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APPLICATION



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

IN THE MATTER OF an Application by
Newfoundland and Labrador Hydro for
approval of: (1) its 2004 capital budget
pursuant to s.41 (1) of the Act; (2) its 2004
capital purchases, and construction projects
in excess of $50,000 pursuant to s.41 (3) (a)
of the Act; and (3) its estimated contributions
in aid of construction for 2004 pursuant to
s.41 (5) of the Act.

TO: The Board of Commissioners of Public: Utilities (“the Board”)

THE APPLICATION of Newfoundland and Labrador Hydro (“Hydro”) (“the
Applicant”)

STATES that:

1. The Applicant is a corporationcontinuedand existing under the Hydro

Corporation Act, 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 2004 Capital Budget

in theamountof $34~5million prepared in accordance with the

guidelinesand conditions outlined in Order No. P.U. 7 (2002-2003).
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3. Section B to this Application is a list of the proposed 2004 Construction

Projects and Capital Purchases in excess of $50,000 prepared in

accordance with Order No. P.U. 7 (2002-2003).

4. Section C to this Application contains a description of a project, located

in Labrador, in a format consistent with the Guidelines for Minimum

Filing Requirements for New Generation and Transmission Projects on

the Island Interconnected System as set out in the Board’s letter of

August 19, 1999.

5. No new Leases in excess of $5,000 per year have been identified for

2004 in Section D.

6. Section E to this Application is a Schedule of Hydro’s Capital

Expenditures for the period 1998 to 2007.

7. Section F to this Application is a report on the status of the 2003

capital expenditures including those approved by Orders Nos. P.U. 29

(2002-2003), and P.U. 3 (2003), projects under $50,000 not included in

these Orders, and the 2002 capital expenditures carried forward to

2003.

8. Section G to this Application contains the supplementary reports

referred to in various capital budget proposals.

9. The proposed capital expenditures for 2004 as set out in this

Application are required to allow Hydro to continue to provide service

and facilities for its customers which are reasonably safe, adequate

and reliable.
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10. The Applicant has estimated the total of contributions in aid of

construction for 2004 to be approximately $240,000. The information

contained in the 2004 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.

11. Communications with respect to this Application should be forwarded

to Maureen P. Greene, Q.C., Vice-President and General Counsel,

P.O. Box 12400, St. John’s, Newfoundland and Labrador, AIB 4K7,

Telephone: (709) 737-1465.

The Applicant requests that the Board make an Order as follows:

(1) Approving Hydro’s 2004 Capital Budget as set out in Section

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

(2) Approving 2004 Capital Purchases and Construction

Projects in excess of $50,000 as set out in Sections B and C

hereto, pursuant to Section 41(3) (a) of the Act; and

(3) Approving the proposed estimated contributions in aid of

construction as set out in paragraph 10 hereof for 2004 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.
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DATED at St. John’s, Newfoundland, this of March, 2003.

NEWFOUNDLAND AND LABRADOR HYDRO

Newfoundland and Labrador Hydro
P.O. Box 12400
500 Columbus Drive
St. John’s, Newfoundland and Labrador
Al B 4K7
Telephone: (709) 737-1291

President and Chief Executive Officer



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

IN THE MATTER OF an Application by
Newfoundland and Labrador Hydro for
approval of: (1) its 2004 capital budget
pursuant to s.41 (1) of the Act; (2) its 2004
capital purchases, and construction projects
in excess of $50,000 pursuant to s.41 (3) (a)
of the Act; and (3) its estimated contributions
in aid of construction for 2004 pursuant to
s.41 (5) of the Act.

TO: The Board of Commissioners of Public Utilities (“the Board”)

AFFIDAVIT

I, William E. Wells, Business Executive, make oath and say as follows:

1. That I am the President and Chief Executive Officer of Hydro and
as such I have knowledge of and responsibility for the matters
arising in the within matter.

2. That I have read the contents of the attached application and those
contents are correct and true to the best of my knowledge,
information and belief.

SWORN TO in the )
City of St. John’s, in the )
Province of Newfoundland and Labrador) / •

this 2dayofMarch,2003, ) / ,‘

,

before me: ) WiWam E. Wells
)
)

_____________ )
Mau teen P. Greene
Barrister (Nfld.)
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Exp To Future  

 2003 2004   Years     Total  
 

     

 
 GENERATION 23 5,079 3,036 8,138

 TRANSMISSION & RURAL OPERATIONS 118  12,177  0 12,295

 
 GENERAL PROPERTIES 3,864 16,209 15,310 35,383

ALLOWANCE FOR UNFORESEEN EVENTS 0  1,000  0 1,000

    
   

                TOTAL CAPITAL BUDGET  4,005 34,465 18,346 56,816
   

NEWFOUNDLAND & LABRADOR HYDRO

2004 CAPITAL BUDGET - OVERVIEW

($,000)
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NEWFOUNDLAND & LABRADOR HYDRO

2004 CAPITAL BUDGET - SUMMARY BY CATEGORY

($,000)

Exp To Future
 2003 2004   Years     Total

 GENERATION      

     HYDRO PLANTS  

             Construction Projects 20 2,507 0 2,527  
             Tools & Equipment 3 191 0 194  
      

     THERMAL PLANT
             Construction Projects 0 2,281 1,034 3,315  
             Property Additions 0 78 2,002 2,080  
             Tools & Equipment 0 22 0 22  
  

      
   

                             TOTAL GENERATION 23  5,079  3,036 8,138
 

 TRANSMISSION & RURAL OPERATIONS

     TRANSMISSION 111 4,216 0 4,327
         
     SYSTEM PERFORMANCE & PROTECTION 0 303 0 303  

 

     TERMINALS 7 1,656 0 1,663  

     DISTRIBUTION 0 5,153 0 5,153  

     GENERATION 0 205 0 205

     GENERAL        
             Metering 0 104 0 104
             Properties 0 49 0 49
             Tools & Equipment  0 491 0 491

   

            TOTAL TRANSMISSION & RURAL OPERATIONS 118 12,177 0 12,295
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NEWFOUNDLAND & LABRADOR HYDRO

2004 CAPITAL BUDGET - SUMMARY BY CATEGORY

($,000)

Exp To Future   
 2003 2004  Years     Total   

 

 GENERAL PROPERTIES

     INFORMATION SYSTEMS & TELECOMMUNICATIONS 2,280  13,817  13,905  30,002   
  

     ADMINISTRATIVE 1,584 2,392 1,405 5,381  
   

                             TOTAL GENERAL PROPERTIES 3,864 16,209 15,310 35,383

   

ALLOWANCE FOR UNFORESEEN EVENTS 0 1,000 0 1,000

                TOTAL CAPITAL BUDGET 4,005  34,465  18,346 56,816
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2004 CAPITAL BUDGET - DETAIL

($,000)  

 Explanation
Exp To Future In-Ser Page

PROJECT DESCRIPTION 2003 2004  Years     Total Date Ref.

HYDRO PLANTS
CONSTRUCTION PROJECTS

Replace Unit No. 7 Exciter  - Bay D'Espoir 13 757  770 Oct. 04 B-5
Replace Gate Hoist No. 2 - Ebbegunbaeg Control Structure 7 508 515 Sep. 04 B-8
Replace Unit 2 Governor Controls - Cat Arm  540 540 Oct. 04 B-10
Replace Unit 2 Exciter  - Cat Arm 519 519 Nov. 04 B-12
Upgrade Controls Spherical Valve No. 3 - Bay D' Espoir 183 183 Aug. 04 B-14

   
TOTAL CONSTRUCTION PROJECTS 20 2,507 0 2,527

 

TOOLS & EQUIPMENT

Replace Loader/Backhoe - Bay D'Espoir 3 121  124 Nov. 04 B-16
Purchase & Replace T & E Less than $ 50,000  70 70  

    
TOTAL TOOLS & EQUIPMENT 3 191 0 194

    

GENERATION
NEWFOUNDLAND & LABRADOR HYDRO
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                                    NEWFOUNDLAND & LABRADOR HYDRO
GENERATION

2004 CAPITAL BUDGET - DETAIL
($,000)

 
Explanation

Exp To Future In-Ser Page
PROJECT DESCRIPTION 2003 2004  Years     Total Date Ref.

 

THERMAL PLANT

CONSTRUCTION PROJECTS

Upgrade Control System - Holyrood 1,553 1,034 2,587 Aug. 05 B-17
Purch/Inst Ambient Monitoring System Enhancement 728 728 Oct. 04 B-19
     

     
TOTAL CONSTRUCTION PROJECTS 0  2,281  1,034 3,315

   
PROPERTY ADDITIONS

Upgrade Civil Structures 78 2,002 2,080 Jul. 05 B-22

    
TOTAL PROPERTY ADDITIONS 0 78 2,002 2,080

    
TOOLS & EQUIPMENT

Purchase & Replace Tools & Equipment Less than $ 50,000 0 22 0 22  

     
TOTAL TOOLS & EQUIPMENT 0 22 0 22

   

                             TOTAL GENERATION 23  5,079  3,036  8,138  
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NEWFOUNDLAND & LABRADOR HYDRO
TRANSMISSION & RURAL OPERATIONS

2004 CAPITAL BUDGET - DETAIL
($,000)

Explanation
Exp To Future In-Ser Page

PROJECT DESCRIPTION 2003 2004  Years     Total Date Ref.

TRANSMISSION 

Upgrade TL214 - (138kV Bottom Brook - Doyles) 111 2,836 2,947 Sep. 04 B-25
Replace Insulators TL233 - (230kV Buchans - Bottom Brook) 1,055 1,055 Oct. 04 B-27
Replace Wood Poles - Transmission 325  325 Dec. 04 B-28

     
TOTAL TRANSMISSION 111 4,216 0 4,327

   

SYSTEM PERFORMANCE & PROTECTION

Upgrade 138kV and 66kV Protection - Deer Lake and Sunnyside 150 150 Dec. 04 B-29
Replace Digital Fault Recorder - Bay D'Espoir 77 77 Aug. 04 B-30
Purchase and Install Remote Relay Data Acquisition Equipment 46 46 Aug. 04  
Upgrade Breaker Controls - Western Avalon and Holyrood Terminal Stations 30 30 Aug. 04

   
TOTAL SYSTEM PERFORMANCE & PROTECTION 0 303 0 303

   

TERMINALS

Purchase and Install Transformer Addition - Happy Valley Terminal Station 7 1,244 1,251 Nov. 04 C-2
Install Motor Drive Mechanisms on Disconnect Switches - West Coast 207 207 Oct. 04 B-31
Replace Instrument Transformers 77 77 Dec. 04 B-33
Replace Surge Arrestors 70 70 Dec. 04 B-35
Replace 125V Battery Banks - Bottom Brook and Holyrood Terminal Stations 58 58 Jul. 04 B-37
      

     
TOTAL TERMINALS 7 1,656 0 1,663
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NEWFOUNDLAND & LABRADOR HYDRO
TRANSMISSION & RURAL OPERATIONS

2004 CAPITAL BUDGET - DETAIL
($,000)

 
Explanation

Exp To Future In-Ser Page
PROJECT DESCRIPTION 2003 2004  Years     Total Date Ref.

DISTRIBUTION

Provide Service Extensions  1,558  1,558 Dec. 04 B-39
Upgrade Distribution Systems  1,471  1,471 Dec. 04 B-41
Pole Replacements 993 993 Sep. 04 B-43
Insulator Replacements  945 945 Oct. 04 B-45
Purchase and Install Recloser L6 - Bear Cove 85 85 Oct. 04 B-47
Replace Substation Transformer - Rigolet 76 76 Oct. 04 B-48
Purchase and Install Recloser L1 - Conche 25 25 Oct. 04  

   
                            TOTAL DISTRIBUTION 0 5,153 0 5,153

   

GENERATION

Upgrade Generator Relaying - Happy Valley North Plant  170 170 Sep. 04 B-51
Purchase and Install P.T.'s - Ramea  35 35 Sep. 04  

    

                            TOTAL GENERATION 0 205 0 205  

   

GENERAL

METERING

Purchase Meters & Equipment - TRO System 98 98 Dec. 04 B-52
Purchase Metering Spares - Bulk Electrical System 6 6 Dec. 04

    
TOTAL METERING 0 104 0 104

   

PROPERTIES

Survey of Hydro's Primary Distribution Line Right-of-Ways 49 49 Oct. 04  
   

TOTAL PROPERTIES 0 49 0 49
   

TOOLS & EQUIPMENT

Purchase & Replace Tools & Equipment Less than $ 50,000 102 102
Replace Light Duty Mobile Equipment Less than $ 50,000  389  389

    
TOTAL TOOLS & EQUIPMENT 0 491 0 491

   
                            TOTAL GENERAL 0 644 0 644

   
             TOTAL TRANSMISSION & RURAL OPERATIONS 118 12,177 0 12,295
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NEWFOUNDLAND & LABRADOR HYDRO
GENERAL PROPERTIES

2004 CAPITAL BUDGET - DETAIL
($,000)

Explanation
Exp To Future In-Ser Page

PROJECT DESCRIPTION 2003 2004  Years     Total Date Ref.
 

INFORMATION  SYSTEMS & TELECOMMUNICATIONS

SOFTWARE APPLICATIONS

Infrastructure Replacement

Replace Energy Management System - Energy Control Centre 1,214 4,293 6,780 12,287 Oct. 06 B-53

New Infrastructure

Corporate Applications Environment 540 540 Dec. 04 B-59
Applications Enhancements 463  463 Dec. 05 B-60
Security Program - Centralized Log Monitoring & Analysis System 57 83 140 Dec. 04 B-62
Security Program - Secure Remote Access 75 76 151 Dec. 05 B-64

 
   

TOTAL SOFTWARE APPLICATIONS 1,271 5,454 6,856 13,581
   

COMPUTER OPERATIONS

Infrastructure Replacement

End User & Server Evergreen Program 2,811 2,811 Oct. 04 B-66
      
New Infrastructure

 
Peripheral Infrastructure Replacement - 2004 101 101 Dec. 04 B-69

Upgrade of Technology

JDE Migration Assessment Study 231 231 May. 04 B-70

   
TOTAL COMPUTER OPERATIONS 0 3,143 0 3,143
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NEWFOUNDLAND & LABRADOR HYDRO
GENERAL PROPERTIES

2004 CAPITAL BUDGET - DETAIL
($,000)

Explanation
Exp To Future In-Ser Page

PROJECT DESCRIPTION 2003 2004  Years     Total Date Ref.
 

INFORMATION  SYSTEMS & TELECOMMUNICATIONS

NETWORK SERVICES

Infrastructure Replacement

Replace VHF Mobile Radio System 3,048 5,802 8,850 Dec. 05 B-71
Replace Powerline Carrier Equipment - Transmission System - West Coast 1,009 419  1,428 Dec. 04 B-73
Replace Battery System - Multiple Sites - 2004 274 274 Oct. 04 B-75
Replace Remote Terminal Unit for Hydro - Phase 5 314 314 Oct. 04 B-77
Replace Telephone Isolation Equipment - Doyles 49 49 Jun. 04  
Upgrade Site Grounding at Telecontrol Site - Phase 5 49 49 Jun. 04  

Network Infrastructure

Purchase Test Equipment 48 48 Jun. 04  
Upgrade Local Area Networks (LANs) - Multiple Sites - 2004 48 48 Oct. 04  
     
Upgrade of Technology

Replacement of Operational Data & Voice Network - Phase 2 971 1,247 2,218 Oct. 05 B-79

   
TOTAL NETWORK SERVICES 1,009 5,220 7,049 13,278

   

TOTAL INFORMATION SYSTEMS & TELECOMMUNICATIONS 2,280  13,817  13,905  30,002
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NEWFOUNDLAND & LABRADOR HYDRO
GENERAL PROPERTIES

2004 CAPITAL BUDGET - DETAIL
($,000)

Explanation
Exp To Future In-Ser Page

PROJECT DESCRIPTION 2003 2004  Years     Total Date Ref.
 

ADMINISTRATIVE

Vehicles

Replace  Vehicles - Hydro System - 2003 1,584 1,142  2,726 Jun. 04 B-81
Replace  Vehicles - Hydro System - 2004 1,081 1,181 2,262 Jun. 05 B-83

 ADMINISTRATION 

Purchase Cash Remittance Processor 60 60 Apr. 04 B-85
Electronic Metering Reading 36 224 260 Dec. 05 B-86
Purchase & Replace Admin Office Equip less than $50,000  73  73   

    
TOTAL ADMINISTRATIVE 1,584  2,392  1,405  5,381

    
                         TOTAL GENERAL PROPERTIES 3,864  16,209  15,310  35,383  

    



SECTION B 
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Exp To Future  

 2003 2004   Years     Total  
 

     

 
 GENERATION 23 4,987 3,036 8,046

 TRANSMISSION & RURAL OPERATIONS 111  10,251  0 10,362

 
 GENERAL PROPERTIES 3,864 15,942 15,310 35,116

ALLOWANCE FOR UNFORSEEN EVENTS 0  1,000  0 1,000

    
   

                TOTAL CAPITAL BUDGET  3,998 32,180 18,346 54,524
   

NEWFOUNDLAND & LABRADOR HYDRO

2004 CAPITAL BUDGET - OVERVIEW

($,000)
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2004 CAPITAL BUDGET - PROJECTS OVER $50,000 BY CATEGORY

($,000)  

 Explanation
Exp To Future In-Ser Page

PROJECT DESCRIPTION 2003 2004  Years     Total Date Ref.

Replace Unit No. 7 Exciter  - Bay D'Espoir 13 757  770 Oct. 04 B-5
Replace Gate Hoist No. 2 - Ebbegunbaeg Control Structure 7 508 515 Sep. 04 B-8
Replace Unit 2 Governor Controls - Cat Arm  540 540 Oct. 04 B-10
Replace Unit 2 Exciter  - Cat Arm 519 519 Nov. 04 B-12
Upgrade Controls Spherical Valve No. 3 - Bay D' Espoir 183 183 Aug. 04 B-14
Replace Loader/Backhoe - Bay D'Espoir 3 121  124 Nov. 04 B-16
Upgrade Control System - Holyrood 1,553 1,034 2,587 Aug. 05 B-17
Purch/Inst Ambient Monitoring System Enhancement 728 728 Oct. 04 B-19
Upgrade Civil Structures 78 2,002 2,080 Jul. 05 B-22

     
                             TOTAL GENERATION 23  4,987  3,036  8,046  

   

GENERATION
NEWFOUNDLAND & LABRADOR HYDRO
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NEWFOUNDLAND & LABRADOR HYDRO
TRANSMISSION & RURAL OPERATIONS

2004 CAPITAL BUDGET - PROJECTS OVER $50,000 BY CATEGORY
($,000)

Explanation
Exp To Future In-Ser Page

PROJECT DESCRIPTION 2003 2004  Years     Total Date Ref.

Upgrade TL214 - (138kV Bottom Brook - Doyles) 111 2,836 2,947 Sep. 04 B-25
Replace Insulators TL233 - (230kV Buchans - Bottom Brook) 1,055 1,055 Oct. 04 B-27
Replace Wood Poles - Transmission 325  325 Dec. 04 B-28
Upgrade 138kV and 66kV Protection - Deer Lake and Sunnyside 150 150 Dec. 04 B-29
Replace Digital Fault Recorder - Bay D'Espoir 77 77 Aug. 04 B-30
Install Motor Drive Mechanisms on Disconnect Switches - West Coast 207 207 Oct. 04 B-31
Replace Instrument Transformers 77 77 Dec. 04 B-33
Replace Surge Arrestors 70 70 Dec. 04 B-35
Replace 125V Battery Banks - Bottom Brook and Holyrood Terminal Stations 58 58 Jul. 04 B-37
Provide Service Extensions  1,558  1,558 Dec. 04 B-39
Upgrade Distribution Systems  1,471  1,471 Dec. 04 B-41
Pole Replacements 993 993 Sep. 04 B-43
Insulator Replacements  945 945 Oct. 04 B-45
Purchase and Install Recloser L6 - Bear Cove  85 85 Oct. 04 B-47
Replace Substation Transformer - Rigolet 76 76 Oct. 04 B-48
Upgrade Generator Relaying - Happy Valley North Plant 170 170 Sep. 04 B-51
Purchase Meters & Equipment - TRO System 98 98 Dec. 04 B-52
     

             TOTAL TRANSMISSION & RURAL OPERATIONS 111 10,251 0 10,362
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NEWFOUNDLAND & LABRADOR HYDRO
GENERAL PROPERTIES

2004 CAPITAL BUDGET - PROJECTS OVER $50,000 BY CATEGORY
($,000)

Explanation
Exp To Future In-Ser Page

PROJECT DESCRIPTION 2003 2004  Years     Total Date Ref.
 

Replace Energy Management System - Energy Control Centre 1,214 4,293 6,780 12,287 Oct. 06 B-53
Corporate Applications Environment 540 540 Dec. 04 B-59
Applications Enhancements 463  463 Dec. 05 B-60
Security Program - Centralized Log Monitoring & Analysis System 57 83 140 Dec. 04 B-62
Security Program - Secure Remote Access 75 76 151 Dec. 05 B-64
End User & Server Evergreen Program 2,811 2,811 Oct. 04 B-66
Peripheral Infrastructure Replacement - 2004 101 101 Dec. 04 B-69
JDE Migration Assessment Study 231 231 May. 04 B-70
Replace VHF Mobile Radio System 3,048 5,802 8,850 Dec. 05 B-71
Replace Powerline Carrier Equipment - Transmission System - West Coast 1,009 419  1,428 Dec. 04 B-73
Replace Battery System - Multiple Sites - 2004 274 274 Oct. 04 B-75
Replace Remote Terminal Unit for Hydro - Phase 5 314 314 Oct. 04 B-77
Replacement of Operational Data & Voice Network - Phase 2 971 1,247 2,218 Oct. 05 B-79
Replace  Vehicles - Hydro System - 2003 1,584 1,142  2,726 Jun. 04 B-81
Replace  Vehicles - Hydro System - 2004 1,081 1,181 2,262 Jun. 05 B-83
Purchase Cash Remittance Processor 60 60 Apr. 04 B-85
Electronic Metering Reading 36 224 260 Dec. 05 B-86
       

    
                         TOTAL GENERAL PROPERTIES 3,864  15,942  15,310  35,116  
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2004 CAPITAL PROJECTS OVER $50,000 

EXPLANATIONS 
 
Project Title:  Replace Unit No. 7 Exciter – Bay d’Espoir 

Location: Bay d’Espoir  

Division:  Production 

Classification: Hydro Plants 

 

Project Description: 
This project for 2004 is the continuation of a project which the Board has approved funds for 

2003.  The project consists of the purchase, installation and commissioning of a replacement 

static exciter for Unit 7 at Bay d’Espoir.  The exciter will be an ABB Unitrol P similar to that used 

on Units 1 to 6 at Bay d’Espoir.  The installation will be done during the planned maintenance 

outage for Unit 7 in 2004.  This project is part of an ongoing replacement program started in 

1995.  To date, exciters have been replaced on six units at Bay d’Espoir, two units at Holyrood 

and most recently on Unit 1 at Cat Arm in 2002. 

 

Project Cost:                ($ x1,000)      2003     2004   Beyond    Total  
 Material Supply  0.0  510.0  0.0  510.0 
 Labour  0.0  65.0  0.0  65.0 
 Engineering  12.0  63.0  0.0  75.0 
 Project Management  0.0  0.0  0.0  0.0 
 Inspection & Commissioning  0.0  0.0  0.0  0.0 
 Corp O/H, AFUDC, Esc. & Contingency  1.1  119.2  0.0  120.3 
 Total  13.1  757.2  0.0  770.3 
 
Operating Experience: 
The existing exciter is part of the original equipment installed in 1977.  It has been in service for 

96300 hours.  The most recent repair on the exciter is a fan failure in September 2000 which 

resulted in a unit trip. 

 

Project Justification: 
The existing General Electric (GE) Silcomatic IV exciter is the original equipment installed in 

1977.  GE is no longer able to guarantee the availability of components needed to repair failed 

electronic cards. 

 

A report titled “A Condition Assessment of Exciters within the Bay d’Espoir Powerhouse No.2, 

Hind’s Lake, Upper Salmon, Cat Arm and Holyrood Generating Stations” dated March 28, 2000 

was prepared by Generation Engineering and was submitted to the Board as part of Hydro’s 

2003 Capital Budget Application (Section G, Appendix I).  
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2004 CAPITAL PROJECTS OVER $50,000 

EXPLANATIONS 
 
Project Title:  Replace Unit No. 7 Exciter – Bay d’Espoir (cont’d.) 
 

Project Justification: (cont’d.) 
This report looked at the service history of the Unit 7 exciter and the availability of technical 

support and spare parts from the original equipment manufacturer (General Electric). 

 

At the time of the report, GE identified two cards that were obsolete and no longer 

manufactured.  Hydro has one of these cards in stock but not the other.  As well, GE stated that 

they would provide technical support for the near future but could not guarantee the repair of 

failed cards as the electronic components to repair the cards may not be available.  If parts were 

to fail and spares were not available, it could result in a lengthy outage. 

 

The report recommended the replacement of the Unit 7 exciter in 2004.  The average service 

life of the six exciters replaced in Bay d’Espoir and two in Holyrood between 1995 and 2000 was 

27 years.  Based on an in service date of 1977 for the Unit 7 exciter, 2004 is an acceptable time 

to replace it. 

 

The replacement of the Unit 7 exciter is a preventative measure to ensure that an exciter is in 

place that is fully supported by the manufacturer.  The same model of exciter used at Bay d’Espoir 

on Units 1 - 6 is proposed for the Unit 7 replacement in 2004.  The training for this type of exciter 

has been done and maintenance and engineering personnel will have familiarity with this model. 

 

The loss of the exciter on Unit 7 would result in the unit (150 MW) being out of service until 

repairs could be made.  If a working spare part is available, the outage duration would be short.  

If the part is not available, the outage will be lengthy while a spare is being found or a new 

exciter has to be purchased and commissioned.  This will impact the reliability and availability of 

the unit and it could affect Hydro’s ability to supply all of its customers.  Depending on the time 

of year when an outage occurs, replacement capacity, if available, would have to be obtained 

through increased thermal production at Holyrood or gas turbine sites at significantly higher 

costs.  The cost of replacement energy from Holyrood arising from an outage of this unit 
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2004 CAPITAL PROJECTS OVER $50,000 

EXPLANATIONS 
 
Project Title:  Replace Unit No. 7 Exciter – Bay d’Espoir (cont’d.) 
 

Project Justification: (cont’d.) 
is approximately $168,000/day assuming fuel at $29.20/bbl.  As well, a lengthy outage would 

increase the risk of spill during high inflow periods. 

 
Future Plans: 
This project will complete the exciter replacement at Bay d’Espoir. 
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2004 CAPITAL PROJECTS OVER $50,000 

EXPLANATIONS 
 
Project Title:  Replace Gate Hoist No. 2 - Ebbegunbaeg Control Structure 

Location: Ebbegunbaeg Control Structure  

Division:  Production 

Classification: Hydro Plants 

 

Project Description: 
This project for 2004 is a continuation of a project for which the Board has approved funds for 

2003.  The project consists of the replacement of the existing screw stem hoist mechanism on 

gate No. 2 at the Ebbegunbaeg Control Structure with a wire rope type hoist.   

 

Project Cost:                ($ x1,000)      2003     2004   Beyond    Total  
 Material Supply  0.0  279.0  0.0  279.0 
 Labour  0.0  106.0  0.0  106.0 
 Engineering  6.0  22.0  0.0  28.0 
 Project Management  0.0  0.0  0.0  0.0 
 Inspection & Commissioning  0.0  9.0  0.0  9.0 
 Corp O/H, AFUDC, Esc. & Contingency  0.6  91.9  0.0  92.5 
 Total  6.6  507.9  0.0  514.5 
 
Operating Experience: 
The Ebbegunbaeg gates control the flow of water from Meelpaeg Lake into the Upper Salmon 

and Bay d’Espoir power plants and is in virtually continuous use.  The structure and equipment 

are 35 years old.  In 2000, two screw stems, drive nuts and extensions were replaced at a cost 

of $52,000.  Engineering, delivery and installation took 5 months. Since then, slight bends have 

developed and drive nuts had to be replaced again. 

 

Project Justification: 
The existing screw stem hoists are 35 years old and require significant maintenance.  Although 

screw stem gates are common across Canada, each installation is custom designed and “off the 

shelf” parts are not available for hoists of this age.  Screw stems bend frequently, are expensive 

to replace and have a long lead time for manufacture.  The gear boxes and other components 

are obsolete and replacement parts must be reverse engineered and custom manufactured.  

Depending on which component fails, a gate could be out of service for several months awaiting 

a replacement part.  As the structure is remotely controlled, it is essential that the gates are 

capable of being operated at all times.  If a screw stem were to break or brass drive nut strip 

during gate closure, the gate indication could be “closed” at the Energy Control Centre, while  
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EXPLANATIONS 
 
Project Title:  Replace Gate Hoist No. 2 - Ebbegunbaeg Control Structure (cont’d.) 
 
