 

2010 L’Anse au Loup Recloser LL2-R1  2.0 0.0 2.0 

2010 L’Anse au Loup Recloser LL1-R1  2.0 0.0 2.0 

2010 St Anthony  Recloser SA2-R1  0.7 0.0 0.7 

2010 Hawke’s Bay Recloser HB3-R1  3.0 0.0 3.0 

2010 Parson ‘s Pond PP1-R1 0.9 0.0 0.9 

2010 Recloser Battery  0.7 0.0 0.7 

Total 2010 12.4 0.0 12.4 

2009 Mary’s Harbour Recloser  MH1-R1 0.0 1.2 1.2 

2009 Barachoix Recloser BA4-R1  1.3 0.0 1.3 

2009 Glenburnie Recloser GL2-R1  0.0 0.1 0.1 

Total 2009 1.3 1.3 2.6 

2008 Mary’s Harbour Recloser  MH1-R1 0.7 0.0 0.7 

2008 Hawke's Bay Recloser HB3-R2 0.0 0.9 0.9 

2008 Wiltondale Recloser WD1-R1 0.6 0.0 0.6 

2008 Barachoix Recloser BA1-R1 0.6 0.0 0.6 

2008 Cow Head Recloser CH1-R1 0.3 0.0 0.3 

2008 Daniels Harbour Recloser DH1-R1  0.0 0.4 0.4 

2008 Roddickton Recloser RO4-R1  0.0 0.1 0.1 

2008 St Anthony  Recloser SA1-R1 0.0 0.4 0.4 

2008 St. Anthony Recloser SA3-R1  0.5 1.2 1.7 

2008 Parson’s Pond Recloser PP1-R1  0.0 0.8 0.8 

Total 2008 2.7 3.8 6.5 

2007 L’Anse au Loup Recloser LL2-R1  0.9 0.0 0.9 

2007 Port Hope Simpson Recloser PH1-R1 0.4 0.3 0.7 

2007 Hawke’s Bay Recloser HB3-R1  0.0 1.2 1.2 

2007 L’Anse au Loup Recloser LL2-R1  0.9 0.0 0.9 

2007 L’Anse au Loup Recloser LL1-R1  0.7 0.0 0.7 

2007 Cooks Harbour Recloser CH7-R1 0.0 0.2 0.2 

2007 Daniels Harbour Recloser DH1-R1  0.4 0.0 0.4 

2007 Glenburnie Recloser GL2-R1  0.4 1.1 1.5 

2007 St Anthony  Recloser SA2-R1  0.0 0.7 0.7 

2007 St. Anthony Recloser SA3-R1  0.0 1.4 1.4 

Total 2007 3.7 4.9 8.6 

2006 Port Hope Simpson Recloser PH1-R1  0.4 0.0 0.4 

2006 Hawke’s Bay Recloser HB3-R1  0.0 2.0 2.0 

2006 St. Anthony Recloser SA1-R3  0.0 0.1 0.1 

2006 Barachoix Recloser BA1-R1  0.0 0.8 0.8 
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Year Recloser 

Preventive 

Maintenance 

($000) 

Corrective 

Maintenance 

($000) 

Total 

Maintenance 

($000) 

2006 Glenburnie Recloser GL2-R1  0.0 0.6 0.6 

2006 Roddickton Recloser RO1-R2  0.3 0.0 0.3 

2006 Roddickton Recloser RO4-R1  0.3 0.8 1.1 

2006 Roddickton Recloser RO1-R3  0.0 0.2 0.2 

2006 St. Anthony Recloser SA1-R1  0.0 5.1 5.1 

Total 2006 1.0 9.6 10.6 
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Project Title:   Construct Storage Facility 

Location:   Postville 

Category:   Transmission and Rural Operations - Generation  

Definition:   Other 

Classification:  Normal  

 

Project Description:  

Work under this project consists of the construction of a new, detached 7.30 m x 9.14 m wood frame 

storage facility at Hydro’s Postville diesel generation facility.  The new storage facility will be finished 

with metal cladding.  The budget estimate for this project is shown in Table 1. 

 

Table 1: Budget Estimate  

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    0.5  0.0  0.0 0.5  

   Labour 53.2  0.0  0.0 53.2  

   Consultant 0.0  0.0  0.0 0.0  

   Contract Work     83.9  0.0  0.0 83.9  

   Other Direct Costs    9.0  0.0  0.0 9.0  

   Interest and Escalation 7.9  0.0  0.0 7.9  

   Contingency 29.3  0.0  0.0 29.3  

TOTAL 183.8  0.0  0.0  183.8  

 

Operating Experience:  

The Postville diesel generation facility was constructed in 1975.  Measuring 6.09 m wide by 15.25 m 

long, the structure consists of a porch, a washroom, a small office area and an engine hall, which houses 

four diesel generating units.  There is presently no work space or dedicated storage areas in the plant.  

Site storage is restricted to a 5.0 m x 6.0 m waste oil storage facility and two small 3.0 m x 3.0 m  general 

storage sheds, located at the rear of the plant (see Figure 1). 
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Figure 3: Postville Diesel Generation Facility General and Waste Oil Storage Buildings 

 

The absence of a proper workspace impedes the ability of the plant operators to conduct day-to-day 

maintenance work at the facility.  This work is presently confined to a corner of the engine hall which 

restricts the ability of the employees to maneuver and complete the task at hand. 

 

Furthermore, the general storage facilities are unable to adequately meet the storage needs of the 

Postville generation facility, resulting in excess items having to be stored in the engine hall.  This creates 

numerous safety and operational concerns as the material impedes walkways, increases the risk of fire 

within the facility and reduces the available clearance required for the completion of routine 

maintenance on the generation units. 

 

Project Justification:  

This project is justified on the requirement to provide additional work and storage space at the Postville 

diesel generation facility.  The existing spatial constraints were identified in the “Diesel Plant 
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Remediation - Phase II” report, completed by Hatch Engineering Ltd. in 2012 (see Appendix A).  The 

report recommendations form the basis of this proposal.  

  

Presently, there is inadequate space available to meet Hydro’s requirements.  This creates both 

maintenance and safety concerns for personnel utilizing the facility.  The requirement to store materials 

and equipment within the engine hall has resulted in inadequate clearances around the perimeter of the 

generation equipment.  This hinders maintenance personnel’s ability to follow proper work procedures 

when working on the equipment and results in a cluttered work space, with an increased potential for 

injury as a results of trips and falls.  The construction of a new, detached structure is required to provide 

the required space and resolve these concerns. 

 

Project Schedule: 

The anticipated project schedule is shown in Table 2. 

 

Table 2: Project Schedule 

Activity Start Date End Date 

Planning Project start-up, design transmittal  and 

schedule review 

March 2014 March 2014 

Design Preparation of tender package April 2014 May 2014 

Tender Award Tender, review and contract award  May 2014 June 2014 

Construction Construct new workspace/storage facility July 2014 July 2014 

Commissioning Final inspection - July 2014 

Closeout Final billing, interest cut-off, and project 

completion 

- September 2014 

 

Future Plans:  

None. 
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APPENDIX A 

DIESEL PLANT REMEDIATION PHASE II – FINAL REPORT 
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Project Title: Install Fall Protection Equipment 

Location:  Various Sites 

Category:  Transmission and Rural Operations - Transmission 

Definition:  Pooled 

Classification:  Mandatory 

 

Project Description:    

This project is required to design, supply and install fall protection systems at several Hydro facilities. It 

includes the installation of a roof fall protection system on the control building at the St. Brendan’s 

Terminal Station and the Bishop’s Falls Office Building, installation of lifelines on the Bishop’s Falls 

Service Building, the installation of a suitable access to aircraft warning lights at the Salmon Spillway, 

installation of railing around the Upper Salmon unit powerhouse, and the installation anchor plates for 

transformers where needed.   

 

The budget estimate for the project is shown in Table 1. 

 

Table 1:  Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    30.0  0.0  0.0 30.0  

   Labour 79.5  0.0  0.0 79.5  

   Consultant 20.0  0.0  0.0 20.0  

   Contract Work     22.0  0.0  0.0 22.0  

   Other Direct Costs    34.7  0.0  0.0 34.7  

   Interest and Escalation 13.0  0.0  0.0 13.0  

   Contingency 0.0  0.0  0.0 0.0  

TOTAL 199.2  0.0  0.0  199.2  

 

Operating Experience:  

Hydro initiated a five year program in 2005 to install fall protection systems on transformers, fuel tanks 

and roofs at its facilities.  At the start of the five year plan in 2005, only sites having a high priority need 

for fall protection systems were identified.  During the execution of the program, Hydro developed a 

comprehensive listing of all sites that required fall protection systems.  Because of the large number of 

sites, (see Appendix A) Hydro realized that all required fall protection systems could not be installed in 

the original five year program.  This is the tenth year of the program which started in 2005 and has 

proceeded on a priority basis. 
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Below is a summary of the three basic types of fall protection systems installed by Hydro.  The 

photographs illustrate how each system is used.  

 

Roof Fall Protection System 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Roof Fall Protection System 

 

Generally, a fall protection system is not a complex system.  Figure 1 above shows a worker tethered to 

a permanently installed system comprised of a cable secured to the roof by a series of fall arrest 

anchors. The tether is called a lifeline and the anchors are travel restraints.  As the worker moves around 

on the roof, he is able to attach the lifeline between the anchors as needed.  If a fall occurs, the anchors 

will arrest the fall thereby saving the worker’s life. 
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Ladder Fall Protection System 

In this system, a safety cable is installed vertically 

on the side of the ladder as shown in Figures 2 

and 3 to the right. The workers secure themselves 

to the ladder fall protection system by attaching 

themselves to a D ring, as shown in the picture, 

that is attached to a cable grab which in turn rides 

on the cable. The cable grab allows the worker to 

move with ease up the ladder but in the event of 

a sudden downward movement, as in a fall, the  

cable grab is designed to abruptly grab the cable, 

securing the worker and preventing a fall. This 

action is similar to the operation of a seat belt in a 

car. 

 

Transformer Fall Protection System 

Figure 4 illustrates a transformer fall protection 

system used by the three workers standing on top 

of a transformer.  This system is a portable system.  

The fall protection system is mounted on a fixed 

anchor plate welded to the top of the transformer.  

When work is completed, the fall protection system 

can be taken to another site. 

 

The three basic types of fall protection systems 

shown above are for illustrative purposes. Systems 

may vary when they are installed because of, for 

example, extra cable arrangements or the need for 

railings.  The systems will be inspected annually.  The 

anticipated useful life of a fall protection system is 20 

years. 

  

Figure 4: Transformer Fall Protection System 

Figures 2 and 3: Ladder Fall Protection System 
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Project Justification:  

This project is justified on the requirement to provide a safe work environment and to comply with 

Sections 140, 141, and 142, under Part X: Fall Protection, of the Occupational Health and Safety 

Regulations.  Fall protection systems are required to perform work safely at elevations above 3.05 

meters.  Hydro must conform to these sections of the Occupational Health and Safety Regulations.  

Section 141 “General Requirements”  states in part “where a worker is exposed to the hazard of falling 

from a work area that is: 3 meters or more above the nearest safe surface or water; above a surface or 

thing that could cause injury to the worker if the worker were to fall on the surface or thing; or above 

any open tank, pit or vat containing hazardous material, the employer shall ensure that the worker is 

provided with a fall arrest system that meets the requirements of section 142”.  The complete 

regulations contained under sections 140, 141, and 142 are presented in Table 3.  Without proper fall 

protection systems in place, a worker can refuse to perform his/her assigned duties.  

 

The fall protection system program, started in 2005, did not provide for installations at all of Hydro’s 

sites where fall protection systems were needed.  New sites were identified throughout the course of 

the program.  Table 2 presents annual capital budget and actual expenditures for years 2008 to 2012. 

 

Table 2: Capital Expenditure History 

Year 

Capital Budget 

($000) 

Actual 

Expenditures 

($000) Comments 

2013B 196.6  Ladders and roofs 

2012 199.2 186.5 Ladders and roofs 

2011 198.4 213.2 Ladders and roofs 

2010 198.4 215.5 Ladders, transformers and roofs 

2009 321.7 302.7 Tanks, transformers and roofs 

2008 404.5 193.91 Tanks, transformers and roofs 
1
Operations personnel were scheduled to install roof lines on three powerhouse buildings but could 

not meet the obligation due to other commitments. It was too late to tender when this was discovered.  

Also some design changes to the fall protection system for the penthouse roof at the Holyrood Thermal 

Generating Station also provided significant savings.   

 

 

In order to be compliant with Section 140 "Fall Protection Systems", Section 141 “General 

Requirements” and Section 142 “Fall Arrest Systems”, under Part X: Fall Protection, of the Occupational 

Health and Safety Regulations, this work must continue until all facilities are properly equipped with fall 

protection systems.  
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Table 3:  Section 140 “Fall Protection Systems”, Section 141 “General Requirements”   

And Section 142 “Fall Arrest System”, Part X: Fall Protection of the Provincial  

Occupational Health and Safety Regulations 

Fall protection systems  

140.  Where an employer determines it is impractical to provide adequate work platforms or staging, 

the employer shall ensure that fall protection systems are used by all workers who are exposed to the 

hazard of falling, as required in section 141.  

 

General requirements  

141.  Where a worker is exposed to the hazard of falling from a work area that is  

 (a) 3 metres or more above the nearest safe surface or water;  

 (b) above a surface or thing that could cause injury to the worker if the worker were to  fall 

on the surface or thing; or    

 (c) above an open tank, pit or vat containing hazardous material,  

 

the employer shall ensure that  

 (d) the worker is provided with a fall arrest system that meets the requirements of 

   section 142 ;  

 (e) a guardrail that meets the requirements of section 28 is constructed or          

  installed at the work area;  

 (f) a personnel safety net that meets the requirements of section 143 is installed 

              at the work area;  

 (g) temporary flooring that meets the requirements of section 146 is constructed  

 or installed at the work area; or  

 (h) the worker is provided with another means of fall protection that provides a  

 level of safety equal to or greater than a fall arrest system that meets the  

 requirements of section 142. 

 

Fall arrest system  

142.  (1) A fall arrest system that is provided in accordance with section 141 shall  

  

 (a) be adequately secured to  

 (i) an anchorage point, or  

 (ii) a lifeline that is  

  (A) securely fastened to anchor points, or  

  (B) attached to a static line that is securely fastened to anchorage  

  points  and that is capable of withstanding either the maximum  

  load likely to be imposed on the anchorage point or a load of  

  22.2 kilonewtons, whichever is the greater; 

 

 (b) include a lanyard  

 (i) that is attached to an anchorage point or lifeline, where practicable, above the 

shoulder of the worker, and  

  (ii) that complies with CSA Standard Z259.11 "Energy Absorbers and  

  Lanyards";  

 

 (c) prevent a free fall greater than 1.22 metres where  
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 (i) the fall arrest system is not equipped with a shock absorption system that 

complies with CSA Standard Z259.11 "Energy Absorbers and Lanyards" and that 

reduces the shock level of a fall to less than 4 kilonewtons, or  

 (ii) the combined free fall and shock absorbed deceleration distance exceeds the 

distance between the work area and a safe surface; and  

 

 (d) include a full body harness that  

 (i) is attached to a lanyard,  

 (ii) is adjusted to fit the user of the harness, and  

 (iii) complies with CSA Standard Z259.10 "Full Body Harnesses".  

 

 

 (2) Where a fall arrest system includes a lifeline, the lifeline shall  

  (a) comply with CSA Standard Z259.2.1 "Fall Arresters, Vertical Lifelines  

  and Rails";  

 (b) extend to a safe surface below the work area and be securely attached to an 

anchorage point;  

 (c) be secured at the bottom of the lifeline to prevent tangling or disturbance of 

the line and be free of knots, lubricants and imperfections;  

 (d) be free of splices, except where they are necessary to connect the lifeline to an 

anchorage point;  

 (e) be provided with softeners at all sharp edges or corners to protect against cuts 

or chafing; and  

 (f) be clearly identified as a lifeline by colour or by another means that provides an 

equivalent level of safety.  

 

 (3) No worker shall  

 (a) use a lifeline in a fall arrest system while that fall arrest system is being used by 

another worker; or  

 (b) provide a rope for use, or permit a rope to be used, as a lifeline in a fall arrest 

system where the rope has been used for another purpose.  

  

 (4) Where a fall arrest system provided to a worker includes a ropegrab, the ropegrab used 

shall comply with CSA Standard Z259.2.1 "Fall Arresters, Vertical Lifelines and Rails".  

 (5) An employer who provides a worker with a fall arrest system shall ensure the fall arrest 

system is inspected by a qualified person before each work shift undertaken by the 

worker.  

  

 (6) A qualified person who carries out an inspection of a fall arrest system shall advise the 

employer where a component of the system is defective in condition or function and the 

employer shall ensure that the system is not used until the defective component is 

replaced or repaired.  

 

 (7) Where a fall arrest system has arrested the fall of a worker at a work area, the employer 

shall ensure that the fall arrest system  

 (a) is removed from service and inspected by a qualified person; and  

 (b) is repaired, before it is reused, to the original manufacturer's specifications, 

where an inspection under paragraph (a) reveals that a component of the 

system is defective.  
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 (8) Where a fall arrest system includes a static line, the static line shall  

 (a) have a nominal diameter of at least 12.7 millimetres and be made of improved 

plow wire rope;  

 (b) be equipped with vertical supports at least every 9 metres and have a maximum 

deflection, when taut, of no greater than 381 millimetres for a 9 metre span;  

 (c) be equipped with turnbuckles or other comparable tightening devices that 

provide an equivalent level of protection, at the ends of the static line;  

 (d) be equipped with softeners at all sharp edges or corners to protect against cuts 

or chafing;  

 (e) be made only of components that are able to withstand either the maximum 

load likely to be imposed on the components or a load of 8 kilonewtons, 

whichever is the greater; and  

 (f) comply with CSA Standard Z259.13 "Flexible Horizontal Lifeline Systems" and 

CSA Standard Z259.16 "Design of Active Fall Protection Systems".  

  

 (9) Where a fall arrest system is provided to an arborist, the fall arrest system shall  

 (a) include a tree climbing or tree trimming harness or saddle;  

 (b) be adequately secured to  

  (i) an anchorage point, or  

  (ii) a lifeline that is  

   (A) securely fastened to anchorage points, or  

 (B) attached to a static line that is securely fastened to anchorage 

points;  

 (c) include a climbing rope or safety strap;  

 (d) where practicable, include a second climbing rope or safety strap that  

  (i) provides additional stability, and  

  (ii) back-up fall protection; and  

 (e) be capable of withstanding either the maximum load likely to be imposed or a 

load of 22.2 kilonewtons, whichever is the greater.  

 (10) Where an employer uses a fall arrest system or a personnel safety net as a means of fall 

protection, the employer shall have a written fall protection plan that specifies  

 (a) the procedure to assemble, maintain, inspect, use and disassemble the fall 

arrest system or personnel safety net; and  

 (b) the procedure for the rescue of a worker who has fallen and is suspended by the 

fall arrest system or personnel safety net, but is unable to effect self-rescue.  

 

 

Future Plans:  

A list of future fall protection installations are included in Appendix A and will be proposed in future 

capital budget applications.  See five-year capital plan (Capital Plan 2014 Tab, Appendix A). 
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APPENDIX A 

FALL PROTECTION PROJECT LIST 
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Fall Protection Project List 

Location Description Comment 

Bay d‘Espoir 

General 

Up-Country 

 

Upper Salmon 

 

Surge tank #1 Fall Arrest System 

Burnt catwalk for gate control building 

Burnt gate control building access ladder 

Rotor access platform/stairway-powerhouse 

 

Planned for 2013 

Planned for 2013 

Planned for 2013 

Planned for 2013 

Central 

Bishop’s Falls 

Bottom Brook Terminal Station 

Stony Brook Terminal Station 

Sunnyside Terminal Station 

 

Fall protection system on diesel building roof 

Fall protection system on control building roof 

Fall protection system on control building roof 

Fall protection system on control building roof 

 

Planned for 2013 

Planned for 2013 

Planned for 2013 

Planned for 2013 

Holyrood 

Holyrood Terminal Station 

Holyrood 

 

Fall protection system on control building roof 

Four ladder cable systems for pumphouse 

 

Planned for 2013 

Planned for 2013 

Bay d’Espoir 

Up Country 

Upper Salmon 

 

Suitable Access to Aircraft Warning Lights at Salmon 

Spillway 

Install Railing Around Unit Powerhouse 

 

Planned for 2014 

Planned for 2014 

Central 

Bishop’s Falls 

 

St. Brendans 

Various Transformers 

 

 

Lifelines on Service Building 

Fall Protection System on Office Building 

Fall protection system on control building roof 

Anchor plates for transformers 

 

Planned for 2014 

Planned for 2014 

Planned for 2014 

Planned for 2014 
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Location Description Comment 

Bay ‘Espoir 

Cat Arm 

 

 

 

 

General 

 

 

 

 

 

 

 

 

Granite Canal 

 

 

 

 

 

 

Hinds Lake 

 

 

 

 

 

 

 

 

 

 

Paradise River 

 

 

 

 

 

 

 

 

 

 

 

Intake ladder Slider 

New ladder for spherical valve pit 

Rail for stairs to fire pump room 

Remove penstock access ladder safety slide 

Ladder System on Powerhouse Roof 

Support for Oil Tank Rescue 

Intake #4 gate control access rail 

Access catwalk for installing stoplogs 

Intake #2 Access ladder modifications/safety slide 

Intake #3 Access ladder modifications/safety slide 

Intake #4 Access ladder modifications/safety slide 

Spillway Gate Handrails 

Platform Access to hoist control panel at Salmon Spillway 

Surge Tanks 1, 2 & 3 balcony gates 

Intake railing modifications 

By-pass stoplog railing 

Gap in Rail on overhead crane landing 

Modify rail to fire pump room 

Extend ladder side rails for overhead crane 

Draft tube crane access mezzanine extension 

Install anchor points for changing lights 

Sump pit ladder at powerhouse 

Ladder cable system at warehouse roof 

Ladder with barrier at draft tube area – powerhouse 

Spillway ladder modification/safety slide 

Install handrail for stairs leading to penstock-powerhouse 

Extend handrail near control room to close gap-powerhouse 

Remove intake safety slide rail 

Remove control structure safety slide rail 

Intake ladder modification/safety slide 

Ladder with barrier at east end of powerhouse 

Ladder with barrier at west end of powerhouse 

Platform for powerhouse overhead crane 

Install intermediate rail 

Overhead crane ladder modification/safety slide 

Install flip rail or gate 

Remove penstock access ladder safety slide 

Install penstock access fall arrest 

Railing around top of unit 

 

 

 

 

 

 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 

Future Projects 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 
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Location Description Comment 

Bay ‘Espoir 

Powerhouse 1 

 

 

 

 

 

 

 

 

 

Powerhouse 2 

 

Up Country 

 

 

 

 

 

Upper Salmon 

 

Cable tunnel shelter ladder 

PH1 Overhead crane ladder/support 

Fabricate/install Spherical valve platform #1 

Fabricate/install Spherical valve platform #2 

Fabricate/install Spherical valve platform #3 

Access ladder attached to mobile crane 

Sump pit #1 ladder 

Sump pit #2 ladder 

Sump pit #3 ladder 

Railing to Fire Pump area 

Sump pit ladder 

Ladder to upper deck at Victoria Control Structure 

Ladder with barrier to Staff gauge at Victoria Control Structure 

Burnt Diesel Tank Modifications 

Burnt Spillway access catwalk for installing stoplogs 

Ladder system at Burnt Dam spillway 

Ladder cable system at North Salmon spillway roof 

Ladder cable system at West Salmon spillway roof 

Ladder cable system at warehouse roof 

Intake ladder modification/safety slide-powerhouse 

 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 

Future projects 

Central 

Bishop’s Falls 

Francois 

Various Transformers 

 

Fall protection system on salvage stores 

Fall protection system on diesel plant roof 

Anchor plates for transformers 

 

Future projects 

Future projects 

Future projects 
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Project Title: Legal Survey of Primary Distribution Line Right of Ways 

Location:  Various Sites 

Category:  Transmission and Rural Operations - Properties 

Definition:  Other 

Classification:  Normal  

 

Project Description:  

Hydro owns and operates approximately 2,370 km of distribution lines located on Crown land, which is 

owned by the provincial government.  In 2004, Hydro initiated a program to obtain easements on the 

land on which these lines are located.  From 2004 to 2012, a total of 1,034 km of distribution line has 

been surveyed and is being processed through the Department of Environment and Conservation, Lands 

Division (Crown Lands).  In 2013, 151 km of distribution line are planned to be surveyed and processed.  

Table 2 provides the details of the length of lines surveyed to date. This project is required to continue 

the program to acquire legal surveys and prepare documentation to acquire Crown Land easements for 

the 151 km of primary distribution line in operation throughout the Province.  Easements are granted 

for a term of 50 years.  Hydro can renew the easements granted for a further period of 50 years if the 

renewal is requested in writing before the expiration of the existing easement. 

 

The work will be completed in two years to allow sufficient time for the contractor to develop detailed 

legal surveys and also allow for the processing of the legal surveys at Crown Lands.  Processing of 

distribution line legal surveys at Crown Lands takes longer than 12 months.  Once reviewed by Crown 

Lands, the contractor has to make any corrections as requested and resubmit the legal surveys for 

review.  The budget estimate for this project is shown in Table 1. 

 

Table 1: Budget Estimate  

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    2.8  2.5  0.0  5.3  

   Labour 9.0  9.0  0.0  18.0  

   Consultant 113.0  20.0  0.0  133.0  

   Contract Work     0.0  0.0  0.0  0.0  

   Other Direct Costs    0.0  0.0  0.0  0.0  

   Interest and Escalation 7.0  2.5  0.0  9.5  

   Contingency 25.0  6.3  0.0  31.3  

TOTAL 156.8  40.3 0.0  197.1  
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Operating Experience:  

Hydro’s older distribution lines were constructed without obtaining easements.  Hydro’s effort to obtain 

easement title to the primary distribution lines on Crown Land began in 2004.  Assuming continued 

funding, title for the distribution systems located on Crown Land will be in place by the end of 2021.  

Surveys in 2011, 2012 and 2013 were contracted out and it is planned that Hydro will continue this 

practice in 2014 and beyond.   

 

This capital budget has been adjusted based on the bids received for the 2011 surveys.  The cost of 

survey work ranged from $1,248 to $1,575 per km so this capital budget was adjusted based on the 

lowest quote of $1,248 per km.  This added a number of years to the project with program completion 

now being 2021. 

 

Table 2: Length of Lines Surveyed 

Year Length (km) Comments 

2012 199 Fogo, Change Islands and Farewell Head, St. Brendan’s 

2011 43 Little Bay Islands, Flatwater Pond Park, and Jackson’s Arm 

2010 89 Barachois distribution lines and partial surveying of  

English Harbor West distribution lines 

2009 150 Northern distribution lines 

2008 43 Northern distribution lines 

2007 160 Northern distribution lines 

2004-2006 350 Baie Verte Area, South Brook, Little Bay, Rencontre East, 

Come By Chance, Monkstown, South East Bight, Coombs 

Cove to English Harbor West, Westport to Baie Verte 

 

Table 3 shows the history of expenditures for this project for the five-year period 2007 to 2012 and the 

budget for 2013. 
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Table 3: Budget History 

Year 

Budget 

($000) 

Actual 

($000) 

2013B 196.2 0.0 

2012 197.9 190.4 

2011 78.7 66.0 

2010 65.4 65.0 

2009 56.0 54.6 

2008 52.0 54.3 

 

In 2007, Crown Lands performed a review of the Hydro surveys, which were completed by an outside 

consultant during the period 2004 through 2006.  Hydro’s surveys required editing to comply with 

current Crown Lands Standards, and in 2008, Hydro spent much of the approved capital budget to have 

Hydro’s outside consultant edit and correct these drawings for re-submission to Crown Lands.  Issues 

included surveying roads and including them in the drawings, adding a legend on the drawings, and 

editing features to make them more distinctive.   Due to Sections 33 and 34 of the Land Surveyors Act, 

1991, Hydro could not use its own surveyors to make corrections to these drawings.  The Land Surveyors 

Act, 1991, Section 33, Use of Seal states that:  

“A Land Surveyor shall not affix his or her seal to a plan or document prepared in the practice of land 

surveying unless the plan or document was prepared by or under the personal supervision, direction or 

control of that Land Surveyor.”  Furthermore, Section 34, Survey Plan Documents, states that “(1) A 

master plan and duplicates of all survey plans, records and documents prepared by or under the 

direction of a Land Surveyor shall be retained by that Land Surveyor; (2) A person shall not, without the 

prior written consent of the Land Surveyor who prepared a land survey plan, alter, add to or delete 

from that plan or a copy or reproduction of that plan; and (3) A person who contravenes subsection (2) 

commits an offence.”   

 

In 2011, it was anticipated that 180 kilometers of distribution lines would be surveyed but due to higher 

than expected costs for surveying, a total of 43 kilometers were surveyed in order to remain within 

budget. 

 

There are approximately 2,370 kilometers of distribution lines for which Hydro has no title.  Applications for 

title to surveyed lines have been submitted to Crown Lands and are currently being processed.  From 2004 

to the end of 2013, 1,185 kilometers of distribution line will have been surveyed.  The legal surveys are 

being completed and obtaining title is currently in progress for some these surveyed lines.  Hydro has 

obtained easements to its Westport to Baie Verte, Rencontre East, Coomb’s Cove area, Monkstown and 



2014 Capital Projects $50,000 and Over but less than $200,000:  Explanations 

  

Newfoundland and Labrador Hydro 2014 Capital Budget Application E - 210 

South East Bight distribution lines.  The Baie Verte area and South Brook applications are at the Crown Lands 

title office for preparation of the easement documents.  All of the Great Northern Peninsula applications are 

also at the Crown Lands title office. 

 

There are a number of applications which were submitted to Crown Lands and they are at various stages of 

the approval process.  The province is divided into regions by Crown Lands and requests for land must be 

submitted to the applicable region.  The various application stages include: 

• Hydro is waiting for approval of the survey or for comments on the surveys; 

• Crown Lands is waiting for survey submissions from consultants and/or Hydro; or 

• Hydro and/or consultants are waiting on responses to requests for information from Crown Lands. 

 

In early 2011, Hydro personnel met with the Director of Crown Lands to help find a solution to the long time 

required for processing applications, but were informed that workloads and staff shortages, including a 

shortage of professional surveyors, were an issue and that there was a backlog within the department.  

Hydro was also informed that it must follow the Crown Lands process, but priority requests for land may be 

expedited.   

 

Project Justification:  

Some of Hydro’s distribution lines occupy Crown land without title, contrary to the Lands Act (SNL 1991 

Chapter 36).  Lack of adequate title is a risk to the operation of the lines should competing requirements 

for the lands arise.  Hydro receives many referrals from Crown Lands and the Interdepartmental Land 

Use Committee (ILUC) where other parties are attempting to obtain Crown Land in the vicinity of 

Hydro’s lines. 

 

Upon purchase of Crown land, a resident receives title and it becomes private land. Although Hydro’s 

access to Crown land has not been directly challenged, private land owners have requested that  Hydro 

move poles and lines off private land in instances where Hydro has not acquired easements.  Hydro has 

obliged since it has no right to cross the land to access the poles and lines. 

 

Maintaining the status quo is unacceptable.  In the absence of title, other parties may be able to 

construct, develop or otherwise use the property on which Hydro’s lines are located without Hydro 

being consulted.  Obtaining title ensures that developments do not interfere with Hydro operations. 
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Future Plans:  

Approximately 1,185 kilometers of distribution lines remain to be surveyed. Table 4 presents Hydro’s 

future plan for surveying lines. 

 

Table 4:  Length of Lines to be Surveyed 

Year 

Budget 

($000) 

Proposed Survey Length 

to be Completed (km) 

Length Remaining to be 

Surveyed at Year End (km) 

2014 196.8 152 1,033 

2015 197.8 153 880 

2016 197.3 154 726 

2017 197.4 155 571 

2018 197.3 155 416 

2019 197.4 155 261 

2020 197.4 155 106 

2021 135.0 106 0 

 

Future projects for legal surveys will be proposed in future capital budget applications. See five-year 

plan (2014 Capital Plan Tab, Appendix A). 

 

The anticipated project schedule is shown in Table 5. 

 

Table 5: Project Schedule 

Activity Start Date End Date 

Project initiation and 

design transmittal completion 

February  2014 

 

February 2014 

 

Prepare survey scope of work and 

plan field work 

February  2014 

 

March 2014 

Complete surveying  April 2014 September 2014 

Preparation and review of legal survey documents 

Submission of legal plans to Crown Lands 

Update of surveys based on Crown Lands review and 

resubmission 

May 2014 

September  2014 

 

January 2015 

November 2014 

December 2014 

 

May 2015 

Close out and documentation December 2015 December 2015 
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Project Title: Purchase Meters, Equipment and Metering Tanks 

Location:  Various Sites 

Category:  Transmission and Rural Operations - Metering 

Definition:  Other 

Classification:  Normal  

 

Project Description:  

This project consists of purchasing 350 demand meters, 600 residential meters with automated meter 

reading capability and associated equipment for use in revenue metering applications which require 

replacement each year due to government retest, technology changes or obsolescence.  The project also 

includes purchasing six dry-type metering units (Meter Tanks) to replace existing aging and obsolete 2.5 

element units.  Table 1 provides the budget estimate for this project. 

 

Table 1: Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    128.0  0.0  0.0  128.0  

   Labour 25.0  0.0  0.0  25.0  

   Consultant 0.0  0.0  0.0  0.0  

   Contract Work     0.0  0.0  0.0  0.0  

   Other Direct Costs    0.0  0.0  0.0  0.0  

   Interest and Escalation 15.4  0.0  0.0  15.4  

   Contingency 30.6  0.0  0.0  30.6  

TOTAL 199.0  0.0  0.0  199.0  

 

Operating Experience:  

Meters of the electromechanical design have reached or surpassed their life expectancy of 25 years. 

Furthermore, new electromechanical meters can no longer be purchased from meter manufacturers; 

therefore electronic meters are the only option. 

 

At the beginning of 2013, there were 69 oil-filled metering tanks remaining of which 30 are in service 

and 39 in storage. These are all 2.5 element units, ranging in age from 23 to 42 years, and Measurement 

Canada no longer permits these units to be installed for replacements or for new customer services. In 

2012 during an inspection, two tanks were identified to be replaced due to deterioration and hot spots. 

Project Justification:  

Meters/metering equipment obsolescence and failure requires spares to be purchased so that 

equipment is available to replace defective or worn out equipment.  As the meters that are of the 



2014 Capital Projects $50,000 and Over but less than $200,000:  Explanations 

  

Newfoundland and Labrador Hydro 2014 Capital Budget Application E - 213 

electromechanical design are becoming obsolete and can no longer be purchased, failure to replace this 

equipment would affect metering accuracy and reliability. Furthermore in 2011, Measurement Canada 

has introduced more stringent guidelines (Specification S-S-06 – attached as Appendix A) related to 

compliance testing of electromechanical meters that will result in fewer  meters passing compliance 

testing. Compliance testing is a process where a sample of meters is taken from a group of in-service 

meters which are homogeneous with respect to design, production and quality characteristics. This 

process is based on ISO 2859-2:1985, Sampling procedures for inspection by attributes – Part 2: 

Sampling plans indexed by limiting quality (LQ) for isolated lot inspection.  

 

Hydro’s metering tanks are reaching the end of their useful life and require replacement to prevent 

failures.  Refurbishment of existing units is not permitted by Measurement Canada as all existing units 

are a 2.5 element design and Measurement Canada requires all new and reconstructed applications to 

use a 3 element design. 

 

Measurement Canada’s Bulletin E-24-E (rev.1) states that 2.5 element meters along with the 2.5 

element metering tanks were designed to reduce costs associated with metering, by using one less 

instrument transformer and associated components internal to the meter.  Although 2.5 element 

metering is a legal and approved form of metering used in Canada for existing services, there is a 

potential for error when certain technical conditions exists. See Appendix B. 

 

Due to the above concern with 2.5 element metering, a national survey was completed by industry 

representatives of the Canadian Electricity Association and supported by Measurement Canada to 

determine the actual impact of 2.5 element metering on the Canadian market.  The results of that 

survey were discussed by Measurement Canada and industry during the Canadian Forum on Trade 

Measurement in 2001 and a number of recommendations were agreed on to reduce the impact of this 

potential error.  Subsequently, effective April 2, 2003, all new and all reconstruction of existing, 3-phase 

4-wire wye configured metering installations shall use 3-element metering.   

 

Furthermore, there are environmental benefits of having dry-type metering units versus oil-filled units 

due to the fact that there is the potential for environmental hazards from oil leaks. 

Table 2 shows the history of expenditures for this project for the two year period from 2011 to 2012 and 

the budget for 2013.  
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Table 2: Budget History 

 

Year 

Budget  

($00) 

Actual  

($000) 

2013B 199.5  

2012 190.4 193.3 

2011 77.4 72.8 

  

Project Schedule:  

The anticipated project schedule is shown in Table 3. 

 

Table 3: Project Schedule 

Activity Start Date End Date 

Planning Prepare order January 2014 January 2014 

Design Prepare drawings January 2014 January 2014 

Procurement Order meters and tanks January 2014 March 2014 

Construction Install meters and tanks May 2014 October 2014 

Commissioning Verify installations  May 2014 October 2014 

Closeout Close out projects December 2014 December 2014 

 

Future Plans:  

Hydro’s plan is to replace all electromechanical meters with electronic meters over a period of seven 

years and replace all metering tanks over a period of five years. This is the fourth year of that plan that 

started in 2011 and ends in 2015 for metering tanks and 2017 for electromechanical meters.  
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Project Title: Purchase Track Mounted Backyard Radial Boom Derrick  

Location:  Bishop Falls 

Category:  General Properties - Transportation 

Definition:  Other 

Classification:  Normal  

 

Project Description:  

The scope of this project is to purchase a mini track mounted backyard radial boom derrick (RBD) to be 

used throughout Hydro's operating area. The RBD has the capacity to handle loads up to 5,000 pounds. 

    

The budget estimate for this project is shown in Table 1.  

 

Table 1: Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    141.7  0.0  0.0 141.7  

   Labour 1.0  0.0  0.0 1.0  

   Consultant 0.0  0.0  0.0 0.0  

   Contract Work     0.0  0.0  0.0 0.0  

   Other Direct Costs    3.0  0.0  0.0 3.0  

   Interest and Escalation 5.7  0.0  0.0 5.7  

   Contingency 7.3  0.0  0.0 7.3  

TOTAL 158.7  0.0  0.0  158.7  

 

Operating Experience:  

As this is a new piece of equipment, Hydro has no in house experience with the equipment. Presently, 

the line crews use pike poles and rope to erect poles in remote communities because there is no proper 

equipment available.  The mini RBD would enable Hydro to install poles and related equipment in 

remote communities. 

 

Project Justification:  

This project is justified on the need to acquire appropriate equipment to perform work in a safe and 

efficient manner. Equipment for the safe placement of heavy material is unavailable in Hydro's remote 

operating areas such as Francois, William's Harbour, or Black Tickle.  To address safety, environmental, 

and ergonomic issues related to the installation of heavy equipment such as distribution poles, 

transformers, or voltage regulators Hydro requires the use of an RBD.  The RBD is a mini digger derrick 

that can access backyards through gates as small as 36 inches, and travel across lawns without 
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disturbing the landscaping. Using the present method of manually replacing distribution poles, 

transformers, or voltage regulators could result in property damage or oil spills from a dropped unit.. 

 

The use of the mini RBD to access structures that are off road would reduce the need for muskegs and 

excavators around congested residential areas such as backyard fences, sheds, wells and septic systems.  

This equipment can be transported to isolated diesel communities to allow safe handling, transport and 

installation of wood poles because the unit is designed for pole erection and material handling.  Jobs can 

be better planned and scheduled using this equipment as local equipment is not always available or 

does not meet Hydro’s requirements.  As this unit is smaller, lighter and more mobile than Hydro’s 

existing equipment such as muskegs, it is able to meet Hydro’s distribution needs in isolated 

communities, as well as densely populated residential areas in communities on the Island 

Interconnected System. 

 

The mini digger derrick would provide a means to more effectively perform maintenance and capital 

work in difficult to reach areas in rural residential communities.  

 

Future Plans:  

None. 
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Project Title: Replace Excavator  

Location:  St. Anthony 

Category:  General Properties - Transportation 

Definition:  Other 

Classification:   Normal  

 

Project Description:  

The scope of this project is to replace Unit No. 7833, a 1994 model, mid-size excavator, stationed in St. 

Anthony, with a similar unit.  This excavator will be 20 years old at the time of replacement. The budget 

estimate for the project is shown in Table 1.  

 

Table 1: Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    100.0  0.0  0.0 100.0  

   Labour 1.0  0.0  0.0 1.0  

   Consultant 0.0  0.0  0.0 0.0  

   Contract Work     0.0  0.0  0.0 0.0  

   Other Direct Costs    0.0  0.0  0.0 0.0  

   Interest and Escalation 3.9  0.0  0.0 3.9  

   Contingency 5.1 0.0  0.0 5.1  

TOTAL 110.0  0.0  0.0  110.0  

 

Operating Experience:  

Mid-size excavators have an average life expectancy which ranges from 15 to 20 years, dependent on 

location and usage.  This unit is utilized extensively for excavating and hoisting utility poles by the 

distribution line crews in their daily work assignments.  

 

Project Justification:  

Excavators are an integral part of the line crew equipment and are utilized extensively for excavation 

and pole erection by the distribution line crews. Technological improvements in newer cab design have 

reduced the noise and heat levels in the cab. Safety improvements include interlocks on the doors, to 

prevent operation of the unit with the doors open, an automatic braking system and integral holding 

valves to prevent boom drop while erecting poles.  

 

This project is justified on the need to replace obsolete equipment. This project provides for the normal 

replacement of a mid-size excavator due to its age and condition. This unit will be 20 years old at 
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replacement.  In the past two years, Hydro has spent $24,000 for hydraulic repairs and track 

maintenance. The unit is rusty and would require a major overhaul in 2014 if it were to remain in 

service, as an alternative to purchasing a new excavator.  A cost benefit analysis was performed to 

evaluate the two alternatives. Alternative 1 is to purchase a new excavator. Alternative 2 is to refurbish 

the existing one through a major overhaul. Operating and maintenance costs were considered for both 

alternatives in the cost benefit analysis. 

 

Table 2 shows the results of the cost benefit analysis. 

  

Table 2: Cost Benefit Analysis Results 

Replace Excavator V7833 

Alternative Comparison 

Cumulative Net Present Value 

To The Year 

2018 

              

      Cumulative CPW Difference between 

Alternatives Net Present Alternative and the 

      Value (CPW) Least Cost Alternative 

              

              

Purchase New Unit  73,328   0   

Refurbish Unit  151,207   77,879   

              

 

As can be seen from Table 2, the purchase option is the least cost alternative. By purchasing the new 

excavator, Hydro will realize a cost savings of $77,879 over the five year period to 2018. 

 

Future Plans:  

None. 
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Project Title: Purchase Portable Vibration Testing Equipment  

Location:  Various Sites 

Category:  Transmission and Rural Operations - Generation  

Definition:  Other 

Classification:  Normal  

 

Project Description:  

The scope of this project is to purchase portable vibration monitoring equipment and associated 

trending software for all of Hydro’s regions.   The budget estimate for this project is shown in Table 1.  

 

Table 1: Budget Estimate  

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    48.0  0.0  0.0 48.0  

   Labour 0.0  0.0  0.0 0.0  

   Consultant 0.0  0.0  0.0 0.0  

   Contract Work     0.0  0.0  0.0 0.0  

   Other Direct Costs    0.0  0.0  0.0 0.0  

   Interest and Escalation 3.0  0.0  0.0 3.0  

   Contingency 9.6  0.0  0.0 9.6  

TOTAL 60.6  0.0  0.0  60.6  

 

Operating Experience:  

Within Hydro there are approximately 90 diesel engines in service that currently do not have any routine 

vibration checks completed. The only time vibration checks are performed are either thorough the 

manufacturer during commissioning or through the generator set supplier if there are suspected 

vibration concerns. 

 

Project Justification:  

Vibration monitoring is a condition based tool to aid in the early detection of potential machine failures, 

allowing machinery to be repaired before failure occurs. Early detection of mechanical fatigue can be 

accomplished through vibration monitoring. Ongoing monitoring of the equipment vibration signature 

allows signs of wear and damage to be identified, well before the damage progresses to failure and 

down time.  Condition based monitoring is able to assist Hydro in determining and managing the health 

of its diesel engines. 
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Project Schedule:  

The anticipated project schedule is shown in Table 2: 

Table 2: Budget Schedule 

Activity Start Date End Date 

Planning Check market January 2014 February 2014 

Design Prepare specification February 2014 February 2014 

Procurement Prepare and issue tender March 2014 April 2014 

Construction Receive unit May 2014 May 2014 

Commissioning Commission and place in service May 2014 June 2014 

Closeout Closeout July 2014 August 2014 

 

Future Plans:  

None. 
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Project Title: Perform Minor Application Enhancements 

Location:  Hydro Place 

Category:  General Properties - Information Systems 

Definition:  Other 

Classification:  Normal  

 

Project Description:  

Hydro’s many computer applications are used daily by employees to run the business. Examples of these 

applications include the JD Edwards Enterprise Resources Planning Suite, the Lotus Notes Email and 

Collaboration Suite, the Showcase Business Intelligence and Reporting Suite, and the Microsoft Office 

Productivity Suite. This project is necessary to enhance these applications to support changing business 

requirements. The application enhancement project provides for minor enhancements to applications in 

response to unforeseen requirements such as regulatory and changing business needs.   

 

The budget estimate for this project is shown in Table 1. 

 

Table 1: Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    24.0  0.0  0.0 24.0  

   Labour 12.8  0.0  0.0 12.8  

   Consultant 73.5  0.0  0.0 73.5  

   Contract Work     0.0  0.0  0.0 0.0  

   Other Direct Costs    0.0  0.0  0.0 0.0  

   Interest and Escalation 6.1 0.0  0.0 6.1  

   Contingency 22.1  0.0  0.0 22.1 

Sub-Total 138.6 0.0 0.0 138.6 

Cost Recoveries (51.3)5 0.0 0.0 (51.3) 

TOTAL 87.3  0.0  0.0  87.3  

 

Operating Experience:  

This project has been used in the past to fund enhancements to applications such as the safety and audit 

databases, full time equivalent reporting, and equalized billing. In 2012, the most recent year for which 

actual data is available, the following application enhancements were made: 

 

                                                           
5
 The Information Systems shared services methodology for calculating appropriate charges to non-regulated 

components is based on a ratio considering the average of the number of full time equivalents and Lower Churchill 

contractors, email users, personal computers and JD Edwards users across each line of business. 
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• Enhancements to Lotus Notes email system. 

• Upgrade to document management systems. 

• Upgrade to substation modeling and analysis software. 

 

Project Justification:  

This project is justified on the basis of operational efficiency and response to regulatory and legislative 

requirements. As part of normal Information Systems department work, this project is necessary to 

enhance existing applications to support changing business and regulatory requirements.   

 

Table 2 shows the total budget compared to actual expenditures for application enhancements before 

cost recoveries that have occurred from 2008-2013B. 

 

Table 2: Application Enhancements 

Year 

Budget 

($000) 

Actual  

($000) Comments6 

2013B 126.87 0.0 Upgrade 

2012 123.4 113.3 Upgrade 

2011 120.7 142.8 Upgrade 

2010 120.7 122.9 Upgrade 

2009 120.2 120.6 Upgrade 

2008 372.5 369.8 Upgrade 

 

Project Schedule:  

The anticipated project schedule is shown in Table 3. 

 

Table 3: Project Schedule 

Activity Start Date End Date 

Planning January 2014 April 2014 

Design February 2014 June 2014 

Procurement March 2014 August 2014 

Construction March 2014 November 2014 

Commissioning May 2014 November 2014 

Closeout May 2014 December 2014 

Future Plans:  

Future enhancements will be proposed in future capital budget applications.  Also see five-year capital 

plan (Capital Plan 2014 Tab, Appendix A).  

                                                           
6
 Upgrade refers to adding or extending functionality of applications. 

7
 Previous Budgets included the Intranet and/or Internet Refresh Proposals. These have now been moved to distinct 

proposals. 
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Project Title: Upgrade Energy Management System  

Location:  Hydro Place 

Category:  General Properties - Information Systems 

Definition:  Other 

Classification:  Normal  

 

Project Description:  

This project is required to upgrade the OSI Monarch Energy Management System (EMS). The system 

software is upgraded on a yearly basis to allow for the inclusion of fixes and functionality changes to the 

software.  

  

The budget estimate for this project is shown in Table 1. 

 

Table 1: Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    0.0  0.0  0.0 0.0  

   Labour 34.6 0.0  0.0 34.6  

   Consultant 0.0  0.0  0.0 0.0 

   Contract Work     115.7  0.0  0.0 115.7  

   Other Direct Costs    0.0  0.0  0.0 0.0  

   Interest and Escalation 7.5  0.0  0.0 7.5  

   Contingency 30.1  0.0  0.0 30.1 

TOTAL 187.9  0.0  0.0  187.9  

 

Operating Experience:  

The EMS was purchased from Open Systems International and commissioned in June 2006.  It has been 

in continuous operation since commissioning. The software has been upgraded on a yearly basis from 

2007 to 2013. The importance of this software to the operation of power system requires that the 

software is upgraded on a yearly basis to remove any software bugs and to be able to take advantage of 

any functionality that would benefit the operating of the power system.  

 

Project Justification:  

This project is a normal continuation of upgrades to ensure proper functionality.  The EMS is essential to 

the continued efficient and reliable operation of the provincial transmission grid and generation facilities 

operated by Hydro. The EMS provides a critical function for Hydro and the operation of the Island 

Interconnected System. Remote control of any station would be impossible and therefore all major 
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stations would have to be staffed.  This project will start in April 2014 and end in August 2014. 

 

Project Schedule:  

This project will be started in April 2014 and completed by the end of July 2014. 

 

Future Plans:  

The software will continue to be upgraded on a yearly basis to keep it current and up to date. See five 

year plan (2014 Capital Plan Tab, Appendix A). 
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Project Title: Replace Network Communications Equipment 

Location:  Various Sites 

Category:  General Properties - Telecontrol 

Definition:  Other 

Classification: Normal  

 

Project Description:  

This project is to replace the frame relay wide area network (WAN) service at Springdale, Stephenville 

and Deer Lake with internet protocol virtual private network (IPVPN) internet service along with 

replacing frame relay service at Sop’s Arm with digital subscriber line (DSL) internet service. 

  

The budget estimate for this project is shown in Table 1. 

 

Table 1: Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    20.0  0.0  0.0 20.0  

   Labour 46.5  0.0  0.0 46.5  

   Consultant 0.0  0.0  0.0 0.0  

   Contract Work     0.0  0.0  0.0 0.0  

   Other Direct Costs    3.6  0.0  0.0 3.6  

   Interest and Escalation 6.9  0.0  0.0 6.9  

   Contingency 14.0  0.0  0.0 14.0  

TOTAL 91.0  0.0  0.0  91.0  

 

Operating Experience:  

There have not been any problems with the existing services. However, all new third party WAN circuits 

commissioned by Hydro are either IPVPN or DSL (where IPVPN is not available). Migrating from frame 

relay to IPVPN and DSL will increase operational efficiencies by reducing the number of technologies 

which must be maintained.  

 

Project Justification:  

Frame relay service is obsolete and will be discontinued in the near future although a definite date has 

not been announced by Bell Aliant.  For this reason, Hydro is taking a proactive approach to 

systematically replace its frame relay circuits as part of an ongoing migration strategy.  The frame relay 

replacements to date, or in progress, are shown in Table 2.  In addition, IPVPN and DSL service provides 

higher speeds to the end user, and thus greater productivity. Furthermore, the IPVPN service in 
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particular provides advanced yet commonly used features such as quality of service and allows for 

segregation of data based on security requirements.  DSL is to be used where IPVPN is not available. 

 

Table 2: Frame Relay Replacements to Date 

Site Name Date of Replacement 

Whitbourne Office 2012 

Cat Arm Site 2012 

St. Anthony Office 2013 

Port Saunders Office 2013 (in progress) 

 

Project Schedule:  

The anticipated project schedule is shown in Table 3. 

 

Table 3: Project Schedule 

Activity Start Date End Date 

Planning Create work breakdown schedule and 

open job. 

January 2014 February 2014 

Design Complete detailed configuration design March 2014 April 2014 

Procurement Order services from Aliant. May 2014 June 2014 

Construction 

and 

Commissioning 

Complete installations and 

commissioning on same trip. 

May 2014 August 2014 

Closeout Complete all project reports and as-

built drawings. 

September 2014 December 2014 

 

Future Plans:  

Other frame relay sites will be addressed in future proposals include:  

• L’Anse-au-Loup Line Depot; 

• Happy Valley Office; and 

• Bear Cove Terminal Station 
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Project Title: Replace Telephone System 

Location:  Stephenville  

Category:  General Properties - Telecontrol 

Definition:  Other 

Classification:  Normal  

 

Project Description:  

This project consists of replacing the existing Nortel Norstar telephone system at Hydro's Stephenville 

office with an Avaya Private Branch Exchange (PBX) system.  The system is used by office staff and line 

personnel for daily telephone communication.   

  

The budget estimate for this proposal is shown in Table 1.  

 

Table 1:  Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    40.1  0.0  0.0 40.1  

   Labour 54.2  0.0  0.0 54.2  

   Consultant 0.0  0.0  0.0 0.0  

   Contract Work     0.0  0.0  0.0 0.0  

   Other Direct Costs    14.2  0.0  0.0 14.2  

   Interest and Escalation 9.7  0.0  0.0 9.7  

   Contingency 21.7  0.0  0.0 21.7  

TOTAL 139.9  0.0  0.0  139.9  

 

Operating Experience:  

The telephone system was originally installed in the 1980s by Newtel Communications and rented by 

Hydro.  In 1995, Hydro purchased the systems and all maintenance since this date has been performed 

by Hydro personnel.  This system has performed well with minimal failures but has become obsolete. In 

particular, it cannot be expanded to provide common user productivity features such as voice mail and 

auto attendant. 

 

Project Justification:  

The existing system was manufacturer discontinued in 2007 with no further support or parts available. 

The system has a fixed capacity and cannot be expanded.  The proposed system has voice mail 

capabilities and automated attendant features such as routing calls to the appropriate persons without 

assistance of a switchboard operator.  This system will allow voice communications within the office and 
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to external warehouses, garages and line depot to remain functional in the event of a loss of service 

from Bell Aliant.  This is critical for safe and efficient operations and is consistent with past telephone 

system replacements in other Hydro offices. 

 

Project Schedule:  

The anticipated project schedule is shown in Table 2. 

 

Table 2: Project Schedule 

Activity Start Date End Date 

Planning Complete site surveys. Gather such information 

as back up power requirements, number and 

locations of new phones requested, new paging 

speakers requirement, voice mail and auto 

attendant specifics, required number of trunk 

lines. 

February 2014 February 2014 

Design Prepare design brief; make hardware selection; 

prepare dial plans, technical and functional 

design. 

February 2014 March 2014 

Procurement Prepare and review technical specifications for 

tender; award tender. 

April 2014 May 2014 

Construction Model entire system in Hydro’s lab to verify 

configuration and system functionality, 

performance and features. 

May 2014 June 2014 

Commissioning Travel to site to install new telephone system 

paging speakers and test and verify customer 

acceptance. 

August 2014 September 2014 

Closeout Complete as build diagrams and finalize technical 

documentation, lessons learned and project 

closeout and completion certificate. 

October 2014 October 2014 

 

Future Plans:  

A similar replacement is planned for the Deer Lake Office in 2015.   See the Five-Year Capital Plan (2014 

Capital Plan Tab, Appendix A) 
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Project Title: Replace Wescom Scanner  

Location:  Corner Brook 

Category:  General Properties - Telecontrol 

Definition:  Other 

Classification:  Normal  

 

Project Description:  

This proposal is to replace the Wescom Scanner system that provides remote monitoring of the Corner 

Brook Frequency Converter (CBF) from the Energy Control Center (ECC) in St. John’s.  Equipment for this 

system is located at both the Corner Brook Frequency Converter and the Massey Drive Terminal Station 

(MDR).  Status points are routed on this system from the Corner Brook Frequency Converter to the 

remote terminal unit (RTU) at the Massey Drive Terminal Station and then back to the Energy Control 

Center.  A RTU at the Frequency Converter is proposed as a replacement.   

  

The budget estimate for this project is shown in Table 1. 

 

Table 1: Budget Estimate 

Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    22.0  0.0  0.0 22.0  

   Labour 36.8  0.0  0.0 36.8  

   Consultant 0.0  0.0  0.0 0.0  

   Contract Work     0.0  0.0  0.0 0.0  

   Other Direct Costs    4.3  0.0  0.0 4.3  

   Interest and Escalation 6.0  0.0  0.0 6.0  

   Contingency 12.6  0.0  0.0 12.6  

TOTAL 81.7  0.0  0.0  81.7  

 

Operating Experience:  

This equipment has been in service for 30 years and is no longer available from the vendor.  

Maintenance support and spare parts are also no longer provided.  All existing spares have been used.  

While this system has performed reliably over the years, a failure would cause the system to be 

inoperable, which would impact the ability of the Energy Control Center to know the state of devices in 

the station.   This could in turn indirectly cause a power outage or delay recovery in the event of an 

outage.  The system is based on an obsolete technology and is the only installation of this vintage in-

service at Hydro. 
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Project Justification:  

This project is justified on the need to replace obsolete equipment. Remote monitoring of the Corner 

Brook Frequency Converter from ECC is necessary to support a reliable supply of power to the Corner 

Brook Pulp and Paper Mill and is an integral part of the system design.  Spare parts are no longer 

available for the existing equipment and available spares have been used 

 

Project Schedule: 

The anticipated project schedule is shown in Table 2. 

 

Table 2: Project Schedule 

Activity Start Date End Date 

Planning Create work breakdown structure with 

a planned outage 

January 2014 March 2014 

Design Confirm design and detail equipment February 2014 March 2014 

Procurement Order and receive equipment February 2014 June 2014 

Construction Install RTU at CBF August 2014 August 2014 

Commissioning Commission RTU through MDR August 2014 August 2014 

Closeout Complete as built drawings November 2014 November 2014 

 

 

Future Plans:  

None. 
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Future 

PROJECT DESCRIPTION 2014 Years Total Definition

($000)

MANDATORY PROJECTS

Perform Grounding Upgrades - Various Sites 329.0 337.1 1,025.1 1,691.2 Pooled

Replace Economizer Inlet Valves - Holyrood 192.0 329.1 521.1 Other

TOTAL MANDADORY PROJECTS 329.0 529.1 1,354.2 2,212.3

NORMAL PROJECTS

Install New Transformer - Oxen Pond 3,823.6 15,310.4 19,134.0 Other

Additions for Load Growth - Isolated Generation Stations - Various Sites 2,040.2 9,357.9 11,398.1 Pooled

Upgrade Distribution Systems - Various Sites (2014-2015) 2,499.8 4,850.1 7,349.9 Pooled

Provide Service Extensions  - All Service Areas 6,170.0 6,170.0 Pooled

Upgrade Distribution Systems - Various Sites (2013-2014) 1,940.1 3,995.5 5,935.6 Pooled

Upgrade Circuit Breakers  - Various Sites 3,695.4 1,642.5 5,337.9 Pooled

Overhaul  Turbine/Generator Unit 2  - Holyrood 5,147.0 5,147.0 Other

Rewind Stator Unit 3 - Bay d'Espoir 4,343.9 4,343.9 Other

Replace Instrument Transformers - Various Sites 593.2 552.8 2,522.0 3,668.0 Pooled

Upgrade Distribution Systems -  All Service Areas 3,370.0 3,370.0 Pooled

Upgrade Gas Turbine Plant Life Extension - Stephenville 2,995.0 2,995.0 Other

Replace Vehicles and Aerial Devices  - Various Sites (2014-2015) 1,809.1 1,091.0 2,900.1 Other

Replace Diesel Units - Port Hope Simpson and Mary's Harbour 208.9 2,377.7 2,586.6 Pooled

Perform Wood Pole Line Management Program - Various Sites 2,564.2 2,564.2 Pooled

Replace Compressed Air Systems - Stoney Brook and Sunnyside 303.0 2,105.9 2,408.9 Other

Refurbish Surge Tank 3 - Bay d'Espoir 2,265.0 2,265.0 Other

Refurbish Anchors and Footings TL202 and TL206 - Bay d'Espoir to Sunnyside 1,191.7 988.2 2,179.9 Other

Replace  Vehicles and Aerial Devices  - Various Sites (2013-2014) 1,302.3 679.2 1,981.5 Other

Upgrade Power Transformers - Various Sites 1,904.4 1,904.4 Other

Upgrade Terminal Station - Wiltondale 697.7 1,173.3 1,871.0 Other

Complete Condition Assessment  Phase 2 - Holyrood 1,476.8 1,476.8 Other

Replace Off Road Track Vehicles - Various Sites (2013-2014) 416.8 1,054.1 1,470.9 Pooled

Upgrade Burnt Dam Spillway - Bay d'Espoir 110.2 1,201.9 1,312.1 Other

Replace MDR4000 Microwave Radio (West) - Various Sites 539.0 706.9 1,245.9 Other

Perform Arc Flash Remediation - Various Sites 391.0 401.8 413.1 1,205.9 Other

Upgrade Gas Turbine Controls - Happy Valley 61.4 1,128.6 1,190.0 Other

Upgrade Excitation Systems Units 1 and 2 - Holyrood 654.3 456.6 1,110.9 Other

Upgrade Microsoft Office Products - Hydro Place 420.3 291.3 297.7 1,009.3 Other

Replace Disconnect Switches - Various Sites 815.9 189.5 1,005.4 Pooled

Install Fire Protection System - Nain 107.1 892.2 999.3 Other

Replace Guy Wires Doyles to Grand Bay - TL215 350.1 530.0 880.1 Other

Overhaul Diesel Engines - Various Sites 823.5 823.5 Pooled

Upgrade Diesel Plant Production Data Collection Equipment - Various Sites 268.9 550.5 819.4 Other

Expended

to 2013
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Future 

PROJECT DESCRIPTION 2014 Years Total Definition

($000)

NORMAL PROJECTS (cont'd.)