Project Justification: (cont’d.) 
the gate is actually in the open position.  Were such an event to occur when the unit at Upper 

Salmon is not available, water would have to be spilled around the Upper Salmon facility.  The 

value of this lost production is equivalent to approximately 3,200 barrels of oil per day at 

Holyrood.  At $29.20/barrel, this would represent a loss of  $93,000 per day. 

 

The Ebbegunbaeg gates are very important in the operation of the Bay d’Espoir reservoir 

system.  The hoist removed will be retained to provide spare parts for the remaining two gates.  

For normal operation only one gate is used at Ebbegunbaeg.  Gate No. 2 hoist will be replaced 

because, as the center gate, it is hydraulically preferred and receives the most use.  Replacing 

the hoist mechanism with a new assembly will ensure that the most frequently operated gate 

has high reliability.  Wire rope hoists are expected to be more reliable than screw stem hoists. 

 

To ensure that this project will be completed at the lowest possible cost, Newfoundland and 

Labrador Hydro will solicit competitive bids for all materials and external labor. 

 

Future Plans: 
None.
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EXPLANATIONS 
 
Project Title:  Replace Unit 2 Governor Controls  – Cat Arm 

Location: Cat Arm 

Division:  Production 

Classification: Hydro Plants 

 

Project Description: 
This project consists of the purchase, installation and commissioning of a replacement for the 

controls portion of the governor on Unit 2 at Cat Arm.  The installation will be done during the 

planned outage of the unit in 2004. 

 

Project Cost:                ($ x1,000)      2004     2005   Beyond    Total  
 Material Supply  325.0  0.0  0.0  325.0 
 Labour  80.0  0.0  0.0  80.0 
 Engineering  50.0  0.0  0.0  50.0 
 Project Management  0.0  0.0  0.0  0.0 
 Inspection & Commissioning  0.0  0.0  0.0  0.0 
 Corp O/H, AFUDC, Esc. & Contingency  85.0  0.0  0.0  85.0 
 Total  540.0  0.0  0.0  540.0 
 
Operating Experience: 
The governor controls are the original equipment which has been in service since 1984 and has 

been in operation approximately 33,000 hours.  The most recent card repair on Unit 2 governor 

was the replacement of the speed setpoint control card on July 3, 2002. 

 

Project Justification: 
The governor on Unit 2 at Cat Arm is the original equipment put into service in 1984.  It serves 

to regulate the speed of the generating unit. The governor controls are an analog electronic type 

that has been manufactured since 1974. The replacement is required due to the manufacturer’s 

decision to discontinue repair or replacement of electronic cards by the end of 2004.    

 

A report titled “Condition Assessment of Governor Controls for Upper Salmon and Cat Arm 

Units” was prepared by Generation Engineering dated June 2001 and is attached to Section G, 

Appendix 1.  This report reviewed the service history of the Cat Arm governor controls and the 

availability of technical support and spare parts from the original equipment manufacturer. 
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EXPLANATIONS 
 
Project Title:  Replace Unit 2 Governor Controls  – Cat Arm (cont’d.) 
 

Project Justification: (cont’d.) 
The report recommended that the governor controls for one unit should be replaced in 2004 as 

a preventative measure which will ensure that a supply of spare parts is available beyond 2004 

for the remaining unit. 

 

The loss of the governor controls would result in the unit being out of service until repairs could 

be made.  While spares are available the problem can be corrected and the unit returned to 

service within a reasonably short time.  After 2004 a failure could result in a lengthy outage to 

the unit while a replacement control system is purchased and installed.  A typical delivery time 

frame for a governor control system is 120 days.   

 

Depending on the time of year when an outage occurs, replacement capacity, if available, would 

have to be obtained through increased thermal production at Holyrood or gas turbines at 

significantly higher costs. Replacement energy from Holyrood as a result of an outage to this 

unit would cost approximately $71,000/day assuming fuel at  $29.20/bbl.  As well, a lengthy 

outage would increase the risk of spill during higher inflow periods. 

 

To ensure that the project will be completed at lowest possible cost, Hydro will solicit 

competitive bids for all materials and external labour. 

 

Future Plans: 
None. 

 

 



Page B-12  
2004 CAPITAL PROJECTS OVER $50,000 

EXPLANATIONS 
 
Project Title:  Replace Unit 2 Exciter – Cat Arm  

Location: Cat Arm 

Division:  Production 

Classification: Hydro Plants 

 

Project Description: 
The project consists of the purchase, installation and commissioning of a replacement static 

exciter for Unit 2 at Cat Arm. The replacement exciter will be an ABB Unitrol F model similar to 

that installed at Cat Arm - Unit No. 1 in 2002 and Granite Canal in 2003. 

 

Project Cost:                ($ x1,000)      2004     2005   Beyond    Total  
 Material Supply  305.0  0.0  0.0  305.0 
 Labour  80.0  0.0  0.0  80.0 
 Engineering  50.0  0.0  0.0  50.0 
 Project Management  0.0  0.0  0.0  0.0 
 Inspection & Commissioning  0.0  0.0  0.0  0.0 
 Corp O/H, AFUDC, Esc. & Contingency  83.5  0.0  0.0  83.5 
 Total  518.5  0.0  0.0  518.5 
 
Operating Experience: 
The existing exciter is part of the original equipment in service since 1984. The unit has been in 

operation for 33,000 hours. The most recent problem with the exciter was in September 2001 

when the field breaker repeatedly opened and closed. 

 

Project Justification: 
The existing Brown Boveri Type A 16030 exciter is the original equipment installed in 1984.  

Spare parts for the exciter are no longer manufactured or technically supported by the 

manufacturer. 

 

A report titled “A Condition Assessment of Exciters within the Bay D’Espoir Powerhouse No. 2, 

Hinds Lake, Upper Salmon, Cat Arm and Holyrood Generating Stations” was prepared by 

Generation Engineering dated March 28, 2000.  This report reviewed the service history of the 

Unit 2 exciter and the availability of technical support and spare parts from the original 

equipment manufacturer.  The report was submitted to the Board as part of Hydro’s 2003 

Capital Budget Application (Section G, Appendix I) 
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Project Title:  Replace Unit 2 Exciter – Cat Arm (cont’d.) 
 
Project Justification: (cont’d.) 
The manufacturer has advised that all parts are obsolete and no longer manufactured.  The lack 

of engineering support was identified as a concern in addition to the spare parts availability. If 

parts were to fail and spares were not available, it could result in a lengthy outage. 

 

Depending on the time of year when an outage occurs, replacement energy, if available, would 

have to be obtained through increased thermal production at Holyrood or gas turbines at 

significantly higher cost. Replacement energy from Holyrood as a result of an outage to this unit 

would cost approximately $71,000/day assuming fuel at $29.20/bbl. As well, a lengthy outage 

would increase the risk of spill during high inflow periods. 

 

Training for the proposed type of exciter has been completed, spare parts are available, and 

maintenance and engineering personnel are familiar with the model. To-date, exciters have 

been replaced on six units at Bay d’Espoir, two units at Holyrood and most recently on Unit No. 

1 at Cat Arm during 2002. 

 

 

 

Future Plans: 
This project will complete exciter replacements at Cat Arm. 
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EXPLANATIONS 
 
Project Title:  Upgrade Controls Spherical Valve No. 3 

Location:  Bay d’Espoir 

Division:  Production 

Classification: Hydro Plants 

 

Project Description: 
This project involves the upgrading of the control system for spherical valve No. 3 by replacing 

components, including control valves, piping, tubing, and control panel.  It is a continuation of a 

program started in 2001 to upgrade control systems on spherical valves at Bay d’Espoir.  The 

Board has previously approved upgrades on three of the six systems at Bay d’Espoir 

powerhouse No. 1.  The new controls will have stainless steel mechanical components for 

corrosion protection and a programmable logic controller with manual overrides.   

 
Project Cost:                ($ x1,000)      2004     2005   Beyond    Total  
 Material Supply  100.0  0.0  0.0  100.0 
 Labour  39.0  0.0  0.0  39.0 
 Engineering  6.0  0.0  0.0  6.0 
 Project Management  7.0  0.0  0.0  7.0 
 Inspection & Commissioning  2.0  0.0  0.0  2.0 
 Corp O/H, AFUDC, Esc. & Contingency  29.2  0.0  0.0  29.2 
 Total  183.2  0.0  0.0  183.2 
 
Operating Experience: 
Bay d’Espoir unit No. 3, along with the spherical valve and control system became, operational 

in October 1967.  This generating unit typically operates for 5,500 hours each year.  The 

spherical valve is the main shut-off valve for the turbine and also functions as an emergency 

shut-off device.  In the last five years, there have been 28 maintenance events for this control 

system, which is much higher than expected.  Control systems on Unit No. 4 and Unit No. 2 

were upgraded in 2001 and 2002 respectively and the upgrade for Unit No. 1 is expected to be 

completed during 2003. 

 

Project Justification: 
The control system for spherical valve No. 3 is obsolete and unreliable.  Replacement parts 

have to be reversed engineered and custom made.  The failure of the existing control system 

can result in the following events: 
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Project Title:  Upgrade Controls Spherical Valve No. 3 – Bay d’Espoir (cont’d.) 
 
Project Justification: (cont’d.) 
a)  Single unit outage (75 MW) due to spherical valve not operating, with loss of generation 

 and an extended outage; 

 

b) Outage (150 MW) of two units on the same penstock and potential damage to the unit if 

the spherical valve stays open during a unit runaway condition and forcing the head gate 

closure. 

 

c) Loss of all six units (450 MW) in powerhouse No. 1 if the spherical valve or seals fail 

while the turbine access door is open for maintenance resulting in the flooding of 

powerhouse No. 1, with the potential for loss of life. 

 

Depending on the time of year when a failure occurs, replacement capacity and energy, if 

available, would have to be obtained through increased thermal production at Holyrood or gas 

turbine sites at significantly higher costs.  As well, a lengthy outage would increase the risk of 

spill during high inflow periods.  The cost of replacement energy from Holyrood arising from an 

outage of two units (150 MW) is approximately $168,000/day assuming fuel at $29.20/bbl.  

Given the significance of the generating capacity to the overall system, it would be unacceptable 

to maintain the status quo and risk the loss of capacity. 

 

Future Plans: 
It is currently planned to have control systems upgraded on two more units at Bay d’Espoir over 

the next two years. 

 

 



Page B-16  
2004 CAPITAL PROJECTS OVER $50,000 

EXPLANATIONS 
 
Project Title:  Replace Loader/Backhoe 

Location: Bay d’Espoir 

Division:  Production 

Classification: Hydro Plants 

 

Project Description: 
This project is a continuation of a project for which the Board has approved funds for 2003.  The 

project consists of the replacement of loader/backhoe - V9770 at Bay d’Espoir. 

 

Project Cost:                ($ x1,000)      2003     2004   Beyond    Total  
 Material Supply  0.0  115.0  0.0  115.0 
 Labour  0.0  0.0  0.0  0.0 
 Engineering  3.0  0.0  0.0  3.0 
 Project Management  0.0  0.0  0.0  0.0 
 Inspection & Commissioning  0.0  0.0  0.0  0.0 
 Corp O/H, AFUDC, Esc. & Contingency  0.1  5.6  0.0  5.7 
 Total  3.1  120.6  0.0  123.7 
 
Operating Experience: 
The current machine is a 1990 JCB Model 1400 loader with an attached backhoe.  It is the only 

loader/backhoe at the Bay d’Espoir facility and it is used extensively for maintenance on dams, 

dykes, roads and grounds at Bay d’Espoir, Upper Salmon, Hinds Lake, Cat Arm and Paradise 

River.  It is also used for winter road maintenance such as clearing snow and handling salt and 

sand.  Corrective maintenance costs on this machine has been averaging $9,000 annually, 

excluding preventative maintenance and routine maintenance costs. 

 

Project Justification: 
This machine is critical to the maintenance programs at the hydroelectric sites.  A mechanical 

evaluation has indicated symptoms of serious engine deterioration and the body structure is 

showing signs of major wear.  The number of breakdowns and associated repair costs have 

been increasing and the machine is nearing the end of its useful life. 

 

To ensure that this project will be completed at the lowest possible cost, Newfoundland and 

Labrador Hydro will solicit competitive bids for this equipment. 

 

Future Plans: 
None. 
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EXPLANATIONS 
 
Project Title:  Upgrade Control System 

Location: Holyrood 

Division:  Production 

Classification: Generation - Thermal 

 

Project Description: 
This project involves the replacement of an obsolete Distributed Control System (DCS) on the 
three Holyrood units, which provide control for the boilers, boiler auxiliary systems, station 
service, burner management, turbine and generator monitoring and control for other plant 
systems.  Replacement parts for these existing controls are no longer available from the vendor 
and only limited vendor support is available.  It is proposed that some parts of the overall 
system (cabinets, I/O cards and terminations) will be reused.  The unit 1 and 2 DCS will be 
upgraded in 2004 and Unit 3 in 2005. 
 

Project Cost:                ($ x1,000)      2004     2005   Beyond    Total  
 Material Supply  1,000.0  790.0  0.0  1,790.0 
 Labour  35.0  28.0  0.0  63.0 
 Engineering  277.0  30.0  0.0  307.0 
 Project Management  0.0  0.0  0.0  0.0 
 Inspection & Commissioning  0.0  0.0  0.0  0.0 
 Corp O/H, AFUDC, Esc. & Contingency  240.6  186.1  0.0  426.7 
 Total  1,552.6  1,034.1  0.0  2,586.7 
 
Operating Experience: 
The existing DCS for Units No. 1 and 2 was implemented in 1988 and for Unit No. 3 in 1992.  

The manufacturer’s commitment of support for these systems expired in January 2002 and 

January 2003 respectively. 

 

Project Justification: 
The manufacturer has informed Hydro that parts of the Distributed Control System (DCS) are 

obsolete and the system is no longer supported.  Based on the spare parts available in Hydro’s 

inventory and failure history, sufficient spare parts are available to maintain and operate the 

systems until 2004.  Beyond this date it is expected that only used or refurbished parts would be 

available for some repairs, however, their availability would be uncertain. The Holyrood units 

cannot operate without the DCS functioning properly and a replacement is necessary to 

maintain plant availability and reliability. An outage to a unit (150-175 MW) could affect Hydro’s 

ability to supply customers. Depending on the time of year, replacement capacity, if available,  
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EXPLANATIONS 
 
Project Title:  Upgrade Control System (cont’d.) 
 
Project Justification: (cont’d.) 
may have to be obtained from gas turbines at significantly higher costs (e.g. $400,000/day 

assuming fuel is at $0.333/ℓ).  It is proposed that the replacement be sourced to the same 

vendor (Westinghouse Process Controls Inc.) as parts of the existing system can be reused at a 

savings compared to a full replacement with another system.  Based on the information from the 

vendor, the new technology would have guaranteed support for ten (10) years and it is expected 

that with minor software upgrades it will serve the plant for the next fifteen (15) years.  A cost 

analysis report titled “Distributed Control System Lifecycle Planning” is attached in Section G, 

Appendix 2. 

 

Besides improving plant reliability the replacement system will improve boiler efficiency due to  a 

faster control system. 

 

Future Plans: 
None. 
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EXPLANATIONS 
 
Project Title:  Purchase/Install Ambient Monitoring System Enhancement 

Location: Holyrood Generating Station 

Division:  Production 

Classification: Generation - Thermal 

 

Project Description: 
This project involves the expansion of the emission measurement capabilities of the existing 

ambient monitoring stations to include continuous monitoring of fine particulates and NOx 

(nitrogen oxides).  These stations currently monitor ambient SO2.  Particulate monitors will be 

installed at each of four remote monitoring sites and at the plant main gate and NOx monitors 

will be installed at each of the four remote sites, but not at the plant main gate.  (NOx will not be 

monitored at the main gate because this location is too close to the source for gas to reach 

ground level.) 

 

Project Cost:                ($ x1,000)      2004     2005   Beyond    Total  
 Material Supply  523.0  0.0  0.0  523.0 
 Labour  36.0  0.0  0.0  36.0 
 Engineering  26.0  0.0  0.0  26.0 
 Project Management  0.0  0.0  0.0  0.0 
 Inspection & Commissioning  0.0  0.0  0.0  0.0 
 Corp O/H, AFUDC, Esc. & Contingency  143.1  0.0  0.0  143.1 
 Total  728.1  0.0  0.0  728.1 
 
Operating Experience: 
The Holyrood Thermal Generating Station has been in operation since 1971.  The ambient 

monitoring stations were placed in service in 1996. 

 

Project Justification: 
In recent years, the Holyrood plant has been called upon for increased production arising from 

higher customer demand and a period of lower than normal inflow at Hydro's hydroelectric 

facilities. This has resulted in increased scrutiny by the Provincial Department of Environment 

and the public, particularly those living in close proximity to the plant. Holyrood is one of the 

most significant sources of environmental emissions in the Province and as Hydro has made a 

commitment to take a proactive position with respect to environmental responsibility and 

stewardship, attention has been focused on quantifying these emissions with a view to 

identifying the most appropriate means to reducing the facilities environmental impact on the  
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EXPLANATIONS 
 
Project Title:  Purchase/Install Ambient Monitoring System Enhancement (cont’d.) 
 

Project Justification:  (cont’d.) 
surrounding environs. Air emissions from the Holyrood plant include particulate matter, NOx, 

SOx, and acid aerosols. To quantify emissions at the source and as it impinges on the 

surrounding area, the following projects have been implemented or are in progress: 

 

• In 1996, four permanent ambient monitoring stations were installed at locations identified 

through a computer dispersion model. These sites currently measure only SO2 and total 

suspended particulates (TSP);  

 

• In 1999 and 2000, opacity meters were installed on the stacks to monitor visible emissions 

(smoke density) of the exit gases; 

 

• In 2002, approval was received for a continuous emission monitoring (CEM) system to 

measure NOx, SO2, CO2, CO and O2 at the stacks and provided a means to manage 

emissions directly at the source through control of the combustion process. This project is 

expected to be completed this year: and,  

 

• In 2002, approval was received for a mobile ambient monitoring station to monitor fine 

particulates, NOx and SOx at locations not covered by existing permanent monitoring 

stations.  This was to address concerns that air quality events were occurring at locations 

other than the existing monitoring sites and not as predicted by dispersion models.  As well, 

Hydro received approval for a study to investigate technologies to reduce air emissions 

including particulates at Holyrood.   

 
The current proposal will enhance the permanent ambient monitoring stations by adding NOx 

and fine particulate monitoring capability. These stations along with the other monitoring 

facilities enable emission measurement at the source and in the surrounding area and where 

problems are identified will assist in the process of selection of the most cost effective 

abatement technologies from amongst the many that are available. 
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Project Title:  Purchase/Install Ambient Monitoring System Enhancement (cont’d.) 
 

Project Justification:  (cont’d.) 
Although current emissions are by and large below the statutory limits, a health risk assessment 

report by Cantox in 1999 concluded that further quantification of emissions is required. This 

report was supplied in response to NP-104 at Hydro's 2001 Rate Application. The expansion of 

monitoring capability at the permanent sites will provide additional data to support dispersion 

modeling. As well, the Department of Environment recommends monitoring fine particulate 

fallout. 

 

To ensure that this project will be completed at the lowest possible cost, Hydro will solicit 

competitive bids for all material and external Labour.  

 

 

Future Plans:  
None. 
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Project Title:  Upgrade Civil Structures – Holyrood  

Location: Holyrood Generating Station 

Division:  Production 

Classification: Generation - Thermal  

 

Project Description: 
1. Boiler Stack 

The main components of Stack #2 are: concrete shell, steel liner, stack breeching and 

associated utilities.  The scope of work involves the replacement of the interior steel liner.  

The liner consists of ¼” thick steel shell and has a diameter of 13.5 ft. and height of 302 ft.  

It is supported at the base by 35 ft. high steel framing. A similar replacement of the stack 

liner on Unit No. 1 was approved by the Board in 2003. 

 

2. CW Screen Structure 

There are four Circulating Water (CW) screen structures located in pumphouse #1 and their 

function is to screen the salt water required for plant cooling.  Two of the structures have 

been approved by the Board for replacement in 2003. The scope of this proposal involves 

the replacement of the two remaining steel structures that support the traveling screens.   

Each structure is 32 ft. high and fabricated from 3/8” thick angle iron and has a foot print of 5 

ft. x 7 ft. 

 

Project Cost:                ($ x1,000)      2004     2005   Beyond    Total  
 Material Supply  0.0  0.0  0.0  0.0 
 Labour  0.0  1,355.0  0.0  1,355.0 
 Engineering  70.0  100.0  0.0  170.0 
 Project Management  0.0  140.0  0.0  140.0 
 Inspection & Commissioning  0.0  0.0  0.0  0.0 
 Corp O/H, AFUDC, Esc. & Contingency  8.5  406.5  0.0  415.0 
 Total  78.5  2,001.5  0.0  2,080.0 
 
Operating Experience: 
1. Boiler Stack 

The stack and steel liners are 34 years old and are in use whenever the unit is operating. 

The cost to provide inspection and emergency maintenance for the steel liner during the last 

6 years was $232,300. 
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Project Title:  Upgrade Civil Structures – Holyrood (cont’d.) 
 
Operating Experience: (cont’d.) 
2. CW Screen Structure 

The CW Screen structures are 34 years old and are located in 20 ft. of salt water.  They are 

in use whenever the units are operating. In 2000 the traveling screens and rollers were 

replaced because of increased operating and maintenance costs. 

 

Project Justification: 
1. Boiler Stack 

Regular annual inspections revealed the need for major upgrade work for Stack No. 2.  

Stack inspections in 2001 and 2002 identified increased metal loss and thin spots on the 

steel liner.  The probability of liner buckling and failure continues to increase.  Emergency 

repairs undertaken during the last several years involved covering holes with steel patches 

or rings.  This approach is believed to be no longer sufficient to prevent buckling or to 

provide the level of reliability required. 

 

Several options to upgrade the steel liner were explored.  Each of the options results in a 

similar overall cost to extend the life of the steel liner to 2020, however, replacement of the 

steel liner will provide the best reliability over the remaining plant life.  The liner replacement 

will be done during the major outage to Unit No. 2 and therefore will have minimal impact on 

its availability for generation. 

 

Failure to replace the liner as recommended would result in continued deterioration of the 

steel liner until buckling occurs and then failure.  This would result in costly repairs with the 

unit out-of-service for the duration of the repairs, which would impact the supply of power to 

customers. 

 

An analysis of the possible options report titled “Evaluation of Options to Refurbish Stack 

Liner #2” is attached in Section G, Appendix 3. 
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Project Title:  Upgrade Civil Structures - Holyrood (cont’d.) 
 
Project Justification:  (cont’d.) 
2. CW Screen Structure 

Inspections done in 1999 and 2000 confirm severe corroding, metal loss and the need for 

planned replacements of the CW screen structures.  The probability of structure failure is 

increasing with time, corrosion, and mechanical wear. 

 

The failure to replace the structures as recommended would result in continued deterioration 

of the structures until their failure.  This would result in costly repairs and reduced unit 

availability for the duration of the repairs, which would impact the supply of power to the 

customer. 

 

To ensure that this project will be completed at the lowest possible cost, Hydro will solicit 

competitive bids for all material and external labour. 

 

Future Plans: 
Work associated with this project is expected to be completed by 2005. 
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Project Title:  Upgrade TL214 (138kV Bottom Brook - Doyles) 

Location: Bottom Brook and Doyles 

Division:  Transmission & Rural Operations 

Classification: Transmission 

 

Project Description: 
This project for 2004 is the continuation of a project which the Board has approved funds for 

2003.  The project involves the addition of structures, installation of counterweights and 

replacement of insulators, over the whole line.  The proposal includes costs to provide 

temporary generation to serve customers during outages required to complete the upgrade. 

 

Project Cost:                ($ x1,000)      2003     2004   Beyond    Total  
 Material Supply  0.0  740.0  0.0  740.0 
 Labour  0.0  770.0  0.0  770.0 
* Engineering  78.0  570.0  0.0  648.0 
 Environment  14.0  67.0  0.0  81.0 
 Internal Construction  0.0  40.0  0.0  40.0 
 Land and Survey  10.0  0.0  0.0  10.0 
 Project Management  0.0  90.0  0.0  90.0 
 Inspection & Commissioning  0.0  25.0  0.0  25.0 
 Corp O/H, AFUDC, Esc. & Contingency  8.7  534.2  0.0  542.9 
 Total  110.7  2,836.2  0.0  2,946.9 
* Cost of Alternative Generation Included in Engineering Cost 
 
Operating Experience: 
TL214 is a 138kV transmission line which was constructed in 1968.  Outage records confirm 

that outages are caused mainly due to high winds, salt contamination and lightning.  No major 

upgrades have been carried out on this line since its construction. 

 

Project Justification: 
The TL214 transient outage frequency rate is 8.31 per 100 km/year, and the sustained outage 

frequency is 1.90 per 100 km/year.  From 1990 - 2001 there have been 46 interruptions 

attributed to lightning and salt contamination and 83 interruptions due to wind related causes. 
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Project Title:  Upgrade TL214 (138kV Bottom Brook - Doyles) (cont’d.) 
 
Project Justification: 
A condition assessment review was conducted to confirm the condition of the line and to 

recommend corrective action.  The full report titled “TL214 Condition Assessment and 

Recommendations for Upgrading” was submitted to the Board as part of Hydro’s 2003 Capital 

Budget Application (Section G, Appendix 3). 

 

To ensure that this project will be completed at the lowest possible cost, Newfoundland and 

Labrador Hydro will solicit competitive bids for all materials and external labor. 

 
Future Plans: 
This is a two-year project with detailed engineering work and material ordering taking place in 

2003 and the construction work taking place in 2004.  There is no future work planned beyond 

2004. 
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EXPLANATIONS 
 
Project Title:  Replace Insulators TL233 (230kV Buchans - Bottom Brook) 

Location: Buchans and Bottom Brook 

Division:  Transmission & Rural Operations 

Classification: Transmission 

 

Project Description: 
TL233 is a 230kV transmission line that runs from Buchans to Bottom Brook, a distance of    
135 km.  It is an H-Frame wooden pole line, which was constructed in 1973.  This project is to 
replace all of the remaining Canadian Ohio Brass (COB) insulators on the line, from structure 
250 to 577, inclusive. 
 
Project Cost:                ($ x1,000)      2004     2005   Beyond    Total  
 Material Supply  500.0  0.0  0.0  500.0 
 Labour  236.0  0.0  0.0  236.0 
 Engineering  62.0  0.0  0.0  62.0 
 Project Management  46.0  0.0  0.0  46.0 
 Inspection & Commissioning  14.0  0.0  0.0  14.0 
 Corp O/H, AFUDC, Esc. & Contingency  196.6  0.0  0.0  196.6 
 Total  1,054.6  0.0  0.0  1,054.6 
 
Operating Experience: 
During the 2000 preventative maintenance program, a total of 1950 insulators were tested, with 
77 insulators being found defective (i.e. 4%).  During the 2001 program a total of 115 defective 
insulators were found (i.e.6%).  Each year a significant quantity of defective COB insulators are 
found and defective insulators are showing up on strings that have had replacements during 
previous maintenance cycles (i.e. 5 years). 
 
Project Justification: 
This is the continuation of a program to replace pre-1974 vintage insulators manufactured by 
COB.  These COB insulators are  part of a group of insulators that has experienced industry-
wide failures due to cement growth causing radial cracks that resulted in moisture intrusion.  
The section of line from structure 250 to 577 is the only section on TL233 with COB insulators in 
service.  The insulators in the remaining section (structure 1 to 249) have been changed.  
Replacement is essential to maintain system security and reliability. 
 
To ensure that the project will be completed at lowest possible cost, Hydro will solicit 
competitive bids for all materials and external labour. 
 
Future Plans: 
None. 
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EXPLANATIONS 
 
Project Title:  Replace Wood Poles - Transmission 

Location: Various Sites 

Division:  Transmission & Rural Operations 

Classification: Transmission 

 

Project Description: 
This project consists of the replacement of deteriorated wood poles on Hydro’s bulk electrical 

transmission system. 

 

Project Cost:                ($ x1,000)      2004     2005   Beyond    Total  
 Material Supply  90.0  0.0  0.0  90.0 
 Labour  175.0  0.0  0.0  175.0 
 Engineering  0.0  0.0  0.0  0.0 
 Project Management  0.0  0.0  0.0  0.0 
 Inspection & Commissioning  0.0  0.0  0.0  0.0 
 Corp O/H, AFUDC, Esc. & Contingency  60.9  0.0  0.0  60.9 
 Total  325.9  0.0  0.0  325.9 
 
Operating Experience: 
Newfoundland and Labrador Hydro operates approximately 2500 km of wood pole transmission 

lines at various voltage levels from 69kV to 230kV.  This includes the maintenance of 26,000 

transmission poles to deliver power to Hydro’s terminal stations located on the Island and in 

Labrador.  Approximately 35% of these poles are in excess of thirty-years old. 

 

Project Justification: 
Through the 2003 transmission preventative maintenance program, a number of wood poles will 

be identified which will require replacement in 2004 due to significant deterioration.  

Replacement of these poles will be essential to maintaining power system reliability. 

 

To ensure that this project will be completed at the lowest possible cost, Hydro will solicit 

competitive bids for all material and external labour. 

 

Future Plans: 
None. 
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EXPLANATIONS 
 
Project Title:  Upgrade 138kV and 66kV Protection 

Location: Deer Lake and Sunnyside Terminal Stations 

Division:  Transmission & Rural Operations 

Classification: System Performance & Protection 

 

Project Description: 

This project consists of the purchase and installation of microprocessor based relays to improve 
protection on the 138kV lines: TL239 and TL245 at Deer Lake; 100L and 109L at Sunnyside; 
and, 66kV lines - TL225 and TL226 at Deer Lake.  The existing relays will be removed and the 
new equipment installed on modified protection panels. 
 

Project Cost:                ($ x1,000)      2004     2005   Beyond    Total  
 Material Supply  80.0  0.0  0.0  80.0 
 Labour  31.0  0.0  0.0  31.0 
 Engineering  20.0  0.0  0.0  20.0 
 Project Management  0.0  0.0  0.0  0.0 
 Inspection & Commissioning  0.0  0.0  0.0  0.0 
 Corp O/H, AFUDC, Esc. & Contingency  19.2  0.0  0.0  19.2 
 Total  150.2  0.0  0.0  150.2 
 
Operating Experience: 
The existing electromechanical relays are approximately 30 years old and are difficult to 

maintain and calibrate.  As a result, system performance levels are adversely affected. 

 

Project Justification: 
This project will improve the protection on 138kV and 66kV lines which currently have 

electromechanical relays for both phase and ground protection. The relays will also provide 

faster back-up clearing times.  They will have enhanced capabilities, self-diagnostics and alarm 

in the event of an internal failure. These relays can be remotely interrogated thus enabling more 

timely analysis of problems on the lines or with the relays themselves.  This is part of ongoing 

initiative to improve protection systems on the bulk transmission system. 

 

To ensure that this project will be completed at the lowest possible cost, Newfoundland and 

Labrador Hydro will solicit competitive bids for all materials. 

 

Future Plans: 
None. 
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EXPLANATIONS 
 
Project Title:  Replace Digital Fault Recorder - Bay d’Espoir 

Location: Bay d’Espoir Terminal Station 

Division:  Transmission & Rural Operations 

Classification: System Performance & Protection 

 

Project Description: 
This project consists of the purchase, installation and commissioning of a new 16 channel 

Digital Fault Recorder at Bay d’Espoir Terminal Station #2 to replace the existing unit. 

 

Project Cost:                ($ x1,000)      2004     2005   Beyond    Total  
 Material Supply  41.5  0.0  0.0  41.5 
 Labour  12.1  0.0  0.0  12.1 
 Engineering  6.6  0.0  0.0  6.6 
 Project Management  0.0  0.0  0.0  0.0 
 Inspection & Commissioning  2.2  0.0  0.0  2.2 
 Corp O/H, AFUDC, Esc. & Contingency  14.6  0.0  0.0  14.6 
 Total  77.0  0.0  0.0  77.0 
 
Operating Experience: 
The existing recorder is approximately 16 years old.  The technology is outdated and there are 

continuing problems with the operation of the unit. 

 

Project Justification: 
Fault recorders are required to provide real time and historical information on equipment 

operation during faults which will be used in the identification of problems which, when 

corrected, will enhance performance thereby improving customer service and reliability. 

 

To ensure that this project will be completed at the lowest possible cost, Newfoundland and 

Labrador Hydro will solicit competitive bids for all materials. 

 
Future Plans: 
None. 
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EXPLANATIONS 
 
Project Title:  Install Motor Drive Mechanisms on Disconnect Switches - West Coast 

Location: West Coast 

Division:  Transmission & Rural Operations 

Classification: Terminals 

 

Project Description: 
This project consists of the installation of motor drive mechanisms on seven 230kV disconnect 

switches at Stephenville (2), Massey Drive (4), and Bottom Brook (1).  This will allow the 

disconnects to be motor operated rather than the current manual operation. 

 

Project Cost:                ($ x1,000)      2004     2005   Beyond    Total  
 Material Supply  51.0  0.0  0.0  51.0 
 Labour  58.0  0.0  0.0  58.0 
 Engineering  22.0  0.0  0.0  22.0 
 Project Management  11.0  0.0  0.0  11.0 
 Inspection & Commissioning  24.0  0.0  0.0  24.0 
 Corp O/H, AFUDC, Esc. & Contingency  41.3  0.0  0.0  41.0 
 Total  207.3  0.0  0.0  207.3 
 
 

Operating Experience: 
Disconnects are used for equipment isolations either for system operations or for regular 

maintenance activities.  These disconnects are the original 230kV units that were installed with 

the stations when they were first constructed in the late 1960’s.  They are inspected regularly, 

lubricated as required and insulators are replaced when they fail in service.  

 

Project Justification: 
When originally installed, the normal design practice was that disconnects be manually 

operated. The only motorized disconnects provided were those used for transformer protection 

and isolation.  However, since that time, a workplace safety concern has identified the 

requirement for motorized disconnects.  

 

The arrangement of the 230kV disconnect switches is such that the operator has to stand 

directly under the switch to operate it.  From this position, the operator does not have a full clear 

view of the switch and cannot observe strain or breakage on the associated station post 

insulators and other switch components and is therefore at risk of serious injury. 
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EXPLANATIONS 
 
Project Title:  Install Motor Drive Mechanisms on Disconnect Switches - West Coast (cont’d.) 
 
Project Justification:  (cont’d.) 
During the period from 1988 to 1999, Hydro experienced three incidents associated with the 

failure of station post insulators on 230kV disconnects.  This resulted in regular inspections 

being carried out to identify faulty insulators and have them replaced prior to in-service failure.  

However, this practice will not completely eliminate the risks associated with manual switching.   

 

To ensure that this project will be completed at the lowest possible cost, Newfoundland and 

Labrador Hydro will solicit competitive bids for all materials and external labor.   

 

Future Plans: 
This is the second year of a three-year program to install motor operators on all manual 230kV 

disconnects on the system. 
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EXPLANATIONS 
 
Project Title:  Replace Instrument Transformers  

Location: Various Terminal Stations 

Division:  Transmission & Rural Operations 

Classification: Terminals 

 

Project Description: 
This project involves the purchase and installation of replacement instrument transformers 

(potential transformers, capacitive voltage transformers and current transformers) at various 

terminal stations across the system. 

 

Project Cost:                ($ x1,000)      2004     2005   Beyond    Total  
 Material Supply  60.0  0.0  0.0  60.0 
 Labour  3.2  0.0  0.0  3.2 
 Engineering  0.0  0.0  0.0  0.0 
 Project Management  0.0  0.0  0.0  0.0 
 Inspection & Commissioning  0.0  0.0  0.0  0.0 
 Corp O/H, AFUDC, Esc. & Contingency  13.8  0.0  0.0  13.8 
 Total  77.0  0.0  0.0  77.0 
 
Operating Experience: 
Instrument transformers have a typical service life of 30-40 years, depending on the service 

conditions.  Units are inspected and tested regularly and replacements are made based on 

these maintenance assessments or on 'in-service' failures. The maintenance assessments for 

instrument transformers are visual inspection and voltage/current checks of the secondary 

circuits. Typically, approximately 6 instrument transformers fail or need to be replaced each 

year.  

 

Project Justification: 
Instrument transformers provide critical input to protection, control and metering equipment 

required for the reliable operation and protection of the electrical system.  Instrument 

transformers which fail in-service can result in faults on the electrical system and outages to 

customers.   
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EXPLANATIONS 
 
Project Title:  Replace Instrument Transformers (cont’d.) 
 
Project Justification: (cont’d.)  
When these units fail, the normal utility practice is to replace, as they are not repairable and to 

hold a reserve inventory sufficient to replace service units based on maintenance assessments 

or failure. 

 

Project estimates are based on an equal number of units in each voltage class (69kV, 138kV 

and 230kV) requiring replacement.  

 

To ensure that this project will be completed at the lowest possible cost, Newfoundland and 

Labrador Hydro will solicit competitive bids for all materials. 

 

Future Plans: 
This is an annual allotment, which will be adjusted from year to year depending on ongoing 

performance. 
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EXPLANATIONS 
 
Project Title:  Replace Surge Arrestors  

Location: Various Terminal Stations 

Division:  Transmission & Rural Operations 

Classification: Terminals 

 

Project Description: 
This project involves the purchase and installation of replacement surge arrestors at various 

terminal stations across the system. 

 

Project Cost:                ($ x1,000)      2004     2005   Beyond    Total  
 Material Supply  46.8  0.0  0.0  46.8 
 Labour  10.0  0.0  0.0  10.0 
 Engineering  0.0  0.0  0.0  0.0 
 Project Management  0.0  0.0  0.0  0.0 
 Inspection & Commissioning  0.0  0.0  0.0  0.0 
 Corp O/H, AFUDC, Esc. & Contingency  13.5  0.0  0.0  13.5 
 Total  70.3  0.0  0.0  70.3 
 
Operating Experience: 
Surge arrestors provide critical overvoltage protection of the power system equipment from 

lightning and switching surges.  Throughout the regions there are surge arrestors in the 69kV, 

138kV and 230kV voltage classes, in service.  Replacements are typically required as a result of 

maintenance assessments, in-service failures, and equipment that has reached the end of its 

useful service life.  Equipment manufacturers indicate the useful service life of surge arrestors 

as 20 years.  Typically, 15 surge arrestors will require replacement per year across the system. 

 

Project Justification: 
In-service failures due to severe lightning strikes and switching surges are unavoidable and 

require immediate replacement to ensure system overvoltage protection.  Replacements based 

on maintenance assessments and the manufacturers’ recommended useful service life are 

required to prevent additional in-service failures.  Lightning arrestors can fail catastrophically 

resulting in system disturbances, and high potential for damage to adjacent equipment.  The 

timely replacement of surge arrestors prior to age or condition related in-service failures will 

improve system reliability. 
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EXPLANATIONS 
 
Project Title:  Replace Surge Arrestors  (cont’d.) 
 
Project Justification: 
To ensure that this project will be completed at the lowest possible cost, Newfoundland and 

Labrador Hydro will solicit competitive bids for all materials. 

 

Future Plans: 
This is an annual allotment, which will be adjusted from year to year depending on ongoing 

performance. 
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EXPLANATIONS 
 
Project Title:  Replace 125V Battery Banks 

Location: Bottom Brook and Holyrood Terminal Stations 

Division:  Transmission & Rural Operations 

Classification: Terminals 

 

Project Description: 
This project consists of the purchase and installation of a new 60 cell, 125 volt, and 300 ampere 

hour stationary battery bank for each of the terminal stations at Bottom Brook and Holyrood.  

Each battery will be a lead calcium flooded cell type.  The new batteries will be designed to be 

compatible with the existing chargers at each station. 

 

Project Cost:                ($ x1,000)      2004     2005   Beyond    Total  
 Material Supply  37.0  0.0  0.0  37.0 
 Labour  8.0  0.0  0.0  8.0 
 Engineering  6.0  0.0  0.0  6.0 
 Project Management  0.0  0.0  0.0  0.0 
 Inspection & Commissioning  0.0  0.0  0.0  0.0 
 Corp O/H, AFUDC, Esc. & Contingency  7.0  0.0  0.0  7.0 
 Total  58.0  0.0  0.0  58.0 
 
Operating Experience: 
The current station batteries were originally installed in 1984 and will be in service for 20 years 

by 2004.  Regular maintenance work involves voltage, specific gravity and load discharge tests.  

For the two stations, the DC load requirements have not changed.  Therefore, there is no 

requirement to change the capacity of the battery bank. 

 

Project Justification: 
The station battery bank provides the DC supply for the station and transmission line protection 

equipment, control and operation.  Routine maintenance tests have confirmed a general 

deterioration in the battery cell conditions and a 15 to 20% reduction in battery cell capacity. 
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EXPLANATIONS 
 
Project Title:  Replace 125V Battery Banks (cont’d.) 
 
Project Justification: (cont’d.) 
The batteries have shown the normal expected life deterioration until the past two years, when 

regular maintenance tests indicated an increased rate of growth of cell plates and a decrease in 

loading capability to less than 80% of the full battery rating.  This increased rate of deterioration 

indicates that the battery is at the end of its life.  The normal expected life of this type of battery 

is 18 to 20 years. 

 

If the batteries are not replaced, remote control of the station from ECC will not be possible 

during system outages and the system protection and control equipment will not function 

properly and this will result in reduced system reliability. 

 

To ensure that this project will be completed at the lowest possible cost, Newfoundland and 

Labrador Hydro will solicit competitive bids for all materials and external labor. 

 

Future Plans: 
None. 
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EXPLANATIONS 
 
Project Title:  Service Extensions 

Location: All Service Areas 

Division:  Transmission & Rural Operations 

Classification: Distribution 

 

Project Description: 
This project is an annual allotment based on past expenditures to provide for service 

connections (including street lights) to new customers.  This summary identifies the total budget 

for all regions. 

 

Project Cost:                ($ x1,000)      2004     2005   Beyond    Total  
 Material Supply  725.0  0.0  0.0  725.0 
 Labour  696.0  0.0  0.0  696.0 
 Engineering  0.0  0.0  0.0  0.0 
 Project Management  0.0  0.0  0.0  0.0 
 Inspection & Commissioning  0.0  0.0  0.0  0.0 
 Corp O/H, AFUDC, Esc. & Contingency  137.0  0.0  0.0  137.0 
 Total  1,558.0  0.0  0.0  1,558.0 
 
Operating Experience: 
An analysis of average historical expenditure (i.e. 1998 - 2002) on new customer connections is 

shown in the following table.  All historical dollars were converted to 2002 dollars using the GDP 

Implicit Price Deflator and a 5-year average calculated. 

 

Region 
Avg. Yearly 

Expenditures 
(1998 - 2002) 

($000) 
Central 

Northern 

Labrador 

 $ 484 

 $ 447 

 $ 569 

 
Total 
 

 
 $ 1,500 
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EXPLANATIONS 
 
Project Title:  Service Extensions (cont’d.) 
 
Project Justification:  

Based on the 5-year average of service extension expenditures for the period 1998 - 2002 (in 

2002 dollars) the following budget was developed assuming escalation in 2003 and 2004 of 

approximately 2.0%. 

 

 
Region 

 
2004 Budget 

($000) 
 

Central 

Northern 

Labrador 

 

 $ 503 

 $ 464 

 $ 591 

Total 
 

 $ 1,558 

 

 

 

To ensure that this project will be completed at the lowest possible cost, Newfoundland and 

Labrador Hydro will solicit competitive bids for all materials and external labor. 

 

Future Plans: 
This is an annual allotment, which will be adjusted from year to year depending on historical 

expenditures. 
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EXPLANATIONS 
 
Project Title:  Upgrade Distribution Systems 

Location: All Service Areas 

Division:  Transmission & Rural Operations 

Classification: Distribution 

 

Project Description: 
This project is an annual allotment based on past expenditures to provide for the replacement of 

deteriorated poles, substandard structures, corroded and damaged conductors, rusty and 

overloaded transformers/street lights/reclosers and other associated equipment.  This upgrading 

is identified through preventive maintenance inspections or damage caused by storms and 

adverse weather conditions and salt contamination.  This summarizes the total budget for all 

regions. 

 

Project Cost:                ($ x1,000)      2004     2005   Beyond    Total  
 Material Supply  773.0  0.0  0.0  773.0 
 Labour  560.0  0.0  0.0  560.0 
 Engineering  0.0  0.0  0.0  0.0 
 Project Management  0.0  0.0  0.0  0.0 
 Inspection & Commissioning  0.0  0.0  0.0  0.0 
 Corp O/H, AFUDC, Esc. & Contingency  138.0  0.0  0.0  138.0 
 Total  1,471.0  0.0  0.0  1,471.0 
 
Operating Experience: 
An analysis of historical expenditures (i.e. 1998 - 2002) on distribution upgrades is shown in the 

following table.  All historical dollars (table below) were converted to 2002 dollars using the GDP 

Implicit Price Deflator and 5-year average calculated. 

   

Region 
Avg. Yearly 

Expenditures 
(1998 - 2002) 

($000) 
Central 

Northern 

Labrador 

 $ 511 

 $ 588 

 $ 316 

 
Total 
 

 
 $ 1,415 
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EXPLANATIONS 
 
Project Title:  Upgrade Distribution Systems (cont’d.) 
 

Project Justification: (cont’d.) 
Based on this 5-year average for distribution system upgrades for the period 1998 - 2002 the 

following budget was developed using an escalation in 2003 and 2004 of approximately 2.0%. 

 

 
Region 

 
2004 Budget 

($000) 
 

Central 

Northern 

Labrador 

 

 $ 531 

 $ 611 

 $ 329 

Total 
 

 $ 1,471 

 

 

 

To ensure that this project will be completed at the lowest possible cost, Newfoundland and 

Labrador Hydro will solicit competitive bids for all materials and external labor. 

 
Future Plans: 
This is an annual allotment which will be adjusted from year to year depending on historical 

expenditures. 
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EXPLANATIONS 
 
Project Title:  Pole Replacements 

Location: Distribution Lines in Bottom Waters and St. Anthony Systems 

Division:  Transmission & Rural Operations 

Classification: Distribution 

 

Project Description: 
This project consists of the replacement of 75 deteriorated poles on the Bottom Waters 

distribution system and 168 deteriorated poles on the St. Anthony system between Ship Cove 

and Raleigh. 

 

Project Cost:                ($ x1,000)      2004     2005   Beyond    Total  
 Material Supply  195.0  0.0  0.0  195.0 
 Labour  388.0  0.0  0.0  388.0 
 Engineering  91.0  0.0  0.0  91.0 
 Project Management  35.0  0.0  0.0  35.0 
 Inspection & Commissioning  84.0  0.0  0.0  84.0 
 Corp O/H, AFUDC, Esc. & Contingency  200.2  0.0  0.0  200.2 
 Total  993.2  0.0  0.0  993.2 
 
Operating Experience: 
The systems are operating satisfactorily.  As deteriorated poles fail, repair crews are dispatched 

to do the repairs.  Customer outages are incurred during these repairs.  Outages are extensive 

if the repair site is difficult to access. 

 

Project Justification: 
The Preventative Maintenance Program, identified selected poles on each system which were 

rated “B” condition (replace within 5 years).  It is determined that a certain number of these 

poles must be replaced in 2004 in order to maintain service reliability.  The remainder of the 

poles are regularly inspected to determine their deterioration rate and these will be replaced as 

required.  A deteriorated pole represents a safety hazard to lineworkers in the event the pole 

has to be climbed for planned or emergency maintenance.  Failure of a pole also has a 

significant impact on the performance for the system.  This is due to the higher probability of 

failure under adverse weather conditions, and the length of time it takes to replace a pole, 

especially in the case of a remote location.  Often, failures of deteriorated poles causes a 

domino affect resulting in more failures of consecutive poles, which might not be deteriorated. 
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EXPLANATIONS 
 
Project Title:  Pole Replacements (cont’d.) 
 
Project Justification: (cont’d.) 
To ensure that this project will be completed at the lowest possible cost, Newfoundland and 

Labrador Hydro will solicit competitive bids for all materials and external labor. 

 
Future Plans: 
None. 
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EXPLANATIONS 
 
Project Title:  Insulator Replacements 

Location: Distribution Lines Bottom Waters, Fleur de Lys and South Brook 

Division:  Transmission & Rural Operations 

Classification: Distribution 

 

Project Description: 
This project consists of the replacement of suspension and pin type insulators that were 

manufactured by Canadian Ohio Brass (COB) and Canadian Porcelain (CP) and installed on 

the following distribution lines: 

 

1. Bottom Waters Line 1, which serves the communities of Paquet and Mings Bight, and the 
Stogger Tite Mine.  This line was constructed in 1973. 

 

2. Fleur de Lys Line 1, which serves the community of Fleur de Lys and Line 2 which serves 
the community of Coachman’s Cove.  Both lines were constructed in 1970. 

 

3. South Brook Line 1, which serves the community of South Brook.  This line was constructed 
in 1968. 

 

Project Cost:                ($ x1,000)      2004     2005   Beyond    Total  
 Material Supply  250.0  0.0  0.0  250.0 
 Labour  363.0  0.0  0.0  363.0 
 Engineering  52.0  0.0  0.0  52.0 
 Project Management  33.0  0.0  0.0  33.0 
 Inspection & Commissioning  93.0  0.0  0.0  93.0 
 Corp O/H, AFUDC, Esc. & Contingency  153.5  0.0  0.0  153.5 
 Total  944.5  0.0  0.0  944.5 
 
Operating Experience: 

Bottom Waters 
Line 1 has experienced 18 major outages, due to defective insulators, from September 1996 to 
February 2003. 
 

Fleur de Lys 
Lines 1 and 2 have experienced a total of 27 major outages, due to defective insulators, from 
January 1996 to February 2003. 
 
South Brook 
Line 1 has experienced 30 major outages, due to defective insulators, from December 1996 to 
February 2003. 
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Project Title:  Insulator Replacements (cont’d.) 
 
Project Justification:  
The design of the insulation system for distribution lines includes multiple suspension insulators 

in a string, along with pin or post-type single multi-skirt units mounted on top of the poles and 

cross arms.  Therefore, having an individual suspension or pin-type insulator fail usually causes 

an immediate reliability problem. 

 

In the 1980s, Hydro, through its transmission preventative maintenance (PM) inspections, 

detected an insulator problem similar to that being experienced by other utilities.  It was 

determined that some COB suspension insulators were prematurely failing due to a cement 

problem.  However, on Hydro’s distribution systems, testing was not performed due to safety 

hazards associated with testing the relatively lower number of insulator units per insulator string. 

 

This project is the continuation of the initiative to replace pre-1974 vintage COB suspension 

insulators.  These insulators are part of a group that has experienced industry-wide failures due 

to cement growth causing radial cracks that resulted in moisture intrusion.  Pin-type insulators, 

particularly double-skirt COB and CP insulators at the 12.5kV to 25kV levels, have been 

experiencing the same problems resulting in the tops of these insulators cracking off.  

Replacement of both types is essential to improve system security and reliability.  A normal life 

expectancy for an insulator is approximately 40 years, however for these COB insulators, the 

life has been between 10 - 30 years. 

 

To ensure that this project will be completed at the lowest possible cost, Newfoundland and 

Labrador Hydro will solicit competitive bids for all materials and external labor. 

 

Future Plans: 
None. 
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Project Title:  Install Recloser on Feeder L6 - Bear Cove 
Location: Bear Cove 
Division:  Transmission & Rural Operations 
Classification: Distribution 
 
Project Description: 
This project consists of the purchase and installation of a 3-phase recloser and associated 
equipment on 12.5kV feeder L6 at Bear Cove. 
 

Project Cost:                ($ x1,000)      2004     2005   Beyond    Total  
 Material Supply  40.0  0.0  0.0  40.0 
 Labour  20.0  0.0  0.0  20.0 
 Engineering  7.0  0.0  0.0  7.0 
 Project Management  0.0  0.0  0.0  0.0 
 Inspection & Commissioning  0.0  0.0  0.0  0.0 
 Corp O/H, AFUDC, Esc. & Contingency  18.2  0.0  0.0  18.2 
 Total  85.2  0.0  0.0  85.2 
 
Operating Experience: 
A power line fault which involves some level of fault impedance is very typical for distribution 

systems, in particular those that are more susceptible to conductor contact and/or breakage 

during severe storms.  Sleet storms that involve heavy ice and wind have resulted in the most 

severe power line damage over the last two decades, with the latest storm in Feb., 2003 

causing conductor contact and breakage on overhead distribution lines throughout Northern 

Newfoundland. 

 

Project Justification: 
The fault protection for the 12.5kV Bear Cove distribution feeder L6 is currently provided by one 

3-phase recloser at the terminal station.  The addition of a new 3-phase recloser downstream of 

the terminal station will provide more sensitive ground protection should the conductor break 

and fall.  It will provide the detection and isolation required for the various types of distribution 

system faults which are potentially harmful to the distribution system and its customers. 

 

To ensure that this project will be completed at the lowest possible cost, Newfoundland and 

Labrador Hydro will solicit competitive bids for all materials and external labor. 

 
Future Plans: 

 
None. 



Page B-48  
2004 CAPITAL PROJECTS OVER $50,000 

EXPLANATIONS 
 
Project Title:  Replace Substation Transformer  

Location: Rigolet 

Division:  Transmission & Rural Operations 

Classification: Distribution 

 

Project Description: 
This project consists of the purchase and installation of a 1000kVA 600/2400V transformer bank 

and removal of the existing 500kVA diesel plant step-up transformer bank. 

 

Project Cost:                ($ x1,000)      2004     2005   Beyond    Total  
 Material Supply  50.4  0.0  0.0  50.4 
 Labour  5.0  0.0  0.0  5.0 
 Engineering  3.0  0.0  0.0  3.0 
 Project Management  3.0  0.0  0.0  3.0 
 Inspection & Commissioning  0.0  0.0  0.0  0.0 
 Corp O/H, AFUDC, Esc. & Contingency  14.4  0.0  0.0  14.4 
 Total  75.8  0.0  0.0  75.8 
 
Operating Experience: 
The original 500kVA bank went into service in 1983.  The existing transformers will be removed 

and returned to inventory. 

 

Project Justification: 
Projected load growth will result in overloading the 500kVA diesel plant substation step-up 

transformer bank during peak demand periods.  A 1000kVA bank is sufficient to address the 

peak demand for the foreseeable future. 

 

The following was derived from Hydro’s latest projections as presented in Economic Analysis’ 

Operating Load Forecast Hydro Rural Systems 2002 - 2007 (November 2002): 

 

Year    2003 2004 2005 2006 2007 

Peak Demand (kW) (Net) 512 526 539 551 564 

Peak Demand (kVA@0.9pf) 569 588 599 612 627 

% Overload (Existing Bank) 14% 18% 20% 22% 25% 
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Project Title:  Replace Substation Transformer  (cont’d.) 
 
Project Justification: (cont’d.) 
Other options considered: 

1. The opportunity for a Demand Side Management (DSM) based capital deferral was 

reviewed and it was determined that DSM was not a viable alternative resource in this 

particular circumstance.  See analysis on next page. 

 

To ensure that this project will be completed at the lowest possible cost, Hydro will solicit 

competitive bids for all material and external labour. 

 

 

Future Plans: 
None. 
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 Overview: NLH views DSM as an opportunity to defer or postpone capital costs. The deferral can be 
 evaluated in economic terms as the difference in the present value of the utility revenue requirement under 
 varying commencement years for the investment. The difference represents a DSM budget constraint and 
 is the maximum amount of money that can be expended in order to defer the investment. The analysis  
 proceeds by determing the necessary demand or energy savings required to defer the investment and then  
 evaluates whether the DSM budget constraint can achieve the required saving. This DSM review represents 
 a preliminary screening to ensure there are no obvious DSM opportunities missed.  

 The most economic peak demand DSM option, namely, domestic hot water (DHW) load control, is  
 evaluated against the required demand savings with the calculated DSM budget.

 Conclusion : 
 The DSM deferral budget does not provide sufficient funds to achieve the load deferral targets. DSM is not a 
 viable alternative in this circumstance. The salient details of the DSM review follow below.

2004 2005 2006 2007 
Load Forecast (HR OPLF Dec 2002) 

Peak Demand Forecast (Net kW)  526 539 551 564
Domestic Customers 126 129 132 135

 
Existing Transformer Capacity 500 kVa
Capital Budget Proposal for Transformer Replacement $76,000

 
1 Yr 2 Yr 3 Yr 4 Yr   

Required Demand Savings for Capital Deferral (kW) 76 89 101 114  
(Difference of forecast peak amp demand and existing rating) 

DSM Budget Calculation (Calculated assuming 2% inflation and 6.8% isolated debt cost as per 2002 COS) 
Capital Budget Deferral Factors* 4.5% 8.8% 12.9% 16.8% 20.5%
Total DSM Deferral Budget $3,202 $6,262 $9,180 $11,955 $14,588
DSM Budget Per Required Demand Savings kW $42 $70 $91 $105 na
* Percentage of capital cost that can be incurred to defer project for 1 to 5 years, and still be indifferent in economic terms. 