Upgrade Shoreline Protection - Cat Arm 55.3 708.1 763.4 Other

Replace Battery Banks and Chargers - Various Sites 267.0 398.0 665.0 Other

Additions to Accomodate Load Growth - Hopedale 641.2 641.2 Other

Upgrade North Cut-Off Dam Access Road  - Bay d'Espoir 631.7 631.7 Other

Automate Generator Deluge Systems Units 3 and 6 - Bay d'Espoir 612.0 612.0 Other

Replace Light Duty Mobile Equipment - Various Sites 579.1 579.1 Other

Upgrade Plant Elevators - Holyrood 533.2 533.2 Other

Upgrade Vibration Monitoring System - Holyrood 524.9 524.9 Other

Install Cold-Reheat Condensate Drains and High Pressure 

    Heater Trip Level Unit 3 - Holyrood 49.8 467.4 517.2 Other

Upgrade Enterprise Storage Capacity -  Hydro Place
1

326.2 326.2 Other

TOTAL NORMAL PROJECTS 12,878.7 83,929.2 19,046.5 115,854.4

JUSTIFIABLE PROJECTS

Install Variable Speed Drives on 6 Forced Draft Fans - Holyrood 697.6 2,659.7 3,357.3 Other

Install Automated Meter Reading - Various Sites (2014-2015) 356.9 340.2 697.1 Other

Install Automated Meter Reading - Various Sites (2013-2014) 287.7 258.8 546.5 Other

TOTAL JUSTIFIABLE PROJECTS 985.3 3,275.4 340.2 4,600.9

Expended

to 2013
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Future

PROJECT DESCRIPTION 2014 Years Total Definition

($000)

MANDATORY PROJECTS

Remove Safety Hazards - Various Sites 257.8 257.8 Other

Replace Fuel Storage Tank - Ramea 234.2 234.2 Other

TOTAL MANDATORY PROJECTS 492.0 492.0

NORMAL PROJECTS

Upgrade Victoria Control Structure - Bay d'Espoir 495.1 495.1 Other

Inspect Fuel Storage Tanks - Various Sites 495.0 495.0 Other

Upgrade IP SCADA Network - Various Sites 254.2 238.7 492.9 Other

Replace Personal Computers - Various Sites 489.8 489.8 Other

Overhaul Turbine/Generator Units  - Bay d'Espoir and Hinds Lake 485.0 485.0 Other

Replace Insulators - Various Sites 187.1 287.9 475.0 Pooled

Upgrade Generator Bearings Unit 2 - Bay d'Espoir 18.9 396.0 414.9 Other

Install Fire Protection Upgrades - Holyrood 56.6 312.5 369.1 Other

Upgrade Public Safety Around Dams and Waterways - Bay d'Espoir 352.8 352.8 Pooled

Replace Radomes - Various Sites 324.9 324.9 Pooled

Upgrade Server Technology Program - Hydro Place 286.0 286.0 Other

Upgrade Ventilation System  - Ramea 263.0 263.0 Other

Install Additional Washrooms - Various Sites 251.0 251.0 Other

Replace Automatic Greasing Systems Units 5 and 6 - Bay d'Espoir 233.4 233.4 Other

Install Handheld Pendant to Overhead Crane - Bay d'Espoir 49.9 170.8 220.7 Other

Replace Peripheral Infrastructure -  Various Sites 200.7 200.7 Other

TOTAL NORMAL PROJECTS 187.1 4,544.2 1,118.0 5,849.3

JUSTIFIABLE PROJECTS

TOTAL JUSTIFIABLE PROJECTS 0.0 0.0 0.0 0.0

to 2013

Expended
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Future

PROJECT DESCRIPTION 2014 Years Total Definition

($000)

MANDATORY PROJECTS
Install Fall Protection Equipment - Various Sites 199.2 199.2 Pooled

TOTAL MANDATORY PROJECTS 199.2 199.2

NORMAL PROJECTS

Replace Generator Bearing Coolers Units 4 and 5 - Bay d'Espoir 199.0 199.0 Pooled

Purchase Meters, Equipment and Metering Tanks -  Various Sites 199.0 199.0 Other

Upgrade Terminal Station  Foundations - Various Sites 197.9 197.9 Other

Legal Survey of Primary Distribution Line Right of Ways - Various Sites (2014-2015) 156.8 40.3 197.1 Other

Legal Survey of Primary Distribution Line Right of Ways - Various Sites (2013-2014) 156.2 40.0 196.2 Other

Replace Recloser Control Panels - Various Sites 111.3 84.4 195.7 Pooled

Overhaul Boiler Feed Pump East Unit 3  - Holyrood 194.9 194.9 Other

Upgrade Energy Management System - Hydro Place 187.9 187.9 Other

Replace Optimho Relays on TL203 - Western Avalon to Sunnyside 89.1 96.9 186.0 Other

Construct Storage Facility - Postville 183.8 183.8 Other

Replace Surge Arresters - Various Sites 181.9 181.9 Other

Replace DC Distribution Panels and Breakers - Holyrood 174.2 174.2 Other

Purchase Track Mounted Backyard Radial Boom Derrick - Bishop Falls 158.7 158.7 Other

Replace Spherical By Pass Valves Units 1 and 2 - Bay d'Espoir 57.5 96.3 153.8 Other

Replace Fall Arrest on Surge Tank 1 - Bay d'Espoir 142.8 142.8 Other

Replace Telephone System - Stephenville 139.9 139.9 Other

Replace Turbine/Generator Cooling Water Flow Meters - Upper Salmon 139.7 139.7 Other

Upgrade Waste Water Basin Building - Holyrood 136.7 136.7 Other

Upgrade Underground Plant Drainage System - Holyrood 112.6 112.6 Other

Replace Excavator Unit 7833 - St. Anthony 110.0 110.0 Other

Raise Height of Earth Dam - Paradise River 98.7 98.7 Other

Overhaul Cooling Water Pump East  Unit 1- Holyrood 98.4 98.4 Other

Overhaul Extraction Pump South Unit 1 - Holyrood 96.8 96.8 Other

Replace Network Communications Equipment - Various Sites 91.0 91.0 Other

Perform Minor Application Enhancements - Hydro Place 87.3 87.3 Other

Replace Wescom Scanner - Corner Brook 81.7 81.7 Other

Replace Engine on Emergency Lift System - West Salmon Spillway 67.1 67.1 Other

Purchase Portable Vibration Testing Equipment - Various Sites 60.6 60.6 Other

TOTAL NORMAL PROJECTS 156.2 3,595.3 317.9 4,069.4

JUSTIFIABLE PROJECTS
Install Automated Fuel Monitoring System at  West Salmon Spillway - Bay d'Espoir 193.2 193.2 Other

TOTAL JUSTIFIABLE PROJECTS 193.2 193.2

to 2013

Expended
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       Type     Number      ($000)  

 Clustered   0   0.0 

 Pooled   19   55,117.9 

 Other   77   78,352.8 

 Total   96   133,470.7 

 

* Includes multi-year projects but excludes contingency fund 
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 2014 LEASING COSTS 
 
 
 
 

THERE ARE NO ITEMS FOR THIS SECTION 
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2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

GENERATION 9,592 16,337 13,131 24,297 64,392 73,649 72,582 23,972 14,672 13,434

TRANSMISSION AND RURAL OPERATIONS 32,988 28,681 41,251 45,705 43,183 70,998 127,421 128,918 117,630 119,267

GENERAL PROPERTIES 11,572 10,535 8,734 7,250 8,127 6,802 9,006 11,311 12,252 7,740

          

TOTAL CAPITAL EXPENDITURES 54,152 55,553 63,116 77,252 115,702 151,449 209,008 164,201 144,555 140,441

ACTUALS BUDGET
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Board

Approved Total

Budget Expend. Variance

HYDRAULIC PLANT 22,767 23,282 515

THERMAL PLANT 19,442 21,353 1,910

GAS TURBINES 7,745 6,390 (1,355)

TERMINAL STATIONS 31,021 35,071 4,050

TRANSMISSION 3,954 3,954 -               

DISTRIBUTION 32,509 32,330 (179)

GENERATION 15,443 15,729 287

PROPERTIES 1,074 1,074 -               

METERING 1,627 1,781 154

RURAL SYSTEMS TOOLS AND EQUIPMENT 3,369 3,363 (6)

INFORMATION SYSTEMS 3,656 3,656 -               

TELECONTROL 2,777 2,777 -               

TRANSPORTATION 4,912 4,912 -               

ADMINISTRATIVE 340 340 -               

ALLOWANCE FOR UNFORESEEN 1,000 1,000 -               

PROJECTS APPROVED BY PU BOARD 52,451 53,248 797

PROJECTS APPROVED FOR LESS THAN $50,000 61 61 -               

TOTAL CAPITAL BUDGET 204,147 210,318 6,172

Overview

($000)

2013 Capital Budget Variance 
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2013 Capital Expenditures By Year

($000)

Summary Capital Budget
1 Actual Expenditure and Forecast

 Forecast
2014 and Actual YTD July-Dec 2014 and

2009 2010 2011 2012 2013 Beyond Total 2009 2010 2011 
2

2012 2013 2013 Beyond Total Variance

2013 Projects -             -             -              -                 81,945.7 42,422.0 124,367.7 -           -            -                231.9 19,096.8 62,764.4 42,422.0 124,515.1 147.4

2012 Projects -             -             -              19,915.4 9,111.9 -                29,027.3 -           -            -                11,309.4 8,768.8 8,555.9 -               28,634.1 (393.2)

2011 Projects -             -             4,671.7 6,646.0 3,577.4 2,027.4 16,922.5 -           -            2,706.4 5,976.2 1,651.8 8,662.6 2,027.4 21,024.4 4,101.9

2010 Projects -             2,540.6 6,836.8 10,235.7 1,566.1 -                21,179.2 -           2,453.0 6,431.3 6,489.2 2,426.9 2,623.4 -               20,423.8 (755.4)

2009 Projects 100.8 1,693.5 7,105.7 3,750.0 -                  -                12,650.0 291.8 1,693.5 6,022.7 7,320.1 1,401.3 (1,008.4) -               15,721.0 3,071.0

Grand Total 100.8 4,234.1 18,614.2 40,547.1 96,201.1 44,449.4 204,146.7 291.8 4,146.5 15,160.4 31,326.8 33,345.6 81,597.9 44,449.4 210,318.4 6,171.7

2013 Capital Budget Approved by Board Order No. P.U. 4 (2013) 62,272.5

New Project Approved by Board Order No. 25 (2012) 2,252.1

New Project Approved by Board Order No. 26 (2012) 1,295.0

New Project Approved by Board Order No. 35 (2012) 189.5

New Project Approved by Board Order No. 1 (2013) 284.1

New Project Approved by Board Order No. 12 (2013) 5,198.2

New Project Approved by Board Order No. 14 (2013) 12,809.7

New Project Approved by Board Order No. 15 (2013) 3,823.6

New Project Approved by Board Order No. 20 (2013) 8,015.8

2013 New Projects under $50,000 Approved by Hydro 60.6

Total Approved Capital Budget Before Carryovers 96,201.1

Carryovers from 2012 to 2013 19,500.8

TOTAL APPROVED CAPITAL BUDGET 115,701.9

2 
There has been a restatement of expenditures in 2011 resulting from the conversion to new accounting standards.

1 
Annual budgets previous to 2013 pertain to projects that have expenditures in 2013.
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2013 Capital Expenditures By Category

($000)

Hydraulic Plant Capital  Budget Actual Expenditure and Forecast

Forecast
2014 and Actual YTD July-Dec 2014 and

2011 2012 2013 Beyond Total 2011 2012 2013 2013 Beyond Total Variance Notes

2013 Projects

Replace Automatic Transfer Switches - Hinds Lake -             -             314.7 -             314.7 -             -             13.3 301.4 -                314.7 -                 

Install Automatic Fuel Monitoring System - Upper Salmon -             -             192.7 -             192.7 -             1.9 12.8 178.0 -                192.7 -                 

Replace Emergency Diesel Fuel Tank - Paradise River -             -             46.3 -             46.3 -             -             5.0 41.3 -                46.3 -                 

Replace Stator Windings Units 1, 3 and 4 - Bay d'Espoir -             -             5,663.5 -             5,663.5 -             8.8 1,771.1 3,883.6 -                5,663.5 -                 

Automate Generator Deluge Systems - Bay d'Espoir -             -             532.0 -             532.0 -             3.9 39.8 488.3 -                532.0 -                 

Upgrade Units 1 to 6 By-Pass Valves - Bay d'Espoir -             -             141.9 -             141.9 -             3.0 1.2 137.7 -                141.9 -                 

Upgrade Generator Bearings - Bay d'Espoir -             -             480.9 -             480.9 -             5.3 11.6 464.0 -                480.9 -                 

Upgrade Burnt Dam Spil lway - Bay d'Espoir -             -             885.8 -             885.8 -             15.0 39.5 831.3 -                885.8 -                 

Purchase Low Pressure Screw Compressor Set - Bay d'Espoir -             -             97.3 -             97.3 -             3.3 47.6 46.4 -                97.3 -                 

Upgrade Public Safety Around Dams and Waterways - Bay D'Espoir -             -             298.1 -             298.1 -             3.4 21.0 273.7 -                298.1 -                 

Replace Fall Arrest System on Surge Tank 1 and 2 - Bay d'Espoir -             -             153.0 -             153.0 -             3.1 5.6 144.3 -                153.0 -                 

Replace Cooling Water Pumps - Bay d'Espoir -             -             175.4 -             175.4 -             2.0 8.0 165.4 -                175.4 -                 

Replace North End Equipment Door - Bay d'Espoir -             -             265.5 -             265.5 -             -             6.9 258.6 -                265.5 -                 

Install Waste Oil  Storage Tank for PCB's - Bay d'Espoir -             -             48.9 -             48.9 -             -             9.1 39.8 -                48.9 -                 

Replace Units 1 to 6 Auto Greasing Systems - Bay d'Espoir -             -             260.1 -             260.1 -             -             8.4 251.7 -                260.1 -                 

Upgrade Water Flow Control Structure RR Pond - Granite Canal -             -             43.5 -             43.5 -             3.6 5.0 34.9 -                43.5 -                 

Replace MicroSCADA Computers - Granite Canal -             -             297.4 -             297.4 -             6.1 23.5 267.8 -                297.4 -                 

Overhaul Turbine/Generator Units - Cat Arm and Bay D'Espoir -             -             428.1 -             428.1 -             -             0.4 427.7 -                428.1 -                 

Purchase Tools and Equipment Less than $50,000 -             -             82.8 -             82.8 -             -             19.2 63.6 -                82.8 -                 

2012 Projects

Rewind Stators Unit 4 - Bay d'Espoir -             4,953.8 -               -             4,953.8 -             2,548.7 1,540.6 (37.1) -                4,052.2 (901.6) 1

Replace Emergency Diesel Generator - Bay d'Espoir -             611.4 282.7 -             894.1 -             80.0 165.5 648.6 -                894.1 -                 

Upgrade Burnt Dam Spil lway - Bay d'Espoir -             523.8 -               -             523.8 -             168.9 293.5 880.2 -                1,342.6 818.8 2

2011 Projects

Replace Static Excitation Systems - Upper Salmon,

     Holyrood and Hinds Lake
3

16.8 1,797.1 2,295.2 -             4,109.1 16.8 818.8 465.2 2,808.3 -                4,109.1 -                 

Upgrade Generating Station Service Water System - Cat Arm 360.4 440.0 -               -             800.4 349.3 259.6 95.8 95.7 -                800.4 -                 

Upgrade Burnt Dam Spil lway Structure - Bay d'Espoir 257.9 -             -               -             257.9 154.8 70.2 36.6 192.2 -                453.8 195.9 3

Upgrade Intake Gate Controls - Bay d'Espoir 352.3 468.0 -               -             820.3 507.0 373.6 44.9 296.3 -                1,221.8 401.5 4

Total Hydraulic Plant 987.4 8,794.1 12,985.8 -             22,767.3 1,027.9 4,379.2 4,691.1 13,183.7 -                23,281.9 514.6

3
 Original budget was $4,109.1 (2010 - $1,214.3, 2011 - $1,528.0, 2012 - $1,366.8) Approved by Order No. P.U. 38 (2010).  The revised budget was approved by Order No. P.U. 2 (2012). The second revised budget 

was approved by Order No. P.U. 4 (2013)
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2013 Capital Expenditures By Category

($000)

Thermal Plant Capital  Budget Actual Expenditure and Forecast

2010 2011 2012 2013

2014 and 

Beyond Total 2010 2011 2012

Actual YTD 

2013

2014 and 

Beyond Total Variance Notes

2013 Projects

Complete Condition Assessment Phase 2 (Year 2) - Holyrood -               -                -                1,170.2 -                1,170.2 -                -                5.0 349.4 815.8 -                1,170.2 -                  

Overhaul Turbine Valves - Holyrood -               -                -                993.9 -                993.9 -                -                -                657.3 336.6 -                993.9 -                  

Overhaul Boiler Feed Pumps - Holyrood -               -                -                178.5 -                178.5 -                -                -                -                178.5 -                178.5 -                  

Overhaul Extraction Pumps - Holyrood -               -                -                101.5 -                101.5 -                -                -                -                101.5 -                101.5 -                  

Upgrade Fuel Oil  Day Tank - Holyrood -               -                -                584.2 -                584.2 -                -                11.5 21.4 551.3 -                584.2 -                  

Instal l Variable Frequency Drives on Forced Draft Fans - Holyrood -               -                -                697.6 2,659.7    3,357.3 -                -                13.8 -                683.8 2,659.7   3,357.3 -                  

Replace Condensate Polisher Annunciator Panels - Holyrood -               -                -                123.5 -                123.5 -                -                0.3 1.4 121.8 -                123.5 -                  

Instal l Backup System for Raw Water Supply and Clarifier - Holyrood -               -                -                955.6 -                955.6 -                -                2.4 96.4 856.8 -                955.6 -                  

Purchase Tools and Equipment Less than $ 50,000 -               -                -                10.5 -                10.5 -                -                -                -                10.5 -                10.5 -                  

2012 Projects

Refurbish Fuel Storage Faci lity - Holyrood -               -                2,641.2 -                -                2,641.2 -                -                1,767.1 894.7 (20.6) -                2,641.2 -                  

Upgrade Forced Draft Fan Ductwork Unit 2 - Holyrood -               -                928.6 -                -                928.6 -                -                102.4 (102.4) -                -                -                (928.6) 5

Replace Fuel Oil  Heat Tracing - Holyrood -               -                1,474.3 1,413.9 -                2,888.2 -                -                783.4 307.8 1,797.0 -                2,888.2 -                  

Condition Assessment and Life Extension Phase 2 - Holyrood -               -                1,215.7 -                1,215.7 -                -                565.2 151.8 498.7 -                1,215.7 -                  

2011 Projects

Replace Relay Panels Unit 3 - Holyrood -               277.1 553.6 -                -                830.7 -                134.2 121.5 400.4 1,049.0 -                1,705.1 874.4 6

Upgrade Electrical  Equipment - Holyrood
3

-               179.6 30.0 212.1 -                421.7 -                179.6 41.9 15.3 184.9 -                421.7 -                   

Upgrade Hydrogen System - Holyrood -               1,191.9 800.4 -                -                1,992.3 -                270.5 1,194.5 246.4 1,776.4 -                3,487.8 1,495.5 7

2010 Projects

Replace Pumphouse Motor Control Centres - Holyrood 50.2 998.6 -                -                -                1,048.8 99.5 1,070.2 285.7 44.3 17.9 -                1,517.6 468.8 8

Total Thermal Plant 50.2 2,647.2 7,643.8 6,441.5 2,659.7 19,442.4 99.5 1,654.5 4,894.7 3,084.2 8,959.9 2,659.7 21,352.5 1,910.1

3
 
 Original  budget was $678.8 (2011 - $188.0, 2012 - $206.3, 2013 - $284.5) Approved by Order No. P.U. 38(2010).  The revised Budget was approved by Order No. P.U. 4 (2013).

Forecast 

July-Dec 

2013
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2013 Capital Expenditures By Category

($000)

Gas Turbines Capital Budget Actual Expenditure and Forecast

2010 2011 2012 2013

2014 

and 

Beyond Total 2010 2011 2012

Actual YTD 

2013

Forecast 

July-Dec 

2013

2014 and 

Beyond Total Variance Notes

2013 Projects

Upgrade Gas Turbine PLC - Happy Valley -               -             -             61.4 1,128.6 1,190.0 -             -             2.3 1.6 57.5 1,128.6 1,190.0 -             

2010 Projects

Upgrade Glycol Systems - Stephenvil le 261.3 298.9 -             -             -             560.2 3.3 517.9 113.2 585.1 (42.0) -                 1,177.5 617.3 9

Upgrade Gas Turbine Plant Life Extension - Hardwoods
4

704.5 1,009.8 4,280.4 -             -             5,994.7 704.5 1,168.9 505.7 645.4 998.2 -                 4,022.7 (1,972.0) 10

Total Gas Turbines 965.8 1,308.7 4,280.4 61.4 1,128.6 7,744.9 707.8 1,686.8 621.2 1,232.1 1,013.7 1,128.6 6,390.2 (1,354.7)

4 
 Original budget was $5,994.7 (2010 - $1,304.5, 2011 - $1,323.6, 2012 - $3,366.6) Approved by Order No. P.U. 1 (2010).  The revised Budget was approved by Order No. P.U. 2 (2012).
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                                                                                                                     2013 Capital Expenditures By Category

                                                                                                                                                 ($000)

Terminal Stations Capital Budget Actual  Expenditure and Forecast

2009 2010 2011 2012 2013
2014 and 

Beyond
Total 2009 2010 2011 2012 Actual  

YTD 2013

Forecast 

July-Dec 

2013

2014 and 

Beyond

Total Variance Notes

2013 Projects

Upgrade Circuit Breakers - Various Sites -         -            -               -                2785.3 -                2,785.3 -         -             -             12.2 522.2 2,250.9 -              2,785.3 -             

Replace Surge Arrestors - Various Sites -         -            -               -                121.3 -                121.3 -         -             -             3.4 -                117.9 -              121.3 -             

Replace Instrument Transformers - Various Sites -         -            -               -                593.2 3,074.8 3,668.0 -         -             -             9.6 9.9 573.7 3,074.8 3,668.0 -             

Upgrade Power Transformers - Various Sites -         -            -               -                1621.1 -                1,621.1 -         -             -             7.5 12.4 1,601.2 -              1,621.1 -             

Replace Disconnects - Various Sites -         -            -               -                492.6 -                492.6 -         -             -             14.5 63.0 415.1 -              492.6 -             

Replace Insulators - Various Sites -         -            -               -                187.1 287.9 475.0 -         -             -             5.1 35.2 146.8 287.9 475.0 -             

Replace Optimho Relays on TL242 - Holyrood to Hardwoods -         -            -               -                189.2 -                189.2 -         -             -             2.3 4.4 182.5 -              189.2 -             

Install  Online Vibration Monitoring System               

    - Corner Brook Frequency Converter -         -            -               -                382.8 -                382.8 -         -             -             4.6 -                378.2 -              382.8 -             

Install  Transformer Fans - Conne River -         -            -               -                114.9 -                114.9 -         -             -             -                4.1 110.8 -              114.9 -             

Replace 230 kV Breaker Controls - Bottom Brook -         -            -               -                68.9 -                68.9 -         -             -             -                10.4 58.5 -              68.9 -             

Upgrade Terminal Station - Wiltondale -         -            -               -                697.7 1,173.3 1,871.0 -         -             -             10.7 13.0 674.0 1,173.3 1,871.0 -             

Replace Compressed Air System - Various Sites -         -            -               -                303.0 2,105.9 2,408.9 -         -             -             17.2 -                285.8 2,105.9 2,408.9 -             

2012 Projects

Replace Compressed Air Piping and Install  Dew Point Monitor - Buchans -         -            -               28.4 278.3 -                306.7 -         -             -             -                32.8 273.9 -              306.7 -             

2011 Projects

Perform Grounding Upgrades - Various Sites -         -            321.2 324.0 329.0 682.5 1,656.7 -         -             287.6 240.7 73.8 372.1 682.5 1,656.7 -             

Replace Compressed Air System - Bay d'Espoir -         -            83.9 563.6 -                -                647.5 -         -             83.7 1,084.2 53.2 83.7 -              1,304.8 657.3 11

Install  Alternate Station Services - Stony Brook and Massey Drive -         -            86.0 109.2 -                -                195.2 -         -             5.5 155.7 16.0 18.0 -              195.2 -             

Replace Compressor, Dryer and Air Piping Header System -  

    Corner Brook Frequency Converter Station -         -            280.2 -                -                -                280.2 -         -             141.8 139.2 13.4 108.7 -              403.1 122.9 12

Upgrade Substation - Wabush -         -            459.3 626.4 -                -                1,085.7 -         -             13.8 907.6 77.5 285.1 -              1,284.0 198.3 13

2009 Projects

Upgrade Terminal Stations to 25 kV - Labrador City
5

100.8 1,693.5 7,105.7 3,750.0 -                -                12,650.0 291.8 1,693.5 6,022.7 7,320.1 1,401.3 (1,008.4) -              15,721.0 3,071.0 14

Total Terminal Stations 100.8 1,693.5 8,336.3 5,401.6 8,164.4 7,324.4 31,021.0 291.8 1,693.5 6,555.1 9,934.6 2,342.6 6,928.5 7,324.4 35,070.5 4,049.5

5 
Original budget was $9,990.6 (2009 - $283.2, 2010 - $3,894.8, 2011 - $5,812.6) Approved by Order No. P.U. 36 (2008).  The revised Budget was approved by Order No. P.U. 2 (2012).
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2013 Capital Expenditures By Category

($000)

Transmission Capital  Budget Actual Expenditure and Forecast

2014 and  2014 and

2011 2012 2013 Beyond Total 2011 2012

Actual 

YTD 2013 Beyond Total Variance Notes

2013 Projects

Perform Wood Pole Line Management Program - Various Sites -             -              2466.7 -           2,466.7 -             -              565.1 1,901.6 -              2,466.7 -              

2011 Projects

Replace Guy Wires TL-215 - Doyles to Grand Bay 288.8 318.0 350.1 530.0 1,486.9 447.6 256.0 81.8 171.5 530.0 1,486.9 -              

Total Transmission 288.8 318.0 2,816.8 530.0 3,953.6 447.6 256.0 646.9 2,073.1 530.0 3,953.6 -              

Forecast 

July-Dec 

2013
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2013 Capital Expenditures By Category

($000)

Distribution Capital Budget Actual  Expenditure and Forecast

2010 2011 2012 2013

2014 and 

Beyond Total 2010 2011 2012

Actual  YTD 

2013

Forecast 

July-Dec 

2013

2014 and 

Beyond Total Variance Notes

2013 Projects

Replace Recloser Control Panels - Various Sites -               -                -                209.7 -                209.7 -                -                5.4 32.1 172.2 -                209.7 -                  

Provide Service Extensions - All Service Areas -               -                -                5,006.0 -                5,006.0 -                -                -                2,237.2 2,768.8 -                5,006.0 -                  

Upgrade Distribution Systems - Al l Service Areas -               -                -                2,790.0 -                2,790.0 -                -                -                1089.1 1700.9 -                2,790.0 -                  

Additions for Load - Distribution Systems - Various Sites -               -                -                3,114.7 -                3,114.7 -                -                -                1527.5 1587.2 -                3,114.7 -                  

Upgrade Distribution Systems - Various Sites -               -                -                1,940.1 3,995.5 5,935.6 -                -                -                807.5 1132.6 3,995.5 5,935.6 -                  

2012 Projects

Upgrade Distribution Lines - Bay d'Espoir, Parsons Pond and Plum Point -               -                1,385.2 1,110.5 -                2,495.7 -                -                1,189.1 450.6 677.1 -                2,316.8 (178.9)

2010 Projects

Voltage Conversion - Labrador City 1,088.9 3,501.2 3,840.7 969.5 -                9,400.3 1,524.6 2,825.0 4,120.6 685.1 245.0 -                9,400.3 -                  

Upgrade L2 Distribution Feeder - Glenburnie 267.3 578.2 2,114.6 596.6 -                3,556.7 109.9 402.4 1,382.7 492.0 1,169.7 -                3,556.7 -                  

Total Distribution 1,356.2 4,079.4 7,340.5 15,737.1 3,995.5 32,508.7 1,634.5 3,227.4 6,697.8 7,321.1 9,453.5 3,995.5 32,329.8 (178.9)
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2013 Capital Expenditures By Category

($000)

Generation Capital  Budget Actual Expenditure and Forecast

2010 2011 2012 2013

2014 and 

Beyond Total 2010 2011 2012

Actual  YTD 

2013

Forecast 

July-Dec 

2013

2014 and 

Beyond Total Variance Notes

2013 Projects

Overhaul  Diesel Units - Various Sites -               -                -                977.8 -                977.8 -                -                -                491.1 486.7 -                   977.8 -                  

Additions for Load Isolater Generation Stations-Various Sites -               -                -                2,040.2 9,357.9 11,398.1 -                -                27.8 74.4 1,938.0 9,357.9 11,398.1 -                  

2012 Projects

Perform FEED for Diesel  Plant Remediation - Various Sites -               -                110.4 -                -                110.4 -                -                43.6 65.4 1.4 -                   110.4 -                  

2011 Projects

Perform Arc Flash Remediation - Various Sites -               429.5 380.3 391.0 814.9 2,015.7 -                103.5 91.7 19.7 985.9 814.9 2,015.7 -                  

Replace Mini  Hydro Turbine - Roddickton -               86.8 235.4 -                -                322.2 -                10.7 221.0 11.8 234.8 -                   478.3 156.1 15

2010 Projects

Replace Diesel Unit 2001 and Engine 566 - Francois 168.4 450.1 -                -                -                618.5 11.2 446.9 81.3 (25.0) 234.6 -                   749.0 130.5 16

Total Generation 168.4 966.4 726.1 3,409.0 10,172.8 15,442.7 11.2 561.1 465.4 637.4 3,881.4 10,172.8 15,729.3 286.6
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2013 Capital Expenditures By Category

($000)

Properties Capital  Budget Actual Expenditure and Forecast

2011 2012 2013

2014 

and 

Beyond Total 2011 2012

Actual 

YTD 2013

Forecast 

July-Dec 

2013 to 2014 Total Variance Notes

2013 Projects

Install  Automatic Fire Sprinkler System - Bay d'Espoir -             -             429.9 -             429.9 -             -             10.3 419.6 -                429.9 -             

Install  Fal l Protection Equipment - Various Sites -             -             196.6 -             196.6 -             -             0.9 195.7 -                196.6 -             

Install  Additional Washrooms - Various Sites -             -             250.9 -             250.9 -             -             -                250.9 -                250.9 -             

Legal Survey of Primary Distribution Line Right of Ways - Various Sites 2013 -             -             156.2 40.0 196.2 -             -             -                156.2 40.0 196.2 -             

       -                   

Total Properties -             -             1,033.6 40.0 1,073.6 -             -             11.2 1,022.4 40.0 1,073.6 -             



2014 Capital Budget: 2013 Capital Expenditures by Category 

Newfoundland and Labrador Hydro 2014 Capital Budget Application  I - 11 

 
  

2013 Capital Expenditures By Category

($000)

Metering Capital Budget Actual Expenditure and Forecast

Forecast

2014 and Actual YTD July-Dec 2014 and

2011 2012 2013 Beyond Total 2011 2012 2013 2013 Beyond Total Variance Notes

2013 Projects

Purchase Meters, Equipment and Metering Tanks - Various Sites -             -             199.5 -             199.5 -             -             60.2 139.3 -                199.5 -             

Purchase 10 Position Meter Calibration Test  Console - Hydro Place -             -             192.5 -             192.5 -             -             -                192.5 -                192.5 -             

Install  Automatic Meter Reading - Glenburnie and Rocky Harbour -             -             397.9 258.8 656.7 -             -             152.0 399.6 258.8 810.4 153.7 17

2012 Projects

Install  Automatic Meter Reading - Various Sites -             290.4 287.7 -             578.1 -             309.7 214.3 54.1 -                578.1 -             

Total Metering 0.0 290.4 1,077.6 258.8 1,626.8 0.0 309.7 426.5 785.5 258.8 1,780.5 153.7
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2013 Capital Expenditures By Category

($000)

Tools and Equipment Capital  Budget Actual Expenditure and Forecast

 Forecast  
2014 and Actual YTD July-Dec 2014 and

2011 2012 2013 Beyond Total 2011 2012 2013 2013 Beyond Total Variance Notes

2013 Projects

Replace Off Road Track Vehicles 

 - Whitbourne, Port Saunders and Happy Valley -             -             416.8 1,054.1 1,470.9 -             -             -                 416.8 1,054.1 1,470.9 -             

Replace Light Duty Mobile Equipment - Various Sites -             -             476.5 -             476.5 -             -             50.8 425.7 -              476.5 -             

Tools and Equipment Less than $50,000 -             -             525.3 -             525.3 -             -             133.3 385.7 -              519.0 (6.3)   

2012 Projects

Replace Off Road Track Vehicles - Flowers Cove and Cow Head -             482.5 395.6 -             878.1 -             -             -                 878.1 -              878.1 -             

Tools and Equipment Less than $50,000 -             18.3 -             -             18.3 -             -             -                 18.3 -              18.3 -             

Total Tools and Equipment 0.0 500.8 1,814.2 1,054.1 3,369.1 -             -             184.1 2,124.6 1,054.1 3,362.8 (6.3)
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2013 Capital Expenditures By Category

($000)

Information Systems Capital  Budget         Actual Expenditure and Forecast

 Forecast  

2014 and Actual YTD July-Dec 2014 and

2010 2011 2012 2013 Beyond Total 2010 2011 2012 2013 2013 Beyond Total Variance Notes

2013 Projects

Perform Minor Application Enhancements - Hydro Place -             -             -             126.8 -             126.8 -             -             -             14.1 112.7 -              126.8 -             

       Cost Recoveries -             -             -             (45.7) -             (45.7) -             -             -             (5.1) (40.6) -              (45.7) -             

Upgrade Energy Management System - Hydro Place -             -             -             129.9 -             129.9 -             -             -             0.8 129.1 -              129.9 -             

Upgrade Microsoft Project - Hydro Place -             -             -             656.7 920.3 1,577.0 -             -             -             513.0 143.7 920.3 1,577.0 -             

       Cost Recoveries -             -             -             (236.4) (331.3) (567.7) -             -             -             (184.7) (51.7) (331.3) (567.7) -             

Upgrade Business Intell igence Software - Hydro Place -             -             -             576.9 -             576.9 -             -             -             169.5 407.4 -              576.9 -             

       Cost Recoveries -             -             -             (207.7) -             (207.7) -             -             -             (61.0) (146.7) -              (207.7) -             

Replace Personal  Computers - Various Sites -             -             -             463.9 -             463.9 -             -             -             324.4 139.5 -              463.9 -             

Replace Peripheral Infrastructure - Various Sites -             -             -             309.9 -             309.9 -             -             -             65.2 244.7 -              309.9 -             

Upgrade Enterprise Storage Capacity - Hydro Place -             -             -             194.9 -             194.9 -             -             -             38.5 156.4 -              194.9 -             

       Cost Recoveries -             -             -             (70.2) -             (70.2) -             -             -             (13.9) (56.3) -              (70.2) -             

Upgrade Server Technology Program - Hydro Place -             -             -             499.4 -             499.4 -             -             -             268.7 230.7 -              499.4 -             

       Cost Recoveries -             -             -             (131.8) -             (131.8) -             -             -             (70.9) (60.9) -              (131.8) -             

Upgrade Computer Room Air Conditioner - Hydro Place -             -             -             130.0 -             130.0 -             -             -             8.0 122.0 -              130.0 -             

       Cost Recoveries -             -             -             (46.8) -             (46.8) -             -             -             (2.9) (43.9) -              (46.8) -             

Replace Helpdesk Service Manager Application - Hydro Place -             -             -             96.5 -             96.5 -             -             -             0.0 96.5 -              96.5 -             

       Cost Recoveries -             -             -             (34.7) -             (34.7) -             -             -             0.0 (34.7) -              (34.7) -             

2012 Projects

Upgrade JD Edwards - Hydro Place -             -             284.0 587.6 -             871.6 -             -             518.3 439.4 (86.1) -              871.6 -             

       Cost Recoveries -             -             (96.6) (199.8) -             (296.4) -             -             (176.2) (149.4) 29.2 -              (296.4) -             

Upgrade Computer Room - Hydro Place -             -             122.0 -             -             122.0 -             -             9.3 10.5 102.2 -              122.0 -             

       Cost Recoveries -             -             (41.5) -             -             (41.5) -             -             (3.2) (3.6) (34.7) -              (41.5) -             

Total Information Systems -             -             267.9 2,799.4 589.0 3,656.3 -             -             348.2 1,360.6 1,358.5 589.0 3,656.3 -             
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2013 Capital Expenditures By Category

($000)

Telecontrol

2013

2014 and 

Beyond Total 2012

Actual YTD 

2013

Forecast 

July-Dec 

2013

2014 and 

Beyond Total Variance Notes

2013 Projects  .

Replace MDR 4000 Microwave Radio (West) - Various Sites 539.0 706.9 1,245.9 2.9 42.0 494.1 706.9 1,245.9 -                  

Replace Radomes - Various Sites 336.0 -                336.0 2.6 167.3 166.1 -                   336.0 -                  

Replace Battery Banks and Chargers - Various Sites 782.0 -                782.0 3.8 90.0 688.2 -                   782.0 -                  

Replace Network Communications Equipment - Various Sites 182.4 -                182.4 2.4 151.1 28.9 -                   182.4 -                  

Replace Telephone Systems - Various Sites 135.4 -                135.4 2.4 78.2 54.8 -                   135.4 -                  

Upgrade Site Facil ities - Various Sites 49.8 -                49.8 -              5.7 44.1 -                   49.8 -                  

Purchase Tools and Equipment less than $50,000 45.6 -                45.6 -              4.1 41.5 -                   45.6 -                  

Total Telecontrol 2,070.2 706.9 2,777.1 14.1 538.4 1,517.7 706.9 2,777.1 -                  
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2013 Capital Expenditures By Category

($000)

Transportation

 Forecast  
2014 and Actual YTD July-Dec 2014 and

2012 2013 Beyond Total 2012 2013 2013 Beyond Total Variance Notes

2013 Projects

Replace Vehicles and Aerial Devices  (2013-2014) - Various Sites -             1302.3 679.2 1,981.5 -             354.8 947.5 679.2 1,981.5 -               

2012 Projects

Replace Vehicles and Aerial Devices  (2012-2013) - Various Sites 1,711.4 1,218.8 -             2,930.2 1,594.1 107.4 1,228.7 -               2,930.2 -               

Total Transportation 1,711.4 2,521.1 679.2 4,911.7 1,594.1 462.2 2,176.2 679.2 4,911.7 -               

Administration

2014 and 2013 2014 and

2012 2013 Beyond Total 2012 2013 Remain Beyond Total Variance Notes

2013 Projects

Remove Safety Hazards - Various Sites -             250.5 -             250.5 2.8 -                247.7 -               250.5 -               

Purchase Tools and Equipment Less than $50,000 -             89.9 -             89.9 -             0.8 89.1 -               89.9 -               

Total Administation -             340.4 -             340.4 2.8 0.8 336.8 -               340.4 -               
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2013 Capital Expenditures By Category

($000)

Allowance For Unforeseen Capital Budget Actual Expenditure and Forecast

 Forecast  
2014 and Actual YTD July-Dec 2014 and

2011 2012 2013 Beyond Total 2011 2012 2013 2013 Beyond Total Variance Notes

2013 Projects

-             -             1,000.0 -                1,000.0 -             -             -                 599.5 -                599.5 (400.5)  

Refurbish 230 kV Breakers - Holyrood and Buchans -             -             -                -                -               -             -             207.0 -                 -                207.0 207.0  

Black Tickle Plant Rehabi liation -             -             -                -                -               -             -             193.5 -                 -                193.5 193.5  

            

Total Allowance For Unforeseen -             -             1,000.0 -                1,000.0 -             400.5 599.5 -                1,000.0 0.0

Unbudgeted Projects Approved by PUB Capital Budget Actual Expenditure and Forecast

2014 and 2013 2014 and

2011 2012 2013 Beyond Total 2011 2012 2013 Remain Beyond Total Variance Notes

2013 Projects

Refurbish Stoplogs - Burnt Dam Spillway -             -             284.1 -                284.1 -             -             -                 284.1 -                284.1 -                    

Refurbish Marine Terminal - Holyrood -             -             5,198.2 -                5,198.2 -             -             163.7 5,034.5 -                5,198.2 -                    

Restore Unit  1 - Holyrood -             -             12,809.7 -                12,809.7 -             -             5,419.3 7,390.4 -                12,809.7 -                    

Increase 230 kV Transformer Capacity - Oxen Pond -             -             3,823.6 15,310.4 19,134.0 -             -             -                 3,823.6 15,310.4 19,134.0 -                    

Replace Alternator - Hardwoods -             -             8,015.8 -                8,015.8 -             -             4.4 8,011.4 -                8,015.8 -                    

2012 Projects

Increase Generation - Mary's Harbour -             321.4 1,295.0 -                1,616.4 -             51.0 152.8 1,412.6 -                1,616.4 -                    

Rewind Gas Turbine Alternator  - Stephenville -             2,940.5 2,252.1 -                5,192.6 -             1,758.0 4,197.1 34.6 -                5,989.7 797.1 18

Replace Penthouse Roof - Hydro Place -             10.2 189.5 -                199.7 -             -             -                 199.7 -                199.7 -                    

Total Unbudgeted Projects Approved by PUB -             3,272.1 33,868.0 15,310.4 52,450.5 1,809.0 9,937.3 26,190.9 15,310.4 53,247.6 797.1

Projects Less than $50,000 Approved by Hydro Capital Budget Actual Expenditure and Forecast

2014 and 2013 2014 and

2011 2012 2013 Beyond Total 2011 2012 2013 Remain Beyond Total Variance Notes

2013 Projects

Replace Loggers - Hydrometric Stations -             -             41.9 41.9 -             -             43.0 -1.1 -                41.9 -                    

Replace Structure - TL259 -             -             18.7 18.7 -             -             25.6 -6.9 -                18.7 -                    

Total Projects Less than $50,000 Approved by Hydro 0.0 0.0 60.6 0.0 60.6 -             0.0 68.6 (8.0) 0.0 60.6 0.0
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1. Rewind Stators Unit 4 – Bay d’Espoir 

Budget:  $4,953.8 Total:  $4,052.2 Variance: ($901.6) 

      

This is a one year project that was carried over into 2013.  The budget decrease is due to lower than 

estimated construction labour and material costs.  These cost savings resulted in less interest cost and 

no contingency funds being utilized.  This project is now complete. 

 

2. Upgrade Burnt Dam Spillway - Bay d’Espoir  

Budget:  $523.8 Total:  $1,342.6 Variance: $818.8 

      

This is a one-year project which has been carried over into 2013. There is a budget increase of $270,000 

due to the difference between the budgeted and actual tendered costs for the disassembly and 

inspection contract and the consultant design cost. An additional $550,000 is required to complete the 

approved scope of work.  Specifically, additional funds are required for internal costs including labour, 

material, travel, interest and contingency not originally approved as part of this project. The project was 

carried over into 2013 as a result of having to reapply for a project to refurbish the stop logs to allow for 

the approved inspections to be completed safely. 

  

3. Upgrade Burnt Dam Spillway Structure- Bay d’Espoir 

Budget:  $257.9 Total:  $453.8 Variance: $195.9 

      

This is a one-year project initiated in 2011 that was carried over into 2012 and 2013.  The budget 

increase is due to the use of external resources to design and oversee project execution.  In addition, 

contract pricing obtained through competitive bid process was higher than estimated.  The internal 

review and approval of the budget variances resulted in delayed tender award for the execution of the 

work.  This project will be completed in 2013. 

 

4. Upgrade Intake Gate Controls - Bay d’Espoir 

Budget:  $820.3 Total:  $1,221.8 Variance: $401.5 

      

This is a two-year project initiated in 2011.  The scope of this project remains unchanged however the 

timing and the complexity of the work resulted in increased labour costs.  The work planned for 2011 

was completed; however the work to be completed in 2012 has been delayed until at least 2013 due to 

system constraints which prevented a suitable outage window to complete the work. 
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5. Upgrade Forced Draft Fan Ductwork Unit 2 – Holyrood 

Budget:  $928.6  Total:  $0.0 Variance: ($928.6) 

      

This project has been cancelled.  A component of the original project justification was based on a cost 

benefit analysis.  With the updated long-term plan for Holyrood, an updated cost benefit analysis was 

completed.  Unit 2 will no longer be required to operate after 2017 as a generator, resulting in a reduced 

study period.  In addition, the forecasted pricing of No. 6 fuel oil is lower than that used in the original 

cost benefit analysis.  As a result, it is no longer economically feasible to complete the project. 

 

6. Replace Relay Panels Unit 3 – Holyrood 

Budget:  $830.7  Total:  $1,705.1 Variance: $874.4 

      

This is a two-year project initiated in 2011.  Additional engineering and plant resource time was required 

in 2012 in order to complete the field investigations to bring the existing Unit 3 relay panel control 

schematics and termination schedules up to ‘as-built’ status.  As these ‘as-built’ drawings form the basis 

of the control panel design, the contract for the design and supply of the new control panel will now be 

executed in 2013.  As a result, the project was carried over into 2013. 

 

The installation time for the control panel will be longer than anticipated due to the greater than 

originally estimated number of cables and conductors entering the Unit 3 relay panel.  Cables must be 

properly labeled and organized for successful commissioning.  Also, the commissioning period will be 

longer in 2013 because in addition to the new control processor being added to the project, the existing 

Unit 3 control processors will have to be partially re-commissioned.  These factors have increased the 

outage from eight to 12 weeks and have increased both labour and construction costs. 

 

7. Upgrade Hydrogen Systems - Holyrood 

Budget:  $1,992.3 Total:  $3,487.8 Variance: $1,495.5 

      

An increase in the original capital project budget was required to complete the original project 

deliverables.  This budget increase is a result of a divergence between the budgeted and actual cost for 

engineering design, materials, and the construction contract.  The procurement of long lead items was 

completed in 2011 and was on budget.  The engineering design and public tendering of the construction 

contract was completed in the Spring of 2012.  One tender was received at a price of $1,242,335, 

compared to the budgeted contract cost of $290,000.  The contract was not awarded.  At this point, 
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Hydro reviewed and confirmed the project scope and justification.  Following the announcement of the 

Muskrat Falls Project in the Fall of 2012, there was a change in the long term asset plan for Holyrood, 

and the conversion of Units 1 and 2 to synchronous condensers is no longer required.  This necessitated 

a further review and confirmation of the project justification, and adjustments to the project scope.  The 

original project justification remains unchanged; the upgrades of the hydrogen system are necessary to 

improve the safety and reliability of the system. 

 

The project was carried over into 2013 and the construction specification was re-designed to address 

the scope adjustments resulting from the change in the long term asset plan for Holyrood.  A revised 

construction contract was publically tendered in the Spring of 2013 and five tenders were received.  The 

lowest evaluated tender was $996,998.  This contract was awarded and work is in progress, with an 

expected in service date of November 2013. 

 

The resultant 75 percent project budget increase is apportioned as follows: 

• 31 percent due to contract cost exceeding the budget amount; 

• 20 percent due to additional project management and engineering effort, including both 

internal resources and external consultants, associated with reviewing scope and justification, 

re-designing and re-tendering the work; 

• 20 percent due to electrical and controls systems materials costs exceeding the budget amount; 

and  

• 4 percent for additional interest during construction, as a result of carrying the project over into 

2013. 

 

8. Replace Pumphouse Motor Control Centres - Holyrood 

Budget:  $1,048.8 Total:  $1,517.6 Variance: $468.8 

      

This is a two-year project initiated in 2010 which was carried over into 2012 and 2013.  The engineering 

design and construction specification prepared for this work did not cover all the aspects of work 

required to complete this project.  This resulted in increased costs for labour and for the installation 

contract.  The installation and commissioning of the Units 1 and 2 pumphouse motor control centers 

(MCCs) will now be completed during the scheduled 2013 unit outages. 
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9. Upgrade Glycol Systems - Stephenville 

Budget:  $560.2 Total:  $1,177.5 Variance: $617.3 

      

This is a two-year project initiated in 2010 which was carried over into 2012 and 2013 due to multiple 

tenders being required to secure suitable bids.  While the construction work was planned to be 

completed in the spring of 2012, it was postponed as a result of the alternator failure at the Stephenville 

Gas Turbine.  The glycol system upgrade project could not be commissioned and placed in service until 

the alternator refurbishment work is completed.  This work is now complete and the system is in 

service. The cost of this project has increased due to an increase in engineering, labour and material 

costs and also as a result of project delays. 

 

10. Upgrade Gas Turbine Plant Life Extension - Hardwoods 

Budget:  $5,994.7  Total:  $4,022.7 Variance: ($1,972.0) 

      

The budget for this project has been reduced to remove the cost allocated for the alternator and 

excitation system inspection and refurbishment.  This work is now being completed under a separate 

approved project as per Board Order No. 20 (2013). 

 

11. Replace Compressed Air System - Bay d’Espoir 

Budget:  $647.5 Total:  $1,304.8 Variance: $657.3 

      

This is a two-year project initiated in 2011 which has been carried into 2013.  The project is 

approximately 90 percent complete; however it was not completed in 2012 due to limited breaker 

outage availability.  The increase in project cost is primarily due to tendered cost for construction that 

was higher than estimated.  

 

12. Replace Compressor, Dryer, and Air Piping Header System - Corner Brook Frequency Converter Station 

Budget:  $280.2 Total:  $403.1 Variance: $122.9 

      

This project was originally planned to be completed in 2011 and was carried into 2012 due to difficulties 

in obtaining bids for the work in 2011.  The contract work for this project was combined with other 

project work and tendered a second time which resulted in contract pricing which was higher than 

estimated. 
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In addition to increased contract pricing, design changes were required in the course of the project 

which resulted in increased engineering and material costs.  The material required to complete the 

design changes could not be delivered in 2012 and, as a result, this project has been carried into 2013. 

This project is expected to be completed in the fall of 2013. 

 

13. Upgrade Substation - Wabush 

Budget:  $1,085.7 Total:  $1,284.0 Variance: $198.3 

      

This is a two-year project initiated in 2011 which has been carried into 2013.  During the detail design 

phase, additional required design work was identified related to the grounding and yard upgrade work 

which affected both the project budget and schedule.  The project scope includes grounding upgrades 

within the substation that, for safety reasons, could not be completed late in the year.  These upgrades 

will now be completed during the construction season in the summer of 2013.  The overall budget for 

this project has increased due to higher than anticipated contract pricing. 

 

14. Upgrade Terminal Stations to 25 kV - Labrador City  

Budget:  $12,650 Total:  $15,721.0 Variance: $3,071.0 

      

The original budget was submitted as a three-year project to construct two new 46/25 kV terminal 

stations.  Each station will have two new 46/25 kV, 15/20/25 MVA power transformers, new 46 kV and 

25 kV electrical equipment and new control buildings.  The budget for this project was previously 

increased to $12,650,000 and the 2012 budget has been adjusted to incorporate the change in the 

overall budget.  

 

This project was estimated in 2008 based on market conditions at the time and using standard 

escalation indices for future year expenditures.  The market conditions realized in Labrador West during 

the project execution phase have been atypical, driven by strong economic activity in the area.  The 

outcome was an escalation beyond Hydro’s anticipation in construction contracts, materials and labour. 

 

An additional $3.1 million was required to complete this project as a result of contract pricing increases 

above estimated amounts for contracts, use of consultants for design review, commissioning cost 

estimates which were low compared to the actual cost to commission the specific type and size of 



2014 Capital Budget: 2013 Capital Expenditures Explanations 

Newfoundland and Labrador Hydro 2014 Capital Budget Application I - 22 

stations involved, and additional material costs.  Additional commissioning costs and interest also 

contributed to the variance. Both terminal stations are now in service. 

 

15. Replace Mini Hydro Turbine - Roddickton  

Budget:  $322.2 Total:  $478.3 Variance: $156.1 

      

This is a two-year project initiated in 2011. The increase in project cost compared to budget is due to a 

scope change to include a generator replacement.  The generator rotor shaft failed in 2010. This failure 

occurred after the project proposal was submitted for approval.  A cost-benefit analysis was performed 

to compare the feasibility of replacing the generator at additional cost under the same project, 

postponing the work, or cancelling the current project and shutting down the plant.  The results of the 

cost-benefit analysis favoured proceeding with the turbine overhaul and replacement of the generator. 

 

This project has been carried over into 2013 as a result of longer than anticipated lead time for 

procurement of a replacement generator. 

 

16. Replace Diesel Unit 2001 and Engine 566 - Francois 

Budget:  $618.5 Total:  $749.0 Variance: $130.5 

      

This project is a two-year project initiated in 2010.  The replacement genset for Unit 566 was installed 

and commissioned in 2011, but delivery of the replacement genset for Unit 2001 was delayed.  During 

factory acceptance testing, the unit did not meet the specified vibration limits.  Factory troubleshooting 

of this issue was on-going with resolution in December 2012.  The replacement genset will now be 

delivered in 2013. 

 

The project cost has increased as a result of increased genset installation costs for Unit 566 and 

additional engineering costs associated with troubleshooting of engine issues and extension of the 

project schedule. 
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17. Install Automatic Meter Reading – Various Sites 

Budget:  $656.7  Total:  $810.4 Variance: $153.7 

      

There are two approved capital projects currently in progress for installation of automatic meter 

reading.  One project was originally budgeted to install automatic meter reading in the service areas of 

Rocky Harbour and Glenburnie in 2012 and 2013, and the second project was originally budgeted to 

install automatic meter reading  in the service areas of Plum Point and Bear Cove in 2013 and 2014.  The 

anticipated retirement dates of the respective meter readers changed, and a decision was made in 2012 

to swap the two projects.  The meter reader for Rocky Harbour and Glenburnie also reads the meters for 

the service areas of Wiltondale and Sally’s Cove.  These areas were not originally budgeted but are 

necessary to achieve the benefit of eliminating a meter reader position.  An updated cost benefit 

analysis was completed which demonstrated that installation of automatic meter reading in Rocky 

Harbour, Glenburnie, Wiltondale and Sally’s Cove is the least cost alternative compared to the status 

quo, with a $32,000 difference in net present value.  The cost increase is associated with the materials 

and labour associated with Wiltondale and Sally’s Cove. 

 

18. Rewind Gas Turbine Alternator - Stephenville 

Budget:  $5,192.6 Total:  $5,989.7 Variance: $797.1 

      

The increase in costs for the rewind of the alternator at the Stephenville Gas Turbine is due to extra 

work requirements discovered during disassembly of the unit.  The alternator and oil cooler were 

leaking and in poor condition, as well as other components such as hinges, seals, piping and bearings 

that required replacement or retrofit.  There were also additional electrical and protection and control 

work required.  This added work is necessary in order to get the gas turbine operational.   
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INTRODUCTION 

In the Decision and Order No. P. U.14 (2004) of the Board of Commissioners of Public Utilities 

(“the Board”), dated May 4, 2004, (the ‘Order) Newfoundland and Labrador Hydro (“Hydro”) is 

required to “file a ten year plan of maintenance expenditures for the Holyrood Generating 

Station with its annual capital budget application, until otherwise directed by the Board” (p. 

64 and Paragraph 12, p. 166 of the Order). 

This requirement is specifically related to system equipment maintenance (SEM) costs; 

therefore, capital expenditures have not been included in the following report.  Capital 

expenditures for Holyrood are submitted annually to the Board with other Hydro capital 

proposals as part of annual capital budget applications, vary from year to year. 

This report addresses the identified and expected maintenance expenditures for the years 2014 

to 2023 inclusive.    With respect to these expenditures it must be noted that Units 1 and 2, as 

well as, two of the main fuel storage tanks, and other associated ancillary equipment, are in 

excess of 40 years old.  Unit 3 and its associated equipment, is in excess of 30 years old.  While 

many components of this equipment have been replaced and additional items added through 

the maintenance and capital program over the years, numerous pieces of equipment and 

components are original. 

An accurate, uniform ten year plan of SEM is difficult to complete given the harsh operating 

environment, varied production requirements and the age of units may trigger revision of the 

maintenance plan to control unforeseen events. Even though expenses for major overhauls are 

included in capital rather than operating budgets, some variability in the annual budget will 

remain as a result of the complexity of numerous components and integrated systems that 

form a fossil fired thermal electric generating system. This report will endeavor to identify the 

regular variations in the annual operating costs for the Holyrood Thermal plant.    
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MAINTENANCE PHILOSOPHY 

The Board, in its Order as related to the Holyrood Thermal Plant, noted at p. 64 that “The Board 

will require NLH’s 10 year plan of maintenance expenditures for the Holyrood Generating 

Station to be updated annually to reflect changing operating circumstances.” 

The maintenance effort aims to prevent functional failure and extend the operational life of assets, 

helping to minimize total asset life cycle cost. 

 

The type and amount of maintenance applied is dependent on the criticality of the asset and the impact 

of failure on service delivery. 

 

Hydro seeks to balance the cost of maintenance against the cost of failure and the impact on safe, 

reliable service when applying maintenance strategies and tactics. 

The following are the three main types or categories of maintenance undertaken at Holyrood: 

1) Preventive Maintenance 

While it is true that any plant will incur greater maintenance costs as it ages, Holyrood 

has used, and continues to use, up-to-date maintenance techniques and practices to 

maintain plant efficiency, availability and reliability.  These include preventive, 

predictive and condition-based maintenance techniques, which are usually referred to 

by the overall term of “Preventive Maintenance”.  The basic principle underlying this 

approach to maintenance is timely intervention to prevent imminent or catastrophic 

failure which may cause a substantial safety exposure, an increase in cost, or an 

extended unavailability of the unit or system. 

Preventive maintenance comprises routine inspections, minor checks and component 

replacement at specific time intervals, to prevent failures known, or reasonably 

expected  to occur within a definable time or operating hour interval during the life of 

the equipment (e.g. generator brush wear, air and oil filter replacements).  This also 
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includes discarding equipment or components rather than repairing them when it is less 

expensive to do so. 

Predictive maintenance involves routine testing of equipment to determine 

deterioration rates and initiating and carrying out repairs in a timely manner before a 

failure occurs, (e.g. ultrasonic thickness checks on fluid lines to monitor erosion wear 

rates, non-destructive testing of boiler and turbine components to determine fatigue, 

wear or corrosion rates and remaining life).  Predictive maintenance items include such 

things as boiler and auxiliary equipment annual overhaul, among other items, wherein 

an assessment is made of components or subsystems that are only accessible during 

these overhauls. 

There is also regular or continual monitoring of equipment operating parameters with a 

comparison of the results with optimum conditions to determine the most economic 

time to intervene and perform remedial work that is intended to return the equipment 

to optimum performance levels (e.g. air heater washes, generator winding insulation 

condition, oil sampling and testing). 

As of 2008, the Preventive Maintenance program has been enhanced to include the 

extra costs associated with plant cleaning in areas where asbestos and heavy metals 

have been identified as potential health hazards.  

2) Corrective Maintenance 

In addition to the preventive maintenance tactics outlined in 1) above, there are also 

corrective maintenance requirements. This includes work performed to identify, isolate 

and restore equipment, machines or systems to a level in which it can be operated 

safely and used for its intended purpose. The requirement of corrective maintenance 

may arise for various reasons including failure, wear and tear and harsh environments 

(humidity, salt laden atmosphere). Examples include wear and tear on pumps, pipes and 

valves in the main and auxiliary systems. 
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3) Projects 

Operating projects are low cost repairs and annual inspections that are required to 

return structures and equipment to their original or near original condition, to maintain 

structural integrity, improve efficiency, improve availability and prevent or reduce 

environmental risks.  Such projects include emissions monitoring and testing and 

periodic basin cleaning in the Waste Water Treatment Plant. 
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COST VARIABILITY 

Preventive maintenance costs are generally incurred annually at a constant level and do not 

fluctuate significantly.  This does not apply to corrective maintenance costs, which are 

unavoidable and unpredictable due to the changing energy production demands on the units 

from year to year.  Due to the accounting methodology changes approved under Board Order 

P.U. 13 (2012), major overhauls and inspections with a frequency of greater than one year are 

capitalized, reducing the fluctuation in maintenance expenditures experienced in prior periods. 

Projects for the Holyrood Thermal plant are planned on a five-year basis, but as with any plan, it 

is not ‘fixed’ or definitive, as other events can cause a shift in the prioritization of such projects.  

This five-year maintenance plan is regularly updated as time progresses. 
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DETAILED ANALYSIS 

Attached are Appendices A to D, which set out the ten-year maintenance plan for the Holyrood 

Thermal Plant, as requested by the Board.  Appendix A is a summary and indicates the expected 

expenditures in each of the major equipment groupings containing SEM costs for the years 

2014 to 2023.  Appendices B to D, inclusive, show the expected SEM costs categorized 

according to Preventive, Corrective, Annual Overhauls and Operating Projects for each of the 

major equipment groupings containing SEM costs. 

It should be noted that the ten year plan spans the period during which the role of Holyrood 

will change as a result of the Labrador Interconnection.  This significantly impacts cost and 

activity levels for Holyrood for the stand by period 2018 through 2020/2021 and also post 

Generation 2021 onward. 

This plan was prepared using the 2013 preventive, corrective and annual overhaul data and the 

current 2014 to 2018 project lists from Hydro’s five-year plan for the Holyrood Thermal Plant as 

the base data.  Considerable judgment of plant personnel had to be used to prepare a ten-year 

plan. 

Hydro does not normally use any escalation in its five-year operating plan at the Plant or 

regional level.  The five-year plan is primarily used for internal purposes and generation of work 

plans rather than detailed financial planning.  However, in the attached ten-year plan, an 

escalation factor has been used, the source of which is the Fall 2012 Hydro forecast. A single 

escalation rate was used in this exercise and assumed a 50 percent weighting of labour 

escalation and 50 percent of Material escalation, and is as follows:- 

Year        2014  2015   2016  2017   2018   2019   2020   2021   2022   2023 

%              2.5      2.5       2.5      2.5      2.5       2.5      2.5      2.5      2.5      2.5 
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Appendix B lists the categories of SEM costs for generating units for the years 2014 to 2023 in 

each of the major equipment groupings. The categories listed are:  

Preventive Routine preventive maintenance activities carried out every year 

Corrective Typical but unknown breakdown/emergency repairs carried out 

during the year 

Boiler Boiler overhauls carried out annually with one unit per year 

overhauled on a reduced scope as a result of better fuel quality 

Operating Projects Non-capitalized projects, justified on the basis of safety, 

environment, reliability or cost benefit analyses 

Appendices C and D are for the remaining equipment groupings of Common Equipment, 

Building and Grounds, Water Treatment Plant, Waste Water Treatment Plant and 

Environmental Monitoring and use only Preventive, Corrective and Operating Projects. 

It must be noted that the appendices do not itemize preventive and corrective items.  The 

preventive maintenance program consists of approximately 1,200 preventive maintenance 

work orders performed on plant equipment annually.  Corrective items include a large number 

of low cost jobs, the majority of which are largely unknown until they happen; thus, it is not 

practical to provide a breakout of the costs.   