DSM Supply Cost - $ per kW Achieved $/kW*
Cooking Range Fuel Substitution $1,294
Domestic Hot Water (DHW) Fuel Substitution $1,290
Compact Fluorescent Lighting (CFL) $352
Domestic Hot Water (DHW) Load Control $344  
* includes provision for distribution losses. 

Maximum Achievable Winter Peak Demand Reduction 1 Yr 2 Yr 3 Yr 4 Yr 5 Yr
(Max kW reduction at lowest DSM supply cost and full DSM deferral budget)

DHW Load Control 9 18 27 35 na

  
Achievable DSM Versus Required DSM Savings (67) (71) (74) (79) na

Demand Side Management Analysis for Capital Budget Proposal 
Project Title: Rigolet - Replace Substation Transformers
Description: replace 3 x 167 kVa with 3 x 333 kVa in 2004
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Project Title:  Upgrade Generator Relaying Happy Valley North Plant 

Location: Goose Bay North Side Diesel Plant 

Division:  Transmission & Rural Operations 

Classification: Generation 

 

Project Description: 
This project consists of the purchase and installation of new generator relaying equipment for 

the eight standby diesel units at the North Plant.  A multi-function microprocessor relay will be 

installed on each unit.  The existing relays will be removed. 

 

Project Cost:                ($ x1,000)      2004     2005   Beyond    Total  
 Material Supply  110.0  0.0  0.0  110.0 
 Labour  25.0  0.0  0.0  25.0 
 Engineering  15.0  0.0  0.0  15.0 
 Project Management  0.0  0.0  0.0  0.0 
 Inspection & Commissioning  0.0  0.0  0.0  0.0 
 Corp O/H, AFUDC, Esc. & Contingency  20.0  0.0  0.0  20.0 
 Total  170.0  0.0  0.0  170.0 
 
Operating Experience: 
The existing relay equipment has been in service for 30 to 50 years.  There are no technical 

manuals or spare parts available.  Although the relays are operable, there is no way to function 

test them against prescribed specifications to ensure they will operate properly under fault 

conditions. 

 

Project Justification: 
The existing relays are antiquated.  There is no overcurrent protection on three of the units; 

there is no differential protection on one unit.  The proposed relays are required to provide 

adequate protection to the plant, operations and maintenance personnel and the public.  This 

protection will continue to ensure the service reliability of the North Diesel Plant. 

 
Future Plans: 
None. 
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Project Title:  Purchase Meters & Equipment - TRO System 

Location: All Service Areas 

Division:  Transmission & Rural Operations 

Classification: General 

 

Project Description: 
This project consists of the purchase of demand/energy meters, current and potential 

transformers, metering cable and associated hardware for use throughout the Transmission & 

Rural Operations system. 

 

Project Cost:                ($ x1,000)      2004     2005   Beyond    Total  
 Material Supply  96.0  0.0  0.0  96.0 
 Labour  0.0  0.0  0.0  0.0 
 Engineering  0.0  0.0  0.0  0.0 
 Project Management  0.0  0.0  0.0  0.0 
 Inspection & Commissioning  0.0  0.0  0.0  0.0 
 Corp O/H, AFUDC, Esc. & Contingency  2.1  0.0  0.0  2.1 
 Total  98.1  0.0  0.0  98.1 
 
Operating Experience: 
Revenue meters are required for new customer services and the replacement of old, worn, 

damaged or vandalized meters.   

 

Project Justification: 
As a rule, meters are expected to last a minimum of twenty years.  Each is evaluated after that 

time for condition and either retired from service or refurbished and returned to service.  Failure 

to supply metering equipment as required could result in customer hook-up delays of up to three 

months. 

 

To ensure that this project will be completed at the lowest possible cost, Newfoundland and 

Labrador Hydro will solicit competitive bids for all materials. 

 
Future Plans: 
This is an annual allotment which will be adjusted from year to year depending on historical 

information. 
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Project Title:  Replace Energy Management System - Energy Control Centre 

Location: Hydro Place 

Division:  Production 

Classification: Information Systems & Telecommunications 

 

Project Description: 
This project for 2004 is the second year of a four (4) year project for which the Board has 

approved funds for 2003. The project consists of the replacement of the existing Energy 

Management System (EMS) computer software and hardware infrastructure with state of the art 

hardware and software which provides greater flexibility for future technology changes and 

integration with Hydro's IT Infrastructure. The existing EMS is used by Hydro's Energy Control 

Centre to monitor, control and manage the power system and related water resources across 

the Province.  The EMS is critical to the continued efficient and reliable operation of the electric 

power system and generation facilities owned by Hydro. The EMS is reaching the end of its 

projected life of 15 years with manufacturer supplied spare parts discontinued and technical 

support severely limited.  

 

Project costs are based on a joint procurement with Churchill Falls (Labrador) Corporation. 

 

Project Cost:                ($ x1,000)    2003     2004    2005   Beyond    Total  
 Material Supply  544.5  2,238.0  2,178.0  544.5  5,505.0 
 Labour  0.0  18.0  64.0  0.0  82.0 
 Engineering  453.8  1,315.2  1,326.2  115.2  3,210.4 
 Project Management  97.2  103.2  151.9  13.2  365.5 
 Inspection & Commissioning  0.0  0.0  0.0  0.0  0.0 
 Corp O/H, AFUDC, Esc. & Contingency  118.0  618.3  1,038.5  1,349.5  3,124.3 
 Total  1,213.5  4,292.7  4,758.6  2,022.4  12,287.2 
 
Operating Experience: 
The Energy Management System was purchased from Harris Controls (now a part of General 

Electric) on the 15th of March 1988 and placed in service on the 20th of August 1990. It has 

been in continuous operation since that time. In 1993 an Information System was added to allow 

the export of EMS data to a server platform to make information easily accessible to internal 

users over the corporate Local Area Network. Used parts were purchased over a period of time 

and in 1999 a spare computer was obtained when another utility retired its system. There have 

been no other upgrades or major repairs. Our current operating status can be summarized as  
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Project Title:  Replace Energy Management System - Energy Control Centre (cont’d.) 
 
Operating Experience: (cont’d.) 
(1) System Availability has averaged 99.985% over the system's lifetime; (2) there are no 

functional deficiencies; (3) there is no vendor support available; and (4) new spare parts are not 

available. 

 
Project Justification: 
Please refer to the documents Energy Management System Replacement Project Justification 

on the following pages and a report by KEMA titled "Newfoundland and Labrador Hydro Energy 

Management System Assessment" which was filed with the Board as part of Hydro's 2003 

Capital Budget Application (Section G, Appendix 5). 

 
Future Plans: 
The KEMA report in Section 7.11 outlines the “Life Cycle Management” of the EMS.  The new 

EMS will be using “non-proprietary” hardware and therefore will offer more flexibility for 

maintenance, upgrading and replacement.  However, this type of equipment quickly becomes 

obsolete as vendors of computer hardware upgrade their systems.  Therefore the EMS 

hardware will require an “Evergreening Program” similar to other IT Infrastructure.  KEMA 

recommends that 20 to 33% of the base hardware costs be budgeted each year to keep 

hardware current.  This is forecast to be $350,000 per year beginning in the third year following 

the system commissioning. 

 

Similarly software upgrades will be required periodically.  This cost will depend on the frequency 

of vendor software upgrades.  KEMA are suggesting this will amount to approximately $700,000 

every 3 years following project in service. 
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Introduction 

 

 An assessment of Hydro’s EMS was conducted by KEMA Consulting, an industry leader 

in studying and assisting utilities in their EMS and SCADA projects.  The results of the study are 

provided in the attached report entitled “Newfoundland and Labrador Hydro Energy 

Management System Assessment”.  This report makes a strong recommendation to begin the 

process of replacement immediately because of the high risk of a failure of the EMS as the age of 

its electronic components is beyond their design life. Concurrent with the study on Hydro’s 

EMS, KEMA performed a similar assessment for Churchill Falls (Labrador) Corporation 

(CF(L)Co) on their Supervisory Control and Data Acquisition (SCADA) system.  This system 

was also identified to require replacement in the next several years. 

 

 Alternatives for this project were identified and discussed in Section 5 of the KEMA 

report.  These are as follows: 

 

1. Maintain Existing Systems and Process  

2. Implement New EMS Independent of CF(L)Co 

3. Implement New EMS Together with CF(L)Co 

4. Purchase a Turnkey System implemented by the Vendor. 

 

Cost of EMS Failure 
 

 In addition to the discussion in the KEMA report on the advantages and disadvantages of 

each of the alternatives the following highlights the critical nature of the EMS and the costs of a 

major failure of the EMS. 

 

 

The EMS provides a mission critical function for Hydro and the operation of the 

Interconnected Power System.  If this system failed for an extended period of time while a 

replacement was procured the reliability of the power system and electrical service to all of 

Hydro’s customer would fall to unacceptable levels.  Remote control of any station would be 

impossible and therefore all major stations would have to be staffed.  There are eight stations that 

would have to be staffed 24 hours per day with 16 others having to be staffed for varying 
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durations depending on the system condition.  The eight stations alone would cost, provided staff 

are available, approximately $41,000 per week in overtime.  This will result in a significant 

reduction in maintenance activity, as the staff performing monitor and control functions normally 

performs maintenance.  In order to continue with routine maintenance additional staff would 

have to be hired and trained to replace those assigned to operating duties. This could add an 

additional $32,000 per week, while repairs or replacement are being done. If the failure was 

catastrophic and full replacement was the only option the cost of the foregoing could be as high 

as $3.8M per year. 

 
In addition to the wage costs there would be a cost of lost efficiency due to the loss of 

economic dispatch functionality.  At $28 per barrel this can quickly add a significant expense to 
the loss of the EMS. Economic Dispatch balances the load between all generating units so that 
the water at each plant is used as efficiently as possible with consideration to electrical losses 
from the plant to customer loads.  Without Economic Dispatch this balancing between plants 
would be very difficult and ineffective resulting in loss of efficiency. 

 
There would also be a severe loss in reliability.  During the last major outage to the 

Avalon Peninsula in October 1998, customers were restored between 8 and 53 minutes using the 
EMS.  Without the EMS this can be estimated to take at least two to three times longer if all 
stations on the Avalon Peninsula were staffed.  If some stations were not staffed outages would 
extend for several hours allowing for contact and for travel.  This would result in an intolerable 
level of service.  Similar and more severe service deterioration would occur throughout the 
system particularly in remote areas and during poor weather conditions. 

 
 A delay in approving the project increases the probability of failure because as the 

electronic components age the likelihood of failure increases. A decision to delay is a risk 

assessment on how long the EMS could perform at an acceptable level.  The failure rate cannot 

be estimated by KEMA as it does not have data on EMS systems failures because most other 

similar EMS computer systems have already been removed from service and replaced before this 

point in their service life.  While we have done well to-date without major problems, KEMA 

have suggested in the report that this risk of failure is high, and we should not delay replacing the 

existing GE/Harris EMS system. 
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 The alternatives mentioned above are highlighted in the KEMA report.  The report 

clearly identifies the least cost option is alternative 3 which is to procure the system at the same 

time as CF(L)Co.  In addition to the savings in system procurement costs identified by KEMA 

there are internal engineering and project management cost savings of $560,000 and corporate 

overhead, AFUDC, Escalation and Contingency savings of $390,000. Therefore the total savings 

for a joint procurement are approximately $1,500,000. Hydro has obtained a commitment by 

CF(L)Co for joint procurement and therefore the cost estimate has been prepared on that basis. 

 

Operator Training Simulator 
 

 There is an option mentioned in the KEMA report that may be included in the EMS 

replacement depending on the purchase, implementation and operating cost.  It is an Operator 

Training Simulator (OTS).   An OTS is a power system simulator used to train power system 

operators.  It is used by setting up scenarios on the EMS to train operators how to respond to 

certain incidents or conditions on the power system, similar to a flight simulator used by aircraft 

pilots.  These scenarios would include replaying disturbances on the power system for staff that 

were not working at the time of the disturbance.  In this way operator response to these incidents 

will be enhanced and customer service restoration improved during real situations. 

 

 The need for an OTS has increased with recent retirements of experienced staff.  Many of 

the staff have not experienced black-outs to major portions of the power system such as the 

entire east or west coast because of reliability improvements and cooperative weather, however 

they must be ready at all times for such circumstance.  An OTS would simulate these incidents 

and help train the operators for the appropriate response. 

 

Safety Issues 
 

 There are no direct safety issues that require the EMS to be replaced.  Safety issues may 

arise if there was a failure of the EMS.  The EMS provides methods for the system operators to 

track workers on transmission lines for contact if any incident should arise.  This functionality 

would be lost.  However, a paper tracking system could be implemented to ensure safety.  The 

impact would then be reflected in loss of work time and slower maintenance activities. 
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Project Title:  Corporate Applications Environment 

Location: St. John’s 

Division:  Production 

Classification: Information Systems & Telecommunications 

 

Project Description: 
This project includes labour to apply modifications and test the applications affected by the 

vendor upgrade. Software requiring upgrades are:  

a)  JDEdwards; 

b)  Showcase Strategy ; 

c)  Lotus Notes; and, 

d)  AS400 O/S. 

 

Project Cost:                ($ x1,000)      2004     2005   Beyond    Total  
 Material Supply  0.0  0.0  0.0  0.0 
 Labour  30.0  0.0  0.0  30.0 
 Engineering  352.0  0.0  0.0  352.0 
 Project Management  132.0  0.0  0.0  132.0 
 Inspection & Commissioning  0.0  0.0  0.0  0.0 
 Corp O/H, AFUDC, Esc. & Contingency  26.0  0.0  0.0  26.0 
 Total  540.0  0.0  0.0  540.0 
 
Operating Experience: 
N/A 

 

Project Justification: 
This project includes upgrades to currently held software application products.  Software must 

be regularly upgraded to maintain the benefits of vendor advancements in system functionality. 

As well, this provides continued vendor support of applications and a stable application 

environment for Hydro’s key business functions. Out-dated and non-maintained software would 

lead to breakdowns in business functions that would ultimately yield higher costs. 

 

Future Plans: 
Software vendor maintenance and upgrades is an on-going occurrence. 
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Project Title:  Applications Enhancements 

Location: Hydro Place 

Division:  Production 

Classification: Information Systems & Telecommunications 

 

Project Description: 
The application enhancement project provides for: 

(1)  The unforeseen modification, enhancements & additions to software to address the 

required changes to business processes initiated by Customers, Stakeholders & 

Regulators or to provide efficiencies to existing processes.  

 

(2)  The continuing design, build and implementation of enhancements to Hydro's 

Internet/Intranet.   

 

(3)  An Enterprise Project Management Software Application. 

 

Project Cost:                ($ x1,000)      2004     2005   Beyond    Total  
 Material Supply  113.0  0.0  0.0  113.0 
 Labour  70.5  0.0  0.0  70.5 
 Engineering  190.0  0.0  0.0  190.0 
 Project Management  44.0  0.0  0.0  44.0 
 Inspection & Commissioning  27.0  0.0  0.0  27.0 
 Corp O/H, AFUDC, Esc. & Contingency  18.7  0.0  0.0  18.7 
 Total  463.2  0.0  0.0  463.2 
 

Operating Experience: 
N/A 
 
Project Justification: 
This project involves: 
 
a)   Various Minor Enhancements: 

It is imperative that Hydro be able to react to requests to provide enhancements to 
software applications in response to unforeseen requirements, such as legislative and 
compliance changes; vendor driven changes, and enhancements designed to improve 
customer service or staff productivity. Previous changes have included changes initiated by 
Canada Post, changes to income tax calculations, providing equal billing to customers, and 
other enhancements to provide environmental & operational processes. 
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Project Title:  Applications Enhancements (cont’d.) 
 
b)   Internet/Intranet: 

This involves the design, build and implementation of enhancements to Hydro's external 

Web site to improve access to information to our customers and stakeholders. Additions 

and enhancements to Hydro's Intranet will allow staff and customers access to information. 

This will improve information flow, eliminate redundant processes and reduce the manual 

effort associated with distributing information and provide an enhanced level of customer 

service. 

 

c)   Enterprise Project Management software: 

In order to ensure that better real time decisions regarding resource needs and the portfolio 

of projects can be made, a tool is needed to improve the project management process and 

resource utilization. To ensure efficiencies in the completion of multi department and 

external projects, this tool will provide integrated collaboration between the different 

projects and to automate skillset and resource management.  This software tool will be 

introduced to the IS&T department and then rolled out to other groups within Hydro. 

 
Future Plans: 
Application enhancements are a continuing requirement. 
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Project Title:  Security Program Centralized Log Monitoring & Analysis System 

Location: Hydro Place 

Division:  Production 

Classification: Information Systems & Telecommunications 

 

Project Description: 
This project for 2004 is the continuation of a project which the Board has approved funds for 

2003.  The scope of this project is to purchase and implement a server and associated software 

to centralize reporting and presentation of security data gathered from distributed operating 

systems. This project will provide a central mechanism to gather security log information from 

the various systems, enhance analysis and reporting capabilities, and address due diligence 

and audit responsibilities as required by management. 

 

Project Cost:                ($ x1,000)      2003     2004   Beyond    Total  
 Material Supply  30.0  35.0  0.0  65.0 
 Labour  0.0  0.0  0.0  0.0 
 Engineering  24.0  26.4  0.0  50.4 
 Project Management  0.0  0.0  0.0  0.0 
 Inspection & Commissioning  0.0  0.0  0.0  0.0 
 Corp O/H, AFUDC, Esc. & Contingency  3.3  21.7  0.0  25.0 
 Total  57.3  83.1  0.0  140.4 
 
Operating Experience: 
N/A 

 

Project Justification: 
A key to an effective security program is the ability to detect any suspicious activity. There are 

numerous system and application logs that keep track of any user activity within the Hydro 

Group's networks. Disseminating the volume of information generated by these logs is not 

easily done yet, however, reviewing these logs on a timely basis and taking appropriate action is 

mandated by our internal and external audit departments. Centralizing all logging activity and 

producing meaningful reports from this information is the key goal of this project.   

 

Two of the main goals of IT security deal with integrity and the confidentiality of information. 

Users have the right to expect that the data they work with on a daily basis is not disclosed to 

unauthorized individuals and not destroyed or modified - either intentionally or accidentally. 

Having a centralized log monitoring and analysis system in place will provide these assurances.    
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Project Title:  Security Program Centralized Log Monitoring & Analysis System (cont’d.) 
 
Project Justification: (cont’d.) 
To ensure that this project will be completed at the lowest possible cost, Newfoundland and 

Labrador Hydro will solicit competitive bids for all materials and external labour. 
 
Future Plans: 
None. 
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Project Title:  Security Program - Secure Remote Access 

Location: Hydro Place 

Division:  Production 

Classification: Information Systems & Telecommunications 

 

Project Description: 
The scope of this project focuses on the evaluation, design and implementation of a product(s) 

that will ensure a secure method of accessing corporate Information Technology resources from 

multiple locations. The product chosen will have to meet industry standards, address the inter-

operability of existing and future applications, and incorporate existing in-house technology 

where possible. The chosen product must address both internal  (employees accessing the 

company network) and external (vendors connecting to the Hydro Group's network for different 

transactions) concerns. 

 

Project Cost:                ($ x1,000)      2004     2005   Beyond    Total  
 Material Supply  35.0  35.0  0.0  70.0 
 Labour  0.0  0.0  0.0  0.0 
 Engineering  30.0  30.0  0.0  60.0 
 Project Management  3.0  3.0  0.0  6.0 
 Inspection & Commissioning  0.0  0.0  0.0  0.0 
 Corp O/H, AFUDC, Esc. & Contingency  7.1  8.1  0.0  15.2 
 Total  75.1  76.1  0.0  151.2 
 
Operating Experience: 
N/A 

 

Project Justification: 
Secure remote access involves development of a solution for Hydro Group employees and 

vendors.  This project will include recommendations and implementation of the most economical 

and secure solution for the Hydro Group.  The solution may include one method of access or an 

effective combination to meet all corporate needs and will attempt to incorporate the Hydro 

Group’s existing investment in both RSA’s Secure ID technology and Virtual Private Network 

(VPN) technology where applicable. 
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Project Title:  Security Program - Secure Access (cont’d.) 
 
Project Justification: (cont’d.) 
Access to computer based information in a timely manner from a mobile workforce is essential 

for business. Hydro Group employees benefit from the ability to access computer resources 

quickly and efficiently. Properly securing this remote access is essential to ensure that this 

access is granted to the employees and vendors who are authorized and all other invalid 

attempts to access the information are denied. 

 

To ensure that this project will be completed at the lowest possible cost, Newfoundland and 

Labrador Hydro will solicit competitive bids for all materials and external labour. 

 

Future Plans: 
None.
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Project Title:  End User & Server Evergreen Program 

Location: St. John’s 

Division:  Production  

Classification: Information Systems & Telecommunications 

 
Project Description: 
This is the second year of a five (5) year program. This evergreen program will refresh the end 

user workstation, servers, operating systems and office productivity programs on a 3-5 year life 

cycle. The consolidation of servers is also part of the server refresh & upgrade program. Server 

refresh will be on 4-5 year cycle based on industry standards and application demands. This will 

allow for reduced costs over the long term and improve efficiency through standardization and 

reduced support needs. 

 

End User workstations will be refreshed based on industry standard lifecycles and the device 

(thin client, desktop, laptop), will be determined by an analysis of the work needs of each user. 

 

Based on industry standards and the age of existing servers, each year an appropriate number 

of servers will be refreshed and the latest version of the server operating system will be applied. 

This year will allow for the planning and migration to Microsoft's new operating system 

(Windows 2000.NET). 

 

The enterprise server and operating system has a longer refresh cycle and is based more on 

application demands and capacity. (Storage needs will be handled through the enterprise 

storage (SAN) project).   

 

Project Cost:                ($ x1,000)      2004     2005   Beyond    Total  
 Material Supply  2,404.2  0.0  0.0  2,404.2 
 Labour  0.0  0.0  0.0  0.0 
 Engineering  262.0  0.0  0.0  262.0 
 Project Management  5.2  0.0  0.0  5.2 
 Inspection & Commissioning  0.0  0.0  0.0  0.0 
 Corp O/H, AFUDC, Esc. & Contingency  140.0  0.0  0.0  140.0 
 Total  2,811.4  0.0  0.0  2,811.4 
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Project Title:  End User & Server Evergreen Program 2004 (cont’d.) 
 
Operating Experience: 
Industry standards indicate that end user devices have a useful life of between 3-5 years and 

beyond this timeframe reliability and support become issues. Hardware vendors offer new 

models about twice a year which offer more functionality and performance. The useful life cycle 

for these devices is based on the type of device. Thin client devices can be expected to provide 

effective service for up to 5 years. Desktops are now expected to last 4 years, while laptops have 

a life expectancy of 3 years.  This refresh cycle is based on industry standards and the 

equipment has little value at the end of their useful life. 

 

The operating system and office productivity programs for these devices follows a similar life 

cycle and as well as offering new functionality, these systems will take advantage of the 

improved features in the newer hardware devices. Tying the end user hardware, operating 

systems and office productivity programs together in a planned upgrade program, allows Hydro 

to exploit the enhancements of each. 

 

Project Justification: 
This evergreen program will allow Hydro to take advantage of new functionality offered in new 

end user and server hardware models, and in new releases of the operating system and office 

productivity programs. This keeps the end user component of the infrastructure in line with the 

technologies in the server infrastructure being deployed. 

 

The rational for moving to a thin client environment and server refresh, is supported by the IT 

Technical Architecture Strategy report filed with the Board on February 28, 2002 as #U - Hydro - 

37. By maximizing the deployment of thin client devices, Hydro can achieve lower total cost of 

ownership over the life cycle of these devices and improved efficiency through standardization 

and reduced support needs. 
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Project Title:  End User & Server Evergreen Program 2004 (cont’d.) 
 
Project Justification: (cont’d.) 
The consolidation of the server infrastructure is also part of the program.  This will allow for a 

reduction of maintenance costs and system administration work load. The existing systems 

have been in production since 1997 and an increase in computer capacity plus new technology 

to support enhanced applications is needed.  

 

The replacement of these servers will allow for the new server to attach to a Storage Area 

Network which will allow for greater control of disk space across all computer platforms. The risk 

of not doing this upgrade will result in greater administration workload, reduced application 

growth and poor performance of applications.  

 

There is no opportunity to share this infrastructure with Newfoundland Power or any other 

organization.  The intent of the refresh program is to prevent excessive maintenance to end 

user devices, servers and office tools. As reliability and performance become issues, the cost to 

maintain these devices and products becomes extremely high. Thus, as per industry 

experience, it becomes cheaper to replace than to maintain.  

 

To ensure that this project will be completed at the lowest possible cost, Newfoundland and 

Labrador Hydro will solicit competitive bids for all materials and external labour. 

 

Future Plans: 
This will be an on-going refresh program.  The cycle will be over 3 - 5 years based on the 

device. 
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Project Title:  Peripheral Infrastructure Replacement  

Location: Hydro System 

Division:  Production 

Classification: Information Systems & Telecommunications 

 

Project Description: 
This project consists of the replacement of peripherals such as printers, projectors, scanners in 

area offices and Hydro Place . 

 

Project Cost:                ($ x1,000)      2004     2005   Beyond    Total  
 Material Supply  73.0  0.0  0.0  73.0 
 Labour  10.0  0.0  0.0  10.0 
 Engineering  0.0  0.0  0.0  0.0 
 Project Management  0.0  0.0  0.0  0.0 
 Inspection & Commissioning  0.0  0.0  0.0  0.0 
 Corp O/H, AFUDC, Esc. & Contingency  17.9  0.0  0.0  17.9 
 Total  100.9  0.0  0.0  100.9 
 
Operating Experience: 
As the age of the peripherals increase so does the operating and maintenance expenses.  

 

Project Justification: 
A five-year replacement program for peripheral equipment is in place.  This project is to allow for 

the refresh of peripheral equipment. 

 

To ensure that this project will be completed at the lowest possible cost, Newfoundland & 

Labrador Hydro will solicit bids for all materials and external labour. 

 

Future Plans: 
None. 
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Project Title:  JDE Migration Assessment Study 

Location: St. John’s 

Division:  Production 

Classification: Information Systems & Telecommunications 

 

Project Description: 
The scope of this project will be an assessment study of the business and technology issues that 

need to be addressed to support the migration of Hydro's existing JDE's World Vision 

implementation to JDE's One World implementation. The study will provide a migration strategy 

which will address the business and technology requirements of the migration as well as identifying 

the opportunities to leverage the technology to further improve the business processes. The study 

will also provide an implementation plan which will identify the timing and sequencing of the various 

JDE modules as well as identifying the resource requirements to support the migration. 

 

Project Cost:                ($ x1,000)      2004     2005   Beyond    Total  
 Material Supply  0.0  0.0  0.0  0.0 
 Labour  0.0  0.0  0.0  0.0 
 Engineering  190.0  0.0  0.0  190.0 
 Project Management  0.0  0.0  0.0  0.0 
 Inspection & Commissioning  0.0  0.0  0.0  0.0 
 Corp O/H, AFUDC, Esc. & Contingency  41.2  0.0  0.0  41.2 
 Total  231.2  0.0  0.0  231.2 
 

Operating Experience: 
N/A 
 
Project Justification: 
The JDE World Vision financial suite was implemented in 1999.  One World, a business process 
based implementation has been released to replace the World Vision. This study will identify the 
business and technology issues associated with this migration. This assessment will enable Hydro to 
properly identify the costs and risks associated with this migration. 
 
One World has functionality which will enable and enhance workflow capability and functionality 

in areas like depreciation calculations which will better support the cost of service model. 

 

Future Plans: 
Future plans for the JDE financial suite will be determined by this project. 
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Project Title:  Replace VHF Mobile Radio System 

Location: Various 

Division:  Production 

Classification: Information Systems & Telecommunications 

 

Project Description: 
This project involves the replacement of the Corporation’s existing VHF mobile radio system 

with a trunked radio system.  The replacement of the existing system involves replacing the 

equipment at 29 repeater sites, as well as the replacement of a central switch located in 

Gander, approximately 250 mobile and base station radios, and approximately 100 portable 

radios.  The proposed system will provide additional coverage to meet the Corporation’s 

requirements. 

 

Project Cost:                ($ x1,000)      2004     2005   Beyond    Total  
 Material Supply  25.0  105.0  0.0  130.0 
 Labour  2,520.0  3,840.0  0.0  6,360.0 
 Engineering  175.0  200.0  0.0  375.0 
 Project Management  0.0  0.0  0.0  0.0 
 Inspection & Commissioning  0.0  0.0  0.0  0.0 
 Corp O/H, AFUDC, Esc. & Contingency  328.0  1,657.0  0.0  1,985.0 
 Total  3,048.0  5,802.0  0.0  8,850.0 
 
Operating Experience: 
The existing system was purchased in 1989 and is obsolete.  The failure statistics for the VHF 

have increased considerably over the past year.  There are no longer trained resources at Aliant 

knowledgeable about the VHF switch which also puts the system at risk. 