 

SUMMARY 

This Plan is based on the 2013 system equipment maintenance budget and adjusted using  the 

best available information including up to  date maintenance tactics and known restoration and 

inspection work to establish a ten-year forecast of the maintenance projects for the Holyrood 

Plant.  As with any forecast, it is subject to change depending on the operating demands of the 

plant, the results of inspections and assessments of changing equipment conditions. 
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Base Year

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

1,091 2,001 2,050 1,175 1,616 1,656 949 581 596 611

1,952 2,001 1,146 2,102 1,616 926 1,697 1,224 334 342

1,952 1,118 2,050 2,102 903 1,656 1,697 325 596 611

1,732 1,775 1,820 1,865 1,434 1,470 1,506 517 530 543

399 409 419 430 330 339 347 119 122 125

107 110 112 115 89 91 93 32 33 34

Waste Water Treatment Plant Total 22 23 23 24 18 19 19 7 7 7

Environmental Monitoring Total 166 170 174 179 137 141 144 50 51 52

755 301 356 1,131 885 724 699 88 145 92

Total Holyrood System Equipment Maintenance 8,176 7,907 8,151 9,122 7,028 7,021 7,153 2,943 2,413 2,417

Common Equipment Total 

Buildings and Grounds Total 

Water Treatment Plant Total

Total Operating Projects

TOTAL HOLYROOD 10 YEAR SYSTEM EQUIPMENT MAINTENANCE EXPENDITURES

Unit 1 Total 

Unit 2 Total 

Unit 3 Total 

($000)
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($000)

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

545 559 573 587 451 462 474 163 167 171

325 333 341 350 269 276 283 97 99 102

221 1,109 1,136 238 896 918 192 322 330 338

Subtotal 1,091 2,001 2,050 1,175 1,616 1,656 949 581 596 611

463

42 43 44 45 35 36 36 13 13 13

42 43 44 45 498 36 36 13 13 13

Total - Unit No. 1 1,133 2,044 2,094 1,220 2,113 1,692 985 594 609 624

545 559 573 587 451 462 474 163 167 171

325 333 341 350 269 276 283 97 99 102

1,082 1,109 232 1,165 896 188 941 965 67 69

Subtotal 1,952 2,001 1,146 2,102 1,616 926 1,697 1,224 334 342

452

42 43 44 45 35 36 37 13 13 13

42 43 44 497 35 36 37 13 13 13

Total - Unit No. 2 1,994 2,044 1,190 2,599 1,651 961 1,734 1,237 346 355

545 559 573 587 451 462 474 163 167 171

325 333 341 350 269 276 283 97 99 102

1,082 226 1,136 1,165 183 918 941 66 330 338

Subtotal 1,952 1,118 2,050 2,102 903 1,656 1,697 325 596 611

475

0 13 13 14 10 11 11 4 4 4

0 13 13 14 10 486 11 4 4 4

Total - Unit No. 3 1,952 1,131 2,063 2,116 914 2,142 1,708 329 600 615

10 YEAR SYSTEM EQUIPMENT MAINTENANCE EXPENDITURES FOR GENERATING UNITS

Corrective

Boiler O/H

Operating Projects

Projects - Lump Sum

Total Op Projects - Unit 1

Unit No. 2

Preventive

Corrective

Boiler O/H

Unit No. 1

Operating Projects

Preventive

Corrective

Boiler O/H

Boiler Chemical Clean

Boiler Chemical Clean

Projects - Lump Sum

Total Op Projects - Unit 3

Operating Projects

Boiler Chemical Clean

Projects - Lump Sum

Total Op Projects - Unit 2

Unit No. 3

Preventive
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($000)

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

1,571 1,610 1,651 1,692 1,301 1,333 1,366 469 481 493

161 165 169 173 133 137 140 48 49 51

Subtotal 1,732 1,775 1,820 1,865 1,434 1,470 1,506 517 530 543

57 58 60 61 47 48 50 17 17 18

16 16 17 17 13 14 14 5 5 5

73 75 77 79 60 62 63 22 22 23

Total - Common Equipment 1,805 1,850 1,896 1,944 1,494 1,532 1,570 539 553 566

346 355 364 373 286 294 301 103 106 109

53 54 56 57 44 45 46 16 16 17

Subtotal 399 409 419 430 330 339 347 119 122 125

300 325 350

300 0 0 325 0 0 350 0 0 0

Total - Buildings and Grounds 699 409 419 755 330 339 697 119 122 125

21 22 22 23 17 18 18 6 6 7

86 88 90 93 71 73 75 26 26 27

Subtotal 107 110 112 115 89 91 93 32 33 34

74 76 78 80 61 63 64 22 23 23

74 76 78 80 61 63 64 22 23 23

Total -  Water Treatment Plant 181 186 190 195 150 154 157 54 55 57

Total Op Projects - Waste Water Treatment Plant

Resin Replacement

Buildings and Grounds

Preventive

Corrective

Operating Projects

Exhaust Stack Repairs

Total Projects - Buildings and Grounds

Water Treatment Plant 

Preventive

Corrective

Operating Projects

Pipe Surveillance

Plant Color Coding

Total Projects - Common

10 YEAR SYSTEM EQUIPMENT MAINTENANCE EXPENDITURES FOR ANCILLARY UNITS

Common Equipment

Preventive

Corrective

Operating Projects
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($000)

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Environmental Monitoring

Preventive 88 90 92 95 73 75 77 26 27 28

Corrective 78 80 82 84 65 66 68 23 24 24

Subtotal 166 170 174 179 137 141 144 50 51 52

Operating Projects

Emmissions Monitoring 50 51 53 54 41 42 43 15 15 16

Stack Emmissions Testing 116 128

Tube Bundle Replacement 35 38 41

Total Projects - Environment 201 51 53 92 169 42 84 15 15 16

Total - Environmental Monitoring 367 221 227 271 307 183 229 65 66 68

Waste Water Treatment Plant

Preventive 1 1 1 1 1 1 1 0 0 0

Corrective 21 22 22 23 17 18 18 6 6 7

Subtotal 22 23 23 24 18 19 19 7 7 7

Operating Projects

Waste Water Treatment Plant

     Periodic Basin Cleaning 23 24 26 27 28

     Continuous Basin Clean-Out 24 25 26 27

Total Projects - Waste Water Treatment Plant 23 0 48 0 51 0 53 0 55 0

Total - Waste Water Treatment 45 23 71 24 69 19 72 7 62 7

10 YEAR SYSTEM EQUIPMENT MAINTENANCE EXPENDITURES FOR ANCILLARY UNITS
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 2012  2011  

 ($000) 

 

 

Capital Assets
1
 1,510,595  2,191,991  

   

Less:   

 Accumulated Depreciation
1
 (88,865) (707,241) 

 Contributions in Aid of Construction
1
 (14,052) (98,054) 

 Asset Retirement Obligations2  (22,878) (19,126) 

 Asset Retirement Obligation Accumulated Amortization
2
 3,193 1,149 

 Holyrood Fuel Oil Heat Tracing
3
 (783) - 

 Holyrood Fuel Oil Heat Tracing Accumulated Amortization
3
 8 - 

Net Capital Assets
1
 1,387,218 1,368,719 

   

Net Capital Assets, Previous Year 1,368,719 1,357,664 

   

Unadjusted Average Capital Assets 1,377,969 1,363,192 

   

Less:   

 Average Net Assets Not In Service (1,040) (423) 

Average Capital Assets 1,376,929 1,362,769 

   

Cash Working Capital Allowance 7,805  4,626 

Fuel Inventory 50,308  33,680 

Supplies Inventory 25,339  24,096 

Average Deferred Charges 65,670  68,047 

   

   

Average Rate Base 1,526,051  1,493,218 

     

   

 

 

 

 

                                                           
1
 2012 capital asset value reflects adjustments approved by the Board in Order No. P.U. 13 (2012). 

2
 The asset retirement obligation is comprised of $20,772 (2011 - $16,953) related to the Holyrood Generating 

Station and $2,106  (2011 – $2,163) related to the disposal of Polychlorinated Biphenyls (PCB). 
3
 In accordance with Order No. P.U. 5 (2012), the capital additions of $783 in 2012 (2011 – nil) for Holyrood 

fuel oil heat tracing was approved but Hydro is not permitted to recover the costs of the project unless 

otherwise ordered by the Board. 
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SUMMARY 

The replacement of the stator winding on hydroelectric generator Unit 3 is the final unit for 

the stator winding replacement project, and was completed on Units 2, 4 and 1 in 2010, 

2012 and 2013 respectively. 

 

Unit 3’s stator winding has similar indicators of deterioration as found on Units 2, 4 and 1 

previously, with dripping asphalt from the insulation and stator core components. In 

addition to the physical visual indicators of the stator condition, the electrical testing has 

verified that the insulation in the stator winding is weakening. As the insulation is 

weakening the deterioration is increasing and the probability of failure of the stator winding 

during unit operation is becoming more probable. A replacement in 2014 is recommended. 

 

The replacement of the stator winding includes the removal, installation and commissioning 

of 360 coils that form the stator winding. This replacement project will also include the 

refurbishment of rotor components and upgrades to generator protection.     

 

  



Rewind Stator Unit 3 

 

Newfoundland and Labrador Hydro  ii 

 

TABLE OF CONTENTS 

 

SUMMARY .................................................................................................................................. i 

1 INTRODUCTION ................................................................................................................... 1 

2 PROJECT DESCRIPTION ........................................................................................................ 5 

3 JUSTIFICATION .................................................................................................................... 8 

3.1 Existing System ........................................................................................................ 11 

3.2 Operating Experience .............................................................................................. 12 

3.2.1 Environmental Performance ........................................................................ 12 

3.2.2 Industry Experience ..................................................................................... 12 

3.2.3 Vendor Recommendations .......................................................................... 13 

3.2.4 Historical Information .................................................................................. 13 

3.3 Development of Alternatives ................................................................................... 13 

4 CONCLUSION ..................................................................................................................... 14 

4.1 Budget Estimate ....................................................................................................... 14 

4.2 Project Schedule ...................................................................................................... 15 

APPENDIX A  ............................................................................................................................ A1



Rewind Stator Unit 3 

 

Newfoundland and Labrador Hydro  1 

 

1 INTRODUCTION 

Hydro’s largest hydroelectric generating station on the Island Interconnected System is 

located at Bay d’Espoir, on Newfoundland’s south coast. The Bay d’Espoir Hydroelectric 

Generating Station consists of seven hydro generating units producing a total capacity of 

604 MW which is approximately 39 percent of the Island Interconnected System’s installed 

capacity.  

The Bay d’Espoir facility was built in three stages. Stage 1 includes generating units 1 

through 4, which are similar in design and functionality. The focus of this report is the 

replacement of the stator winding on Unit 3. The nameplate ratings1 for Units 1, 2, 3 and 4 

are as follows: 

Table 1: Unit Ratings 
Rated Output Power 85 MVA, 76.5 MW 

Rated Voltage 13.8 kV 

Rated Frequency 60 Hz 

Rated Speed 300 rpm 

Rated Power Factor 0.90 

Rated Field Voltage 125 V 

Rated Field Amperage 1500 A 

Temperature Rise of Armature 60 °C 

Temperature Rise of Field 60 °C 

Cooling Air Temperature 30 °C 

Insulation Class of Armature Class B (Mica tape and Asphalt) 

Insulation Class of Fielding Winding Class B (Shellac and Asphalt) 

Shaft Position Vertical  

Number of Slots 360 

Commissioning Year – Units 1, 2 and 3 

                                   – Unit 4 

1967 

1968 

Unit 3 is approximately three meters high with an approximate diameter of six meters.  A 

generator, such as Unit 3, consists of two main parts: a rotor and a stator. The rotor, being 

mechanically connected to the turbine, will rotate with the force of moving water on the 

turbine’s runner blades. The stator is the stationary part of the generator, composed of a 

                                                      
1
 Partially based on information contained in report by AMEC Americas Limited “Bay d’ Espoir Generating 

Station Powerhouse No. 1 Unit Generators #1, #3 and #4 Condition Assessment Report”, (Attached as 

Appendix A) pg. 1. 
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series of copper coils that as a complete unit form the stator winding. Physically, the rotor is 

a series of large magnets that when rotated inside the stator’s ring of copper coils will 

produce electricity. The stator winding on Unit 3 has an asphalt mica tape design to insulate 

the copper coils. An insulation system is required to prevent the copper coils from coming in 

contact with each other and the amount of electrical protection from the insulation is 

known as the dielectric strength. Because of age, the asphalt mica tape insulation on the 

Unit 3’s stator coils have become dry and brittle, reducing the mechanical and dielectric 

strength of the insulation, making it more susceptible to failure. The repair or replacement 

of any one stator coil is quite complex and involves the removal of approximately 25 

additional coils due to the inter-twining coil design of the stator winding and its coils. Due to 

aging and the brittle nature of the coils, any attempted stator coil repairs are expected to 

lead to additional failures in other adjoining stator coils because of the disturbance caused 

by their removal.  

The inter-twining design of each coil is shown in Figure 1.  

 
Figure 1: Stator Coils (4 individual coils are shown) 

Based on previous stator winding replacements on Units 2, 4 and 1 the operating lifecycle of 

the stator winding on Unit 3 is known. The physical condition of the stator winding for Unit 

3 is showing similar indicators of deterioration as Units 2, 4 and 1 did at the same period of 

their lifecycle. This deterioration includes cracking in the winding insulation and asphalt 
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seeping from the winding, all being indicators of the insulation breakdown. The Unit 3 

stator winding was assessed, with the 2012 results from AMEC Americas Limited (AMEC)  

attached as Appendix A. This report concluded that the stator winding of Unit 3 has reached 

the end of its useful serviceable life and a planned replacement should be executed. Hydro 

is proposing this project to replace Unit 3 stator winding before a failure or unplanned 

outage of Unit 3 occurs.  

Figure 2 below shows the Unit 2 stator winding completed in 2010. The work to be 

completed on Unit 3 would be very similar in nature.  

 
Figure 2: Stator at Bay d’Espoir with Rotor Removed 

The replacement of stator windings in Bay d’Espoir has been on-going for several years. In 

2010, Hydro received approval from the Board, under Order No. P.U. 1 (2010) to replace 

Unit 2’s stator winding; Unit 2 was completed in 2010.  In 2011, to provide further 

justification for the replacement of stator winding on the remaining three units, AMEC, an 

engineering consultant, was engaged to complete a condition assessment of the Bay 

d’Espoir Generator Units 1, 3 and 4. This assessment indicated the need for an immediate 

replacement of Unit 4 stator winding, and as approved under Board Order No. P.U.2 (2012) 

this work was completed in 2012. The 2012 Board Order also directed that Hydro reapply 

for the remaining two units. In 2012, AMEC Americas Limited also completed an updated 

report for Units 1 and 3.  Using this information as justification, the stator winding 
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replacement on Unit 1 was approved in 2013. The current proposal is the final proposal for 

stator work on stage 1, with Unit 3 scheduled to be completed in 2014.   
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2 PROJECT DESCRIPTION 

This proposal is for the final stator winding due for replacement under the stator 

replacement work that had Units 2, 4 and 1 completed in 2010, 2012 and 2013 respectively. 

This proposal is a one-year project for the rewind of Unit 3 stator winding.  

The stator winding on Unit 3 in the Bay d’Espoir Generating Station is the last original stator 

winding left on stage 1 units. Unit 3 was installed in 1967 and is approximately 46 years old.  

The coils on Unit 3 are a Class B type, manufactured with asphalt mica material and are 

considered an older design than Class F type of coils. The lifecycle for an asphalt mica type 

coil is generally accepted by the utility industry to be 40 years.  AMEC stated in its 2011 

report “According to industry experiences, the asphalt mica winding insulation on these 

three units has a life expectancy of 40 to 45 years.” 2 As such, the stator winding on Unit 3 is 

considered to be at the end of its useful service life. This information, combined with the 

poor to marginal test results; as shown in Appendix A, is the basis of the justification of the 

replacement of the stator winding on Unit 3.   

It is important to understand the components of a stator winding, its installation and the 

technical terms used. A stator winding is comprised of coils that have a series of tensioning 

components known as the packing system between each coil. This packing system mounts 

and secures each stator coil against the stator core. An illustration of the packing system for 

one section of stator coil is shown in Figure 3.  

 

 

                                                      
2
 Bay d’Espoir Generating Station Powerhouse No.1 Unit Generators #1 and #3 Condition Assessment Report, 

AMEC Americas Limited, September 1, 2011, pg 3. 
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Figure 3: Illustration of Packing System on One Section of Stator Winding (Two Coils) 

Unit 3, as with the other six generating units at Bay d’Espoir, is critical to the Island 

Interconnected System. Units 1 and 3 also provide station service power within the Bay 

d’Espoir Generating Station. The loss of either unit would reduce the overall reliability of 

the powerhouse and the Island Interconnected System.  

The hydroelectric generating units at Bay d’Espoir have a major impact on the reliability of 

the Island Interconnected System. As such the availability and reliability of each generating 

unit has to be maintained. Hydro and its consultant, AMEC, have determined that Unit 3 

should be replaced once Units 1, 2 and 4 are completed. AMEC states “The rewind of Unit 

#3 should therefore be planned to be completed after Unit #1 has been rewound. We 

suggest that this occur no later than spring or summer of 2014.”3
 

Another area of concern involves the work previously completed on the removal of the 

stator winding from Unit 2, where the stator coils were found to be migrating from their 

stator core slots, or moving out of alignment. The stator core is a mechanical circular 

structure compiled from a series of steel laminations that physically supports the stator 

coils inside individual slots. During the removal of Unit 2, it was discovered that the 

laminations had shifted and were slowly moving out of alignment. The area of concern with 

                                                      
3
 Bay d’Espoir Generating Station Powerhouse No.1 Unit Generators 1 and 3 Condition Assessment Follow-up 

Report, AMEC Americas Limited, May 24, 2012 Rev 1, pg 3.  
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stator core migration is the tension normally on the coil in the core slot is now being 

migrated on a coil against the stator core and not a slot. The core begins to cut into the coil, 

eventually getting through the insulation to the conductor creating a coil failure and an 

electrical fault. The situation is analogous to cables chafing against each other and wearing 

through their insulation. Figure 4 shows the misalignment of the laminations discovered on 

Unit 2 in 2010. Unit 3 is similar in age and construction and concern is raised as it may 

exhibit similar issues. 

 
Figure 4: Migration of Stator Core Laminations–Looking  

             Downward with Stator Winding Removed 

The replacement of the stator winding involves the removal of the existing 360 stator coils 

along with the supply, installation and commissioning of new stator coils. The scope of work 

is to be completed by a contract manufacturer, including abatement if required, as was 

previously done on Units 2, 4 and 1. The work would also include an upgrade to the 

generator protection and the refurbishment of rotor pole components. This work is 

required to ensure the new stator will operate to its full capability.  

  



Rewind Stator Unit 3 

 

Newfoundland and Labrador Hydro  8 

 

3 JUSTIFICATION 

The replacement of Unit 3 is the final winding replacement of the stage 1 units, all of which 

were beyond their useful service life of 40 years and have deteriorated to a level of possible 

failure during operation. During regular preventative work on Unit 3, as with the previous 

units of stage 1, Unit 3 has shown signs of deterioration that include brittle insulation as 

shown in Figure 5 below, along with seeping asphalt from many locations of the winding, 

both being indicators of increased wear, insulation breakdown and the end of serviceable 

life for the winding. Unit 3 electrical testing for partial discharge (PD) produced poor results 

showing the winding is within the 90th percentile, indicating future problems. See Appendix 

A, section 4.3, page 13.  This level of partial discharge indicates Unit 3 has poor insulation 

levels and has a high risk of failure.   

 
Figure 5: Existing Stator Winding 

 

In 2010, Unit 2’s stator winding was removed and replaced. During this work, stator core 

migration was found. Although this issue was not found on Unit 4 in 2012, this area of 
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concern remains for Unit 1 in 2013 and Unit 3 in 2014, as the potential for insulation failure 

is high. One additional area of concern is the possibility of broken rotor bus bars as was 

discovered on Unit 2. This type of deterioration will eventually lead to insulation damage on 

the stator winding. Both of these conditions are major issues and cannot be detected 

without a rebuild. Since 2010, and the Unit 2 work, Hydro’s concern has been heightened as 

to the level of deterioration on the remaining units constructed during stage 1, including 

Unit 3.  This project, as with the previous projects, is justified on the minimization of 

impacts to system performance and the additional cost incurred if a generating unit did 

suffer damage as a result of a stator winding failure.  

The reliability of Unit 3 is critical to the Island Interconnected System and maintaining Unit 3 

to be reliable follows a similar justification as was previously presented for the replacement 

of stator winding on Units 2, 4 and 1. Hydro must maintain the reliability of each generating 

unit to minimize failures occurring. Should a stator winding fail during operation it would 

cause significant damage to the stator and its rotor.  

As presented in the 2012 budget proposal for the Unit 4 stator winding replacement, AMEC 

recommended further testing in 2012 on Units 1 and 3 to determine if the deterioration had 

worsened since the units last testing in 2007.  AMEC states “Follow up testing should be 

performed annually …”4 AMEC’s 2012 report states “… that due to their deteriorated 

condition, they should be rewound as soon as possible. Yearly testing will not provide 

information that would support a decision to delay this work, but rather might give 

information that would give reason to accelerate the work.”5 

In 2012, the condition of Unit 3 was considered better than Unit 1, but both units are 46 

years old with deterioration that is physically present and testing shows deteriorating 

insulation levels. Failure of either unit was probable, with AMEC recommending the 

                                                      
4
 Bay d’Espoir Generating Station Powerhouse No.1 Unit Generators 1 and 3 Condition Assessment Report, 

AMEC Americas Limited, September 1, 2011, pg 13.  

 
5
 Bay d’Espoir Generating Station Powerhouse No.1 Unit Generators 1 and 3 Condition Assessment Follow-up 

Report, AMEC Americas Limited, May 24 Rev. 1, 2012, pg 1.  
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replacement of stator winding of Unit 1 before Unit 3 but on both units before the end of 

2014.  To reference both AMEC reports, see Appendix A.  

To ensure improved functionality of all generator components, the generator protection 

equipment will be upgraded from electro-mechanical relaying to electronic relaying. In the 

event of an electrical fault, the level of damage mitigation on a faulted generating unit is 

directly proportional to the speed of operation for a protection relay. With modern 

electronic relaying having response times approximately 10 times faster than the existing 

electro-mechanical relays, and considering the asset cost of new stator winding, it is 

prudent to upgrade the generator protection with the replacement of the Unit 3 stator 

winding. 

The issue of stator core migration is a particularly difficult issue to estimate a budget and 

develop scope around, as the winding has to be removed before the level of deterioration 

to the stator winding can be determined. One engineering practice would be to use 

previous condition data from similar stator windings that have been removed and use this 

information for the BDE winding going forward. The migration of the stator core is a 

particularly troublesome issue, as the risk of failure increases in many more areas, including 

a higher risk of electrical fault as one or more of the steel laminations could possibly create 

an electrical short with one or more of the stator coils, rendering the generator unusable.  

The combined physical effects of possible core migration and the visual deterioration of the 

stator winding present a risk of imminent failure to Unit 3. If a stator winding failure did 

occur, it is very likely that damage would result to both the stator and the rotor, as both 

components are in close proximity. The existing electro-mechanical protection equipment 

cannot prevent this potential damage and must be upgraded. AMEC states “The existing 

generator protection relays are electromechanical relays which have been in service for 

more than 40 years. It is recommended that the protection be upgraded to modern 

microprocessor based relays at the same time as the generator refurbishment.”6 

                                                      
6
 Bay d’Espoir Generating Station Powerhouse No.1 Unit Generators 1 and 3 Condition Assessment Report, 

AMEC Americas Limited, September 1, 2011, pg 15. 
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During the completion of a stator winding replacement, the identification and abatement of 

asbestos from the stator packing system would be completed, thus removing an 

environmental and health concerns from this workplace. 

 

3.1 Existing System 

Unit 3 is a 46 year old hydroelectric generator that has signs of reduced insulation levels 

through electrical PD testing.  Also there are physical indicators that its insulation is cracking 

and brittle when dry. Once heated, the insulation begins to drip asphalt, reducing the 

insulation’s dielectric strength and physically covering the surrounding area in asphalt. Both 

of these electrical and physical indicators on Unit 3 were also present on the previous three 

units and indicate that the stator winding insulation level has degraded and is losing its 

dielectric strength to a point that failure is probable.   

Unit 3 is designed for continuous operation with varying loads to meet system 

requirements.  With the exception of maintenance outages, Unit 3 has been operating 

continuously, within its design capabilities, since it was commissioned in 1967. 

Since its installation in 1967, Unit 3 has had minimal preventive maintenance costs related 

to its stator winding.  Typically, the preventive maintenance cost on the complete generator 

has averaged $1,000 annually and generally includes a visual inspection and standard 

electrical testing. 

For corrective maintenance, the stator related corrective maintenance repairs on Unit 3 

include: replacement of two damaged coils, the cleaning of the stator and rotor from 

dripping asphalt and a stator wedge inspection. As listed in Table 2, Unit 3 has had several 

repairs and upgrades since its installation in 1967. 
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Table 2: Major Work and/or Upgrades 

Year Major Work and/or Upgrade 

2009 Unit 3 – Generator cooler replaced and stator coil wedging inspection. 

2008 Unit 3 – Isolated phase bus damaged and repaired. 

2000 Unit 3 – Dry ice cleaning of stator and rotor. 

1998 Unit 3 – Asphalt leaking from coils 

1997 
Unit 3 – DC exciter replacement 

Unit 3 – Two stator coils damaged and repaired 

1991 Unit 3 – Stator  re-wedging 

 

3.2 Operating Experience 

The stator winding on Unit 3 in the Bay d’Espoir Hydroelectric Generating Station is 46 years 

old and is operating beyond its expected useful service life. The stage 1 units in the Bay 

d’Espoir Generating Station are operated continuously, within the economic dispatch levels 

of the unit capabilities. As well, Hydro has a preventative maintenance program to maintain 

the reliability of these hydro generators. Inspections and electrical testing have confirmed 

that Unit 3 now requires a complete stator winding as there is a high probability of failure 

during operation.    

 

3.2.1 Environmental Performance 

As part of the stator winding removal procedure, asbestos abatement methods will be 

followed. There are no other specific environmental issues related to this project. 

 

3.2.2 Industry Experience 

The asphalt insulated, Class B multi-turn coil stator winding, which was manufactured by 

General Electric (GE) between the years 1930 and 1969, was a common design installed on 

most hydroelectric generators built during this period. Today the Class B winding is 

considered an older design as it has been replaced by the Class F winding. 

Multi-turn coil windings with asphalt mica insulation have varying service lives, which are   

dependent on operating conditions and regular maintenance.  Generally, the Class B 

winding, operating under normal conditions has an expected useful service life of 40 years.  
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GE has indicated that the majority of generators with the Class B design throughout the 

world have already undergone a stator rewind. 

 

3.2.3 Vendor Recommendations 

GE is the manufacturer of the Unit 3 stator winding and has participated in various 

inspections throughout its lifecycle. The latest inspection for Unit 3 was completed in 2007. 

Based on past inspections and the results of testing performed by Hydro, GE maintained in 

2007 that the end of serviceable life for this unit was near and its replacement should be 

considered in the short term.  The most prudent action is replacement of the stator 

winding. 

 

GE halted production of these particular types of stator coils in 1969, shortly after Unit 3 

was installed.  GE, as well as the other large generator manufacturers, can provide 

replacement stator coils that are designed specifically for the Bay d’Espoir units and provide 

delivery times suitable to meet the schedule for this project.  

 

3.2.4 Historical Information 

The completion of stator winding replacements on Units 2 and 4 in 2010 and 2012 

respectively has produced the following historical data: 

 

Table 3: Historical Data 

 

Description  

Budget 

($000) 

Actual 

($000) 

Unit 2 Replacement (2010) 4,687.1 4,487.7 

Unit 4 Replacement (2012) 4,953.8 4,087.2 

  

3.3 Development of Alternatives 

The only viable alternative for Unit 3 stator winding is its replacement. Maintaining the 

status quo would expose the generating unit to high likelihood of damage and failure due to 

the deterioration of the stator winding.  
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4 CONCLUSION 

Unit 3 at the Bay d’Espoir Hydroelectric Generating Station has been in service since its 

commissioning in 1967 and is original equipment.  The stator winding on Unit 3 has now 

exceeded the end of its useful service life of 40 years.  The stator winding is showing 

indications of increased physical deterioration both physically and through electrical testing. 

The results show that if Unit 3 is left in service it has a high probability of failure during 

operation. Hydro and its consultant AMEC agree that the Unit 3 stator winding must be 

replaced in 2014.  

 

4.1 Budget Estimate 

The budget estimate for the replacement of the stator winding on Unit 3 is $4.34 million in 

2014.  The budget estimate is shown in Table 4.  

 

Table 4:  Project Budget Estimate 
Project Cost:    ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    662.9  0.0  0.0 662.9  

   Labour 503.0  0.0  0.0 503.0  

   Consultant 7.0  0.0  0.0 7.0  

   Contract Work     2,148.7  0.0  0.0 2,148.7  

   Other Direct Costs    80.4  0.0  0.0 80.4  

   Interest and Escalation 261.5  0.0  0.0 261.5  

   Contingency 680.4  0.0  0.0 680.4  

TOTAL 4,343.9  0.0  0.0  4,343.9  
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4.2 Project Schedule 

The anticipated schedule for this project is shown in Table 5 below.  

 

Table 5: Project Schedule for Unit 3 in 2014 

Activity Start Date End Date 

Planning Outage request and project 

planning for Unit 3 

January 2014 March 2014 

Procurement Tendering, equipment ordering and 

delivery for 2014 

FAT testing  

April 2014 May 2014 

Construction Unit outage, removal of Unit 3, 

install stator winding, rotor 

upgrades, generator protection on 

Unit 3 

May 2014 September 2014 

Commissioning Commissioning Unit 3 October 2014 October 2014 

Closeout Project closeout Unit 3 November 2014 December 2014 
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SUMMARY 

In 2012, Hydro engaged the engineering firm Hatch to perform a condition assessment of 

Surge Tank 3 at the Bay d’Espoir Hydroelectric Generating Station. A report (see Appendix 

A) was prepared with recommendations to extend the service life of the surge tank coating 

system along with budget cost estimates to implement the recommendations. The cost 

estimate for coating the exterior of the surge tank and structural supports includes 

provision for containment and capture of all material removed during surface preparation. 

 

This project provides for a complete refurbishment of all exterior surfaces of the surge tank 

including surface preparation and coating of the surge tank exterior and structural supports. 

Additionally, it includes refurbishment of the compression ring, turnbuckles, rod braces and 

foundation anchor bolts. Also, included is an engineering assessment of the roof anchor 

point system and replacement with certified anchor points as required, installation of a gate 

at the ladder access point to the lower balcony, replacement of roof ladder and painters 

post, refurbishment of damaged insulation on the hot water heating system piping, 

replacement of obstruction lighting on top of the tank and conduit from the electrical 

building to the obstruction lighting and installation of wear plates between the cross braces 

at each intersection to reduce wear. 

 

Hydro is proposing this project to ensure the continued uninterrupted operation of this 

structure, which is 43 years old, and avoid a potentially significant increase in rehabilitation 

cost from accelerating degradation rates. 
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1 INTRODUCTION 

The Bay d’Espoir Development includes three hydroelectric generating stations, six 

reservoirs, and associated dykes, dams, canals and hydraulic structures.  The headwaters of 

the Bay d’Espoir Development begin at the Victoria Lake reservoir at an approximate 

elevation of 320 meters.  The water travels through the Granite Canal Hydroelectric 

Generating Station (Granite Canal), Upper Salmon Hydroelectric Generating Station (Upper 

Salmon) and finally through the Bay d’Espoir Hydroelectric Generating Station (Bay d’Espoir) 

where it discharges at sea level.   

 

The generating stations comprising the Bay d’Espoir Development were built over a number 

of years with the Bay d’Espoir station being the oldest dating back to 1967 and Granite 

Canal Development being the newest, coming online in 2003.  Some of the oldest hydraulic 

structures within the Bay d’Espoir Development were constructed in 1967.  There are four 

remote hydraulic structures associated with Bay d’Espoir. They are Ebbegunbaeg Control 

Structure, Salmon River Spillway Structure, Victoria Control Structure and Burnt Dam 

Spillway Structure. During construction of the Bay d’Espoir Development Stage I, Surge 

Tanks 1 and 2 were built. Surge tank 3 followed these in 1970 as part of the Bay d’Espoir 

Development Stage II and comprises part of the third penstock which provides water to 

generating Units 5 and 6 at the Bay d’Espoir Powerhouse. See Figure 1. 
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Figure 1: Bay d’Espoir Surge Tanks 

 

This project is being proposed as a result of the findings of a condition assessment 

conducted by an engineering consultant in 2012. Based on the findings and 

recommendations in the report, Surge Tank 3 is in need of refurbishment to protect the 

steel components from corrosion and to ensure its continued operation. This surge tank is 

in the worst condition of the three tanks because it has not been coated since 1985. The 

other two tanks were recoated in the early 1990s. 

 

Items pertaining to legislative requirements or environmental performance have no impact 

on the project.  