 

VHF Failure Statistics 

 Year Facility Repeater Switch Other 

1998 14 6 0 9 

1999 3 4 1 5 

2000 6 4 0 5 

2001 4 4 1 1 

2002 5 7 5 0 

2003* 9 4 19 3 

* Represents 2 months (January & February) 
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Project Title:  Replace VHF Mobile Radio System (cont’d.) 
 
Project Justification: 
The proposed replacement system is a standards-based trunked mobile radio system.  By 

purchasing a standards-based system, the Corporation’s investment is protected in the long-

term, as the system is not tied to a single manufacturer.  A trunked system permits the 

deployment of additional users or applications seamlessly and without the need for large scale 

changes to the system. 

 

The business case analysis is attached to Section G, Appendix 4. 

 

Future Plans: 
None. 
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Project Title:  Replace Powerline Carrier Equipment Transmission System - West Coast 

Location: Various 

Division:  Production 

Classification: Information Systems & Telecommunications 

 

Project Description: 
This project for 2004 is the continuation of a project which the Board approved funds for 2003.  

In 2004, this Project requires the purchase, installation and commissioning of new Power Line 

Carrier (PLC) to replace the existing PLC's on TL247.  Associated PLC equipment, including 

wavetraps, line matching units, teleprotection and high voltage coupling equipment will be 

replaced in a phase-to-phase arrangement. 

 

Project Cost:                ($ x1,000)      2003     2004   Beyond    Total  
 Material Supply  757.0  269.0  0.0  1,026.0 
 Labour  33.7  39.2  0.0  72.9 
 Engineering  28.2  22.0  0.0  50.2 
 Project Management  6.3  5.0  0.0  11.3 
 Inspection & Commissioning  0.0  0.0  0.0  0.0 
 Corp O/H, AFUDC, Esc. & Contingency  183.8  83.8  0.0  267.6 
 Total  1,009.0  419.0  0.0  1,428.0 
 
Operating Experience: 
The equipment proposed for replacement was installed during the power system generation 

additions in the early 1980's at Hinds Lake, Upper Salmon and Cat Arm.  During the 20+ year 

operating life of this equipment, there have been many requirements for corrective maintenance 

and upgrades.  With each additional year of operation, the inventory of spare modules 

decreases due to increased equipment failures, and the in-house expertise for corrective 

maintenance and, when possible, the repair of modules is dwindling due to technical personnel 

retirements. 

 

Project Justification: 
Most of the equipment slated for replacement has been in service for over 20 years and is now 

obsolete.  The manufacturer no longer supports the product, and has discontinued the 

manufacture and sale of replacement components.  In addition, there is no known third party 

that provides repair services for defective modules.  Continued utilization of this equipment 

poses the risk of failure and hence loss of communications required for the protection and 

control of the power system.  
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Project Title:  Replace Powerline Carrier Equipment Transmission System - West Coast 

 (cont’d.) 
 
Project Justification: (cont’d.) 
Hydro has standardized on ABB PLC radio equipment.  As such, Hydro will sole source this 

equipment to ABB.  This allows Hydro to minimize its spares inventory and standardize on 

training, documentation and maintenance practices, thus reducing costs. 

 

Future Plans: 
There are no plans for any major replacements, upgrades or repairs to this plan expected to be 

undertaken within the next three years.
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Project Title:  Replace Battery System - Multiple Sites - 2004 

Location: Bottom Brook, Hardwoods, Holyrood, Massey Drive & Stephenville 

Division:  Production 

Classification: Information Systems & Telecommunications 

 

Project Description: 
This project consists of the supply and installation of five (5) 48 VDC battery systems at the 

Bottom Brook Terminal Station, Hardwoods Terminal Station, Holyrood Terminal Station, 

Massey Drive Terminal Station and the Stephenville Gas Turbine Station.  This includes all 240 

VAC to 48 VDC rectifiers, rectifier control panels, battery banks and associated cabling. 

 

Project Cost:                ($ x1,000)      2004     2005   Beyond    Total  
 Material Supply  161.2  0.0  0.0  161.2 
 Labour  36.4  0.0  0.0  36.4 
 Engineering  22.1  0.0  0.0  22.1 
 Project Management  0.0  0.0  0.0  0.0 
 Inspection & Commissioning  0.0  0.0  0.0  0.0 
 Corp O/H, AFUDC, Esc. & Contingency  54.5  0.0  0.0  54.5 
 Total  274.2  0.0  0.0  274.2 
 
Operating Experience: 
There have been no failures to date for the battery banks, primarily due to a rigorous 

preventative maintenance program and the nature of flooded cell technology.  Annual 

maintenance costs is about $800 per battery per year consisting of two procedures per year 

including capacity testing and conductance measurements.  All test results confirm the natural 

expected degradation with time for these type of batteries.  It should be noted that the 

maintenance procedures and their costs will not be affected by the installation of new battery 

banks which require an equal amount of maintenance. 

 

Project Justification: 
The equipment has been in operation for 20+ years which has exceeded the 20 year design life 

and proven industry standard life expectancy of large stationary batteries of the flooded cell 

type.  In some sites cell plates are warping and showing signs of deterioration.  In some sites 

there is significant corrosion of battery terminals.  The capacitors in some older types of 

rectifiers are deteriorating.  This replacement is necessary to provide emergency power to 

equipment necessary for the remote control and monitoring of Hydro's transmission and  
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Project Title:  Replace Battery System - Multiple Sites (cont’d.) 
 
Project Justification:  (cont’d.) 
generation system and is justified by reliability considerations.  Failure to replace this equipment 

will result in a battery bank failure or reduced reliability which will extend or cause customer 

outages.  An unacceptable failure probably will occur after the battery design life is exceeded. 

 

To ensure that this project will be completed at the lowest possible cost, Newfoundland and 

Labrador Hydro will solicit competitive bids for all materials and external labour. 

 

Future Plans: 
None.  While this is part of a multi-year plan to replace battery systems, this budget does not 

include any future commitments to replace battery systems in other years.
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Project Title:  Replace Remote Terminal Units for Hydro - Phase 5 

Location: Cat Arm, Hinds Lake, Long Harbour and Happy Valley 

Division:  Production 

Classification: Information Systems & Telecommunications 

 

Project Description: 
This project consists of the replacement of three (3) Quindar Remote Terminal Units (RTUs) 

and one (1) Westronic M4 Remote Terminal Unit used for remote monitoring and control of 

plants and terminal stations from the Energy Control Center.  The sites are: Cat Arm Plant, 

Hinds Lake Plant, Long Harbour Terminal Station and Happy Valley terminal station.  This is 

phase five of a nine-phase plan to replace all obsolete RTUs.  The de-commissioned equipment 

has no value and will be scrapped. 

 

Project Cost:                ($ x1,000)      2004     2005   Beyond    Total  
 Material Supply  148.1  0.0  0.0  148.1 
 Labour  70.2  0.0  0.0  70.2 
 Engineering  33.4  0.0  0.0  33.4 
 Project Management  0.0  0.0  0.0  0.0 
 Inspection & Commissioning  0.0  0.0  0.0  0.0 
 Corp O/H, AFUDC, Esc. & Contingency  62.1  0.0  0.0  62.1 
 Total  313.8  0.0  0.0  313.8 
 
Operating Experience: 
There have been few failures of this equipment to date.  The average mean time between failures 

experienced in the last few years is approximately seven years with an estimated repair cost of 

$1800 dominated by circuit board repair costs. 

 

Project Justification: 
The equipment has been in operation for over 20 years and is nearing the end of its useful life.  

It is no longer supported by the equipment manufacturer, and spares are no longer available for 

these systems.  Third party spares and repair services are not available.  This is a replacement 

necessary to maintain reliability of equipment for the control and monitoring of Hydro's 

transmission and generation system.  Failure to replace this equipment could result in reduced 

reliability which would extend or cause customer outages.  The replacement RTUs will support 

additional functionability such as newer protocols and polling of Intelligent Electronic Devices 

(IEDs).  The replacement of the Hinds Lake RTU will allow the obsolete binary coded decimal 

analogs in the plant control cubicle to be upgraded. 
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Project Title:  Replace Remote Terminal Unit for Hydro - Phase 5 (cont’d.) 

 
Project Justification: (cont’d.) 
Hydro has standardized on the General Electric (GE) line of Remote Terminal Units.  As such, 

Hydro will sole source this equipment to the manufacturer, GE.  This allows Hydro to minimize 

its spares inventory and standardize on training, documentation and maintenance practices. 

 

Future Plans: 
None.   
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Project Title:  Replacement of Operational Data & Voice Network - Phase 2 

Location: St. John’s 

Division:  Production 

Classification: Information Systems & Telecommunications 

 

Project Description: 
This is phase 2 of a two-year program to plan, design and install a wide area network (WAN) 

communications infrastructure to replace the existing operational data (SCADA) and operational 

voice network currently using General DataComm (GDC) infrastructure. This will provide an 

architecture that can support the operational data, administrative data and voice traffic over a 

standard network infrastructure. 

 

Project Cost:                ($ x1,000)    2004     2005    2006   Beyond    Total 
 Material Supply  512.0  503.0  0.0  0.0  1,015.0 
 Labour  180.0  228.0  0.0  0.0  408.0 
 Engineering  199.0  199.0  0.0  0.0  398.0 
 Project Management  33.0  37.8  0.0  0.0  70.8 
 Inspection & Commissioning  0.0  0.0  0.0  0.0  0.0 
 Corp O/H, AFUDC, Esc. & Contingency  47.0  279.0  0.0  0.0  326.0 
 Total  971.0 1,246.8  0.0  0.0  2,217.8 
 
Operating Experience: 
The existing operational data network supporting SCADA traffic was installed in 1988, and is 

now 15 year-old technology. It is a Time Division Multiplex architecture with General DataComm 

(GDC) equipment designed to carry the SCADA traffic between remote RTU's and the energy 

management system (Harris) at Hydro Place, and operational voice traffic between the sub-

stations & plants and the energy control centre (ECC). 

 

The GDC equipment is at the end of its useful life. GDC will soon discontinue support and thus 

problems will no longer be investigated and resolved.   The following table gives the number of 

incidents recorded over the past 8 years and this year to-date. 

 

 1995 1996 1997 1998 1999 2000 2001 2002 2003 

Incidents Reported 4 10 6 23 11 11 15 19 16 
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Project Title:  Replacement of Operational Data & Voice Network - Phase 2 (cont’d.) 
 
Project Justification: 
GDC is no longer in the transport market segment but have focused their strategic direction 

elsewhere. Table 5, page 19, of the Telecommunications Plan, which was submitted to the 

Board as part of Hydro’s 2003 Capital Budget Application (Section H), indicates that the GDC 

equipment that Hydro has installed over the past 15 years is no longer under development and 

many components have been manufacturer discontinued for a number of years. 

 

The operational, administrative and voice traffic currently run on separate communications 

equipment and standards. This upgrade would combine these services into one 

communications system with common equipment and standards. This would decrease the 

demands on staff to be trained to support different communications protocols and equipment. 

 

This upgraded communications network will support all applications and devices that have a 

standard protocol (IP centric).  All existing administrative applications support this protocol and 

the upgrade to the Energy Management System will have this as a requirement. All new RTU 

devices will have IP as a communications protocol. This new technology will provide added 

functionality, reliability and manageability. 

 

Integrating all applications and devices, including SCADA, onto a single communications 

platform will streamline operational activities and improve overall management and control of 

the WAN. The improved reliability will benefit the power grid management, provide better control 

and reduce operational costs. 

 

To ensure that the project will be completed at the lowest possible cost, Newfoundland and 

Labrador Hydro will solicit competitive bids for all materials and external labour. 

 

Future Plans: 
There are no further plans under consideration at this time. 
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Project Title:  Replace Vehicles - 2003 

Location: System Wide 

Division:  Transmission & Rural Operations 

Classification: Administrative 

 

Project Description: 
This project for 2004 is the continuation of a project given approval by the Board in 2003.  The 

project involves replacing 28 light vehicles (cars, pick-ups and vans) and 17 medium/heavy 

vehicles (line trucks and boom trucks).   

 

Project Cost:                ($ x1,000)      2003     2004   Beyond    Total  
 Material Supply  1,520.0  844.0  0.0  2,364.0 
 Labour  0.0  0.0  0.0  0.0 
 Engineering  10.0  10.0  0.0  20.0 
 Project Management  0.0  0.0  0.0  0.0 
 Inspection & Commissioning  0.0  0.0  0.0  0.0 
 Corp O/H, AFUDC, Esc. & Contingency  53.7  288.2  0.0  341.9 
 Total  1,583.7  1,142.2  0.0  2,725.9 
 
Operating Experience: 
It has been our experience that vehicles experience increased downtime and decreased 

reliability as they reach the replacement criteria outlined below. 

 

REPLACEMENT CRITERIA  
VEHICLES 

REPLACEMENT CRITERIA 
Category Description 

Age Other 

1000 Cars/Mini-vans 5-7 yrs. >150,000 kms, maintenance cost, condition 

2000 
Pick-ups/Service 

Vans 
5-7 yrs. >150,000 kms, maintenance cost, condition 

3000 Light Trucks 6-8 yrs. >180,000 kms, maintenance cost, condition 

4000 Medium/Heavy Trucks 7-9 yrs. >200,000 kms, maintenance cost, condition 

 

Category 1000 and 2000 vehicles being replaced will have an average age of six years and 

150,000 km, while category 3000 will have an average age of eleven years and 100,000 km and 

category 4000 will have an average age of 10 years and 200,000 km. 
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Project Title:  Replace Vehicles - Hydro System - 2003 (cont’d.) 
 
Project Justification: 
New vehicles are required in order to ensure maximum reliability with minimum equipment 

downtime.  Having work crews equipped with reliable and technologically current work vehicles, 

ensures their safety while at the same time enhancing efficient delivery of services.  Operating 

vehicles beyond their economical life cycle will result in delays to work crews and have a 

negative impact on customer service. 

 

Vehicles are screened against a replacement criteria before being evaluated for replacement.  

When a unit has met the age or kilometer criteria, the unit is further evaluated for its condition 

and maintenance history. 

 

The budget for each class of vehicle is shown below. 

 

Vehicle Class Budget Amount 

1000 (Cars/Mini-vans) $ 250,600 

2000 (Pick-up/ Service Vans)  497,700 

3000 (Light Trucks)  78,400 

4000 (Medium/Heavy Trucks)  1,557,300 

Contingency  341,900 

Total $ 2,725,900 

 

 

New vehicles are acquired through competitive tendering with a lease/purchase analysis used 

to determine the least cost alternative. 

 

Future Plans: 
Categories 1000, 2000, and 3000 vehicles will be purchased in 2003, however due to long 

delivery schedules of category 4000 vehicles, these vehicles will not be delivered until 2004.
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Project Title:  Replace Vehicles - 2004 

Location: System Wide 

Division:  Transmission & Rural Operations 

Classification: Administrative 

 

Project Description: 
This project involves replacing 33 light vehicles (cars, pick-ups and vans) and 11 medium/heavy 

vehicles (line trucks and boom trucks).   

 

Project Cost:                ($ x1,000)      2004     2005   Beyond    Total  
 Material Supply  1,020.0  912.0  0.0  1,932.0 
 Labour  0.0  0.0  0.0  0.0 
 Engineering  10.0  10.0  0.0  20.0 
 Project Management  0.0  0.0  0.0  0.0 
 Inspection & Commissioning  0.0  10.0  0.0  10.0 
 Corp O/H, AFUDC, Esc. & Contingency  51.2  259.2  0.0  310.4 
 Total  1,081.0  1,181.2  0.0  2,262.4 
 
Operating Experience: 
It has been our experience that vehicles experience increased downtime and decreased 

reliability as they reach the replacement criteria outlined below. 

 

REPLACEMENT CRITERIA  
VEHICLES 

REPLACEMENT CRITERIA 
Category Description 

Age Other 

1000 Cars/Mini-vans 5-7 yrs. >150,000 kms, maintenance cost, condition 

2000 
Pick-ups/Service 

Vans 
5-7 yrs. >150,000 kms, maintenance cost, condition 

3000 Light Trucks 6-8 yrs. >180,000 kms, maintenance cost, condition 

4000 Medium/Heavy Trucks 7-9 yrs. >200,000 kms, maintenance cost, condition 

 

Category 1000 and 2000 vehicles being replaced will have an average age of seven years and 

165,000 km, while category 3000 will have an average age of seven years and 220,000 km and 

category 4000 will have an average age of 10 years and 200,000 km. 
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Project Title:  Replace Vehicles - Hydro System - 2004 (cont’d.) 
 
Project Justification: 
New vehicles are required in order to ensure maximum reliability with minimum equipment 

downtime.  Having work crews equipped with reliable and technologically current work vehicles, 

ensures their safety while at the same time enhancing efficient delivery of services.  Operating 

vehicles beyond their economical life cycle will result in delays to work crews and have a 

negative impact on customer service. 

 

Vehicles are screened against a replacement criteria before being evaluated for replacement.  

When a unit has met the age or kilometer criteria, the unit is further evaluated for its condition 

and maintenance history. 

 

The budget for each class of vehicle is shown below. 

 

Vehicle Class Budget Amount 

1000 (Cars/Mini-vans) $ 250,000 

2000 (Pick-up/ Service Vans)  530,000 

3000 (Light Trucks)  200,000 

4000 (Medium/Heavy Trucks)  972,000 

Contingency  310,400 

Total  2,262,400 

 

 

New vehicles are acquired through competitive tendering with a lease/purchase analysis used 

to determine the least cost alternative. 

 

Future Plans: 
Categories 1000, 2000, and 3000 vehicles will be purchased in 2004, however due to long 

delivery schedules of category 4000 vehicles, these vehicles will not be delivered until 2005.
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Project Title:  Purchase Cash Remittance Processor 

Location: Hydro Place 

Division:  Finance 

Classification: Administrative 

 

Project Description: 
This project consists of the replacement of the existing cash remittance processor which 

processes mail-in customer payments. 

 

Project Cost:                ($ x1,000)      2004     2005   Beyond    Total  
 Material Supply  57.7  0.0  0.0  57.7 
 Labour  0.0  0.0  0.0  0.0 
 Engineering  0.0  0.0  0.0  0.0 
 Project Management  0.0  0.0  0.0  0.0 
 Inspection & Commissioning  0.0  0.0  0.0  0.0 
 Corp O/H, AFUDC, Esc. & Contingency  2.3  0.0  0.0  2.3 
 Total  60.0  0.0  0.0  60.0 
 
Operating Experience: 
The existing equipment was acquired in 1999. 

 

Project Justification: 
The current processor was acquired when Hydro ceased to use Newfoundland Power to 

manage its customer billings and payments processes and implemented the Utility Customer 

Information System (UCIS) and will reach its projected useful life of five-years in 2004.  The 

equipment provides for electronic capture and storage of customer payment data, which would 

be much more labour-intensive and costly using manual processes. 

 

Future Plans: 
None. 
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Project Title:  Electronic Metering Reading 

Location: Hydro Place 

Division:  Finance 

Classification: Administrative 

 

Project Description: 
This project consists of a study to provide recommendations on a replacement system for the 

Radix FW200 in 2004 and to purchase equipment and install the system in 2005. 

 

Project Cost:                ($ x1,000)      2004     2005   Beyond    Total  
 Material Supply  0.0  180.0  0.0  180.0 
 Labour  35.0  35.0  0.0  70.0 
 Engineering  0.0  0.0  0.0  0.0 
 Project Management  0.0  0.0  0.0  0.0 
 Inspection & Commissioning  0.0  0.0  0.0  0.0 
 Corp O/H, AFUDC, Esc. & Contingency  0.8  8.5  0.0  9.3 
 Total  35.8  223.5  0.0  259.3 
 
Operating Experience: 
N/A 

 

Project Justification: 
The handheld meter-reading units facilitate meter reading and billing processes and it is 

essential that a source is available for equipment maintenance and support. 

 

Hydro has been notified by the Radix Corporation that the FW200 handheld meter-reading unit 

presently being used by Hydro is being phased out in 2003 and they will support Hydro’s system 

through 2005.  The equipment estimate used for this budget is based on prices provided by the 

Radix Corporation to upgrade to the FW300 handheld model but other suppliers will also be 

evaluated. 

 

Future Plans: 
None. 
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NEWFOUNDLAND & LABRADOR HYDRO
TRANSMISSION & RURAL OPERATIONS

2004 CAPITAL BUDGET
PROJECTS SUBJECT TO MINIMUM FILING REQUIREMENTS - OVERVIEW

($,000)

Explanation
Exp To Future In-Ser Page

PROJECT DESCRIPTION 2003 2004  Years     Total Date Ref.

Purchase and Install Transformer Addition - Happy Valley Terminal Station 7 1,244 1,251 Nov. 04 C-2

   
          TOTAL TRANSMISSION & RURAL OPERATIONS 7 1,244 0 1,251
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Purchase and Install Transformer – Happy Valley Terminal Station 
 
1. Project Description 

This project includes all work involved with the purchase and installation of a 30/40/50 MVA 

138/25kV transformer and associated terminal station equipment to replace one of the existing 

15/20/25/28 MVA units 

  

2. Project Scope 
This project is being justified on the basis that additional transformer capacity will be required to 

meet the anticipated load requirements in Happy Valley – Goose Bay. 

 

The scope of work is as follows: 

• Replace one of the existing 138/25kV 15/20/25/28 MVA transformers with a 30/40/50 MVA 

unit. 

• Install a new 25kV circuit breaker and two 1200 amp disconnect switches 

• Upgrade 25kV bus conductor from 559.5 mcm to 1192.5 mcm 

 

The new equipment will be installed on the existing foundations and structures and no 

foundation modifications are expected to be required. The existing circuit breaker’s current 

transformers (C.T.’s) are rated at 600 amps which is not adequate for the increased transformer 

capacity resulting in the requirement for the new breaker. Likewise the existing 25kV bus 

conductor cannot carry the additional capacity resulting in the requirement for the bus conductor 

upgrade. 

 

3. Project Timetable/Cash Flow 
The preliminary design and engineering work will commence in the late fall of 2003 with the 

actual installation taking place in the fall of 2004. 

 

Project Cost:                ($ x1,000)      2003     2004      Total  

Material Supply  0.0  875.0  875.0 
Labour  0.0  54.0  54.0 
Engineering  7.0  32.0  7.0 
Project Management  0.0  8.0  8.0 
Inspection & Commissioning  0.0  35.0  35.0 
Corp O/H, AFUDC, Esc. & Contingency 0.4  240.2  40.6 
Total  7.4  1,244.2  1,251.6 
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Purchase and Install Transformer – Happy Valley Terminal Station (cont’d.) 
 
4. Customer Impact 

If additional transformer capacity is not added at Happy Valley - Goose Bay the existing 

transformers will be approximately 4% overloaded during the 2004 peak load period. Continued 

operation in an overloaded state will result in loss of transformer life and premature failure 

resulting in an outage to customers. 

 

5. Statement of Need 
At present there are two 15/20/25/28 MVA transformers at the Happy Valley Terminal Station for 

an installed capacity of 56 MVA. Based on Hydro’s December 2002 load forecast these units 

will be slightly overloaded during the 2003 peak and by 2004 the overload at time of peak will be 

approximately 4%. Hydro’s criteria for its major power transformers, which is consistent with 

industry standard, is to add capacity when projected load exceeds the transformer installed 

nameplate rating, which in the case of Happy Valley is 56 MVA. The projected load for the 

period 2003 – 2007 and the resultant % station loadings are shown below: 

 

            YEAR                    MVA LOAD             %STATION LOAD                      
             2003                             56.9                              101.6 
             2004                             58.3                              104.1 
             2005                             60.0                              107.1 
             2006                             61.2                              109.3 
             2007                             62.6                              111.8 

 
6. Description of Corrective Options 

The alternatives investigated for Happy Valley were to change out one of the existing 

transformers for a larger unit or to add a third transformer of equal rating to the existing units. 

The transformer change out, as being proposed, has a cost of $1.25 million while the addition of 

a third unit would cost approximately $ 2.4 million where the additional cost is attributed to the 

station expansion required to accommodate a third transformer. 
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Purchase and Install Transformer – Happy Valley Terminal Station (cont’d.) 
 

7. Documentation of Decision Rational 
 Based on the forecasted load growth in Happy Valley- Goose Bay it is essential that additional 

transformer capacity be added by 2004 if the capability of the system is to be maintained. Of the 

alternatives investigated, it is recommended that the lower cost alternative of the transformer 

change out be implemented. While the addition of the third unit does offer minor improvements 

in operating flexibility it is believed that the additional expenditure is not warranted. It is 

proposed that the unit being removed from service be maintained as a system spare that will be 

kept at Happy Valley but made available to other areas on the system if required. Demand Side 

Management was investigated as an option to mitigate the load increase but it was determined 

the project could not be deferred through the application of this measure (see analysis on next 

page). 
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 Overview: NLH views DSM as an opportunity to defer or postpone capital costs. The 
 evaluated in economic terms as the difference in the present value of the utility revenue 
 varying commencement years for the investment. The difference represents a DSM budget 
 is the maximum amount of money that can be expended in order to defer the investment. The 
 proceeds by determing the necessary demand or energy savings required to defer the investment 
 evaluates whether the DSM budget constraint can achieve the required saving. This DSM review 
 a preliminary screening to ensure there are no obvious DSM opportunities 

 The most economic peak demand DSM option, namely, domestic hot water (DWH) load 
 evaluated against the required demand savings with the calculated DSM 

 Conclusion 
 The DSM deferral budget does not provide sufficient funds to achieve the load deferral targets. DS
 viable alternative in this circumstance. The salient details of the DSM review follow 

2004 2005 2006 2007 2008 
Load Forecast (HR OPLF Dec 

Peak Demand Forecast 58,271 59,712 61,161 62,618 na
Domestic 3,660 3,765 3,876 3,975 na

  
Existing Transformer 56,000 kva, unit power 
Capital Budget $1,251,60  
  

1 Yr 2 Yr 3 Yr 4 Yr 5 Yr
Required Demand Savings for Capital Deferral 2,271 3,712 5,161 6,618 na
  
DSM Budget Calculation (Calculated assuming 2% inflation and 7.2% rate base return as per 

Capital Budget Deferral 4.9% 9.5% 13.9% 18.0% 22.0%
Total DSM Deferral $57,209 $110,916$162,288 $210,157$256,858
DSM Budget Per Required Demand Savings $25 $30 $31 $32 na
* Percentage of capital cost that can be incurred to defer project for 1 to 5 years, and still be indifferent in economic terms.

DSM Supply Cost - $ per kW $/kW*
Cooking Range Fuel $1,331
Domestic Hot Water (DHW) Fuel $1,327
Compact Fluorescent Lighting $362
Domestic Hot Water (DHW) Load $354  
* includes provision for distribution losses. 

Maximum Achievable Winter Peak Demand 1 Yr 2 Yr 3 Yr 4 Yr 5 Yr
(Max kW reduction at lowest DSM supply cost and full DSM deferral budget)

DHW Load 162 314 459 594 na
  

Achievable DSM Less Required DSM (2,109) (3,398) (4,702) (6,024) na

Demand Side Management Analysis for Capital Budget Proposal
Project Title: Happy Valley Goose Bay - Transformer Replacement 
Description: Replace 15/20/25 MVA transformer with 30/40/50 MVA 
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 NEWFOUNDLAND & LABRADOR HYDRO 
 
 2004 LEASING COSTS 
 
 
 
 
 
ITEM        2004 COST 

 

 

There are no new leases identified for 2004. 
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            Capital Expenditures/Budgets 1998 - 2007
  ($000)

  
 

ACTUALS ACTUALS ACTUALS ACTUALS ACTUALS FORECAST BUDGET BUDGET BUDGET BUDGET
 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

GENERATION 6,667 8,185 3,463 3,956 5,233 6,188 5,233 8,537 16,256 6,351

         
TRANSMISSION & RURAL OPERATIONS 17,456 24,711 28,658 28,929 29,560 10,993 12,821 12,486 10,690 8,665

         
         

GENERAL PROPERTIES 7,638 3,757 6,442 14,616 5,424 18,071 16,411 23,396 9,217 4,479

           
         

TOTAL CAPITAL EXPENDITURES 31,761 36,653 38,563 47,501 40,217 35,252 34,465 44,419 36,163 19,495
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PUB 2003 Expected Expected Var. from
Expenditures ApprovedExpenditures Remaining Total Approved to

Prior To Budget To ExpendituresExpenditures Expected
 2003 2003 February 28 2003 2003 Expenditures

      

 
 GENERATION 219 5,704 174 5,530 5,704 0

 TRANSMISSION & RURAL OPERATIONS 1,055 10,276 413 9,863 10,276 0

 GENERAL PROPERTIES 1,925 17,869 358 17,511 17,869 0

 ALLOWANCE FOR UNFORESEEN EVENTS 0  1,000  0  1,000 1,000 0

PROJECTS APPROVED BY PUB 73  321  8  313  321  0   

NEW PROJECTS LESS THAN $50,000 APPROVED BY HYDRO 12  82  0  82  82  0

      
     
                TOTAL CAPITAL BUDGET 3,284  35,252  953  34,299 35,252 0

     

Approved P.U. 29 (2002-2003) 33,070
Approved P.U. 3 (2003) 281
Carryover Projects 2002 to 2003 1,852
New Projects Under $ 50,000 Approved by Hydro 49
  
                TOTAL APPROVED CAPITAL BUDGET 35,252

 

NEWFOUNDLAND & LABRADOR HYDRO

2003 CAPITAL EXPENDITURES - OVERVIEW

FOR THE MONTH ENDING FEBRUARY 28, 2003
($,000)
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PUB 2003 Expected Expected Var. from
Expenditures ApprovedExpenditures Remaining Total Approved to

Prior To Budget To ExpendituresExpenditures Expected
 2003 2003 February 28 2003 2003 Expenditures

 GENERATION      

     HYDRO PLANTS
             Construction Projects 64 773 7 766 773 0 4
             Property Additions 0 327 0 327 327 0 4
             Tools & Equipment 0 117 0 117 117 0 4
     
     THERMAL PLANT
             Construction Projects 155 2,423 108 2,315 2,423 0 5
             Property Additions 0 1,991 59 1,932 1,991 0 5
             Tools & Equipment 0 73 0 73 73 0 5
  
      

     

                             TOTAL GENERATION 219 5,704  174  5,530 5,704 0
 
 

 TRANSMISSION & RURAL OPERATIONS  

 
     TRANSMISSION 1,055 782 34 748 782 0 6

     SYSTEM PERFORMANCE & PROTECTION 0 546 0 546 546 0 6
 
     TERMINALS 0 581 0 581 581 0 6

     DISTRIBUTION 0 6,685 375 6,310 6,685 0 7

     GENERATION 0 681 0 681 681 0 7

     GENERAL
            Metering 0 102 4 98 102 0 7
            Properties 0 49 0 49 49 0 7
            Tools & Equipment 0 850 0 850 850 0 7

     
                             TOTAL TRANSMISSION & RURAL OPERATION 1,055 10,276 413 9,863 10,276 0

     

NEWFOUNDLAND & LABRADOR HYDRO

2003 CAPITAL EXPENDITURES - OVERVIEW

FOR THE MONTH ENDING FEBRUARY 28, 2003
($,000)
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PUB 2003 Expected Expected Var. from
Expenditures ApprovedExpenditures Remaining Total Approved to

Prior To Budget To ExpendituresExpenditures Expected
 2003 2003 February 28 2003 2003 Expenditures

 GENERAL PROPERTIES

     INFORMATION SYSTEMS & TELECOMMUNICATIONS 416 15,536 129 15,407 15,536   0 8
 
     ADMINISTRATIVE 1,509 2,333 229 2,104 2,333  0 10

      
                             TOTAL GENERAL PROPERTIES 1,925 17,869 358 17,511 17,869  0

      

 ALLOWANCE FOR UNFORESEEN EVENTS 0 1,000 0 1,000 1,000  0 11

PROJECTS APPROVED BY PUB 73 321 8 313 321 0 11

PROJECTS APPROVED FOR LESS THAN $50,000 12 82 0 82 82 0 11

 

                TOTAL CAPITAL BUDGET 3,284  35,252  953  34,299 35,252  0
      

NEWFOUNDLAND & LABRADOR HYDRO

2003 CAPITAL EXPENDITURES - OVERVIEW

FOR THE MONTH ENDING FEBRUARY 28, 2003
($,000)
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 PUB 2003 Expected Expected Var. from
Expenditures ApprovedExpenditures Remaining Total Approved to Variance

Prior To Budget To ExpendituresExpenditures Expected Explanation
PROJECT DESCRIPTION 2003 2003 February 28 2003 2003 Expenditures Reference

HYDRO PLANTS

CONSTRUCTION PROJECTS
 
Install Fault Recorder - Upper Salmon Generating Station 64 63 3 60 63 0  
Upgrade Controls Spherical Valve No. 1 - Bay d'Espoir 223 4 219 223 0  
Replace Vibration/Data System - Bay d'Espoir  153 0 153 153 0  
Replacement of  Draft Tube Stoplogs at Paradise River 156 0 156 156 0  
Replace Fuel Storage Tanks at Burnt Spillway - Bay D' Espoir 97 0 97 97 0  
Install Early Warning System - Victoria Dam 40 0 40 40 0  
Frazil Ice Monitoring - Granite Canal 21 0 21 21 0  
Replace Gate Hoist No. 2 - Ebbegunbaeg Control Structure 7 0 7 7 0  
Replace Unit No. 7 Exciter - Bay d'Espoir 13 0 13 13 0  

     
TOTAL CONSTRUCTION PROJECTS 64 773 7 766 773 0

     

PROPERTY ADDITIONS

Replace Site fencing - Bay d'Espoir 250 0 250 250 0  
Purchase and Install Security Locks at Hydro Plants 77 0 77 77 0  

      
TOTAL PROPERTY ADDITIONS 0 327 0 327 327 0

     

TOOLS & EQUIPMENT

Replace Loader/Backhoe - Bay d'Espoir 3 0 3 3 0  
Purchase & Replace Tools & Equipment Less than $50,000 0 114 0 114 114 0  
          
      

TOTAL TOOLS & EQUIPMENT 0 117 0 117 117 0
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 PUB 2003 Expected Expected Var. from
Expenditures ApprovedExpenditures Remaining Total Approved to Variance

Prior To Budget To ExpendituresExpenditures Expected Explanation
PROJECT DESCRIPTION 2003 2003 February 28 2003 2003 Expenditures Reference

THERMAL PLANT

CONSTRUCTION PROJECTS

Purchase and Install Continuous Emission Monitoring 132 669 83 586 669 0  
Replace Turbine Electrohydraulic Control System - Unit No. 1 - Holyrood 23 965 25 940 965 0  
Purchase and Installation of a Neutralization Pit - Holyrood 343 0 343 343 0  
Purchase Mobile Ambient Monitoring System - Holyrood 184 0 184 184 0  
Flue Gas Particulate Removal Study - Holyrood 150 0 150 150 0  
Purch/Inst Partial Discharge Analysis Equip - Unit No. 1 - Holyrood 112 0 112 112 0  
       

      
TOTAL CONSTRUCTION PROJECTS 155 2,423  108  2,315 2,423 0  

           

PROPERTY ADDITIONS

Upgrade Civil Structures - Holyrood 1,991 59 1,932 1,991 0  
       

      
TOTAL PROPERTY ADDITIONS 0 1,991  59  1,932 1,991 0  

           

TOOLS & EQUIPMENT  
 

Purchase & Replace Tools & Equipment Less than $50,000 0 73 0 73 73 0  
         

      
TOTAL TOOLS & EQUIPMENT 0 73 0 73 73 0  

      
                             TOTAL GENERATION 219  5,704  174  5,530 5,704  0   
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 PUB 2003 Expected Expected Var. from
Expenditures ApprovedExpenditures Remaining Total Approved to Variance

Prior To Budget To ExpendituresExpenditures Expected Explanation
PROJECT DESCRIPTION 2003 2003 February 28 2003 2003 Expenditures Reference

TRANSMISSION
 

Upgrade TL227 - (69 kV Berry Hill - Daniels Harbour) 654 179 31 148 179 0  
Replacement of Insulators TL228 (230kV Buchans - Massey Drive) 401 49 3 46 49 0  
Uprate of TL203- (230kv Sunnyside - Western Avalon)  207 0 207 207 0  
Replace Insulators TL209 - ( 230kV Stephenville - Bottom Brook) 236 0 236 236 0  
Upgrade TL214 - (138kV Bottom Brook - Doyles) 111 0 111 111 0  

        
TOTAL TRANSMISSION 1,055 782 34 748 782 0  

      
 

SYSTEM PERFORMANCE & PROTECTION  
 

Upgrade Circuit Switcher South Brook Terminal Station 355 0 355 355 0  
Purchase and Install  138kV Breaker Fail Protection 82 0 82 82 0  
Upgrade Breaker Controls - SunnysideTerminal Station 33 0 33 33 0  
Replace Digital Fault Recorder - Holyrood Terminal Station 76 0 76 76 0  

      
      

TOTAL SYSTEM PERFORMANCE & PROTECTION 0 546 0 546 546 0  
      

TERMINALS

Replace Fence - Holyrood Terminal Station 32 0 32 32 0  
Upgrade Access Road - Farewell Head Terminal Station 22 0 22 22 0  
Replace 125v Battery Banks 83 0 83 83 0  
Upgrade Station Services - Long Harbour Terminal Station 83 0 83 83 0  
Install Motor Drive Mechanisms on Disconnect Switches - Sunnyside T.S. 217 0 217 217 0  
Replace Surge Arrestors 69 0 69 69 0  
Replace Instrument Transformers 75 0 75 75 0  

      
TOTAL TERMINALS 0 581 0 581 581 0  
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 PUB 2003 Expected Expected Var. from
Expenditures ApprovedExpenditures Remaining Total Approved to Variance

Prior To Budget To ExpendituresExpenditures Expected Explanation
PROJECT DESCRIPTION 2003 2003 February 28 2003 2003 Expenditures Reference

DISTRIBUTION

Service Extensions 1,448 216 1,232 1,448 0  
Distribution Upgrades 1,476 154 1,322 1,476 0  
Upgrade Line - Little Bay Distribution System 317 0 317 317 0  
Upgrade Line - St. Anthony Distribution Systems 557 0 557 557 0  
Insulator Replacements 795 0 795 795 0   
Pole Replacements 852 5 847 852  0  
Protection Upgrades - Isolated Systems 720 0 720 720 0  
Replace Corroded Transformers 172 0 172 172 0  
Replace Voltage Regulators 176 0 176 176 0  
Protection Upgrade North Diesel Plant - Goose Bay 172 0 172 172 0  

        
TOTAL DISTRIBUTION 0 6,685 375 6,310 6,685 0  

      

GENERATION    
   

Install Nox Emission Monitor - McCallum  103 0 103 103 0
Install Fire Alarm Systems  98 0 98 98 0
Upgrade Service Cables  60 0 60 60 0
Increase Generation - Mary's Harbour  212 0 212 212 0
Fuel Storage Upgrades  208 0 208 208 0
     

        
TOTAL GENERATION 0 681 0 681 681 0  

      
GENERAL

METERING

Purchase Meters & Equipment - Rural System 96 2 94 96 0
Purchase Metering Spares - Bulk Electrical System 6 2 4 6 0

     
TOTAL METERING 0 102 4 98 102 0

     
PROPERTIES   

  
Construct Storage Shed - Harbour Breton 19 0 19 19 0
Purchase Land - Mud Lake 30 0 30 30 0

      
TOTAL PROPERTIES 0 49 0 49 49 0  

TOOLS & EQUIPMENT

Purchase & Replace Tools & Equipment Less than $ 50,000 0  306  0  306 306  0   
Replace Light Duty Mobile Equipment Less than $50,000 544 0 544 544 0

     
TOTAL TOOLS & EQUIPMENT 0 850 0  850 850 0

     
TOTAL GENERAL 0 1,001 0 0 0 0

     
TOTAL TRANSMISSION & RURAL OPERTIONS 1,055 10,276 409 8,866 9,275 0
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 PUB 2003 Expected Expected Var. from
Expenditures ApprovedExpenditures Remaining Total Approved to Variance

Prior To Budget To ExpendituresExpenditures Expected Explanation
PROJECT DESCRIPTION 2003 2003 February 28 2003 2003 Expenditures Reference

INFORMATION SYSTEMS & TELECOMMUNICATIONS   
 
SOFTWARE APPLICATIONS       

       
INFRASTRUCTURE REPLACEMENT             

Acquire Document Management & Imaging System 104 32 72 104 0
Replace Energy Management System - Energy Control Centre 1,214 0 1,214 1,214 0
          
NEW INFRASTRUCTURE             

Purchase Additional Corporate Applications 43 84 1 83 84 0
Security Program Centralized Log Monitoring & Analysis System 57 0 57 57 0

     
TOTAL SOFTWARE APPLICATIONS 43 1,459 33 1,426 1,459 0

      

COMPUTER OPERATIONS        

INFRASTRUCTURE REPLACEMENT

Enterprise Storage Management Infrastructure 2,049 0 2,049 2,049 0
End User & Server Evergreen Program 893 2 891 893 0

NEW INFRASTRUCTURE 

Peripheral Infrastructure Replacement 99 0 99 99 0

     
TOTAL COMPUTER OPERATIONS 0 3,041 2 3,039 3,041 0
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 PUB 2003 Expected Expected Var. from
Expenditures ApprovedExpenditures Remaining Total Approved to Variance

Prior To Budget To ExpendituresExpenditures Expected Explanation
PROJECT DESCRIPTION 2003 2003 February 28 2003 2003 Expenditures Reference

INFORMATION SYSTEMS & TELECOMMUNICATIONS   
 
NETWORK SERVICES

INFRASTRUCTURE REPLACEMENT

Install New Microwave System Interconnection Between East/West Coast             208 8,734 68 8,666 8,734 0
Replace UHF Radio Link - Abitibi - Stephenville 89 1 88 89 0
Replace Powerline Carrier Equipment West Coast Transmission System 1,009 0 1,009 1,009 0
Replace Voice, Data & Teleprotection Equip - Upper Salmon Intake 88 0 88 88 0
Upgrade Site Grounding at Telecontrol Site - Phase 4 48 0 48 48 0
Replace Battery System - Multiple Sites 224 0 224 224 0
Replace Remote Terminal Unit for Hydro - Phase 4 285 1 284 285 0

NETWORK INFRASTRUCTURE         

Purchase Equipment for Physical Facilities Upgrade 71 0 71 71 0
Deer Lake Building Improvements 103 0 103 103 0
Upgrade Local Area Networks (LANs) - Multiple Sites 47 2 45 47 0

UPGRADE OF TECHNOLOGY

Provide Global Positioning System Time Synchronization - Phase 2 165 46 21 25 46 0

Replacement of Operational Data & Voice Network - Phase I 292 1 291 292 0

     
TOTAL NETWORK SERVICES 373 11,036 94 10,942 11,036 0

TOTAL INFORMATION SYSTEMS & TELECOMMUNICATIONS 416  15,536  129  15,407 15,536  0
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 PUB 2003 Expected Expected Var. from
Expenditures ApprovedExpenditures Remaining Total Approved to Variance

Prior To Budget To ExpendituresExpenditures Expected Explanation
PROJECT DESCRIPTION 2003 2003 February 28 2003 2003 Expenditures Reference

ADMINISTRATIVE

VEHICLES

Replace Vehicles - 2002 1,509 498 204 294 498 0

Replace  Vehicles - Hydro System 0 1,584 25 1,559 1,584 0

 ADMINISTRATION  
 

Replace Engineering Wide Format Printing System 62 0 62 62 0
Automatic Meter Reading (AMR) - Pilot Project 52 0 52 52 0
Purchase & Replace Admin Office Equip less than $50,000 0 137 0 137 137 0  

     
TOTAL ADMINISTRATIVE 1,509 2,333 229 2,104 2,333 0

     

                         TOTAL GENERAL PROPERTIES 1,925 17,869 358 17,511 17,869 0
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 PUB 2003 Expected Expected Var. from
Expenditures ApprovedExpenditures Remaining Total Approved to Variance

Prior To Budget To ExpendituresExpenditures Expected Explanation
PROJECT DESCRIPTION 2003 2003 February 28 2003 2003 Expenditures Reference

ALLOWANCE FOR UNFORESEEN EVENTS   

Allowance for Unforeseen Events 1,000 0 1,000 1,000 0
 

                    TOTAL ALLOWANCE FOR UNFORESEEN EVENTS 0 1,000 0 1,000 1,000 0
     

PROJECTS APPROVED BY PUB

Carryover Project

Replace Diesel Unit #2006 with Unit #2052 - Cartwright 73 40 8 32 40 0

Project Approved in 2004

Replacement of Timber Crib Headwall at Grey River Fish Compensation Str 281 0 281 281 0

                          TOTAL PROJECTS APPROVED BY PUB 73 321 8 313 321 0
     

NEW PROJECTS LESS THAN $50,000 APPROVED BY HYDRO

Carryover Project

Install Alternate 69kV Feed to Transformer SST-12  -  Holyrood 12 33 0 33 33 0

Project Approved in 2004

Purchase Auxiliary Cooling Water Pump - Holyrood 49 0 49 49 0

  TOTAL PROJECTS LESS THAN $50,000 APPROVED BY HYDR 12 82 0 82 82 0
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1) Purpose of Review 
 

Hydro Generation requested Generation Engineering to prepare a 
condition assessment of the control portions of the governors for Upper 
Salmon (1 unit) and Cat Arm (2 units).  The purpose of the assessment is 
to review the service history of the control components and to determine 
what technical support and spare parts are available from the original 
equipment manufacturers. 

 
The end result of the review is to determine if and when the control 
sections of these governors should be replaced. 

 
A section has been included on possible replacement controllers with a 
cost comparison. 

 
2)  Introduction 

 
Upper Salmon is a single unit plant rated at 88.4 MVA (84MW).  It has a 
Francis turbine and a Woodward Governor Mod II analog control system.  
This governor is the original equipment that has been in service since late 
1982. 

 
Cat Arm is a two-unit plant with each unit rated at 75.5 MVA (72MW).  
Each unit has a Pelton turbine with a governor made by Escher Wyss.  
These governors are an analog electronic type that has been 
manufactured by Escher Wyss since 1974.  The governors at Cat Arm 
have been in service since 1984. 

 
There have been notices from both Woodward (hydro turbine controls 
section now part of General Electric Global Controls Services) and Escher 
Wyss (now Vatech Hydro) that support for these systems will become 
difficult to provide in the next few years. 

 
The report gives information on replacement systems and the estimated 
costs of these replacements. 

 
3)  Upper Salmon 
 

a. Technical Support and Spare Parts 
 
The need for a review of the Upper Salmon governor controls was 
highlighted by a memo dated 97-12-16 from Ron Bland of Woodward 
Governor to Louis Barnes concerning support for the Mod II governor.  
In this memo he states that "Through this process [product 
rationalization] we have determined that it is becoming increasingly 
difficult to provide support for the Woodward Mod I and Mod II Analog 
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control systems.  This is mainly due to our inability to procure electrical 
components from our vendors.  This means we can no longer 
manufacture new modules.  We can, in many cases, still offer repair 
services on these modules as long as the components that are 
unavailable are still functional". 

 
It was later confirmed with Woodward that new boards are not 
available and repairs can only be done as long as components are 
available.  The Woodward representative stated in a note dated 
99/07/06 that board repair for the Mod II governor was still available 
but limited.  He stated that "Many of the necessary components are no 
longer available from our suppliers and we do not know which 
components have been discontinued until we try to purchase them.  
Unfortunately, this puts Mod II owners in a precarious situation.  We 
will repair boards so long as we can get the parts, but at this point, 
there are no guarantees". 

 
Hydro has a good supply of spare parts for the Mod II.  However, if the 
spare is used, it may be difficult to replace it or have the removed card 
repaired.  Technical Support (service representatives) is available for 
the Mod II. 
 

b. Service History 
 
The maintenance records between 1995 and 1999 were checked for 
the governor controls and brief descriptions are given below. 

 
 (i) 95-03-28 Problem: Unit will not load past 10% gate; 

(W.O. #12906) Action: Investigated speed control circuit; 
replaced 65MS motor and relay 33XYZ (coil 
burned out). 

 
(ii) 95-11-01 Problem: Check governor load setpoint  
       (W.O. # 16013)  fluctuations; 
   Action: 2 pots replaced. 
 
(iii) 97-09-16 Problem: Governor power setpoint control not 
       (W.O. # 25198) responding to load control below 75MW; 
   Action: Adjusted tension on slip clutch;   

  adjusted mechanical end stop. 
 
(iv) 97-11-13 Problem:  Adjust SNL setting on speed/load 
       (W.O. # 25730) control; 
   Action:  Replaced speed sensor card. 
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(v) 97-11-14 Problem:  Replace relay 04T2; 
       (W.O. # 25731) Action:  Installed a new relay. 
 
(vi) 97-12-04 Problem:  Investigate discrepancies between 
       (W.O. # 26000) load setpoint and the actual load; 
   Action: Replaced defective pot assembly. 
 
(vii) 97-12-12 Problem:  Investigate difference between  

                                  (W.O. # 26056) governor load setpoint and actual load; 
   Action:  Replaced operational amplifier on  

  speed sensor card. 
 
(viii) 97-12-21 Problem:  Check controls to determine why unit 
       (W.O. # 24726) shed load on 97-08-15; 

Action: Hydro personnel did some checks after 
the problem first occurred.  The problem 
reoccurred and a service representative was 
called in from Woodward.  Amplifier IC14 was 
replaced and some bent pins on the speed 
sensor were  straightened. 

 
This is not a complete list of all service trips made by Bay d'Espoir but it 
does give an overview of the problems that have occurred. 

 
4) Cat Arm 
 

a. Technical Support and Spare Parts 
 
A memo dated January 31, 1996 from Urs Gantenbein of Sulzer Hydro 
to Darren Moore highlighted the need for review of the Cat Arm 
Governor Controls.  In this memo it was stated that replacement parts 
and the repair of cards would be available until the end of 2004.  The 
last sales for new projects were July 31, 1996. 

 
This was further confirmed in January 2000 by Sulzer Hydro that card 
repairs would be available only until 2004. 

 
Hydro has a good supply of spare parts for the governor controls.  With 
repair services available until 2004, Hydro is covered until then. 

 
b. Service History 

 
As per Bay d'Espoir maintenance records, there have been 4 cards 
and 3 power supplies replaced since 1990.  Brief descriptions of the 
card problems are given below: 
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(i) 1990  Problem: Unit # 1 governor needle # 6 would 
                              (W.O. # 24159) not open; 

 Action: Replaced defective relay card SRA-11 
used for needle # 6 switch on circuit. 

 
(ii) 1990  Problem: Unit # 1 governor needle # 6 picking 
     (W.O. # 24793) up and dropping out suddenly;  

Action:  Replaced card with spare (card not 
described). 

 
(iii) 1990  Problem: Unit # 1governor failure of 24V 

                           (W.O. # 26825) power supply; 
   Action: Power supply replaced. 
 
(iv) 1993  Problem:  Unit # 1limiter setpoint will not rise; 
      (W.O. # 28447) Action:  Limiter setpoint card replaced. 
 
(v) 1994  Problem:  Unit # 1 power supply; 

(W.O. # 29992) Action:  Temporary DC power supply installed.  
New power supply ordered from Escher Wyss  
(1994).  Received and installed under W.O. # 
23342. 

 
(vi) 1995  Problem:  Unit # 1 defective 24V power supply; 
      (W.O. # 30658) Action: Replaced power supply. 
 
(vii) 2000  Problem:  Unit # 2 second needle does not cut 
      (W.O. # 118723) in until the first is 100%;  

Action:  Replaced and adjusted needle switch 
on card RUM-20 (damping switchover card). 
 

5)  Replacement Systems 
 

Woodward Governor Company manufactured the governor controls at 
Upper Salmon and Escher Wyss manufactured those at Cat Arm.  The 
hydro governor business of Woodward has been sold to General Electric 
and is now covered by GE Global Controls Services.  Escher Wyss was 
later sold to Sulzer Hydro which became a part of Vatech Hydro. 

 
Since Woodward and Escher Wyss were the original manufacturers, they 
were asked to provide information on replacements for Upper Salmon and 
Cat Arm respectively. 
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a. Upper Salmon 
 

(i) GE Global Controls Services (Woodward) Proposal 
 

Woodward submitted a proposal in 1999 (before sale to GE 
Global Controls Services) based on the Micronet Turbine 
Control System.  Since then they have produced a new 
turbine control system called the Atlas PC.  The Atlas PC 
has been accepted as the governor control at Granite Canal.   
GE Global Controls Services now use the Atlas PC as their 
standard product rather than the Micronet. 

 
The upgrade from analog to digital controls also involves the 
replacement of the mechanical feedback systems with 
electronic feedback devices.  The pilot stage of the hydraulic 
system will be replaced with an electrohydraulic interface.  
The analog cards will be replaced with the Micronet or Atlas 
PC system.   
 
The Micronet was originally proposed by Woodward and it 
can be used to control gas turbines, steam turbines, gas 
engines or hydro turbines.  It has a number of functions 
besides being a governor. The Micronet is available in both 
simplex, as originally proposed for Upper Salmon, and triple 
modular redundant (TMR) configurations. 
 
The Atlas PC controller is based on an embedded PC 
technology using an industrial Pentium processor.  There are 
two (2) models of the Atlas PC control system called the 
Atlas HMOD and the Atlas HC. 

 
GE Global Controls Services have a CD titled "Hydro 
Solutions" where you can enter the type of turbine you wish 
to control and the best GE solutions will be presented.  The 
Francis turbine such as at Upper Salmon can use either the 
Atlas HMOD or Atlas HC models with the Atlas HMOD being 
the recommended choice. 
 
The differences between the Atlas HMOD, the Atlas HC, and 
the Micronet HC are shown in the comparison chart below.  
This chart is applicable to both Upper Salmon and Cat Arm if 
GE solutions are used at both sites.  The chart shows the 
base model and which options are available for each model. 
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Functionality        Atlas HMOD         Atlas HC         Micronet HC 
Servo Control           Base  Option      Base  Option Base  Option 
- Off line Speed Control       X   X     X  
  (Dedicated Gains) 
- Integrated Manual Position Cntl           X   X     X 
- Blade Position Control (3-D CAM)       X  X      X 
- Needle Control       X      X 
- Load Control (Frequency/Load –     X        X      X 
  Dedicated Gains) 
- Gate Position Control (Frequency/     X   X     X           
  Load – Dedicated Gains)            
- Level Control        X      X 
- Flow Control        X      X 
- Pumping Control (pump turbine)     X      X 
- Synch. Condense       X      X 
- Isochronous Control     X  X      X 
- Loadsharing (DSLC)       X      X 
- Gate Limit        X   X     X 
- Integrated Electronic       X   X     X 
  Overspeed Protection 
 
Sequencing 
- Start Permissive       X   X     X 
- Start Ramp        X   X     X 
- Breaker Control       X    X      X 
- Synchronization (DSLC)    X  X      X 
- Integrated Synchronization    X  X      X 
- Rough Zone Avoidance      X      X 
- Stop Ramp (soft unloading)     X   X     X  
- Emergency Shutdown     X   X     X 
- Black Start        X      X 
- Creep/Dead Stop Detection    X  X      X 
- Blade Lock/Tilting     X  X      X 
- Needle Sequencing       X      X 
- Gate Lock      X  X      X 
 
Auxiliary Control 
- Speed and Gate Position Switches    X   X     X 
- Var/PF (DSLC)       X      X 
- HPU (echelon control)            X 
- Lift Oil Pumps       X      X 
- Brake Control      X    X      X 
- Lube Oil/Water Cooling Pumps     X      X 
- Pressure Tank Air Charging      X      X 
- Black Start Diesel (start/stop)     X      X 
- Spill Gate        X      X 
- Standalone Manual             X 
  Positioning (723MP) 
- Additional Auxiliary Control      X      X 
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Functionality        Atlas HMOD         Atlas HC         Micronet HC 
Monitoring           Base  Option      Base  Option Base  Option 
- Trips/Alarms           X   X     X 
- Control I/O (status)          X   X     X 
- Generator variable           X   X      X 
  (real/reactive Power, etc) 
- Temperature/Pressure          X   X      X 
- Levels (head, tail and/or net head)         X   X      X 
- Vibration        X      X 
- Expanded Capability       X      X 
 
Operator Inferfaces 
- Operator Control Panel (OCP)         X   X      X 
  (hardwired) 
- Operator Interface Terminal         X    X      X 
  (mini touchscreen HMI) 
- HMI (local and/or remote)          X   X      X 
- SCADA            X   X      X 
- Interface Expansion       X      X 
 
Service Tools 
- Two-line Display/Handheld                   
  Programmer 
      Maintenance Mode         X   X      X 
      Calibration Mode          X   X      X 
      Dynamic Tuning          X   X      X 
- Servo Timing           X   X      X 
- Maximum Speed Capture         X   X      X 
- Integrated Index Testing      X      X 
- PC Diagnostic and  
  Configuration Software 
      Watch Window (configuring/         X   X      X 
      viewing control variables) 
      Trender            X   X      X 
      Control Assistant (datalog 
      viewing, tunable maintenance)          X   X      X 
     Port Monitor SOE (sequence of events)          X   X      X 
     Port Monitor DEC (data event capture)        X   X      X 
- GAP License            X   X      X 
- Remote Service & Support (dialup)         X   X 
 
Communication (Modbus) 
- 1 Serial Port (RS-232, RS-422, RS-485) X   X      X 
- Ethernet            X   X       X 
- Expanded Communications (Profibus)    X       
 
NOTE: 
 

1) Atlas HC refers to Hydro Custom.  The custom work is in the hydraulic interface 
to non-Woodward units. 
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2) DSLC - Digital Synchronizer and Load Control (separate device) 
 

3) OCP  - Operator Control Panel – hardwired that provides minimum  
  control inputs (switches) and outputs (meters) for local unit   
  operation.  The OCP is generally provided on the door of the  
  electrical enclosure.       