 

Alternatives were not considered because the tank is in need of a recoat with a compatible 

system to extend the life of the coating system. The new coating system proposed will last 

in excess of 15 years. 
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2 PROJECT DESCRIPTION 

This project involves refurbishment of Surge Tank 3 at the Bay d’Espoir Hydroelectric 

Generating Station. In particular, the coating on the surge tank is in a deteriorated 

condition. There has been a complete coating failure on the roof of the tank which has left 

the roof exposed to the elements, leading to corrosion. Additionally, there is coating 

breakdown on the tank shell, ladder, access platforms and the entire structural support 

system. Following this refurbishment, Surge Tank 3 should not require additional coating for 

at least 15 years. 

 

The scope of this project involves refurbishment and upgrade of the following components 

of the surge tank:  

• Refurbish all exterior surfaces including surface preparation and coating of the surge 

tank exterior and structural supports including containment of material removed 

during surface preparation; 

• Refurbish the compression ring and part of the top balcony; 

• Refurbish the turnbuckles, rod bracing and leg foundation anchor bolts; 

• Assess the roof anchor point system and replace with certified anchor points as 

required; 

• Installing a gate at the ladder access point to the lower balcony; 

• Replace the roof ladder including the painters post with a fixed ladder; 

• Refurbish the damaged insulation on the hot water heating system piping and re-

flashing at the top of the insulation at the inlet to the surge tank; 

• Replace the obstruction lighting on top of the tank; and 

• Install wear plates at the intersection of the cross braces. 

 

The budget estimate for this project is $2.265 million. Engineering is scheduled to start in 

February 2014 with construction being undertaken from July to September 2014. This work 

is required to ensure the continued safe and reliable operation of Surge Tank 3 and 

generating Units 5 and 6 at the Bay d’Espoir Hydroelectric Generating Station. 
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3 JUSTIFICATION 

Surge Tank 3 is in the worst condition of the three surge tanks. The existing coating system 

was applied in 1985 whereas the other two tanks were recoated in the early 1990’s. This 

project is justified on the requirement to replace failing or deteriorated infrastructure in 

order for Hydro to provide safe and reliable operation of Surge Tank 3 and generating Units 

5 and 6 at the Bay d’Espoir Hydroelectric Generating Station. A condition assessment study 

performed by a professional engineering firm, Hatch, in 2012 identified significant 

deterioration of the surge tank and made a number of recommendations for repair and 

refurbishment. 

 

It has been more than 25 years since any coating has been applied to this structure. Coating 

systems do not typically last this long and coating failure on the surge tank has been 

observed and documented in the attached Hatch report. Failure of a coatings system leaves 

the steel that it is designed to protect vulnerable and exposed to the elements. This 

environmental attack can lead to corrosion of the steel which could cause leaks in the tank 

or in a worst case scenario, if the corrosion is severe enough, it can lead to structural failure. 

This could create an unsafe situation for Hydro’s employees and the general public. It also 

has the potential to cause simultaneous outages to generating Units 5 and 6 with a 

combined capability of 150 MW, which could have an impact on Hydro’s ability to meet the 

electrical demand on the Island.  

 

The coating system that was applied in 1985 is well beyond its useful life of 15 years and as 

a result damage to the surge tank has been observed. In order to maintain the life of this 

valuable asset a new coating system needs to be applied and it needs to be done now.  

 

3.1 Existing System 

The main powerhouse at Bay d’Espoir contains six generating units. There are three 

pressure conduits that transport water to these six units. Each pressure conduit has a surge 
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tank installed to protect the system against a load rejection. Surge Tank 3 is located on the 

third pressure conduit which supplies water to generating Units 5 and 6 in the powerhouse. 

 

Each of the surge tanks are in excess of 110m above the ground. They are supported by 

strongly braced legs designed to resist hurricane force winds and earthquakes. The 

diameter of each tank is 7.6m and each tank contains approximately 1,300 tons of steel. The 

surge tanks and risers are insulated to a point above the static water level and are 

electrically heated in winter to prevent icing. 

 

Surge Tank 3 was completed in 1970 as part of the Bay d’Espoir Development – Stage II. The 

surge tank was recoated in 1985, more than 25 years ago. The other two surge tanks were 

recoated in 1990. Structural modifications were undertaken on all three surge tanks in 2006 

as a result of an overloading deficiency identified as part of an engineering structural 

review. Horizontal steel beam struts at mid-height of the tank were reinforced by welding 

plates on each side of the beam flange to create a closed “box” section. 

 

3.2 Operating Experience 

The surge tanks have operated without incident during their time in service. As outlined 

above, there is over 1,300 tons of steel in each of these surge tanks. This steel needs 

continuous protection and is starting to corrode as indicated in the Hatch report. There has 

been a complete coating failure of the roof of the surge tank, leaving the steel exposed to 

the elements. The extent of coating failure over the remainder of the surge tank is not as 

severe but will certainly become more severe if recoating is not done promptly. This tank is 

43 years old and to continue with reliable, uninterrupted operation it needs to be 

refurbished. Failure to undertake this work could lead to deterioration of the steel 

components which could eventually lead to a failure. 

 

3.2.1 Reliability Performance 

There are currently no reliability issues but if the work is not done there is the potential for 
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outages on Units 5 and 6 which could impact Hydro’s ability to meet the electrical demand 

on the Island Interconnected System. By undertaking the work now, system reliability can 

be maintained. 

 

3.2.1.1 Outage Statistics 

There is no outage statistics associated with this structure. 

 

3.2.2 Legislative or Regulatory Requirements 

Legislative or regulatory requirements do not impact this project. 

 

3.2.3 Safety Performance 

If metal corrosion were to lead to a leak in this tank or even to a structural failure there is 

the potential to create safety issues for Hydro personnel working in the area.  

 

3.2.4 Environmental Performance 

Environmental performance does not impact this project. 

 

3.2.5 Industry Experience 

Coatings used in industry today to protect steel structures from corrosion typically have 

different service lives depending on the type of surface preparation done and the type and 

thickness of coatings applied. There will be on-going maintenance with any coating systems 

and recoats will be required but with the surface preparation method and coating system 

being proposed this system should last for more than 15 years without maintenance.  

 

3.2.6 Vendor Recommendations 

There are no vendor recommendations associated with this project. 
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3.2.7 Maintenance or Support Arrangements 

Routine corrective maintenance has been performed over the years by Hydro personnel 

and external contractors. This has involved touch-up painting as required and minor 

structural modifications. 

 

3.2.8 Maintenance History 

The total overall corrective maintenance cost for Surge Tank 3 has been approximately 

$175,000. None of this cost has been associated with work on the surge tank coating. 

 

The five-year maintenance history for Surge Tank 3 is shown in Table 1 below; 

 

Table 1: Five-Year Maintenance History 

Year 

Preventive 

Maintenance 

($000) 

Corrective 

Maintenance 

($000) 

Total 

Maintenance 

($000) 

2012 0.0 50.7 50.7 

2011 0.0 0.2 0.2 

2010 0.0 1.8 1.8 

2009 0.0 2.5 2.5 

2008 0.0 0.0 0.0 

 

3.2.9 Historical Information 

There has been no similar work of this nature done on the surge tanks in the past five years. 

 

3.2.10 Anticipated Useful Life 

The new coating system is anticipated to last for more than 15 years. 

 

3.3 Forecast Customer Growth 

Forecast customer growth does not impact this project. 
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3.4 Development of Alternatives 

There are no viable alternatives for refurbishment of Surge Tank #3. 

 

3.5 Evaluation of Alternatives  

As there are no viable alternatives an evaluation is not required. 

 

3.5.1 Energy Efficiency Benefits 

There are no energy efficiency benefits that can be attributed to this project. 

 

3.5.2 Economic Analysis 

As there are no viable alternatives an economic analysis is not applicable. 
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4 CONCLUSION 

The surge tanks at the Bay d’Espoir Hydroelectric Generating Station are critical to Hydro’s 

ability to meet the province’s energy demands. If this surge tank had to be taken out of 

service as a result of significant leakage or structural issues, Hydro would lose the ability to 

generate power from Units 5 and 6 at the Bay d’Espoir Hydroelectric Generating Station, 

resulting in a loss of 150 MW from Hydro’s generating capacity. 

 

4.1 Budget Estimate 

The budget estimate for this project is provided in Table 2. This cost summary table includes 

estimates prepared by Hatch and included in the attached report as well as internal 

engineering costs associated with managing the work plus a contingency of 20%. 

 

Table 2:  Project Budget Estimate 
Project Cost:($ x1,000)     2014 2015 Beyond Total 

   Material Supply    0.0  0.0  0.0 0.0  

   Labour 87.0  0.0  0.0 87.0  

   Consultant 66.0  0.0  0.0 66.0  

   Contract Work     1,610.0  0.0  0.0 1,610.0  

   Other Direct Costs    30.5  0.0  0.0 30.5  

   Interest and Escalation 112.8  0.0  0.0 112.8  

   Contingency 358.7  0.0  0.0 358.7  

TOTAL 2,265.0  0.0  0.0  2,265.0  

 

4.2 Project Schedule 

The anticipated schedule for this project is provided in Table 3. 

 

Table 3: Project Schedule 

Activity Start Date End Date 

Planning Open project. Develop detailed schedule February 2014 March 2014 

Design Coatings system March 2014 April 2014 

Procurement Prepare tender, advertise, review and 

award 

March 2014 May 2014 

Construction Surge tank refurbishment July 2014 September 2014 

Closeout Closeout, lessons learned and 

documentation 

October 2014 November 2014 
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SUMMARY  

This project involves an upgrade of assets at Burnt Dam Spillway during the final two years of a 

five year program to extend the service life of the structure by 25 years.  The project involves 

upgrading the diesel power supplies and emergency hydraulic system at Burnt Dam Spillway as 

recommended by Hydro’s internal engineering and technical personnel.  The project is being 

proposed to ensure a reliable source of power for operation of the two gates at Burnt Dam 

Spillway.  Upgrades to Burnt Dam Spillway during the first three years of the program will be 

completed in 2013 from recommendations that were identified in an engineering study 

completed by Hatch in 2008 – 2009. 
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1 INTRODUCTION 

The Bay d’Espoir Development includes three hydroelectric generating stations, six reservoirs, 

and associated dykes, dams, canals and hydraulic structures.  The headwaters of the Bay 

d’Espoir Development begin at the Victoria Lake reservoir at an approximate elevation of 

320 meters.  The water travels through the Granite Canal Hydroelectric Generating Station 

(Granite Canal), Upper Salmon Hydroelectric Generating Station (Upper Salmon) and finally 

through the Bay d’Espoir Hydroelectric Generating Station (Bay d’Espoir) where it discharges at 

sea level.  Additional water is collected, stored and diverted from drainage areas between 

Victoria Lake and the Long Pond reservoir which is the fore bay for Bay d’Espoir. 

 

The generating stations comprising the Bay d’Espoir Development were built over a number of 

years with the Bay d’Espoir station being the oldest dating back to 1967 and Granite Canal 

Development being the newest, coming online in 2003.  Some of the oldest hydraulic structures 

within the Bay d’Espoir Development were constructed in 1967.  There are four remote 

hydraulic structures associated with Bay d’Espoir. They are Ebbegunbaeg Control Structure, 

Salmon River Spillway Structure, Victoria Control Structure and Burnt Dam Spillway Structure 

(Burnt Spillway). 

 

Burnt Spillway, shown in Figure 1 and on the map in Figure 2, is a critical hydraulic structure in 

the Bay d’Espoir Development.  It allows water from the Burnt Pond Reservoir, a small 

uncontrolled reservoir south of the Victoria Lake Reservoir, to be released in a controlled, non-

destructive manner when needed for flood control.  Water discharged from Burnt Spillway is 

lost from the Bay d’Espoir Reservoir System, and not available for production of electrical 

energy at Granite Canal, Upper Salmon and Bay d’Espoir generating stations.  The spillway 

consists of two seven-meter wide steel gates which can release a combined 1,144 cubic meters 

per second of water at the maximum flood level.  During the 45 year period up to 2012, one or 

both gates have been opened and then closed for flood control 33 times. 
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Figure 1: Burnt Dam Spillway Structure 

 

 

Figure 2: Victoria Lake and Burnt Pond Reservoirs 
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To provide further spilling in extreme floods (a 1 in 10,000 years occurrence), a fuse plug has 

been constructed in the north end of the Burnt Canal.  In the event that the Burnt Spillway is 

unable to handle flood flows, a fuse plug, which acts like a pressure relief valve, will rupture and 

allow further flood waters to discharge from the reservoir.  The fuse plug is a section of the 

dam that is designed to fail once the water reaches a critical elevation. This allows water to spill 

in a more controlled manner than what would occur if the dam was breached. The fuse plug is 

designed to operate at a water elevation of 315.2 meters, whereas spilling at the Burnt Spillway 

normally commences at 313.9 meters.  The water level in the Burnt Pond Reservoir can rise 

quickly in a flood situation.  A delay in gate opening of 24 hours during a high run-off period 

could result in fuse plug operation. 
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2 PROJECT DESCRIPTION 

This project is the final two years of a five year program to upgrade the Burnt Spillway. 

Equipment at the spillway is at or near the end of its useful life and/or is in a deteriorated 

condition.  After this upgrade is completed, the Burnt Dam Spillway will be in a condition to 

operate safely and reliably for another 25 years.  

 

This project involves replacement, refurbishment and upgrade of various components at the 

Burnt Dam Spillway. The scope of work for this phase includes the following; 

• Permanently install the existing portable emergency hydraulic drive shown in Figure 3 in 

a new enclosure and install permanent piping to the drives of each gate hoist.  

• Replace the existing 25 kW and 75 kW diesel generating sets shown in Figures 4 and 5 

and associated switchgear.  

• Replace the DC disconnect switches in the diesel building with non-fusible disconnects 

fitted with viewing windows. 

• Replace the cables from the diesel building to the spillway gates control building and 

raise and seal the cable penetrations through the exterior walls shown in Figure 6.  

• Replace the existing diesel generator exhaust pipes shown in Figure 6.  

• Modify the diesel building’s intake/exhaust vents as shown in Figure 6. 

 

The budget estimate for this project is $1,312,100. Engineering is scheduled to start in 

September, 2014 with construction taking place from July to October 2015.  
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Figure 3: Portable Emergency Hydraulic Drive 

 

 

Figure 4: 75 kW Diesel Generator Set 
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Figure 5: 25 kW Diesel Generator Set 

 

 

Figure 6: Cable Penetrations, Exhaust Stacks and Intake/Exhaust Vents 
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3 JUSTIFICATION 

This project is justified on the requirement to upgrade equipment in order for Hydro to provide 

safe, reliable flood management for the Victoria Lake and Burnt Pond Reservoirs as well as 

fisheries compensation flow into the White Bear River.  A condition assessment study 

performed by a professional engineering firm, Hatch, in 2008 (see Appendix A) identified Burnt 

Spillway as having the lowest overall Health Index when compared to four other hydraulic 

structures of similar vintage within the Bay d’Espoir Development.  Hydro’s ability to continue 

to manage flood waters and meet its fisheries compensation commitments is contingent upon 

the successful upgrade of Burnt Spillway. Most of work to be completed during this project will 

address deficiencies with the power supply systems that were outside the scope of Hatch’s 

mandate but are necessary to achieve the overall reliable operation of Burnt Spillway as 

assessed by Hatch.   When the upgrade program for Burnt Spillway is complete, it is anticipated 

that this hydraulic structure will be in a condition to operate safely and reliably for at least 

another 25 years. 

 

Critical component failure in a major piece of drive equipment would result in the inability to 

open or close a gate. If the reservoir water elevations are rising and a gate is unable to be 

opened, it will diminish spill capacity and increase the potential of a fuse plug operation. 

However, if reservoir elevations are decreasing and a spillway gate is stuck in the open position, 

it results in a potential spill of up to 575 cubic meters of water per second. Spilled water is lost 

and cannot be used for power generation anywhere on the system. Operation of the fuse plug 

would have a significant consequence including lost reservoir water, fuse plug reconstruction 

cost, and disruption of effective water management for the Bay d’Espoir reservoir System while 

the fuse plug was being constructed. Reconstruction of the fuse plug is estimated to cost 

approximately one million dollars and would take between six and ten months to complete, 

depending upon the time of year of the failure.  

 

The reliable operation and availability of the diesel generator sets is critical for both heating 

and operation of the spillway gates and for supplying power to the accommodations that are 
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occupied on a year round basis. In 2009, the 40 kW diesel generator was replaced and uprated 

to 60 kW. The 25 kW diesel generator is 45 years old and is at the end of its service life. In 2012 

the 75 kW diesel generator was very unreliable with five breakdowns due to failure of various 

components. In addition to the diesel generators, the emergency hydraulic drive system is also 

critical to the reliable operation of the spillway gates. It is used as a backup system and is 

designed to open the gates if all the diesel generators were unavailable during a flood situation. 

Permanent installation of this unit will reduce the response time and address safety concerns 

during an emergency situation.  Due to their design the DC disconnect switches no longer meet 

safe isolation requirements for worker protection. The power cables are over 40 years old and 

been exposed to extreme weather conditions. The exhaust pipes need to be replaced by proper 

stacks for acceptable dispersion of exhaust emissions to address environmental and safety 

requirements and the building’s exhaust vents and intakes require modifications to address 

problems from snow blockage during winter operation. 

 

As discussed earlier, there is a fuse plug installed in the north end of Burnt Canal which serves 

as an emergency relief to control extreme flooding. If the fuse plug ruptured, Burnt Pond 

Reservoir would drain to the bottom elevation of the fuse plug resulting in loss of storage from 

the Burnt Pond Reservoir.  While awaiting reconstruction, there would be loss of the full 

potential use of the Victoria Lake Reservoir, which could be up to 550 GWh of additional stored 

energy. It is estimated that to replace that amount of energy with thermal generation from 

Holyrood would be greater than $100 million at today’s oil prices (based on $110.72 per barrel).  

Water that would normally be released from the Victoria Lake Reservoir into the Burnt Pond 

Reservoir, and which would subsequently flow through the Burnt Canal to the remainder of the 

Bay d’Espoir Reservoir System, would instead be spilled through the Burnt Dam  Spillway, 

and/or the failed fuse plug, and lost for hydraulic generation. 

 

3.1 Existing System  

The Burnt Dam Spillway is a two gate structure that is required to discharge water in a 

controlled manner from the Burnt Pond Reservoir in the event of flood conditions. It is also 

used in the summer time to discharge water downstream into the White Bear River for fish 
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habitat when inflows are low. 

 

The spillway structure was placed in service in 1967, it is now approximately 45 years old, and 

has never undergone a major overhaul. It is a manned remote diesel powered site that can be 

accessed by truck over a dirt road for six to seven months of the year and by helicopter other 

times of the year when the road is not kept open. However, due to remoteness and poor road 

conditions bi-weekly crew changes are completed by a helicopter on a year round basis.  

 

Since 2011, work has been under way to overhaul Burnt Dam Spillway including:  

• Replacement of the stop log hoist, storage enclosure and  stop log storage system; 

• Condition assessment and refurbishment of each gate’s mechanical components; and 

• Replacement of all deteriorated electrical and control equipment.  

 

Burnt Dam is equipped with three diesel generator sets and a portable hydraulic unit.  A 25 kW 

unit supplies power to the facility from May through October and a 60 kW unit supplies power 

during the colder period of the year from November through April when the gate heaters are in 

service. A 75 kW unit provides backup for the 60 kW unit. The portable diesel-driven emergency 

hydraulic unit is required as a last resort alternative to open the gates if the diesel generator 

sets are unavailable. 

 

Major work that has been planned and completed at for Burnt Dam is shown in Table 1. 
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Table 1: Planned Major Work and Upgrades 

Year Major Work/Upgrade Comments 

2011-2013 
Replacement of stop log hoist enclosure 

and electrical equipment 

Originally scheduled for 2011 

but has been delayed and will 

now be completed in 2013. 

2012 -2013 

Refurbishment of gate hoists drives and 

screws and refurbishment of stop logs; 

detailed inspection of the embedded 

parts and mechanical components; 

replacement of electrical components  

Refurbishment of one gate was 

competed in 2012 and the 

second will be completed in 

2013; to be completed in the 

second half of 2013. 

2012- 2013 
Fabrication and installation of a stop log 

storage system 

Originally scheduled for 2012, 

will now be completed in 2013 

2012 - 2014 

Refurbishment and Replacement of the 

gates embedded parts and mechanical 

components; replacement and 

upgrading of two diesel generator sets 

and permanent installation of the 

emergency hydraulic drive. 

Originally scheduled for 2012 

but now scheduled for 

completion during the second 

half of 2013; to be completed in 

2014-2015 pending project 

approval by the Board. 

 

3.2 Operating Experience  

In 2006 there was an incident whereby the gates at Burnt Spillway failed to operate when 

required. A crew was dispatched from Bay d’Espoir to perform emergency work on both gates 

but could not get either of the gates open to the position requested by Hydro’s Energy Control 

Centre (ECC) in order to lower the reservoir water level. This is a serious situation during times 

of high reservoir levels as there is a potential to cause a fuse plug operation. The incident in 

2006 did not cause the fuse plug to operate however it did cause the loss of a significant 

amount of reservoir water when both gates could not be closed for approximately two days. It 

was estimated that the cost to replace the value of the lost hydro generation with thermal 

generation in 2006 from the Holyrood station was $2.6 million (based on $50 per barrel at the 

time).   
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During the incident, when neither gate would rise to the required open position, the dispatched 

crew was successful in raising the gates enough to prevent failure of the fuse plug. However, 

once the reservoir levels where reduced to an acceptable level the crew had difficulty closing 

the gates. This resulted in three days of additional work but more importantly the loss of a 

significant amount of stored energy in the form of lost water through the spillway. After this 

incident the gate screws at both Burnt and Salmon River Spillways were cleaned and recoated 

with lubricant. 

 

3.2.1 Reliability Performance 

Due to the high potential for flash flooding of Burnt Pond, the opening of the Burnt Dam gates 

must be 100 percent reliable. When it was first commissioned in the 1960s it was an unmanned 

remotely controlled structure but due to frequent failures of the control system, and the need 

to guarantee operational reliability, in the early seventies it was converted to a manual 

operation. There now is concern for the reliability of the gate operations due to component 

deterioration which could cause a similar incident as happened in 2006. In 2012, there  were 

five failures to components of the 75 kW generator set used to heat and raise the gate 

including oil seals, starter, fuel pump, over crank and base pan.  

3.2.1.1 Outage Statistics 

Outage statistics for the Burnt Spillway are not formally recorded.  A review of work order 

history indicates that there have been at least four occasions when a gate could not be opened 

or closed due to cold temperatures, ice accumulation, or hardening of the grease for the gate 

hoist screw stems. An outage of a gate at Burnt Dam Spillway does not directly impact 

production at any of the three downstream generating stations. Outages on Burnt Dam Spillway 

are normally planned and only taken for maintenance purposes, usually on an annual basis 

during a time when the threat of spilling is very low. Only one gate is taken out of service at any 

one time leaving the other gate available for spilling or fisheries compensation. 
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3.2.2 Legislative or Regulatory Requirements 

In 1966, an agreement was made between the Newfoundland and Labrador Power Commission 

(now Hydro) and the Department of Fisheries of Canada (now Fisheries and Oceans Canada) 

titled Release of Water to Protect Fish Populations in Grey River and White Bear River.  The 

agreement took effect February 1966 and was varied by letters dated September 8, 1977 and 

July 11, 1996 (see Appendix B).  The agreement established measures to be taken by the Power 

Commission for the conservation of stocks of anadromous fishes to be affected by the Bay 

d’Espoir Development, under the provisions of the Fisheries Act, R.S.C. 1952, c.119; as 

amended by 1960-61, c.23.  Under this agreement, Hydro is required to provide fisheries 

compensation flow into the White Bear River to maintain a flow of 7.08 cubic meters per 

second at the mouth of the White Bear River from June 1 to September 30 each year.  This is 

achieved by releasing up to 4.25 cubic meters per second through one of the gates at the Burnt 

Spillway during this period.  Hydro’s ability to meet its fisheries compensation commitment is 

contingent upon the successful upgrade of the Burnt Spillway to ensure reliable gate operation. 

 

3.2.3 Safety Performance 

Burnt Dam Spillway is a remote location and a reliable source of power for accommodations 

and operation of the control structure equipment is critical especially during the winter 

months. Due to the location of the gate hoists on top of an open structure with the only access 

is by a fixed ladder, hookup of the portable emergency hydraulic drive unit during a flood 

situation by the two person crew at site has a number of safety issues including exposure, 

rescue and medical treatment if someone was injured especially if the work has to be executed 

during severe weather conditions. Where the exhaust stacks for the diesel generator sets have 

a horizontal discharge at the wall level of the diesel building there is potential for the exhaust 

fumes to contaminate the air inside the diesel building. 

 

In addition the DC disconnect switches do not have viewing windows for safe isolation and 

worker protection. 
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3.2.4 Environmental Performance 

The gates at Burnt Spillway are required to provide fisheries compensation flow into the White 

Bear River to protect fish populations.  In accordance with an agreement between Hydro and 

the Federal Department of Fisheries (see Appendix B), a flow of 7.08 cubic meters per second 

must be maintained at the mouth of the White Bear River from June 1 to September 30 each 

year.  This is achieved by releasing up to 4.25 cubic meters per second through Burnt Spillway 

during this period, opening one gate approximately 8.5 centimeters.  Hydro relies on 

Environment Canada flow data for White Bear River to schedule compensation flows through 

Burnt Spillway.  During the 45 year period up to 2012, the gates were operated for fisheries 

compensation flow every year except for one. 

 

Also, if the gates were unable to open during flood conditions a breach of the fuse plug and 

potential overtopping of the dam would cause environmental damage by flooding and eroding 

land downstream of the structures.  

 

3.2.5 Industry Experience 

Churchill Falls (Labrador) Corporation is involved in a rehabilitation program on the control and 

spillway structures in their system. These structures are approximately 40 years old. The 

Menihek Generating Station in Labrador was commissioned in 1954 and has gates similar to the 

ones used at Burnt Dam and is also undergoing a rehabilitation program of the spillway 

structure.  

 

3.2.6 Vendor Recommendations 

The vendor recommends replacement if they can no longer support the equipment due to the 

age and availability of spare parts. 

 

3.2.7 Maintenance or Support Arrangements 

Routine preventive and corrective maintenance is performed by Hydro personnel. Replacement 

of the diesel generator sets and the other work has also normally been completed in the past 
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by internal labor forces. 

 

3.2.8 Maintenance History 

A summary of the five-year maintenance history for the 75 kW and 25 kW diesel generator 

units at Burnt Dam Spillway is provided in Table 2.   In addition, where the Burnt Spillway 

Structure is very remote there are additional helicopter costs at a rate of $1,500/hr for 

transporting maintenance personnel. Annual helicopter costs to complete preventive and 

corrective maintenance range from $40,000 to $60,000. 

 

Table 2: Five-Year Maintenance History 

Year 

Preventive 

Maintenance 

($000) 

Corrective 

Maintenance 

($000) 

Total 

Maintenance 

($000) 

2012 1.5   19.6 21.1 

2011            2.1         0.5 2.6 

2010            2.0         12.9 14.9 

2009            0.8 19.8 20.6 

2008            2.5 5.4 7.9 

 

3.2.9 Historical Information 

In 2009, the existing 60 kW diesel generator was installed, replacing a 25 year old 40 kW unit at 

a cost of $260,000. The existing 75 kW diesel was installed in 1987 and is now over 25 years old. 

The existing 25 kW diesel generator was relocated from Ebbegunbaeg control structure in the 

late 1970s and is now over 45 years old. The portable emergency hydraulic drive was purchased 

in 1989.  In the past, prior to 2009 the 40 kW and the 25kw would have to be synchronized 

together in order to heat and open the gates if required during winter operation. There have 

been times due to maintenance or breakdowns where only one of the larger units is available. 

There have also been isolated occasions when the site has been without power due to 

equipment failures and opening of the gate would be dependent on the emergency hydraulic 

drive unit. 
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3.2.10 Anticipated Useful Life  

Most of the equipment being replaced is over 40 years old and is at the end of its anticipated 

service life. The 75 kW diesel generator is over 25 years old and is unreliable.  It is anticipated 

that the service life of Burnt Spillway will be extended by at least 25 years when the 

refurbishment program is complete. The new diesel generator sets will meet this extended 

service life.  

 

3.3 Forecast Customer Growth  

Forecast customer growth does not impact this project. 

 

3.4 Development of Alternatives 

There are no viable alternatives to upgrading Burnt Spillway. If the gates fail to open during a 

flood situation the consequences could be catastrophic. The 25 kW diesel generator is at the 

end of its service life and a new 25 kW is required. The 75 kW diesel generator is unreliable and 

breaks down when it is used as the prime power source. A permanent set up of the emergency 

hydraulic drive is required for both response time and safety of personnel.  New DC disconnect 

switches are required to meet the mandatory safety standards for worker protection. The 

power cables are at the end of their service life and their present entry into the building results 

in flooding. The diesel engine exhaust pipes do not achieve acceptable dispersion of exhaust 

emissions and are a health and safety issue. The building intake/exhaust vents are a winter 

operational problem due to snow blockage. 

 

3.5 Evaluation of Alternatives  

As there are no viable alternatives an evaluation is not required. 

 

3.5.1 Energy Efficiency Benefits 

There are no energy efficiency benefits that can be attributed to this project. 
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4 CONCLUSION 

Burnt Dam Spillway is critical to Hydro’s Bay d’Espoir reservoir system for flood control and 

fisheries compensation and must be maintained for reliability. This project provides for work to 

be completed in the final two years of a five year program that involves upgrading the diesel 

power supply and the gates’ emergency hydraulic drive to help ensure operational reliability.    

 

4.1 Budget Estimate 

A budget estimate for this project is provided in Table 3.  

 

Table 3:  Project Budget Estimate 
Project Cost:($ x1,000)     2014 2015 Beyond Total 

   Material Supply    0.0 226.0 0.0 226.0 

   Labour 45.0 370.6 0.0 415.6 

   Consultant 35.0 13.6 0.0 48.6 

   Contract Work     0.0 148.0 0.0 148.0 

   Other Direct Costs    24.5 142.5 0.0 167.0 

   Interest and Escalation 5.7 100.2 0.0 105.9 

   Contingency 0.0 201.0 0.0 201.0 

TOTAL 110.2 1,201.9 0.0  1,312.1 

 

4.2 Project Schedule 

 The anticipated schedule for this project is provided in Table 4. 
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Table 4: Project Schedule 

Activity Start Date End Date 

Planning Open project. Develop detailed 

schedule 

September  2014 October  2014 

Design Stack dispersion modeling and design, 

emergency hydraulic piping design, 

switch gear design and exhaust vent 

design 

October 2014 Dec.2014 

Procurement Procurement of design consultant, 

piping contractor and design 

consultant, all equipment and 

materials 

October 2014 June 2015  

Construction Installation/construction of new diesel 

generators and switchgear,   

emergency hydraulic piping and 

building, exhaust stacks and vents and 

new cables  

July 2015 October 2015 

Commissioning Commissioning of new diesel 

generators/switchgear and emergency 

hydraulic drive system 

August 2015 October 2015 

Closeout Closeout , lessons learned and 

documentation, disposal of old 

equipment and materials 

November 2015  November 2015 
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APPENDIX A 

 

Hydraulic Structure Life Expectancy Study – Final Report (Hatch) 

(excerpts applicable to the Burnt Dam Spillway Structure)
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APPENDIX B 

 

Release of Water to Protect Fish Populations  

in Grey River and White Bear River 
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Category: Environmental Agreements with Government Agencies 
  Agreement for Release of Water to Protect Fish Populations in Grey River and White 

Bear River, 1996 
 

TITLE: Agreement between Newfoundland and Labrador Hydro and the Department of 
Fisheries and Oceans Regarding Release of Water to Protect Fish Populations in 
Grey River and White Bear River dated February 1966, and Varied by Letter from 
Mr. R. J. Wiseman, Section Head, Department of Fisheries and Oceans and Mr. 
Gerald Marks, System Operation Engineer, Newfoundland and Labrador Hydro 
dated September 8, 1977, and Further Varied for White Bear River by Letter from 
Ms. Michelle Gosse, Habitat Evaluation Engineer, Department of Fisheries and 
Oceans and Mr. L. LeDrew, Ecologist, Newfoundland and Labrador Hydro dated 
July 11, 1996. 