 
4) HMI  - As per the description, Standard HMI operator interface consists  

  of an industrial flat panel display or a commercial desktop   
  computer running Intellution Software.  It provides integrated  
  sequencing, unit mode control, auxiliary control and monitoring of  
  the individual unit from a graphic display.  The HMI can also  
  provide first out alarm/trip annunciation, data acquisition and  
  trending. 

 
5) GAP - Graphical Application Programmer is the software used to write  

  the control application. 
 

The recommended choice by GE Global Control Services for Upper Salmon 
is the Atlas HMOD.  As can be seen from the comparison chart, the Atlas 
HMOD has fewer features than the Atlas HC or the Micronet HC.  Some of 
these features are not necessary for a Francis turbine such as Needle 
Control, Level and Flow Control or Pumping Control. 
 
Plant personnel would have to review the functionality to see if features not 
included in the Atlas HMOD are needed, such as some of the items under 
Sequencing (Rough Zone Avoidance, Black Start) or Auxiliary Control (Lift Oil 
Pumps, Lube Oil/Water Cooling Pumps, etc.) 
 
For use as a governor only, the Atlas HMOD appears adequate. 
 
The cost estimate for the Atlas HMOD and Micronet is given in Appendix A. 

 
Pros: 
 
1) GE Global Controls Services, purchaser of Woodward 

hydro controls section was the original equipment 
supplier. 

 
2) GE Global Controls Services through their purchase of 

Woodward has a great deal of experience in hydro 
turbine control. 

 
3) The Atlas PC will be in service at Granite Canal in 2003.  

There would be benefits in spare parts and training to 
use the same system at other sites. 
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Cons: 
 
1) The Micronet and Atlas PC are proprietary systems 

and GE Global Controls Services would have to 
supply all spare parts. 

 
2) Higher cost then for PLC system. (See cost estimate 

page 12). 
 

(ii) PLC Based System 
 

When the Digitek Plant Controller with the governing function 
was replaced at Paradise River in 1998, a programmable 
logic controller was supplied by Russelectric using a GE 
Fanuc Series 30.  Therefore, PLC based systems should be 
considered for governor controls replacement at Upper 
Salmon. 
 
Both Russelectric (Boston, Mass.) and L & S Electric 
(Schofield, Wisconsin) were asked to provide an estimate for 
replacement of the existing Woodward governor controls 
with a PLC based system. 
 

a) Russelectric 
 
Russelectric is a company based in Hingham, 
Massachusetts (outside Boston) that does "power protection 
and control systems for critical facilities" (as per their 
website).  They are represented by C-Tech of North America 
Inc. based in Florida and the estimates in this report were 
provided by C-Tech. 

 
Hydro has experience with Russelectric with the 
replacement of the Digitek controller at Paradise River.  
Russelectric did a good job and the replacement was 
successful.  The PLC based governor and control system 
has worked well during the two and one half years it has 
been in service. 

 
A copy of the estimate and scope of work from Russelectric 
is given in Appendix B.  The estimate is for a governor 
controls replacement only and it does not include other 
control functions. 
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       b) L & S Electric 
 

L & S Electric are based in Schofield, Wisconsin.  They have 
been providing automation systems, governors, excitation 
systems and SCADA systems for 18 years.  They have 
about 165 governor and/or gate positioner units in service.   
L & S Electric have done governor projects in Canada for 
West Kootenay Power, B.C. and Ontario Hydro (Red Rock, 
Ear Falls) 
 
L & S Electric bid on the Paradise River Digitek replacement 
using an Allen Bradley PLC, but their quotation was higher 
than the one from Russelectric. 
 
A copy of the estimate and scope of work from L & S Electric 
is given in Appendix C.  The estimate is for a governor 
controls replacement only and it does not include other 
control functions. 

 
Pros: 
 
1) Russelectric has supplied a system at Paradise River 

(GE Fanuc 30) that is working well. 
 
2) The hardware and software for the PLC (GE Fanuc, 

Modicon, Allen Bradley) is readily available. 
 

3) Russelectric has given good service on the Paradise 
River control system. 

 
4) Both Russelectric and L & S Electric provided quick 

responses to the request for automation. 
 

5) Lower cost than GE Global Controls Services.  (See cost 
estimate page 12). 

 
6) L & S have a number of former Woodward employees on 

staff. 
 

Cons: 
 
1) Neither company has the experience that GE Global 

Control Services (Woodward) has. 
 
2) Both companies' experience is mainly with smaller 

machines. 
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(iii) Cost Estimate (Upper Salmon) 
 

Based on purchase and installation in 2002.  All estimates 
were given in U.S. dollars.  The conversion rate used is 1.50.  
All costs below are shown in Canadian dollars. 

 
GE Global 

Controls Services 
Item 

 
Micronet Atlas HMOD 

Russelectric L & S 
Electric 

 
a) Equipment 
    - controller 
    - interface cards 
    - display 
 
b) Installation supervision 
 
 
c) On-site training 
 

Subtotal 
 
d) Misc. Material 
 
e) Installation (Internal) 
 
f) P & C Engineering 

 
$270,000 

 
 
 

 
$40,000 Note 3 

 
 

$25,000 Note 4 
 

$335,000 
 

$25,000 Note 5 
 

$100,000 
 

$50,000 

 
$187,500 

See Note 1 
 

 
 

$40,000 
 
 

$25,000 
 

$252,500 
 

$25,000 
 

$100,000 
 

$50,000 

 
$164,000 

Note 2 
 
 

 
10 days 

(Included in Item a) 
 

$25,000 
 

$189,000 
 

$25,000 
 

$100,000 
 

$50,000 

 
$127,000 

Note 2 
 
 

 
(10 days) 
$30,000 

 
$25,000 

 
$182,000 

 
$25,000 

 
$100,000 

 
$50,000 

 
Total Direct Costs 

 
g) Corporate Overheads 
 
h) IDC 
 
i) Contingency 
 
j)  Escalation 

 
$510,000 

 
$33,600 

 
$6,100 

 
$51,000 

 
$11,700 

 

 
$427,500 

 
$28,200 

 
$5,400 

 
$43,000 

 
$9,900 

 
$364,000 

 
$23,900 

 
$5,300 

 
$36,000 

 
$8,300 

 
$357,000 

 
$23,500 

 
$520 

 
$36,000 

 
$8,000 

 
TOTAL 

 
$612,400 

 
$514,500 

 
$437,500 

 
$429,800 

 
NOTES:   
 

1. The cost is based on a new EHI pilot valve version that retains the existing distributing 
valve. 
 

2. The PLC based systems do not include a separate operator interface.  The existing 
switches and meters are used.  The Atlas PC has a mini touchscreen HMI included. 

 
3. GE Global Control Services - based on 3 weeks for a commissioning engineer. 

 
4. Training – based on 5 days for technicians and 5 days for operators; includes 

presentation materials and all instructor costs/expenses. 
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5. Miscellaneous material – all Hydro supplied material such as laptop computer, terminal 

blocks, cable & mounting hardware. 
 

6. All estimates are based on using the turbine controllers as governors only.  Additional 
control and monitoring could be added. 
 
CONCLUSION: 
 
Based on the cost comparison, a PLC based system would be the least cost. 

 
b. Cat Arm 

 
(i) Sulzer Hydro Proposal: 

 
Sulzer Hydro (now Vatech Hydro) submitted a price based 
on their model DTL 595 digital turbine control system.  This 
controller has been used by Newfoundland Power at their 
Rose Blanche plant. 
 
Vatech Hydro did not provide detailed information on the 
capabilities of the DTL 595.  There is a two page description 
on their website and this is included in Appendix D.  The 
references show that the DTL595 has been used on large 
machines.  

 
  (ii) PLC Based System: 
 

As with the Upper Salmon governor controls, Russelectric 
and L & S Electric can provide a PLC based system. 
 
The Pros and Cons of using a PLC based system are the 
same as for Upper Salmon.  Neither Russelectric nor L & S 
Electric has the experience of Vatech Hydro on machines of 
this type and size. 

 
(iii) The Atlas HC by GE Global Controls Services could be used 

as a replacement for the governor controls at Cat Arm.  They 
have done a replacement for a six-needle impulse Escher 
Wyss system at NCPA Collierville (2001). 
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  Cost Estimate (Cat Arm) 
 

Based on purchase and installation of first unit in 2004.  The 
estimates from Russelectric and L & S Electric were given in U.S. 
dollars.  The conversion rate is 1.50.  All costs below are shown in 
Canadian dollars. 

 
 

 
Item 

 
Vatech Hydro 

 
Russelectric 

 
L & S Electric 

 
GE Atlas

HC 
 
(a)  Equipment 
     -controller 
     -interfaces 
     -mux 
 
(b) Installation supervision 
 
(c) On-site training 
 

Subtotal 
 

(d)  Misc. material 
 
(e)  Installation (Internal) 
 
(f)  P & C Engineering 

 
$80,000 

 
 
 
 

10 days included 
 

$25,000 
 

$105,000 
 

$15,000 
 

$100,000 
 

$50,000 

 
$220,000 

 
 
 
 

10 days included 
 

$25,000 
 

$245,000 
 

$15,000 
 

$100,000 
 

$50,000 

 
$355,000 

 
 
 
 

$30,000 (10 days) 
 

$25,000 
 

$410,000 
 

$15,000 
 

$100,000 
 

$50,000 

 
$277,500 

 
 
 
 

$30,000 
 

$25,000 
 

$332,500 
 

$15,000 
 

$100,000 
 

$50,000 
 

 
Total Direct Costs 

 
(a) Corporate Overheads 
 
(b) IDC 
 
(c) Contingency 
 
(d) Escalation 

 
$270,000 

 
$17,800 

 
$4,200 

 
$27,000 

 
$19,200 

 
$410,000 

 
$27,000 

 
$5,500 

 
$41,000 

 
$29,100 

 
$575,000 

 
$37,900 

 
$6,500 

 
$58,000 

 
$40,900 

 

 
$497,500 

 
$32,600 

 
$6,000 

 
$50,000 

 
$35,100 

 
TOTAL 

 
$338,200 

 
$512,600 

 
$718,300 

 
$618,700 

 
 
Based on the cost comparison, the controller from Vatech Hydro is the least cost. 
 
The cost estimates are given in Appendices A, B, C & D. 
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Recommendations: 
 

1. The governor controls at Upper Salmon should be replaced due to 
the unavailability of components for the cards. 
 

2. The governor controls for one unit at Cat Arm should be replaced 
by 2004 when card repairs are no longer available.  The second 
unit should be replaced within a year or two of the first one with the 
same model and type. 

 
3. The specifications for both sites should be written to include the use 

of proprietary equipment or PLC based systems. 
 

4. The Plant should review their long term governor replacement 
plans for the mechanical units at Bay d'Espoir.  If it is decided to 
use GE Global Controls Services (Woodward) only, there may be 
some value in using that product at Upper Salmon and Cat Arm. 



APPENDIX A

ATLAS PC and MICRONET TURBINE CONTROLLERS
AND COST ESTIMATE



doug.nolan@ps.ge.com on 02/28/2001 03:47:47 PM

To: Rick Leggo/NLHydro©NLHydro
cc:
Subject: FW: Newfoundland Hydro - Upper Salmon, Cat Arm

Rich,
Please see our basic rough order of magnitude pricing and descriptions
below.

Upper Salmon

Our standard upper-end product is now Atlas, so a MicroNet quote is not
needed. A budgetary estimate at this unit takes two forms - 1) Atlas
control with a new EHI pilot valve version that retains the existing
distributing valve, or 2) Atlas control with a new FC—5000 distributing
valve. Option 1 is estimated at $125,000. Option 2 is estimated at
$145,000. These prices include a site visit, manuals and engineering for
the above solutions. Note that the MicroNet/EHI quote given by Scott two
years ago was for $160,000. This shows the improvement that the Atlas has
given us in pricing.

Cat Arm

This is based somewhat on the NCPA Collierville job that we’re doing, which
is also a six-needle impulse Escher-Wyss system. Again, the Atlas is the

control of choice and EHI’s are the way to go with multiple-needle units.
Assuming the six-needles and one deflector (so, 7 El-II’s), the price for Unit
#1 is estimated at $185,000. If Unit #2 is identical and we don’t have to
re-engineer any differences, then it is estimated at $112,000. Again, these
prices include the typical level of site visit, manuals and engineering.

Values are in USD. Our standard terms and conditions apply to any resulting
order. Our prices are subject to review and acceptance of complete project
specifications.

If a Micronet system is still desired for Upper Salmon the current pricing
would be estimated as $181,000. Is there some compelling reason to use
Micronet rather than Atlas here 7 Are there additonal requirements which we
need to consider ? What are your needed on site dates for this equipment ?
Rick, of course we are interested in working with you on this project.
Please advise if we can be of any further assistance.
Regards,

Douglas

Original Message
From: Rick Leggo/NLHydrO@nlh .nf . ca [mailto :Rick Leggo/NLHdroOnlh.nf . ca]
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AtIasPC
TURBINE AND ENGINE CONTROL SYSTEM

TheAtlasPC Control System is a new
~- generation of turbine and engine contra! that

provides the power of PC technology in a
rugged and deterministic system. The
flexible and powerful software tools and
exceptional computational power make
AtlasPC an ideal solution for controlling a
variety of Prime Movers:
• Industrial Gas Turbines (large and

small)
• Aero-derivative Gas Turbines

Gas and Diesel Engines
• Steam Turbines
• Hydro Turbines

The AtlasPO control is well suited to many
specific applications:
• Generator Applications — Main, Peak,

Stand-by, Marine
• Mechanical Drive — Compressors,

Marine
Any Application Requiring a Low Cost,
Powerful and Rugged Control

TheAtlasPC Control System scales up and
down extremely well. Through field bus
expansion, the system fits almost every
application. Whether usedas a core fuel
control or an entire package control,
AtlasPC is the solution.

DESCRIPTION

AtlasPC is a powerful and rugged industrial
control with embedded PC technology and
dedicated I/O for real time control of turbines
and engines. At the heart of the small and
powerful AtlasPC Platform is an industrial
Pentium Processor with Real Time
Operating System (RTOS). The AtlasPC
platform utilizes the industry standard

PC/i04 bus sirucu.are to leverage “PC
Economics,” resulting in lower costs and
greater feature flexibility.

AtlasPC environmental specifications allow
it to move out of the control room and
closer to the prime mover, even on the
turbine skid in many cases. It isgenerally
bulkhead mounted in an enclosure.
Engineering and service interface is
through serial or Ethemet ports. An
optional display and keypad may be added
to provide a limited local interface (future -

check for availability).

AtlasPC contains on-board I/O optimized -

for prime mover control. The performance
of these channels gives precise turbine and
engine control not always possible with
general-purpose I/O products.
Configurability on many channels
maximizes flexibility and channel usage,
usually offering the least expensive I/O
choice available.

Where additional I/O expansion is required,
AtlasPC makes use of a field bus
networking strategy. Field bus networks
like Profibus DP or Ethemet (TCP/IP
ModBus) are used to distribute I/O and
smart devices from a variety of different
vendors. Entire package control, including
auxiliary sub-system control, system
monitoring, and overall sequencing,
becomes veryeconomical.

AtIasPC CONFIGURATIONS

AtlasPC supports two bus technologies and
two “stacks” of modules, the PC/I04 stack
and the Power Bus stack. The modules
utilize connectors that build the bus
structure as theyare stacked together.
See the graphic nextpage.
Each bus structure supports different types
of modules. The PC/i04 stack uses the
PC industry PC/I 04 standard and supports
most I/O modules, the Pentium processor,
and the communications modules. The
Power Bus stack supports the power
supply and limited I/O modules.

Product Specification

03213

• Powerful Real Time
PC Control for
Turbinesand Engines

• Low Cost — Sensible
Alternative to a
General Purpose PLC

• Produced and Backed
By Woodward -

Turbine and Engine
Control Experts

• Pentium Processor
rrovides Excepttona!
Processing Power

• Real time Multi-
tasking Operating
System with
Deterministic Update
Rates

• Fast, Accurate On-
Board I/O Modules

• Profibus and Other
Field Bus Options for
Additional I/O
Expansion

• Excellent Networking
Capabilities

Scalable From Core
Fuel Control to Total
Package Control

• Generator
Synchronizing and
Power Management
Functions Optional

APPLICATIONS



Modular construction allows considerable
flexibility in meeting market requirements.
Module options are listed at the end of this
document.

• Every systemcontainsthe “SmartCore”
module that bridges the power bus and the
PC/i04 bus. It contains I/O required by
many prime mover control applications.

The PowerNet board (future - check for
availability) is a specialized I/O module for
Generator Control including Synchronizing,
Load Management, and Load Control.
PowerNet extends across both bus stacks.

“Atlasl/O” personality modules are placed
on the PC/i04 bus stack to tailorAtlasPC
to the particular needs of certain market
segments. Up to three Atlasl/O modules
may be used (two if PowerNet is present).
The Pentium CPU Module always sits on top of
the Atlasl/O modules on the PC/i04 stack.
One or two small “SmartCom”
Communications Mc~iules (E.G. Profibus DP
Master) can stack on top of the Pentium.

The “Power Bus” distributes power to the
control. The power supply provides regulated
power forAtlasPC and also containsthe relay
driver outputs. The power bus stack will also
support certain actuator options (future - check
for availability).

AtlasPc without PowerNet

Fan
Power
Suoolv

Power Bus
Stack

I-i

ft
ft

PCIIO4 Bus
Stack

Up to two Smaricom
communication
modules

Pentium Processor

lJp to three
AtlaslIO
modules

Smartcore (always
required)

• PROGRAMMING AND SIMULATION

AtIasPC makes use of the same powerful and proven tools used by all of Woodward’s PC control systems.
Engineers create powerful and flexible programs through the IEC 1131-3 programming environment:
• Function BlockDiagrams - through Graphical Application Programmer (GAP)
• Sequential Function Charts - through Graphical Application Programmer (GAP)
• Structured Text

Ladder Logic (On-line Programmable)

GAP (Graphical Application Program) software is Woodward’s pictures-to-code programming tool. GAP accesses
libraries of control objects to quickly and efficiently implement complex (or simple) control strategies. The GAP
environment lets application engineers concentrate on system level control rather than software coding details.

NetSim is the virtual simulation environment for testing Atlas code without hardware in the loop. NetSim links prime
mover and package models (created in standard modeling packages - MatLab/Simulink, MatrixX, ACSL) to the GAP
environment. With NetSim, the control code can be completely tested in the office before field commissioning begins.
Theperformance of NetSim is optimized to provide simulation results that correlate very tightly to actual field results.

AtlasPC’s programming and simulation tools are optimized for controlling turbines and engines, and their driven
loads. Rather than providing a generic environmentthat is adaptable to any industrial automation requirement, GAP
and NetSim are specific. The libraries of supported functions have been proven over many years and countless
applications.

Woodward’s worldwide organization has unequaled turbine and engine control expertise. To support its OEM and
Packager customers, Woodward can supply software tools, or entire solutions, or a variety of options in-between.

AtlasPc with PowerNet Option

Power

Stack
PCIIO4 I

Stack



REAL TIME OPERATING SYSTEM (RTOS)

AtlasPC utilizes the same field-proven real time operating system (RTOS), as the MicroNetTM NT control. The RTOS
utilizes the power of WindowsNT together with Venturcom’s RTX real time extension.

TheRate Group structure of the GAP development environment, integrated with the NT RTOS, enforces fast,
• deterministic, and completely repeatable dynamic behavior. Thorough and extensive FFT testing has proven the

control system response is exactly as expected at all times, regardless of what is happening elsewhere in the system.
Theresponse is also identical to previous proprietary Woodward RTOS architectures. PLC’s often make use of a
less rigid looping structure that can introduce dynamicinstability as code is added or removed.

TheGAP/NT RTOS has leveraged the power of Windows NT while ensuring the highest reliability. Unnecessary
components of Windows NT are removed to reduce the footprint size and complexity. All required drivers have been
extensively tested for robustness and inability to affect system reliabilityor real-time control. Toensure integrity, no
unapproved drivers can be added.

CONTROL AND PLANT LEVEL COMMUNiCATIONS

TheAtlasPC supports multiple protocols and physical mediums forcommunications to DCS systems, PLC’s, HMI’s
and SCADA systems.
Protocols Supported: a DDE - Dynamic Data Exchange (serial)
• ModBus (RTU and ASCII) over serial or Ethernet • EGO (Ethernet)
• Ethernet TCP/IP • Additional Communications Options may be
• Ethemet UDP available — check with Woodward.
• OPC(Ethernet) — OLE for Process Control

FIELD BUS INTERFACE
Field bus technologies provide the ultimate flexibility in
control I/O and distributed intelligence. AtlasPC embraces
this trend while still providing on-board I/O for those signals
that are not commercially or technically ready for field bus
distribution.

S
Field bus standards supported:
• Profibus DP (1 2MBaud) - optional SmartCom

communications module
• Ethernet TCP/IP ModBus - standard on Pentium CPU
• Check with Woodward for additional options - other

common field bus protocols can be added through
optional SmartComcommunications modules.

Many field bus standards currently compete for market share
in engine and turbine control. AtIasPC is a platform that can
adapt to changing requirements.

ENGINEERING AND SERVICE ACCESS

Plant contwl

• Control Network

&En~nesnng and
Hill Service Access

6Field Bus Devices smart Smartand Distributed 110 Valves Sensors

Typical AtlasPC Configuration — Networked
Control StrategyWoodward offers a complete suite of software products for

service interface. From simple monitoring of any system
variable to high resolution plotting of control variables, service tools are available to simplify troubleshooting.

Watch Window - Ethernet or Serial connection to Windows-based control variable viewing (see product spec
03202)
Control Assistant - Ethernet connection to Windows-based viewing of high-speed data log captures and other
useful utilities (see product spec 03201)
Other Engineering Interface Tools - Ethernet access to AtlasPC for program loading, network configuration and
support, and system diagnostics (refer to manual)

• Remote Access - Powerful and seamless remote connectivity is inherent in the Windows NT operating system of
AtlasPC. Remote viewing, access and diagnostics are as close as a network ora modem.
Human Machine Interface (HMI) - Standard commercial HMI programs interface through Ethernet or serial to
provide operatoraccess.

AtlasPC

—+Iardwired 110~
I

Field Busnetwork
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AtlasPC Modules
Pentium CPU Board
- 266MHz Pentium, 64MB RAM
— On-board solid state hard drlve
— Hard Real Time NT operating system
— Ethernet (communications, distributed I/O)

10/100 Base T auto sensing and auto
switching

— 2 Serlal Ports (Service Interface and
Remote Access Services)

SmartOom Profibus Communications Board
— 12 MBaud Profibus DP Master

AtiaslIO Analog lnputlOutput Board
— (2) MPU speed pickups
— (4) RTD (100 or200 ohm, 3 wire) /4-20 mA

inputs (software selectable)
— (11) Thermocouple (E, J, K, N, R, 5, T) 14-

20 mA inputs (software selectable)
— (2) 4-20 mA analog outputs
— On-board cold junction sensor

• SmartCore Board
— 3serlalports

• I RS232
* 2 configurableRS232, RS42Z or RS485

— 2 MPu/Proximity
— 16 Discrete Inputs
— 4 Analog Inputs (4-2OmA, 0-5V)
— 4 Analog Outputs (4-2OmA)

• Primary Power Supply
— 18-32VDC
— 12 Relay Drivers

• PowerNet Board
(Check with factory for avaflability)
— 120/2401277 VAC PT sensing
— 0-5 Amps CT sensing
— speed Bias (PWM, 0-5V, V, +/-1V +/-3V)
— Voltage Bias (PWM, 4-2OmA, +/-3V, +/-9V)
— Redundant LON Channel — communicate to

other Woodward Power Management
Controls

Environmental Specifications
Skid Mount Packaging

— Class I, Div 2 and Zone 2 HAZLOC Environment
— CE compliant - Low Voitage Directive, Machinery Directive, Heavy

industrial EMC Directive -

— Operating temperature: -20 to 700 C (550 C with Protibus)
— Storage Temp: -20 to 850 C
— Vibration: Lloyds R5 Env 2 (0.7g, 15-150 Hz)
— Shock: Mil-Std-810C, M16.2 (30g, llmsec, 1/2 sine)
— 1P56 Front Panel with optional Display and Keypad (future)

I •
0

0
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0

• 0
0 .
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AtlasPCControlOutline Drawing
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For more information contact:
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MJWOODWARD

MicroNet•
CONTROL SYSTEM

APPLICATIONS

The MicroNeU~ Control System is a state-
of-the-art digital controller that is
programmablefor many types of
applications in the control of:

• Gas Turbines
• SteamTurbines
• Hydro Turbines
• Diesel Engines
• Gas Engines
The MicroNet Control System provides a
flexible platform to control any prime mover
and its associated processes such as high
speed control functions, system sequencing,
auxiliary system control, surge control,
monitoring and alarming, and station control.
The MicroNet digital control is available in
both simplex and triplemodular redundant
(TMR) configurations. Each version is
expandable into multiple chassis as required
by the system size and will support any mix
of I/O, including networked, distributed I/O.

PROGRAMMING

The MicroNet Control System provides an
IECI 131-3 environment for programming.

Function Block Diagrams - through
Graphical Application Programmer
(GAP)
Sequential Function Charts - through
Graphical Application Programmer
(GAP)

• Structured Text
• Ladder Logic (On-line Programmable)

GAP software is the graphical
programming tool specifically designed for
quick and easy implementation of complex
control strategies. Gap provides an
environment where application engineers
can concentrate on control and application
issues, not on software coding details.

SYSTEM DESCRIPTION -

MiCrONetTM DIGITAL
CONTROL

The MicroNet control isavailable in two
chassis sizes with either 6 or 12 VME
slots. Both have a dedicated powersupply
section and control section located in a
single chassis. The power supply section
supports simplex or redundant power
supplies.

PROGRAM EXECUTION
The MicroNet Operating System, together
with GAP, produces a very powerful control
environment. Woodward’s unique rate
group structureensures that control
functions will execute deterministically at
rate groups defined by the application
engineer. Critical control loops can be
processed within 5 milliseconds. Less
critical code is typically assigned to slower
rate groups. The rate group structure
prevents the possibility of changing system
dynamics by adding additional code.
Control is always deterministic and
predictable.

CPU OPTIONS
Two families of Central Processing Unit
(CPU) modules are available which provide
different levels of performance and
features. Both use the same programming
methods and rate group structure.

Pentium/NT CPU - the newest offerin g
for the MicroNet gives very high
performance for the mostcomplex
(size, speed of execution, math
intensive, etc.) applications imaginable.

Product Specification

85583B

• • Provides Total System
Control

• • Expandable to Meet
System Needs

• • Communication via
Serial Ports and
EtherNet LAN’s

Available in Either
Simplex or TMR
Configurations

• • Hot Replacement of
Modules

• • Simplex or Dual
Redundant Power
Supplies

• • Real time Multitasking
Operating System with
Deterministic Update
Rates

Based Upon Proven
NetCon® Control
Hardware and SoftwarE

•• High-Density I/O
Modules With Time
Stamping



CONTROL OUTLINE
(12 SLOT OPTION

The Windows NP operating system is
enhanced with areal-time extension that,
together with the rate group structure of GAP,
provides determinism. This CPU is only
available in the Simplex architecture.