   
Related Documents: 

 
 
 

AGREEMENT TITLE RELEASE OF WATER TO PROTECT FISH POPULATIONS IN GREY 

RIVER AND WHITE BEAR RIVER 

 

EFFECTIVE DATE FEBRUARY 1966, VARIED BY LETTER DATED SEPTEMBER 8, 1977, 

AND FURTHER VARIED FOR WHITE BEAR RIVER BY LETTER DATED 

JULY 11, 1996 

 

SIGNATORIES NEWFOUNDLAND AND LABRADOR HYDRO 

    AND 

 DEPARTMENT OF FISHERIES AND OCEANS 

 

Schedule 

 

An enumeration of requirements discussed between officials of the Department of Fisheries of 

Canada and of the Newfoundland and Labrador Power commission at a meeting held in the 

Commission’s offices on 21 January 1966 of measures to be undertaken by the Power 

Commission for the conservation of stocks of anadromous fishes to be affected by the Bay 

D’Espoir Power Development.  These measures are required of the Power commission under 

the provisions of the Fisheries Act, R.S.C. 1952, c.119; as amended by 1960-61, c.23. 

 

1. Salmon River, East Bay, Fish Populations:  Fishways or other fish protective devices o 

measures are not required at Power Commission works to be installed on this river (see 

Ministerial approval dated August 6, 1965, and correspondence from  Department’s Area 

Office to Power commission dated August 26, 1965). 
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2. North West Brook Fish Populations:  Fishways or other fish protective devices or measures 

are not required to be installed to protect indigenous fish populations of this stream.  This 

does not preclude requirement for fish protective devices or measures which may arise 

after the development has become operative as described in No. 5 below. 

3. White Bear River Fish Populations:  Fisheries problems that may arise when the watershed 

of this river is incorporated into the Bay D’Espoir Power Development are not herein 

considered.  These will be evaluated separately when and if the decision to proceed with 

this stage of the power development has been made. 

4. Grey River Fish Populations: 

i) The Power Commission will install at Pudop’s Dam, Grey River, a 4 foot, 6 inch 

diameter release pipe and facilities adequate to ensure that flow in the lower river, 

measured at an agreed gauging station below the confluence of Grey River and 

Salmon Brook, does not fall below 600 cfs. Except as noted in 4(vii). 

ii) The water release facilities referred to in 4 (I shall be maintained and operated by 

the Power Commission. 

iii) It is understood that release of water as described in 4 (I will normally be required 

only during the period June 1 – October 31 of any year.  This, however, does not 

preclude requirement for water release if necessary for fish conservation purposes 

at other times in any year. 

iv) The supply and installation of gauging equipment (of a recording type) required at 

the gauging station referred to in 4 (I shall be the responsibility of the Power 

Commission.  However, because of difficulties that may be encountered by the 

Commission in fulfilling this responsibility, the Department will provide such 

reasonable assistance in this regard as may be requested of it by the Power 

Commission. 

v) An officer of the Department shall be responsible for “reading” the aforementioned 

gauge and shall, when flow falls to the 600 cfs. Level or below, immediately advise 

the designated officer of the Power Commission.  Upon receipt of such notice, the 

Power Commission shall initiate measures to release amounts of water required to 

maintain flow at, or bring it up to the 600 cfs. Level, and shall continue to release 

such amounts as will maintain flow at or above such level until natural runoff 

conditions below the dam are adequate to maintain flow at 600 cfs. 

vi) On receipt of notice from the designated officer of the Department that water 

release is required, the Power Commission shall take all necessary steps to initiate 

same at the earliest moment; it being understood that, excepting conditions beyond 

the control of the Power Commission, water release will be initiated within 24 hours 

after receipt of notice from the Department officer> 

vii) It is understood that flow as described in 4(v) will be provided except that when the 

water level of Pudop’s reservoir is below that required to provide necessary volume 

of flow through the release facilities, the Power Commission shall not be liable to 
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release water in excess of that which reservoir level will enable release facilities to 

deliver below Pudop’s Dam. 

viii) Until such time as more efficient means of communication may become utilizable, 

notice of required water release to the Power Commission shall be by radio-

telephone.  To this end, the Power Commission will supply adequate R/T sets at Grey 

River and at Bay D’Espoir Control Room. 

 

5. Conne River Fish Populations:  Because it is impossible to predict the effect of the Bay 

D’Espoir Power Development on anadromous fish runs to Conne River in advance of the 

power development becoming operative and, particularly, since these runs may be 

affected by greatly increased flow from the powerhouse at North West Brook, this 

problem, if it arises, shall be the subject of separate discussion, the solution to which is in 

no way prejudiced by the foregoing.   

6. Other matters affecting the fishery interest that may arise, and which cannot reasonably 

be foreseen at this time, shall be the subject of separate discussion when and if these 

arise. 

7. Meeting with Nfld. & Labrador Hydro on White Bear and Grey River Agreement:  On 

Friday, June 25, 1976, at 1000 hours, a meeting was held in B.R. Bauld’s office with two 

officials of N&LH (G. Marks and J. Long).  Also attending, addition to the undersigned, was 

L.W. Rowe of C&P District Office, Grand Falls.  Generally speaking, the following water 

release agreements were arranged in principle. 

 

White Bear River:  As in the 1971 agreement, N&LH agreed to release 150 cfs from their 

Great Burnt Dam during the months June, July, August and September in order to make 

up the required 250 cfs at the mouth.  In addition, it was agreed that a radio should be set 

up at the guardian’s cable on White Bear so that he could water the flow and request 

additional release if needed.  Ultimately, the Corporation would like to get into a situation 

whereby they would only release at Great Burnt during June-September when the flow at 

the mouth fell below 250 cfs.  Specifically, they do not want to release 150 cfs continually 

unless it is needed. 

Grey River: After several years of our review of flows and flow requirements on Grey 

River, the Service indicated it would be satisfied with a guaranteed 400 cfs. 

 

This Agreement has been varied by two letters attached: 
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1. Letter from R. J. Wiseman, Section Head, Department of Fisheries and Oceans to Mr. Gerald 

Marks, System Operations Engineer, Newfoundland and Labrador Hydro dated September 

8, 1977 (see letter below) and, 

 

2. Letter from Michelle Gosse, Habitat Evaluation Engineer, Department of Fisheries and 

Oceans and Mr. L. LeDrew, Ecologist, Newfoundland and Labrador Hydro dated July 11, 

1996 (see letter below). 
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SUMMARY 

Hydro has been visually monitoring road embankment erosion along a section of the Cat Arm 

Access Road since it was originally built, as well as rehabilitating portions of this particular 

section of the access road. This area is a harsh environment directly open to the Atlantic Ocean 

and subject to sizeable wave action. This road provides access to the Cat Arm Powerhouse and 

a significant rehabilitation of a section of this road was undertaken in 2005 using heavy armour 

stone and is shown in Figure 1 below. Armour stone is typically stones of different sizes and 

irregular shapes which are used in hydraulic protection. In this particular instance, the armour 

stone is used to protect the base of the road embankment section by dissipating the wave 

energy. 

 

 

 
Figure 1: Rehabilitated Section of Cat Arm Access Road 

 

A portion of this rehabilitated section has eroded to the point that action is now required to 

offset more extensive work that might be needed later. An 80m section of heavy armour stone, 

placed near the water’s edge during the 2005 rehabilitation has now been washed out into the 

ocean. This loss of armour stone has led to the degradation of smaller material placed to 
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stabilize the road embankment. Without the armour stone, there is no protection to support 

the finer rock fill and filter materials which are now easily eroded by wind and wave action (see 

Figure 2). 

 

 
Figure 2: Eroded Section of Road Embankment 

 

This proposal is for a two-year project to upgrade the shoreline protection along a portion of 

the access road embankment to the Cat Arm Powerhouse, which provides for an engineering 

investigation and design in the first year with construction to take place in the second year. 

Completion of this project will ensure continued uninterrupted use of the Cat Arm access road 

which is used by Hydro’s operational and maintenance staff on a regular basis. The scope of the 

project includes design and implementation of an upgraded shoreline protection barrier to 

stabilize this eroded section of the Cat Arm access road.  
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1 INTRODUCTION 

The Cat Arm Development, on the Northern Peninsula, includes two reservoirs, ten dams and 

dykes, two overflow spillways, one fore bay tunnel, one intake structure and one powerhouse, 

located at sea level. Access to the powerhouse is via a 25 km long gravel road off route 420 

near Jackson’s Arm. An 80m section of the road embankment near the powerhouse at Devil’s 

Cove is seriously deteriorated and requires rehabilitation. 

 

This access road and the Cat Arm Development were completed in the early 1980’s. There have 

been continual erosion problems with the road over the years stemming from loss of 

foundation material at sea level as a result of wind and wave attack from the ocean.  The first 

rehabilitation work was done in 1993 with the installation of binwalls to shore up the road 

embankment. Similar work was done in 2012 due to the same problems. Guide rail has been 

moved in from the shoulder of the road, narrowing the driving surface as a result of 

embankment erosion and a larger project was undertaken in 2005 to stabilize a portion of the 

access road embankment near the powerhouse, by constructing a shoreline protection barrier. 

Severe environmental conditions have caused new damage to this shoreline protection barrier 

resulting in road embankment damage and it needs to be addressed before damage escalates 

exponentially.  

 

The Cat Arm Development is critical to Hydro to ensure Island Interconnected System power 

demands are reliably met. The Cat Arm Hydroelectric Generating Station has a net output of 

127 MW with an average annual energy production of 740 GWh. This plant produces 

approximately 14 percent of Hydro’s hydroelectric power capacity and comprises 16 percent of 

the Island Interconnected System’s hydroelectric energy capability. It is imperative that access 

to this facility be maintained to allow operations and maintenance activities to be carried out.  
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2 PROJECT DESCRIPTION 

This project is required to rehabilitate an 80 m section of road embankment near the Cat Arm 

powerhouse at Devil’s Cove that is seriously deteriorated and needs attention.  

 

The work involves upgrading of an armour stone wave barrier at the waterline edge for wave 

protection, and the placement of rock fill material to re-establish a stable road embankment.  

 

The project will require approvals from the Provincial Department of Environment and 

Conservation, Provincial Department of Natural resources and the Federal Department of 

Fisheries and Oceans. 
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3 JUSTIFICATION 

The Cat Arm Hydroelectric Generating Station access road is the only access available to the 

powerhouse. The road is used on a daily basis by Hydro’s operating staff and at regular intervals 

by the maintenance personnel. Vehicles transporting personnel and maintenance material must 

travel this access road. 

 

Wind and wave action on this coast continues to cause significant erosion along various 

sections of this road. One of these areas is at an armour stone shoreline protection barrier 

constructed in 2005. Extreme environmental conditions in the area have damaged the shoreline 

protection barrier along an 80m section. These conditions and this type of damage were 

unforeseen during original construction. This shoreline protection barrier provides protection 

for the blast rock and filter material in the upgraded road embankment section. With the 

protection material removed, the remaining blast rock and filter material is left unprotected 

and erodes easily into the ocean. 

 

A review of the shoreline protection barrier by Hydro staff and a geotechnical consultant, AMEC 

Earth and Environmental (AMEC) in 2010 (See Appendix A) concluded that on-going erosion is 

anticipated during periods of high waves combined with storm surges or higher tides and the 

road embankment should be repaired to prevent further erosion. It is otherwise likely to 

progress to the point where the re-built road section will degrade such that the road driving 

surface will be reduced to a single lane. If that were to happen, a restriction limiting 

transportation of heavy equipment to the plant may have to be put in place. 

 

Failure to carry out the recommended upgrade will result in continued road embankment 

erosion likely leading to an increase in rate of failure and increased cost to repair. This potential 

slope failure could lead to possible road embankment collapse, to a point where the road will 

be impassible or unsafe. This will result in a loss of access to the powerhouse for operational 

and maintenance work and would have an impact on plant reliability and power supply to 

Hydro’s customers. 
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A permanent and safe access road is required for the long term reliable operation of Cat Arm. 

 

3.1 Existing System 

The Cat Arm Hydroelectric Generating Station contains two generating units, each rated at 67.5 

MW, with a maximum production output of 63.5 MW when running simultaneously. It is 

situated on the east side of the Northern Peninsula and was completed in 1984. Access to the 

plant is via a 25 km long gravel road off route 420 near Jackson’s Arm. An 80m section of this 

road near the powerhouse at Devil’s cove requires rehabilitation. 

 

As part of other road work undertaken in 2012, Hydro submitted an application for Permission 

to Occupy to Crown Lands in 2012. Hydro subsequently applied for a Crown Easement to the 

road lands. (This application is pending approval). This easement form of title has been 

determined to be appropriate for Hydro’s needs as Hydro does not need to exclude others from 

using the road. Hydro does require the legal right to have secure access in order to make 

improvements to the road and to build and maintain structures such as guide rails, bridges and 

culverts. This is the form of title upon which Hydro holds a significant amount of its distribution 

and transmission plant.  

 

Cat Arm is a critical component of Hydro’s hydraulic resources and is in continuous operation. 

The access road was originally completed in 1984 and is now 29 years old. 

 

Major work and upgrades completed on the Cat Arm access road since original construction 

consists of road repairs and slope stabilization measures as detailed in Table 1.  
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Table 1: Major Work or Upgrades 

Year Major Work/Upgrade Cost 

2012 Slope stabilization (install binwalls) $235,000 

2005 Construction of armour stone embankment $1,358,300 

1993 Binwall installation $50,000 

 

3.2 Operating Experience 

Approximately one kilometer of the Cat Arm access road leading to the powerhouse was 

constructed on an exposed sea cliff, which has experienced erosion since the road’s completion 

in 1984. The armour stone shoreline protection barrier that was completed in 2005 has eroded 

over a portion of its length. It is worsening annually and the armour stone over an 80m length 

of the constructed embankment has washed away into the ocean. (See Figures 3, 4, 5 and 6 

below.) The loss of this armour stone has left the remaining rockfill and filter material exposed 

to the elements. This smaller material is easily eroded and the wave action is eroding the 

embankment towards the road driving surface above it. Eventually, the road driving surface will 

be impacted by the loss of foundation support. 

 

 
Figure 3: 2008 
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Figure 4: 2009 

 

 

 

 

 
Figure 5: 2011 
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Figure 6: 2012 

 

3.2.1 Reliability Performance 

There is no reliability performance issues associated with this project. 

 

3.2.2 Safety Performance 

The loss of embankment material will progress to the point where the road is impacted posing 

a safety risk to those who utilize the road on a regular basis. Vehicles will not be able to pass in 

both directions simultaneously. 

 

3.2.3 Legislative of Regulatory Requirements 

There are no legislative requirements associated with this project. The road was built to the 

required standard based on its determined usage but now this section of the road’s driving 

surface could be reduced making it substandard. 

 

3.2.4 Environmental Performance 

There are no environmental performance requirements associated with this project. 
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3.2.5 Industry Experience 

There is no known industry experience for this work due to the unique nature of the site and 

environmental conditions. 

 

3.2.6 Vendor Recommendations 

There are no vendor recommendations associated with this project. 

 

3.2.7 Maintenance or Support Arrangements 

Routine maintenance of the Cat Arm access road is performed by Hydro personnel. Snow 

clearing and road rehabilitation are performed by external contractors with access to 

equipment suitable for work of this nature. 

 

3.2.8 Maintenance History 

A summary of the maintenance expenditure history for the Cat Arm Hydroelectric Generating 

Plant Access Road is shown in Table 2 below. 

 

Independent geotechnical assessments of the roadway embankment were completed in 2008 

and 2010 and the findings and recommendations for rehabilitation are included in Appendix A. 

 

Table 2: Five-Year Maintenance History 

Year 

Preventive 

Maintenance 

($000) 

Corrective 

Maintenance 

($000) 

Total 

Maintenance 

($000) 

2012 0.0 0.0 0.0 

2011 36.1 0.0 36.1 

2010 0.0 1.5 1.5 

2009 0.0 0.2 0.2 

2008 18.0 0.0 18.0 
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3.2.9 Historical Information 

Concerns over the loss of embankment material along the section re-constructed in 2005 were 

first identified in 2008. As a result, Hydro acquired the services of AMEC Earth and 

Environmental (AMEC) to investigate the hazards associated with the erosion of this 

embankment material. AMEC recommended that a survey be completed to determine the 

quantity of lost material and to continue to monitor the situation. Surveys were completed in 

2008 and 2009. The loss of material in 2008 was determined to be 1,650 cubic meters and in 

2009 the loss had increased to 1,950 cubic meters. As a result of this continued loss of material 

AMEC were again consulted in 2010 to conduct further investigation. Hydro requested that the 

AMEC reassess the access road embankment and recommend alternatives with cost estimates 

to rehabilitate the failing slope. The slope erosion investigation report contained in Appendix A 

forms the basis of the estimate for this project. An additional survey completed in 2011 found 

that the material loss had increased to 5,900 cubic meters. 

 

3.2.10 Anticipated Useful Life 

The access road is depreciated over 57 years. 

 

3.3 Forecast Customer Growth 

Customer load growth does not affect this project. 

 

3.4 Development of Alternatives 

Due to the geographic features of this area, there are no viable alternatives to upgrading the 

road. Boat or helicopter use on an ongoing basis would be logistically challenging and is 

unacceptable.  
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4 CONCLUSION 

An 80 m section of the Cat Arm access road embankment has deteriorated to the point that 

there is a risk of partial loss of the road driving surface if rehabilitation measures to stabilize 

this erosion are not undertaken. This could result in rapidly increasing deterioration and 

increased costs. The road provides the only feasible access to the plant and is travelled daily by 

plant operating staff and on a regular basis by plant maintenance personnel. The proposed 

embankment stabilization must be completed to ensure that safe reliable access is maintained 

to the plant. 

 

4.1 Budget Estimate 

The budget estimate for the project is shown in Table 3. 

 

Table 3:  Budget Estimate 
Project Cost: ($ x1,000)     2014 2015 Beyond Total 

   Material Supply    0.0  0.0  0.0 0.0  

   Labour 19.0  48.8  0.0 67.8  

   Consultant 16.0  68.0  0.0 84.0  

   Contract Work     0.0  400.0  0.0 400.0  

   Other Direct Costs    16.8  14.0  0.0 30.8  

   Interest and Escalation 3.5  60.8  0.0 64.3  

   Contingency 0.0  116.5  0.0 116.5  

TOTAL 55.3  708.1  0.0  763.4  

 

4.2 Project Schedule 

The anticipated project schedule for this project is presented in Table 4 

 

Table 4: Project Schedule 

Activity Start Date End Date 

Planning Project planning and coordination with 

Operations 

June 2014 June 2014 

 

Design Conduct field Investigation July 2014 July 2014 

Design Develop solution and complete design August  2014 September 2014 

Design Prepare tender package, tender, 

evaluate and award 

March 2015 May 2015 

Construction Embankment stabilization works June 2015 August 2015 

Closeout Contract closeout September 2015 October 2015 
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Geotechnical Services for Slope Erosion Investigation 

Cat Arm, Newfoundland 

Report by AMEC
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SUMMARY 

The North Cut-Off Dam Access Road is approximately eight kilometers long and runs from 

Bay d’Espoir Powerhouse 1 to the North Cut-Off Dam structure.   Constructed in the mid-

1960s, the road has not undergone any major work or upgrades since its original 

construction. 

 

Routine maintenance has been completed to keep the road open and passable, however, it 

is now deteriorated and in need of an upgrade to normal standards to prevent accelerated 

erosion and damage and ensure safe access to Hydro’s structures.  Over the course of the 

past 50 years of service, the road topping has deteriorated to the point in which the 

subgrade material is exposed, creating a very rough, uneven driving surface with exposed 

rocks.  This rugged terrain takes a toll on the personnel and vehicles which are required to 

travel the road on a regular basis.  Drainage ditch systems have become plugged and 

culverts have collapsed from corrosion. 

 

The proposed upgrades include improvements to the storm drainage system, the supply 

placement and compaction of Granular B subgrade material, and the supply, placement and 

compaction of Granular A road topping. 

 

The proposed upgrades are essential to ensuring the continued reliability of the access road 

at least cost and will serve to extend the road’s service life an additional 50 years. 
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1 INTRODUCTION   

The Bay d'Espoir Development includes three hydroelectric generating stations, six reservoir 

systems, and associated dykes, dams, canals and hydraulic structures. The headwaters of 

the Bay d'Espoir Development begin at Victoria Lake at an approximate elevation of 320 

meters. The water travels through the Granite Canal Hydroelectric Generating Station, 

Upper Salmon Hydroelectric Generating Station and finally through the Bay 

d'Espoir Hydroelectric Generating Station (Bay d'Espoir) where it discharges at sea level. 

Additional water is collected, stored in, and diverted from a number of drainage areas 

between Victoria Lake and Long Pond, the forebay for Bay d'Espoir. 

 

The majority of the hydraulic structures within the Bay d'Espoir Development are accessible 

via access roads - these roads are maintained and operated by Hydro.  To ensure that these 

roads are of an acceptable standard upgrades are required.  Work under this proposal 

consists of upgrades to the eight kilometer North Cut-Off Dam access road which runs from 

the Bay d’Espoir Powerhouse to the North Cut-Off Dam (see Figure 1). 
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Figure 1: Access Road to be Upgraded 

 

 

Road to North Cut-Off Dam - 8 km  
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2 PROJECT DESCRIPTION 

This project involves the completion of upgrades to North Cut-Off Dam access road.  The 

work will consist of:  

• supply and installation of  eight storm culverts;  

• supply and installation of rip rap headwall/tail wall
1
;  

• supply, placement and compaction of  Granular B subgrade material; and,  

• supply, placement and compaction of Granular A road topping material.      

 

  

                                                      
1
 Rip Rap Head/Tail walls are a form of erosion control installed at the inlet and outlet of storm culverts 

respectively.  Consisting of strategically placed rip rap material, these walls help to ensure that the flow of 

water through the storm culverts is not impeded by the accumulation of eroded material from the ditch 

emabnkments.  
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3 JUSTIFICATION 

The access road was constructed during Stage 1 of the Bay d’Espoir Hydroelectric 

Development in the mid-1960s.  No major upgrades or work have been completed on the 

roadway since its original construction.  Routine maintenance has been carried out to keep 

the road open and passable, however, it is degraded and in need of an upgrade to normal 

standards to prevent accelerated deterioration, increased refurbishment cost and to ensure 

continued reliable access to Hydro’s structures. 

 

Over the past 50 years, the road topping has deteriorated to the point that the sub-grade 

material is exposed.  This creates a very uneven, rough driving surface which is difficult to 

drive over and tough on both Hydro personnel and vehicles (see Figure 2).  

 

 
Figure 2: Representative Section of North Cut-Off Dam Access Road 

   

Furthermore, inadequate drainage has resulted in annual washouts of the roadway during 

the spring runoff - the drainage issues stem from collapsed culverts and inadequate 

drainage ditches.  The resulting washouts make the road impassable and necessitate repairs 
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in order to permit vehicular access to the destination structure (see Figure 3). 

 

 
Figure 3: Inadequate Drainage  

 

The road is travelled regularly for the completion of routine operation and maintenance 

procedures.  To restore the road to an acceptable condition the proposed upgrades must be 

completed.       

 

3.1 Existing System 

The North Cut-Off Dam access road was constructed in the mid-1960s, as part of the Stage 1 

Bay d’Espoir Development work.  There has been no major work or upgrades completed on 

the road since its original construction.  The road is owned by Hydro, and maintained by 

Hydro personnel using standard road grading and maintenance techniques.  Over the past 

50 years the road topping has deteriorated to the point in which the subgrade material is 

exposed.  This has created a very rough, uneven driving surface.  
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3.2 Operating Experience 

The access road permits vehicular access to critical hydraulic structures.  These structures 

require regular visits for the completion of by-weekly inspection and maintenance tasks - 

the road is utilized year round. 

 

The condition of the roadway has deteriorated greatly since its original construction.  Water 

pooling, exposed culverts, ground stakes and several large depressions in the roadway 

create hazardous driving conditions.  To facilitate reliable access to the North Cut-Off Dam, 

the road must be repaired.   

 

3.2.1 Safety Performance 

The access road provides a rough, uneven driving surface.  While Hydro personnel use safe 

driving habits to account for these conditions, the potential for mechanical damage to 

vehicles is significantly higher than that presented during a typical driving situation.  The 

ruts and exposed rocks cause steering wheels to twist suddenly and vehicles to lurch. 

 

When attempting to conduct repairs on damaged components of the vehicle, employees 

are often placed in situations in which there is an increased risk for injury.   The nature of 

the typical repair presents a risk of injury by way of heavy lifting, crushing, burns, and 

abrasions. 

 

3.2.2 Industry Experience 

Industry practice is to maintain regularly travelled roadways in a safe and passable 

condition. 

 

3.2.3 Maintenance or Support Arrangements 

The access roads are maintained by Hydro Operations personnel through the application of 

standard road grading and maintenance techniques. 
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3.2.4 Maintenance History 

The five-year maintenance history for the North Cut-Off Dam Access Road is shown in Table 

2. 

Table 2: Five-Year Maintenance History 

Year 

Preventive 

Maintenance 

($000) 

Corrective 

Maintenance 

($000) 

Total 

Maintenance 

($000) 

2012 0.2 6.8 7.0 

2011 0.0 0.2 0.2 

2010 0.0 0.5 0.5 

2008 0.8 0.2 1.0 

 

3.2.5 Historical Information 

Historical information for recent road upgrade projects is contained in Table 3. 

 

Table 3: Historical Information 

Year 

Capital Budget 

($000) 

Actual 

Expenditures 

($000) Comments 

2012 348.7 323.5 Star Lake Access Road, Phase 1 

2011 998.4 1,095.3 Upgrade Burnt Dam Access Road, Phase 2 

2007 309.2 288.5 Upgrade Burnt Dam Access Road, Phase 1 

2007 674.5 649.7 Upper Salmon Access Road Improvements 

 

3.2.6 Anticipated Useful Life 

The anticipated useful life of the access road is 50 years. 

 

3.3 Development of Alternatives 

The North Cut-Off Dam Access Road is required to provide access to the North Cut-Off Dam.  

Failure to complete the proposed upgrades will result in the continued deterioration of the 

roadway, eventually making it impassable.  Given the current condition of the road there 

are no viable alternatives outside of completing the proposed upgrades. 
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4 CONCLUSION 

The North Cut-Off Dam access road provides essential access to the North Cut-Off Dam.  It is 

utilized by Hydro personnel year round for the completion of routine maintenance and dyke 

inspection.  The upgrades are required to ensure the continued availability of the road to 

provide a safe, reliable means of access to the North Cut-Off Dam.   

 

Failure to complete the recommended upgrades will result in the continued deterioration of 

the roadway.    

 

4.1 Budget Estimate 

The budget estimate for this project is shown in Table 4. 

 

Table 4:  Project Budget Estimate 
Project Cost:($ x1,000)     2014 2015 Beyond Total 

   Material Supply    0.0  0.0  0.0 0.0  

   Labour 47.6  0.0  0.0 47.6  

   Consultant 0.0  0.0  0.0 0.0  

   Contract Work     449.9  0.0  0.0 449.9  

   Other Direct Costs    4.5  0.0  0.0 4.5  

   Interest and Escalation 29.3  0.0  0.0 29.3  

   Contingency 100.4  0.0  0.0 100.4  

TOTAL 631.7  0.0  0.0  631.7  

 

4.2 Project Schedule 

The anticipated project schedule is shown in Table 5. 

 

Table 5: Project Schedule 

Activity Start Date End Date 

Planning Project planning and coordination with 

Operations 

March 2014 March 2014 

Design Preparation of tender package/contract award March 2014 May 2014 

Construction Complete North Cut-Off Dam Access Road 

upgrades 

June 2014 July 2014 

Commissioning Final inspection - July 2014 

Closeout Contract closeout - September 2014 
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SUMMARY 

This project is the second year of a four year program to replace the existing generator 

deluge systems on the seven hydroelectric generating units in Powerhouse 1 and 2 at Bay 

d’Espoir Hydroelectric Generating Station (Bay d’Espoir). Under this project two units will be 

upgraded. A deluge system is a fire suppression method that will spray water onto the 

generator in the event of a fire. At present, these systems must be activated manually by 

plant personnel opening a deluge valve that is located next to the generator. This procedure 

has been identified by Hydro’s insurance provider, FM Global, as a significant risk and they 

have recommended automating these systems to improve response time and ensure a 

response is made if human access is not possible. An automatic system will also provide a 

safer fire protection system for plant personnel to operate. In addition, the National Fire 

Protection Association recommends providing automated systems for generator fire 

protection.   
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1 INTRODUCTION 

Hydro’s largest hydroelectric generating station in the Island Interconnected System is 

located at Bay d’Espoir. The Bay d’Espoir Hydroelectric Generating Station (Bay d’Espoir) 

consists of seven generating units producing a total capacity of 604 MW which is 

approximately 39 percent of the Island Interconnected System’s installed capacity. The 

company’s insurer, FM Global, visits hydro generating stations annually and makes 

recommendations for improvements that will reduce the risk of asset damage, increased 

costs, and power interruption. This report addresses a condition identified by FM Global. At 

present, the fire protection systems serving the generating units at Bay d’Espoir are all 

manually activated. This project will replace these systems on two generating units with 

automatically activated systems as recommended by FM Global and the National Fire 

Protection Association (NFPA).     
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2 PROJECT DESCRIPTION 

The scope of work for this project is to replace the existing manually operated generator 

deluge system on generating Units 3 and 6 with a modern fully automatic deluge system. A 

new deluge control cabinet will be installed along with a new deluge valve; the sprinkler 

distribution ring will be reused. The distribution ring is a system of pipes that surround the 

generator and deliver water to spray nozzles in the event of a fire.  When the system is 

activated, water flows immediately through all nozzles at once. The budget estimate to 

complete this project is $611,500 and the work is scheduled to be performed in 2014. An 

outage on each generating unit will be required to complete the new installations. The 

outages will take place during the annual maintenance period and will be two to four weeks 

in duration depending on the unit outage schedule. 

 

 

  



Automate Generator Deluge Systems 

 

Newfoundland and Labrador Hydro  3 

 

3 JUSTIFICATION 

This project is justified on the need for Hydro to upgrade the existing equipment to reduce 

exposure to harm to operations personnel and reduce the potential for damage to 

equipment in the event of a fire on a generator.  

 

The FM Global Risk Report for Bay d’Espoir (see Appendix A, Section 07-11-002) indicates 

the hazard associated with a manual system is the ability of a generator fire to spread 

rapidly during the time it takes an operator to respond to the initial alarm. The longer it 

takes to respond to a fire, more extensive damage to the equipment and increased cost of 

repairs will occur. A large fire could also prevent access to the manual valves altogether, 

leading to greater damage with potential loss of 450 MW of generating capacity to the 

Island Interconnected System for a period of time ranging in duration from several months 

to over a year. 

 

Hydro has not experienced a fire on any of its seven generating units at Bay d’Espoir 

however, the existing manual systems pose a significant risk if there is a fire since its 

components are located near the generator, requiring personnel to don protective 

equipment and move towards the fire. It is required that the deluge systems for each 

generating unit be upgraded to a fully automatic system to limit employee exposure to 

harm, improve response time and reduce potential equipment damage in the event of a 

fire. 

 

3.1 Existing System 

Each generator at Bay d’Espoir is equipped with a manually operated deluge system that 

can be used to extinguish a fire that may occur in the vicinity of the upper and lower stator 

windings. There have been no major upgrades of the deluge system since the original 

installation. 

 

The existing generator fire protection systems consist of an upper and lower sprinkler ring 

connected to the main firewater header through a series of piping and valves. In the event 



Automate Generator Deluge Systems 

 

Newfoundland and Labrador Hydro  4 

 

of a fire, an alarm sounds in the control room. An operations person is then fitted with a 

self-contained breathing apparatus (SCBA) and proceeds to the appropriate generating unit 

to determine if a fire exists. If a fire is present and the unit is still rotating, the operator 

must stop the unit, open the main disconnect and place the main ground switch to the “On” 

position to ensure the unit is de-energized. Once the unit has stopped rotating and has 

been de-energized, the operator proceeds to the proper generator manual deluge station 

and opens the main fire water valve to release water onto the fire (See Figure 1).  

 

 
Figure 1: Typical Deluge Valve Arrangement on Units 1 – 6 

 

FM Global indicates that a generator fire could occur if there is a short circuit, which could 

ignite the insulation on the generator. The initial fire would be small, however once 

established, the fire could spread rapidly - within two to three minutes. The estimated 

response time of Operations personnel, from the time they receive the alarm to when the 

unit deluge system is activated, is approximately six to eight minutes. By this time, there 

could be significant damage done to the generator and access to the manual deluge valve 

may be impeded, as the approximate distance from the valve to the generating unit is 16 

feet (Figure 2). 
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Figure 2: Deluge Valve (left) with respect to Generating Unit (right) 

 

The proposed new system will be activated automatically such that when a fire is detected 

by a sensor located in the generator area, the generating unit will be shut down and de-

energized, the ventilation fans shut down and exhaust louvers closed, and then water will 

be applied to the fire. Shutting down the ventilation system helps to control the fire by 

reducing the supply of oxygen. The operators remain safe in the control room during 

automatic activation. 

 

FM Global updated their risk report for Powerhouse 1 and 2 in Bay d’Espoir in 2012 and 

identified the lack of an automatic deluge system on generating Units 1, 3, 4 and 7 as a 

hazard that needs to be corrected (See Appendix A). This recommendation was based on 

the units that still had asphalt windings (Units 1, 3, and 4) or a unit in a different 

powerhouse (Unit 7). As noted in the FM Global report, Hydro indicated that all the 

generating units from one to seven will be converted to automatic systems. Hydro is taking 

this approach as this would correct the operations safety hazard and give better protection 

to all the units, and would also comply with NFPA. 

 

3.2 Operating Experience 

In the time taken for an operator to respond to a fire alarm on a generating unit, a 
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potentially small fire could turn into something much larger thus leading to more 

equipment damage and increased replacement costs. An automatic system is more 

effective because there is no delay in responding to an alarm, thereby ensuring a greater 

potential for extinguishing a fire before major equipment damage occurs.  

 

3.2.1 Reliability Performance 

In 2010 during the rewind of Unit 2, it was noted that the sprinkler ring in the deluge system 

did not have the proper holes drilled in the pipe ring to discharge water. This was noticed 

because the rings had to be removed during the project. The rings were properly drilled and 

put back into place. It appears this deficiency in the fire protection system had existed since 

the time of original construction because there had been no upgrades or major work on the 

system since that time. There is a concern that this condition may exist in other units, and 

to inspect this sprinkler ring the generating unit will be required to be partially dismantled. 

 

3.2.2 Legislative or Regulatory Requirements 

The NFPA maintains a recommended practice referred to as “NFPA851: Recommended 

Practice for Fire Protection for Hydroelectric Generating Plants”. Within this document the 

NFPA recommends that the protection of generator windings be provided by an 

automatically actuated fire suppression system. Currently, Hydro meets this recommended 

practice at all of its hydroelectric generating stations with the exceptions of Powerhouse 1 

and 2 at Bay d’Espoir. The applicable section of NFPA 851 is provided in Appendix B. 

 

3.2.3 Safety Performance 

In the event of a fire a plant operator must be equipped with SCBA before entering the 

generator hall. The operator comes in close proximity to a generating unit that may be on 

fire to access manual control valves (as seen in Figure 2). The operator first verifies that 

there is a fire before proceeding to follow a series of steps to ensure the unit is stopped and 

de-energized before the deluge valve is manually opened to release water. This current 

practice exposes the operator to unnecessary risk and increases the likelihood of personal 
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harm and extensive equipment damage. 

 

Currently, operations personnel review on a monthly basis the instructions or set 

procedures required to be followed in the event of a generator fire. In addition, all 

operations personnel have refresher courses on the use and operation of personal 

protective equipment (i.e. the self-contained breathing apparatus packs), and have 

firefighting training on site in Bay d’Espoir. As well, in 2012, a Plant Emergency Organization 

(PEO) team was developed. This team had a kick-off meeting and has identified ways to 

mitigate the risk to operational personnel while the new systems are waiting to be installed. 

On the team recommendation, Hydro has purchased new personal protective clothing and 

is in the process of getting formal training for members of the team. When formal training is 

complete, fire drills will be scheduled on a regular basis to ensure everyone is familiar with 

the systems and duties in case of a fire.  

 

3.2.5 Industry Experience 

The Centre for Energy Advancement through Technological Innovation (CEATI), an 

international utilities interest group in which Hydro participates, released a technology 

review in 2006 titled “Fire Protection and Suppression in Hydroelectric Plants” that outlines 

the current design standard used by BC Hydro (see Appendix C). For generator housings, BC 

Hydro ensures that each generator incorporates an automatic water spray type fire 

protection system, similar to that being proposed for Bay d’Espoir.  Hydro also meets this 

standard at all of its other hydraulic generating stations, as does Churchill Falls (Labrador) 

Corporation. 

 

3.2.6 Maintenance or Support Arrangements 

Maintenance of the current generator deluge systems in Bay d’Espoir has been completed 

by Hydro’s personnel.  
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3.2.7 Maintenance History 

There is no maintenance history specifically for the generator deluge system. However, the 

five year history for the Fire Protection and Detection System is provided in Table 1. 

 

Table 1: Five-Year Maintenance History 

Year 

Preventive 

Maintenance 

($000) 

Corrective 

Maintenance 

($000) 

Total 

Maintenance 

($000) 

2012 0.8 6.3 7.1 

2011 1.4 0.9 2.3 

2010 0.4 9.1 9.5 

2009 0.0 6.0 6.0 

2008 0.6 3.9 4.5 

 

3.2.8 Historical Information 

Hydro received approval under Board Order No. P.U. 4 (2013) to automate the generator 

deluge systems on two units at Bay d’Espoir in 2013 at a cost of $532,000. 

 

3.2.9 Anticipated Useful Life 

The anticipated useful life for firefighting equipment is 45 years.  The existing systems are 

between 36 (Unit 7) and 46 (Unit 3) years of age. 

  

3.4 Development of Alternatives 

The status quo is not acceptable and there are no viable alternatives to this style of 

automated generator deluge system.  
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4 CONCLUSION 

The current manual generator deluge system on Units 3 and 6 in Bay d’Espoir needs to be 

upgraded to fully automatic control. A fully automated system will reduce the safety risk to 

plant operators and also will have the potential to significantly reduce equipment damage 

in the event of a fire. An automated deluge system will align Hydro with FM Global 

recommendations, other Hydro generation plant installations, the standard put forth by the 

NFPA Recommended Practice, as well as the industry standard currently adopted by CEATI.  

All other Hydro Generating Plants have an automatic generator deluge system. The status 

quo is not acceptable and there is no viable alternative to this project. 

 

4.1 Budget Estimate 

A budget estimate for this project is provided in Table 2. 

 

Table 2:  Project Budget Estimate 
Project Cost:($ x1,000)     2014 2015 Beyond Total 

   Material Supply    35.4  0.0  0.0 35.4  

   Labour 99.8  0.0  0.0 99.8  

   Consultant 0.0  0.0  0.0 0.0  

   Contract Work     334.0  0.0  0.0 334.0  

   Other Direct Costs    8.6  0.0  0.0 8.6  

   Interest and Escalation 38.8  0.0  0.0 38.8  

   Contingency 95.5  0.0  0.0 95.5  

TOTAL 612.0  0.0  0.0  612.0  
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4.2 Project Schedule 

The anticipated schedule for this project is provided in Table 3. 

 

Table 3: Project Schedule 

Activity Start Date End Date 

Planning Open Job; review scope; site visit  February 2014 March 2014 

Design Technical specifications for the design, 

Tender documentation  

March 2014 April 2014 

Procurement Issue and award tender and track 

materials  

April 2014 June 2014 

Construction Materials on site, construction begins, 

construction complete 

June 2014 July 2014 

Commissioning Commissioning of both units June 2014 July 2014 

Closeout Closeout package September 2014 October 2014 
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SUMMARY 

This project for Unit 2 at Holyrood Thermal Generating Station is to perform a major 

overhaul of the turbine, generator and auxiliary systems.  The purpose is to return the 

turbine, generator and auxiliary systems back to design specifications, such that the 

equipment can operate safely, efficiently and reliably until the next scheduled overhaul.  In 

addition, it will identify any unusual findings, internally and/or externally, that if not 

corrected or controlled could lead to premature failure of the equipment. 

 

The major overhaul of Unit 2 would entail complete dismantling of all the turbine stages, 

removing the rotor from the generator and internal inspections of all systems and auxiliary 

equipment. The overhaul is to mainly be completed by contacted services, consisting of 

technical services, labour, materials and supervision. As required, plant personnel will 

provide assistance for application of work protection and services, parts procurement, 

removal of specific monitoring and control systems, overall contract management and 

technical liaison with Hydro’s management personnel. 
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1 INTRODUCTION 

The three major components of the thermal generating units are the power boiler, turbine 

and generator.  Through combustion of No. 6 fuel oil, the power boiler provides high energy 

steam to the turbine. The turbine is directly coupled to the generator and provides the 

rotating energy necessary for the generator to produce rated output power.  The Unit 2 

turbine is a General Electric (GE) Lynn Model D3 made up of three stages, each designed to 

extract maximum energy from the high pressure steam and in turn to provide maximum 

rotational energy to the generator.  Each turbine is constructed of three sections: a single 

flow high pressure section, a single flow intermediate section (both in one high pressure-

high temperature casing) and a separate double flow low pressure section.  The high, 

intermediate and low pressure sections of the turbine rotor are built on a single shaft with 

solid couplings to form what is known as a tandem compound, double flow, reheat turbine.  

Each stage is designed such that it extracts energy from the supplied steam as efficiently as 

possible converting it into rotational energy. 

 

The electrical generator is coupled to the steam turbine and converts the rotating energy 

into electrical power.  The generator itself is a General Electric (GE) 194 MVA two pole unit 

rotating at 3600 rpm to produce 3 phase, 0.9 power factor, 60 cycle, 16,000 volt power at 

its stator terminals. It is pressurized and cooled by hydrogen gas to provide maximum 

efficiency both in heat transfer and windage losses.  

 

The generator has two basic components; a rotational excitation field and three stationary 

stator coils.  The rotational field, through magnetic coupling, induces a high voltage into the 

stationary stator coils.  The stator coils are connected via a step-up transformer to the main 

Holyrood Terminal Station and then to the Island Interconnected System.  The turbine 

generator assembly is approximately 80 feet in length and 24 feet in diameter and is shown 

in the accompanying photos (Figures 1, 2, and 3) in both its assembled and disassembled 

states. The turbine is designed to operate using high energy steam at approximately 14,000 

Kpa pressure and 500 C temperature. The generator operates at approximately 16,000 Volts 
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and 7,000 Amps when providing full load (175 MW) to the island power grid. 

 

  
Figure 1: Unit 2 Turbine Generator Assembled 

 
Figure 2: Unit 2 HP/IP Turbine Disassembled 
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Figure 3: Unit 2 Turbine Generator Name Plate 
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2 PROJECT DESCRIPTION 

This project is to perform a scheduled major overhaul of Unit 2 turbine, generator and 

auxiliary systems located at the Holyrood Thermal Generating Station.  The turbine is 

constructed of special metal alloys to withstand the extreme temperatures and pressures 

and must conform to very close tolerances in order to convert the steam energy as 

efficiently as possible.  The generator is subjected to electrical and magnetic stresses while 

providing megawatt and megavar power for the Island Interconnected System. The 

generator stator windings have increased forces and loading induced upon them during 

system faults. Unit 2 is no exception and encounters system faults and swings in load during 

system events. To ensure that these units operate at peak performance and provide 

maximum energy on demand, it is necessary that they undergo major overhauls on a 

scheduled basis to return the equipment to design specification. The last major overhaul 

took place in 2005 and was completed by General Electric.  Overall the reliability of the unit 

is in question due to poor performance during the last Meggar and Polarization Index (PI) 

tests during the 2005 overhaul.  The tests found the winding resistance to be 

low/unacceptable with a Meggar reading of 42 megaohms and a Polarization Index of 0.9.  

General Electric recommended that the stator be rewound in during the next major outage.  

(Appendix A) However, with the announcement of the Muskrat Falls project, Unit 1 and Unit 

2 are scheduled to be decommissioned after 20/21, removing the need to rewind Unit 2. 

General Electric also noted that during startup, the turning gear drive clutch jaw teeth broke 

and recommended that non-destructive testing be performed on the teeth of the drive 

clutch and emergency governor stub shaft at every major inspection for crack development.  

 

This major overhaul consists of a total dismantling of all turbine stages, removal of the 

generator rotor, and internal inspections of all systems including auxiliary equipment. The 

work will mainly be completed by contracted services with assistance from plant personnel 

when required. The contracted work consists of technical services, labour, materials and 

supervision. Plant support is required for work protection application and services, parts 
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procurement, removal of specific monitoring and control systems, overall contract 

management, and technical liaison with Hydro’s management personnel. 

 

The work to be completed consists of three types:  Routine Standard Work (Appendix B) 

that is defined by the equipment manufacturer, Defined Work which is extra to the standard 

work and identified prior to the overhaul, and Unforeseen Work which may result from 

examination of the equipment during the internal inspection.  The contractor is responsible 

to schedule and complete the standard and defined work within the specified overhaul 

period.  The unforeseen work and associated repair schedule is determined by the 

contractor in consultation with Hydro.  The major overhaul requires approximately 12 

weeks to complete, using crews working two shifts (Appendix B).  Unforeseen work coupled 

with the transport of “out of province” repairs could alter the schedule and have an effect 

on the overall cost.  The Turbine also undergoes a valve overhaul at a three year frequency 

to inspect control and stop valves and related auxiliary equipment.  This overhaul work is 

included as part of the work schedule for the nine year major overhaul, utilizing the same 

outage, isolation and disassembly of the equipment to perform both overhauls. 

 

In 2003, Holyrood undertook a similar initiative and contracted Hartford Steam Boiler 

Inspection and Insurance Company (HSB) to review Hydro’s turbine generation operation 

using HSB’s proprietary Turbine Outage Optimization Program (TOOP) to determine if 

Holyrood should extend its current overhaul program to a longer interval.  All aspects of the 

turbine generator were reviewed; design, construction, historical experience, operation, 

maintenance, inspections and monitoring. HSB concluded that all three units could extend  

major overhaul frequency from six years to nine years provided some upgrading and repairs 

were completed and instrumentation  installed to enhance the existing turbine monitoring 

program. (see Appendix C). Hydro completed an analysis of the reports and determined that 

the upgrades and improved monitoring required to extend the major overall frequency was 

warranted as a cost savings measure without jeopardizing the safe and reliable operation of 

either unit.  The necessary upgrades were completed for all three units and the 
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maintenance plan for major overhauls revised to the nine year frequency. 

 

In January 2010, AMEC Americas Limited (AMEC) was contracted by Hydro to conduct a 

Phase 1 Condition Assessment and Life Extension Study of the Holyrood Generating facility. 

This was a non-intrusive assessment concentrating on historical data, maintenance reports, 

operations logs, existing maintenance and inspection plans and reviews with operations 

staff.  The investigation took a year to complete with a final report delivered to Holyrood 

management in March 2011 (see Appendix D).  The study agreed with the 2003 TOOP (HSB) 

report to extend the major overhaul schedule for the turbine to the nine year frequency but 

recommended that overhauls on the generators revert back to the six year interval. This 

specific recommendation will be further reviewed by Hydro before a final decision is made. 

The AMEC study also agreed with the 2003 GE recommendation to complete a more in 

depth inspection of Unit 2 generator during the next major overhaul with a follow-up plan 

to recondition both the rotor and stator if required. 

 

The first major overhaul since the nine year extension decision is scheduled for Unit 2 in 

2014.   The last major overhaul of Unit 2 was completed in 2005.  Over the past eight years 

(2005 – 2013), Unit 2 has seen 22,246 operating hours or 2.54 unit years, and approximately 

seven unit starts per year. Operating hours are low in comparison to industry normal for 

that period, typically 50,000 equipment operating hours between overhauls, but the 

number of starts would be considered high and is one of the governing factors in any major 

overhaul schedule.  This overhaul is necessary to inspect the turbine components for wear, 

to inspect the generator for its electrical and mechanical condition, and to inspect all 

auxiliary equipment.  This major overhaul is also the first under the extended maintenance 

plan and it will provide valuable data on the suitability of a longer operating period.  

 

 

  



Overhaul Steam Turbine Generator Unit 2 

 

 

Newfoundland and Labrador Hydro  7 

  

 

3 JUSTIFICATION 

This project is justified on the requirement to maintain the generating equipment in its 

optimal operating condition for Hydro to provide safe, least-cost, reliable electrical service 

to its customers.  The purpose of the major overhaul is to return the turbine, generator and 

auxiliary systems to design specifications such that they can perform safely, efficiently, and 

reliably to meet system demands until the next major overhaul.  It will also identify any 

unusual findings (internally or externally) that if not corrected or controlled could lead to 

premature failure of the equipment.   Since the installation of Unit 2 in 1969, major 

overhauls of the turbine, generator and auxiliaries have been performed on a scheduled 

basis that reflected industry standards. The manufacturer, GE in their 2003 report (FRS-No: 

20350670) identified 50 recommendations to be completed during or immediately prior to 

the next major overhaul of this turbine generator unit (see Appendix A). Based on GE’s 

conclusions and recommendations and Holyrood’s implementation of their findings, the 

next major overhaul of Unit 2 is scheduled in 2014 (nine year interval). Holyrood supplies 

approximately 33 percent of the Island Interconnected System’s capacity and is particularly 

important due to its location on the Avalon Peninsula close to the large customer base. A 

loss of Unit 2 generation during high load requirements could have a significant impact on 

the Island Interconnected System’s ability to meet demand. Under the previous GAAP 

accounting guidelines, major unit overhauls were deemed an operating and maintenance 

cost and formed part of Holyrood’s operating Budget.  In 2012, Hydro implemented new 

accounting standards under which all major overhauls are to be completed using the Capital 

Budget process. Since its installation, Unit 2 major overhauls have been completed on a 

frequency consistent with industry standards and have been included in Holyrood’s ten year 

plan of projected operating maintenance expenditures.  

 

3.1 Existing System 

Unit 2 is designed for continuous operation with varying loads. It is typically operated as a 

seasonally base-loaded unit (November to March) to meet system requirements.  It, 
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together with the other two generating units, typically provides about 33 percent of the 

Island Interconnected System load during the crucial winter peak period. Maintenance 

outages are taken during the summer months when its capacity is not required. Unit 2 has 

been operating in this mode, within design capability, since it was commissioned in 1969. 

The anticipated operational schedule for Unit 2 during the period 2013 to 2041 is shown in 

Table 1. 

 

Table 1: Holyrood Generating Station Anticipated Mode of Operation 2014 and Beyond 

2014 through 2017 - Generation: 

Capacity factor between 50 percent and 100 percent; Availability of 95percent. 

2018 through 2020 - Generation Standby: 

Capacity factor between 30 percent and 75 percent; Availability of 90 percent to 95 percent. 

2020 Onward - Offline 

 

Unit 2 turbine generator will continue with the current operating regime until after 2018.  

 

Table 2 shows the upgrades on Unit 2 since installation. 
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Table 2: Unit 2 Turbine Generator - Major Upgrades 

Year Major Work 

2008 Stator winding ground fault protection improved. 

2008 Hydrogen dryer and purity meter replaced;  

2007 New nozzle block installed; 

2005 

Full replacement of the stator slot wedges with top ripple springs; 

Slot couplers re-installed; 

Stator end-winding support system cleaned and re-tightened; 

Resistance Temperature Detectors (RTD’s) checked; 

Damaged epoxy dowels of fiber inner end-shields – repaired with oversized dowels; 

Rotor dried out and re-tested; 

Collector ring distributors corroded, removed, cleaned and put back; 

Bore seals pressure tested ; 

Realigned hydrogen seal housing; 

Hydrogen coolers cleaned and pressure tested ; 

Installed 4 new cold gas RTD’s in stator; 

Digital multi-functional generator protection relay installed, (for improved winding ground 

protection, alarms connected, and sequence of events monitoring). Electro-mechanical 

protection relays retained; and 

Hydrogen seal rings lapped and clearances re-set to lower limits to minimize future oil 

leaks.  

1999 GE static exciter replaced;  

1989/ 

90 

Up-rated from 174.160 MVA at 30 psi hydrogen pressure, to 194.445 MVA  at 45 psi 

hydrogen pressure; 

Retaining rings polished and NDE inspected in situ. 

 

3.2 Operating Experience 

Unit 2 turbine generator was installed and commissioned in 1969.  In 1990 its maximum 

continuous rating (MCR) output was increased from 150 MW to 175 MW. The Unit 2 

operating hours to the end of March 2013 were 172,632. Assuming the generator operates 

for approximately 5,000 hours per year until 2014, it is expected to attain approximately 

180,000 hours before the next major overhaul in 2014. Due mainly to system requirements, 

the unit has averaged about seven starts per year which when projected to 2014 will total 

about 65 for the nine year operating period.   
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3.2.1 Reliability Performance 

 

Following the last major overhaul on Unit 2 in 2005, there has been one forced outage for 

the unit.  On May 14, 2007, a large change on Unit 2’s vibration was noted, followed by a 

control valve (CV) malfunction which caused a forced outage.  

 

Table 3 shows Unit 2 and plant performance for a five year period (2008-2012). 

Table 3:  Holyrood Unit 2 and Plant Performance 

Five Year Average 2008-

2012 

All Causes 

Unit 

Capability 

Factor     

(%) 

DAFOR 

(%) 
Failure Rate 

Holyrood Unit 2 77.57 3.82 23.65 

 

Holyrood Plant 69.01 10.03 6.38 

    

CEA (2007-2011) 74.13 9.84 7.52 

Capability Factor is defined as unit available time. It is the ratio 

of the unit's available time to the total number of unit hours. 

     

DAFOR is defined as Derated Adjusted Forced Outage Rate. It is 

the ratio of equivalent forced outage time to equivalent forced 

outage time plus the total equivalent operating time. 

     

Failure Rate is defined as the rate at which the generating unit 

encounters a forced outage. It is calculated by dividing the 

number of transitions from an Operating state to a forced 

outage by the total operating time. 

 

 

3.2.2 Legislative or Regulatory Requirements 

There are no legislative or regulatory requirements that would make this capital budget 

proposal necessary. 

 

3.2.3 Safety Performance 

Unit 2 turbine operates at very high steam flows (1,050,000 Lbs/hour) which, combined 
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with high pressures (1,900 PSI G) and temperatures (1005 F), contribute to the wear and 

tear of internal components. The combined turbine generator weight is approximately 60 

tons, 80 feet in length and rotates at 3,600 rpm requiring specific speed governing and 

tripping mechanisms to eliminate any possibility of over-speed. The generator itself 

operates at high voltages and uses hydrogen gas as a coolant both requiring special 

containment mechanisms to prevent exposure to personnel and the environment. 

Maintenance of these systems is vital to ensure the unit’s safety performance and as such 

forms part of the major overhaul scope.  There are, however, no specific safety 

performance regulations or codes requiring compliance. 

 

3.2.4 Industry Experience 

Traditionally, the North American standard for turbine and generator major overhauls was 

based on a six year cycle. This frequency was in agreement with the original equipment 

manufacturer’s guidelines and was acceptable to the utility industry in general.  In an effort 

to reduce operating costs, utilities began to scrutinize the turbine generator major 

overhauls, in particular the six year schedules, to determine the viability of increasing the 

major overhaul frequency.  Following comprehensive reviews internally as well as through 

external expertise many utilities endorsed this recommendation and the standard 

frequency for major overhauls for many North American utilities was changed from the 

traditional six years to nine years.   

 

3.2.5 Vendor Recommendations 

In 2003, Holyrood contracted Hartford Steam Boiler (HSB) to investigate the possibility of 

extending the traditional overhaul interval of six years to a nine year frequency. Holyrood 

accepted the recommendation and revised all major overhauls to the extended frequency. 

The Original Equipment Manufacturer (OEM), General Electric verbally indicated that they 

did not endorse the six year overhaul frequency.  In 2011, AMEC’s Condition Assessment 

and Life Extension study agreed with the 2003 TOOP (HSB) report to extend the major 



Overhaul Steam Turbine Generator Unit 2 

 

 

Newfoundland and Labrador Hydro  12 

  

 

overhaul schedule for the turbine to the nine year frequency but recommended that 

overhauls on the generator revert back to the six year interval.  

 

3.2.6 Maintenance or Support Arrangements 

All major turbine generator overhauls have been performed by an OEM.  Prior to 2011, 

General Electric had been contracted by Hydro under a maintenance services agreement to 

perform all major and minor overhauls on the Holyrood turbine generator units.  In 2011, 

Hydro retendered its requirement for another three year period. Plant personnel assist the 

OEM when required, overs the work protection application and provide overall 

management and liaison for the overhaul work. 

 

3.2.7 Maintenance History 

The only maintenance cost specifically identified for Holyrood Unit 2 turbine generator in 

the last five years is for the valve overhaul at a cost of $1,003,000. 

  

3.2.8 Historical Information 

As noted previously, since 1969, major overhauls of Unit 2 turbine, generator and auxiliaries 

have been performed on a frequency that matched industry standards ranging from a one 

year frequency in 1969 to a six year frequency prior to 2003.  Valve overhauls have taken 

place on a three year frequency, one of which is typically included in the six year major 

overhaul schedule.  Table 4 details costs incurred for major overhauls on all units since 

1992. Note that the $ 3,297,000 cost of Unit 3 in 2007 was escalated due to extra repairs 

noted by General Electric in their 2001 overhaul report. The primary cause was exfoliation 

carry-over from the power boiler. 
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Table 4: Maintenance History All Units 

 

Year 

 

Unit 

Type of 

Overhaul 

Costs  

($000) 

2007 3 Major  3,297 

2005 2 Major  2,609 

2003 1 Major  2,404 

2001 3 Major  2,381 

1999 2 Major  1,849 

1997 1 Major  1,600 

1994 3 Major  1,262 

1993 2 Major  1,287 

1992 1 Major  559 

 

A major overhaul on Unit 1 was approved by Order No. P.U.5(2012) as part of the 2012 

Capital Budget for $4.2 million.  The total amount spent was $4.0 million.  The estimate for 

Unit 2 is greater than $5 million due to a 20 percent contingency and an increase in contract 

costs. 

 

3.2.9 Anticipated Useful Life 

In the 2010 Holyrood Condition Assessment, AMEC concluded that Unit 2 turbine has a 

reliable remaining life in the order of twenty years (to 2030), provided that sufficient 

inspection and testing is performed during the 2014 major overhaul.  AMEC also concluded 

that Unit 2 generator has a reliable remaining life in the order of five years (to 2015) due to 

the condition of the stator windings.  In addition during the Unit 1 Overhaul in 2012, Alstom 

performed Re-current Surge Oscillograph (RSO) testing of the Unit 1 and Unit 2 generator 

field windings with favourable test results. For Unit 2, the measurements recorded showed 

no indications of any inter turn faults in the windings.  Replacement of the stator windings 

will be required to extend the generator life beyond that date. The Life cycle curves for Unit 

2 turbine and generator (as presented in the AMEC report) are illustrated in figures 5 and 6 

below. These curves have a plot of current and projected operating hours on the Y-axis and 

calendar years on the X-axis. The vertical lines represent different nominal age limits for 

various components and the horizontal lines represent a range of practical operating-hour 

life limits based on historical information and expert opinions. The risk boxes provide an 
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indication of potential issues either from an age or operating-hour perspective. The two 

early risk areas for the turbine are the high pressure and intermediate pressure valves 

beyond 2010 and the low pressure turbine beyond 2015.  The two risk areas for the 

generator are the stator winding beyond 2015 and the rotor winding and cores beyond 

2020. The major overhaul scheduled for 2014 will extend the turbine remaining life to the 

desired 2020 end of life (EOL) date.  

 

3.3 Forecast Customer Growth 

This project is being completed strictly to maintain Unit one turbine generator in optimal 

condition to provide safe, least-cost, reliable electrical service to Hydro’s existing 

customers. Forecast customer growth is not a consideration for this project. 

 

3.4 Development of Alternatives 

There are no alternatives to this project other than to delay the major overhaul which based 

on the manufacturers’ (GE) reports, independent expert reviews, and operations experience 

would not be acceptable. 

 

3.5 Evaluation of Alternatives  

As there are no alternative to this project, no evaluation is required. A net present value 

calculation was not performed as there are no viable alternatives to performing an 

overhaul.  As this project does not involve new generation sources, a levelized cost of 

energy analysis is not applicable. 

 

3.5.1 Energy Efficiency Benefits 

This project will not provide any energy efficiency benefits other than to restore the turbine 

generator its optimal performance condition.  
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3.5.2 Economic Analysis 

A cost benefit analysis is not required for this project. There are no alternatives to this 

project other than to delay the major overhaul which based on the manufacturers’ (GE) 

reports, independent expert reviews, and operations experience would not be acceptable. 
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Figure 5: Unit 2 Turbine Life Cycle Curves 
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Figure 6:  Unit 2 Generator Life Cycle Curve 
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4 CONCLUSION 

This project is justified on the requirement to maintain the generating equipment in its 

optimal operating condition for Hydro to provide safe, least-cost, reliable electrical service 

to its customers.  The purpose of the major overhaul is to return the turbine, generator and 

auxiliary systems to design specifications such that they can perform safely, efficiently, and 

reliably to meet system demands until the next major overhaul.  It will also identify any 

unusual findings (internally or externally) that if not corrected or controlled could lead to 

premature failure of the equipment. 

 

There is a significant risk involved if the turbine, generator or any of the auxiliary systems 

should fail during periods when its generation is required. 

 

4.1 Budget Estimate 

The budget estimate for the project is $5,147.0 million.  The budget estimate is shown in 

Table 5.  

 

Table 5: Budget Estimate 

Project Cost: ($ x1,000)     2014  Beyond Total 

   Material Supply    475.0  0.0  0.0 475.0  

   Labour 350.0  0.0  0.0 350.0  

   Consultant 0.0  0.0  0.0 0.0  

   Contract Work     3,250.0  0.0  0.0 3,250.0 

   Other Direct Costs    0.0  0.0  0.0 0.0  

   Interest and Escalation 257.0  0.0  0.0 257.0  

   Contingency 815.0  0.0  0.0 815.0  

TOTAL 5,147.0  0.0  0.0  5,147.0  
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4.2 Project Schedule 

The anticipated project schedule is shown in Table 6. 

 

Table 6:    Project Schedule 

Activity Milestone 

Pre-shutdown checks May 2014 

Mobilize June 2014 

Dismantle turbine, generator, valves, and 

auxiliary equipment 

June/July 2014 

Equipment inspection June/July 2014 

Equipment repairs  July/August 2014 

Assemble turbine, generator, valves and 

auxiliary equipment 

August 2014 

Operational checks August 2014 

Demobilize September 2014 
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APPENDIX A 

General Electric Major Overhaul Report 

FRS Number 20350952 

Unit 2 Steam Turbine Inspection Report 

May – September 2005 
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APPENDIX B 

Unit 2 Major Overhaul 

Turbine Generator Standard Overhaul Work 
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APPENDIX C 

Hartford Steam Boiler (HSB) 

Turbine Outage Optimization Program (TOOP) 
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APPENDIX D 

AMEC  

Condition Assessment  

and  

Life Assessment Study 
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