- Ethemct Port (10/100 BaseT)
-Two R5232 Serial Ports
- Video, Keyboard, Monitor output for local

display support
- Program loading over Ethernet TCP/IP

network using standard Windows Explorer
• Motorola 68040 CPU - the traditional workhorse of

the MicroNet and its predecessor (NetCon) that
gives excellent performance for most applications.
The proprietary operating system supports both
Simplex and Triple ModularRedundant (TMR)
architectures. Features include:
- R5232 Serial Port
- Fiber optic port for local display support
- PCMCIA port for program and data file loading

COMMUNICATIONS
The MicroNet supports multiple protocols and physical
mediums for communications to DCS systems, PLC’s,
other controllers, distributed I/O, and actual field
devices. In addition to the physical ports available on
the selected CPU, other ports are available.
• Ethemet UDP module available forMotorola CPU

family
• Serial I/O (SIO) communication card with 4 ports (2

R5232, 2 configurable for R5232, R5422, R5485)
• LON network for LinkNet Distributed I/O Modules
• Specialized serial communications modules for a

variety of specific communications applications
such as mechanical device drivers and sensor
interfaces

Protocols Supported:
• Modbus (RTU and ASCII) over serial or Ethernet
• EthernetTCP/IP (Pentium/NT CPU only)
• Ethernet UDP
• Dynamic Data Exchange (DDE)
• Printer Drivers, Modems, Data Loggers
• Custom Proprietary Drivers forcommunicating to

specific devices

CONTROL OUTLINE
(6 SLOT OPTION

HUMAN MACHINE INTERFACE (HMI)
PC-based Human Machine Interface software
provides a powerful interface to operators and
technicians. Communications to the HMI are through
Serial or Ethernet connections. The HMI provides
operational and analytical information such as
graphical display of operating data, historical trending,
event logging, X-Y plotting, system overviews,
cali:’~cr~ ~ and other functions.

SERVICE INTERFACE
Woodward offers several software products for service
interface. From simple monitoring of any system
variable to high resolution plotting of control variables,
service tools are available to simplify troubleshooting.

EXPANSION
The MicroNet Control is expandable for systems
requiring more I/O than thataccommodated in the
base chassis. Depending on the type of I/O and
control functions required, the expansion can be
accomplished by adding an additional MicroNet
chassis, LinkNet or other distributed I/O modules, or
any combination.

10 MODULESAND RELDiERMINAllON
The MicroNet digital control can accommodate any
combinationof Woodward I/O modules to provide
maximum application flexibility. Standard I/O modules
available are:
• Thermocouple inputs
• Resistance Temperature Devices (RTD)
• Analog inputs (mA, V)
• Discrete inputs
• Discrete outputs
• Magnetic pickup (MPUs)
• LVDT and RVDT position inputs
• Proportional and Integrating Actuator Drivers
• Serial Communication cards (SIO)
• Local Area Network, EtherNet
• Special hardware cards
• Chassis expansion modules
• Relay interface modules
• High-Density Discrete I/O
• High-Density Analog I/O
• High-Density Combo Card
MicroNet I/O modules are designed and tested for the
specific needs of Prime Mover control and monitoring.
Exceptional accuracy, fast updates, high channel to
channel isolation and other features differentiate them
from common industrial I/O modules.



Hot-replacement of most modules allows modules to
be exchanged while power is applied. Many modules
are “Smart Modules” with an on-board micro-controller
to manage the modules intemal operations and to
provide continuous self-diagnostics. Smart modules
are self-calibrating and provide periodic on-line
calibration monitoring to ensure the integrity of I/O
measurement and control. The high-density modules
allow for verycost effective I/O and can time stamp

~‘discrete signals with I ms resolution and analog
signals with 5 ms resolution.
Termination of field wiring is accomplished using
Woodward Field Termination Modules (FTM’s). The
FTM’s mount to a standard DIN rail and provide easy
access to field wiring. Standard cables connect the
FTMs to the control I/O modules.

DISTRIBUTED I/O MODULES
Distributed I/O gives a cost effective solution for
sequencing and monitoring functions that do not
require the performance available with the standard
control modules. Distributed I/O is a concept where
I/O modules are distributed on a Local Area Network.
Modules can be located in the field to-i ~,~rnizethe
wiring runs of many sensors and devices. Only the
network connection comes back to the control system.
Distributed I/O can also be located in the control room
(in the control cabinet or simply nearby) as an
alternate means of gathering I/O.
The MicroNet supports several distributed I/O options.
Woodward’s LinkNet distributed I/O modules connect
to a dedicated LON driver card located in the
MicroNet. The Pentium/NT CPU provides a Modbus
over TCP/1P Ethemetaltemative that allows the use of
commercially available Distributed I/O products.
Contact Woodward to determine which products are
supported.

SYSTEM DESCRIPTION- MiCroNetTMR
The MicroNet TMR control system incorporates the
features of the MicroNet described above in a Triple
Modular Redundant (TMR) control architecture. The
MicroNetTMR uses the Motorola CPU architecture
(the Pentium/NT CPU does not presentiy support
TMR) with double exchange voting and the same
software synchronization routines as the NetCon FIT.
The MicroNet TMR consists of three isolated kernel
sections. Each section includes its own CPU, CPU
powersupply and up to 4 I/O modules. The I/O
modules can be used for simplex I/O, redundant I/O,
triple redundant I/O or any redundancy combination.
Each kernel I/O section is expandable into one or
more of the MicroNet chassis discussed above.
Interface modules provide inter-rack communications.
The kernel sections individually monitor all inputdata,
perform all application calculations and generate all
output values and responses. Outputs are assessed
with the 2-out-of-3 voting logic. With this configuration
any faultor number offaults associated with a kernel
can be tolerated without affecting system operation.
The advantages of triplex architecture as compared to
duplex architecture are as follows:
• 2-out-of-3 voting provides superior fault detection

of all I/O, hardware and control algorithms.

• Eliminates single point failures
• Reliability is vastly improved by extending fault

coverage to nearly 100%
• Greater flexibility for implementing a variety of fault-

tolerant configurations.
• Superior latent fault detection
• On-line serviceability
The high-density MicroNet cards provide first-out
indication for monitored system events to reduce
troubleshooting time. These cards will time starnpthct
event within I ms fordiscrete inputs and 5 ms for
analog inputs.
The MicroNet TMR uses two powersupplies, each of
which powers the control from a separate power
source. Inside each power supply are three
independent power converters, one for each CPU and
I/O section. The triplicated power architecture
provides maximum protection against hardware
failures.
Woodward also provides full TMR relaymodules for
critical discrete outputs. To accomplish this, a six
relayconfiguration is used. lf any one relay fails in a
normally open copfiguratinn. or if any two relays fail in
a normallyclosed configuration, the contact path is not
interrupted, and the fault does not interrupt normal
operation. Latent fault detection is used to monitor
and detectany relay faults.
The MicroNet TMR control will drive multiple actuator
coils and current drivers to support dual redundant and
triple redundant field devices.

MicroNat TMR
POWER SUPPLY

MicroN~ TMRCONTROL
CHASSIS OUTLINE
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SPECIFICATIONS
OPERATING CONDITIONS
Temperature

OC to +55C (32•F to 131 “F) ambient air temperature range
0”C to +50C (32”F to 122”F) for Pentium/NT CPU

Shock
MIL-STD-810C, method 516.2-1, procedure lB

Vibration
Lloyd’s ENV2 test #1

Emissions *

EN5501 1, Class A, Gr 1
Immunity*

EN50082-2 (1995)
Certifications*

CE, UL/cUL (Class I, Div 2), LR for Cat ENVi & ENV2, ABS

MicroNet CHASSIS
All versions are bulkhead mounted or adaptable to 19” rack mount back panel.

MicroNet WITH POWER SUPPLY SECTION AND 6 I/O SLOTS
Dimensions

12.6” wide x 14.3” high x 12.1” deep (320.04 mm wide x 363.22 mm high x 307.34
mm deep)

Approximate weight
35 lbs (1 5.9kg)

Micro Net WITH POWER SUPPLY SECTION AND 121/0 SLOTS
Dimensions

18.8” wide x 14.3” high x 12.1” deep (477.52 mm wide x 363.22 mm high x 307.34
mm deep)

Approximate weight
53 lbs (24 kg)

MicroNet TMR—18 SLOT CHASSIS
Control chassis dimensions

18.8’s wide x 14.3” high X 12.1” deep (477.52 mm wide x 363.22 mm high x 307.34
mm deep)

Control chassis weight
55 lbs (25 kg)

Power chassis dimensions
6.4” wide x 14.3” high x 12.1” deep (162.56 mm wide x 363.22 mm high x 307.34 mm
deep)

Power chassis weight
16 lbs (7.3 kg)

POWER SUPPLY INPUT OPTIONS
18-36 Vdc, 100-150 Vdc, 88-132 Vac (47-63 Hz), 180-264 Vac (47-63 Hz)
*Specifications apply to most components and modules. Some certifications may be
pending. Contact Woodward for further information.

For more information contact:

99/8/F
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C-TECH of North America, Inc.
4201 SawgrassPoint Drive #294

Bonita Springs, FL 34134U_____ Phone: 941-947-9185Fax: 941-947-0842

E-Mail: ctech.crider.tom@worldnet.att.net

VIA e-mail

(Rick LeggoINLHydro@nlh.nf Ca)

February8, 2000

Mr. Rick Leggo
NewfoundlandandLabradorHydro
P.O. Box 12400
MaterialsManagementDepartment
4~ Level, 8ydro Place
St. John’s,NewfoundlandAiB 4K7

Re: BudgetPricesfor GovernorReplacements

DearRick:

I havelookedatyourgeneraldescriptionof theworkscopefor eachof the

following projectsandoffer thefollowing budgetaryprices:

Upper Salmon

Basedon reusingtheexistingswitchesandmetersastheoperator
interface,thehardwarescopewould generallyconsistof providing aGE-
FanucPLCmountedeitheron asub-panelor in its own cubiclewith
requiredI/O modulesandahydraulic interfacemanifold. Basedon
similar Woodwardcabinetactuatorgovernoronly retrofits, I estimated
the I/O at:

Digital In = 64
Digital out = 32
AnalogIn = 16
AnalogOut = 16

Thepanelwould requireredundantmain powersupplies,terminations,
fusing,andtwo speedsignal transducersthatwill interfacedirectly to
theexistingWoodwardspeedsensors.Thesetransducersconvertto a4-
20 maoutputandmaintainan updaterateof lessthan50 ins.

SALESREPRESENTATIVESFORRUSSELECTRICTURBINECONTROLS



I Page2

We would also supplyyouwith ahydraulic interfacemanifoldthat
mountsin thegovernorcabinet. The manifoldcontainsthecontrol
servovalveandseparateshutdowncircuit logic. It replacesvirtually
everythinginside thecabinetactuatorexceptthemaindistributingvalve,
which is retained. We providea portingblockthatmountsdirectly to the
workports on thedistributingvalve’s servomotor(top of thedist. valve):
We alsofurnish aLVDT andmountingbracketthatconnectsto endof
thedistributingvalve spoolandprovidespositionfeedbackto thePLC for
thedistributor valveposition. A Temposonicslinearpositiontransducer
is providedfor mountingon oneof thegateservomotorsandreplacesthe
existingcablefeedback.

I assumethatN&LH would do the installationwith Russelectric
providing astartuptechnician. I haveincluded 10 daysof on site
support.

Basedon theabove;abudgetaryprice, including hardware,engineering,
programming,documentationandfield supportwould be
$140,000Canadian($97,000USD).

Cat Arm

I assumethatthesix deflectorsarecontrolledvia onecommoncontrol
valve, andlikewise for thesix nozzles. Assumingthis is correct,the
governorretrofit scopeis very similar to that listed above. The primary
differenceis that thehydraulic manifoldnowrequiresasecondcontrol
circuit for theneedles.Also, asecondTemposonicslinearposition
transduceris requiredfor needleposition(thefirst beingusedfor
deflectorposition).

Assumingtwo (2) systemsboughttogetherandincluding 10 daysof field
supportfor eachsystem,abudgetarypricewould be $168,000Canadian
EACH ($115,000USD).

Thesepricesarebasedon 2000deliveryandacurrentexchangerateof
$1 US = $1.45Canadian.Delivery is typically 20 weeks.

Thankyou for this opportunity. Pleasecall if I canbe of further
assistance.

Best regards,

ThomasF. Crider

SALESREPRESENTATIVESfor RUSSELECTRJCTURBINECONTROLS
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JUN 02 ~ ~:33~f’~ L&S ELECTRIC ENG DIV 715 3555948 P.2/4

CORPORATE

Post Office Box 740
5101 Meeker Street
Schofield, WI 54476.0740 USA
Phone: 715.359.3155
Fax: 715.355.5931
Web: www.lselectric.com

BUDGETARY ESTIMATE

To: Newfoundland& Labrador1-lydro
P0 Box 12400
St. John’s,NFAiB 4K7
CANADA

EstimateNo:
Terms:
Delivery:
D.D.P:
V.A.T:
Freight:
Prices:
Date:

BOO1 97-JCG-060200
ProgressPayments
22-24 weeks
Destination
Unpaid
Prepaidand Charged
Budgetary
June02,2000

ALtn~ Mr. Rick Leggo

Subj: CatArm andUpperSalmon— Digital GovernorUpgrades

L&S Electric, Inc. is pleasedto estimatethefollowing:

Item Q~y Description

I
A I Supplyof low-pressuregovernorretrofit for theCatArm PeltonUnits.

Theexistinghydraulicsandmain distributingvalveswill beretained.

EstimatedPricefor first unit U.S.$210,000.00
EstimatedPricefor secondunit U.S. $195,000.00

B 1 Supplyoflow-pressuregovernorretrofit for theUpperSalmonFrancisUnit.
Theexistinghydraulicsandmain distributingvalveswill beretained.

EstimatedPrice U.S. $75,000.00

I— —

INC.

o L&5 Electric, Inc. 2000—This documentandthe ideas anddesignscontainedherein.arethecopyrightedpropertyofL&5 Electric, Inc. and
niay not be communicated,disclosedor reproducedexceptasexpresslyauthorizedin writing by L&5 Electric,Inc.
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C All on-sitetime includingpreliminarysitevisits, installationsupervision,commissioning
andtraining shallbemadeavailableat the following rate:

Rate(perindividual) U.S. $1,000.00/Day+ (Expensesx 1 .1)

I Hourly ratesarebasedon 8 hours/dayMonday-Friday7 AM. to 6 P.M.
2. Overtime(standard)rateweekdayhoursprior to 7 A.M. or beyond6 P.M.; all Saturday

time. Totaltime not to exceed16 hours/day.
Overtime(premium)ratesare SundaysandHolidays;all time in excessof 16 hours/day.

4. Minimum billing is 4 hours.
5. Stand-byandholdoverwill be charged,upto 8 hours.at the listed rate.
6. Travel time is to be consideredservice time and will be chargedat the listed rate.

However,themaximumchargeper personfor any onecalendardaywill be 8 hours.
7. Expenseswill be chargedatcostplus10%.
8. Mileage will bechargedat$0.60permile

PaymentTerms
Pricesshall be baseduponamilestoneprogresspaymentschedule. L&S Electric will proposea
scheduleatthe time of afirm quotation.

Prices
A]l pricesincludedwith this estimateareprovidedin US. Dollars. All invoicesandpayments
shallbe madein U.S. Dollars. Pricesincludeall applicablecustomsduties.

Canadianprovincialand federalsalesandservicetaxes
As statedon the first pageof this estimate,shippingtermsare“D.D.P., V.A.T. unpaid” (Deliver
Duty Paid,Value AddedTaxesunpaid). Canadianprovincialand federalsalesandservicetaxes
(PSTandGST)arenot includedaspartofthis quotationandshallbepayableby thecustomer.
Customershall be the“ImporterofRecord”andshallpay all applicabletaxesdirectly to the
governmentof Canada.

Warranty
The warranty provides for the supply of replacementhardwaredue to failure of components
during intendedoperation,alongwith warranty of systemperformanceas defined in the project
technical proposal. Labor required to replace hardwaredue to warranty claims shall be the
responsibilityof the customer.Laborresponsibilitiesnecessaryto correctitemson L&S ElectriCs
supply in referenceto systemperformancebasedon projectspecificationsshall be borneby L&S
Electric, Inc. Costsassociatedwith materialsbeing damageddue to improper field installation
shall not be the responsibilityof L&S Electric,Inc. This warranty shallbe effectivefor aperiod
of one (1) year. The one(1) yearperiodshallbeginafter successfulcompletionof theproject or
120 daysafter delivery of thesystemequipment,whicheveris first.

© L&5 Electric, Inc 2000—This documentand the ideasanddesignscontainedherein,arethecopyrightedpropertyof L&5 Electric, Inc. and
may notbe coinmttnicated,disclosedor reproducedexceptasexpresslyauthorizedin writing by L&S Electric.Inc.
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Our estimateis basedon the preliminary information suppliedby Newfoundland& Labrador
Hydro. A firm quotation will be provided after the receipt of additional systeminformation.
Pleaseadviseusof any additionsor deletionsthatyou would like to maketo thescopeof supply.

Thank you for the opportunity to estimateyour requirements. If you have any questionsor
requireadditionalinformation,pleasefeel freeto contactus.

Sincerely.

L&S ELECTRIC. INC.

J. ChristianGrul
ApplicationsEngineer

Ronaldj.hahn
Manager,ApplicationEngineering
EngineeringDivision

AM-SM-MF

© L&5 Electric, Inc.2000— This documentandtheideasanddesignscontainedherein,arethecopyrightedpropertyofL&5 Electric, tnc. and
maynot be communicated.disclosedor reproducedexcepias expresslyauthorizedin writing by L&S Electric, Inc. I
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VATECH HYDRO
DTL595 TURBINE CONTROLLER

AND COST ESTIMATE
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“Pomeroy, Keith” <pomeroy.keith@vatech.ew.fpt.ca> on 07/26/2000
12:16:38 PM

To: Rick Leggo/NLHydro@NLHydro
cc: “Hunkeler, Dieter” <hunkeler.dieter@vate’h.ew.fpt.Ca>
Subject: RE: Cat Arm Govemors

Dear Rick

We have prepared a budget offer which we will send by courier with some
literature about the DTL governor system and a reference list. The basics of
the budget ( in canadian dollars) are:

Design, program and supply 2 X DTL 595 digital governors:
including installation and commissioning, and documentation: $150,000 lot

This includes about $25,000 for the field work portion.
We have assumed that the old ETRs would be removed from the panel by
yourselves.
Installation and commissioning is roughly 10 days/unit.
Delivery is approximately 10 weeks after clarification of all technical
details.

During the commissioning some hands on training is possible including a
review of the documentation provided. Additional time at site for training
or fore delays not caused by us would be charged at $120/hr plus expenses.

I trust that this is sufficient for your planning purposes but do not
hesitate to ask any questions you my have.

Kind Regards
Keith Pomeroy

original Message
> From: Rick Leggo/NLHydrO@nlh . nf . ca [SMTP:Rick Leggo/NL}IydrO@nlh.nf . cal
> Sent: Tuesday, July 25, 2000 7:33 AM
> To: pomeroy - keith@vatech. ew. fpt . ca
> Subject: Cat Arm Governors

I am preparing a report on the need and cost to replace the governor
> controls.
> Based on an earlier letter from Sulzer Hydro saying that parts for the
> controls
> would not be available after 2004 we have put an estimate in the 5 year
> budget

to replace one unit in 2004 with the specification being prepared in 2003.
> My
> report is to look at what is available for governor controls replacement
> and the
> cost.

> Therefore, a budgetary price with the cost of on site assistance and
> training



0
> would be adequate. I would also like some information on the new system.
> The

> scope of the project is just to replace the governor controls. However, if
> there
> are features on the new controls that are worthwhile it could be decided
> to
> include some of ths~a also. However, I would need the information first.

> Thank-you
> Rick Leggo
> Generation Engineering
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DTL595
Digital Turbine Control System

Water turbineapplications
- speed I power I level control
- joint control
- unit start I stop
- distributed control
- field signal conditioning and data acquisition

Powerful turbine control system With
control and monitoring functions
- realtime - multitasking operating system
- local and remote 110
- galvanic isolation of process signals
- operator interface (MMI)

High-performance computer
- 32-bit computer, MC68341
- Flash-PROM operation
- floating point math
- realtime and calendar clock
- watchdog

Functional block programming
- visual Igraphical programming
- self documenting
- sophisticated software module library
- interfaces: C I Fuzzy

Communication
- serial interfaces
-SCADAIRTU
- CAN-Bus, Profibus SINEC-L2 FMS
- Modbus
- Modbus Plus

General Performance Data - DTL595

Speed dead band < 0.02 %

Range of speed measurement 0 - 300 %

Resolution of speed measurement <= 5 x 10-5

Nonlinearity of linear position
transducer

<0.05 %
F.S.

Blade control dead band <~ 1.0 %

Governor dead time <~ 02 s

Speed stability index <~ 0.3 %

Power stability index < 0.4 %

http://www.vatechhydrO.COm/ht1flII5upp1ie5...fierVices/Watertowire/governors/dtl.htm 06/18/2001
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Highlights from the Reference List:

Tarbela Four Francis turbines 440 MW each

Macagua Twelve Francis turbines 198 MW each

Iron Gates Two Kaplan turbines 200 MW each

Brisay Two Kaplan turbines 234 MW each

San Agaton Two Pelton turbines 349 MW each

Soutelo One Pelton turbine 127 MW

Top~ALT=”GO ITo ?to>
Back1

http://www.vatechhydro.com/html/suppliesservices/water_towire/govemors/dtl.htm06/18/2001
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Holyrood Thermal Generating Station Distributed Control System Lifecycle Planning 
 
Background 
The distributed control system (DCS) in the Holyrood Thermal Generating Station provides boiler 
control, boiler auxiliary systems control, station service control, burner management control 
(stage 2 only), turbine and generator monitoring, and control for other plant systems. DCS 
reliability is essential to the overall operation of the generating units. The existing DCS on stage 1 
is a Westinghouse Distributed Processing Family (WDPF) level 6 system that was implemented 
in 1988. The existing DCS on stage 2 is a WDPF level 7 system that was implemented in 1992 
(active technology that was used primarily to maintain consistency with stage 1). Picture 1 
illustrates all sections of the WDPF DCS. 
 
Picture1: 

 
 
Westinghouse Process and Control (now Emerson Process Management) implemented a ten 
year service commitment with four life stages: 

1) Current – Current technology with a 10 year or greater support commitment. Current 
technology is recommended for new systems or major expansions. 

2) Active – Technology early in the defined 10 year support commitment period. Active 
technology is only recommended for expanding existing systems. 

3) Maintained – Technology that is no longer available for new acquisitions, but spares are 
guaranteed to support existing systems. Generally not available for new systems or 
expansions. 

4) Retired – Technology that has passed the 10 year support commitment time frame. 
Retired technology is no longer available for purchase. Availability and pricing is not 
guaranteed for repairs and spares for existing systems. 

 
Support commitment expired for WDPF level 6 systems in January 2002 and will expire for 
WDPF level 7 systems in January 2003. An action plan is essential to allow time for the budgeting 
process to allocate funding for new equipment and the inevitable increase in maintenance costs 
for the present system. The obsolescence issue regarding the DCS at the Holyrood Generating 
Station is: 

What is the best life-cycle cost decision to ensure 
reliable and effective operation of the DCS? 
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Holyrood Thermal Generating Station Distributed Control System Lifecycle Planning 
 
Life-Cycle Planning Basics 
Emerson defines System Life-Cycle Planning as: 

A user business plan that reviews the current 
maintenance and support level of a control system 
versus future requirements and expectations 

 
The practical end-of-life of a DCS is determined by the time when spare parts (both hardware and 
software) are no longer available to maintain the system for reliable operation. New technologies 
with new features and lower costs lead to obsolescence as the new components replace the 
previous generation of components and reduce demand for the older components. Manufactures 
adjust to the changing demands and reduce production of the older components in favor of the 
newer components that are in higher demand. Control systems companies are impacted by 
component obsolescence and thus are forced to advance with technology. Emerson has 
developed three programs to assist their customers with obsolescence issues: 

1) Stocking refurbished spares for parts with components that do not have direct 
replacements 

2) Providing direct replacement parts where possible 
3) Internet software for self-assessment of obsolescence issues 

 
Equipment obsolescence is an inevitable aspect of the control system industry. Newfoundland 
and Labrador Hydro must properly manage control system obsolescence to prevent major 
production outages and ensure reliable power for the people of Newfoundland and Labrador. An 
active life-cycle planning program will ensure awareness of all obsolescence issues with sufficient 
time to prepare for them and continue reliable production. 
  
Future Direction of Control Systems 
WDPF level 8 will not remain a current system much longer and will most likely enter it’s ten year 
sourcing commitment stage by the time we are ready to implement a new system. This platform 
already has sourcing problems – two problems with alternate solutions are posted on Emerson’s 
website. 
 
Emerson has stated that they plan to utilize the Ovation platform as the current platform for the 
foreseeable future. Their plan is to upgrade to newer versions of Ovation as required. Presently 
Emerson is stating that they intend to fully support (at least for the next ten years) both NT and 
Solaris Ovation systems. The one factor affecting system life unknown to everyone including 
Emerson is the operating system suppliers (Microsoft and Solaris) intention for future 
development and support. Most Ovation systems in operation are Solaris, while most new 
Ovation customers are choosing NT. Traditionally unix based operating systems including Solaris 
have a reputation for being more stable and more secure than Windows operating systems. 
Emerson is unaware of any stability problems with either system. Since the price for Ovation 
systems with either operating system is essentially the same, system stability and operating 
system supplier support will be the deciding factors for choosing NT or Solaris at the time of 
purchase. 
 
The trend in DCS investment today focuses on software and non-proprietary off-the-shelf 
hardware compared to previous self-contained proprietary systems. Data loggers, tuning 
packages and other add-ons do not have to be purchased from the same controls manufacturer. 
 
Lifecycle Planning Alternatives 
Existing cabinets, I/O, terminations graphics and logic are preserved when upgrading to WDPF 
level 8 or migrating to Ovation from the current WDPF systems. This reuse of assets saves 
equipment and labour costs, and reduces outage time to implement the changes. Labour related 
to commissioning I/O terminations can easily match equipment costs. Thus upgrading or 
migrating is more cost efficient than implementing a DCS from a different supplier.  
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Holyrood Thermal Generating Station Distributed Control System Lifecycle Planning 
 

Planning for maintenance and upgrades to the existing Holyrood DCS is essential to ensure a 
functional system and reliable production. Many parts for the existing DCS are no longer 
available and economic replacements do not exist. When spare parts are depleted, 
redundancy required for reliable control will be lost. Further operational failures will block 
operational control leaving the unit unavailable for production. Some parts with obsolete 
components have replacement parts that can be substituted when all spares are consumed. 
Table 1 illustrates the parts with obsolete components that do not have direct replacements. 
Emerson will repair these parts as long as components are available but prices will escalate 
as components become more expensive. Eventually Intel co-processors – like the Matrox 
boards – will not be available.  
 
Table 1: Obsolete Parts  

Drop Quantity Part Sourcing Issue Comments 
Level 7 
DPU 12 MSX card Intel processor 

obsolete 
Stock enough spares to last until the 
existing system is upgraded or Migrated

Matrox MMI 
interface Board

No longer 
manufactured  

WPC Source obsolescence Start 
upgrading MMIs with WeStations in 
2004 

Classic 
MMI 

12 

MSP card Intel co-processor 
obsolete 

Stock enough spares to last until the 
existing system is upgraded or Migrated

PCH 
MMI 4 OS2 operating 

system 
Discontinued IBM 
operating system

Difficult to obtain compatible software 
and hardware 

 
A Drop is a distinct section of the control system including distributed processing units (DPU), 
and man machine interfaces (MMI). The MMIs are operator consoles and engineering 
workstations.  A PCH is a type of MMI technology consisting of a personal computer and a 
proprietary interface to the DCS communication highway. MSX and MSP cards are parts of 
the DPU and Classic MMI respectively that perform processing functions with obsolete 8088 
and 8086 technology. 

 
Eventually an Ovation system will need to be implemented considering WDPF level 8 is the last 
generation of WDPF. 
 
The list of life-cycle alternatives analyzed has been reduced to include: 

1) Replace the existing WDPF systems with an Ovation system in 2004/2005 
2) Gradually upgrade the existing WDPF systems with a WDPF level 8 system 
3) Extend the life of the existing WDPF systems and assess migration to Ovation annually 

 
Replace The Existing WDPF Systems With an Ovation System in 2004/2005 
Replacing the existing WDPF systems with an Ovation system in 2004/2005 is the least 
complicated alternative to implement with the least number of unknowns in equipment 
performance and costs. The only negative aspect to this option is the requirement for large 
expenditures earlier than for all other alternatives. This alternative utilizes the most current 
technology available from Emerson which will provide the longest new system life before a 
replacement is required. Extra work required in either of the other two alternatives is 
eliminated. Migration tools have been proven by Emerson through previous successful 
migrations in other generating stations with minimal outage requirements (less than two 
days). Emerson is focusing on Ovation technology which will translate into better support in 
the future for an Ovation system than for a WDPF system. Phasing the project over two years 
will provide time for operators and technicians to adjust to the new system while one unit is 
still operating with the existing system. As with all alternatives, technicians will require training 
to maintain the new equipment. The changes will be almost transparent from an operations 
perspective, so Operators will only require minimal orientation by plant personnel. This 
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alternative results in minimal requirements of plant engineering for active life-cycle planning 
during the first 5 years after migration. 

 
Gradually Upgrade The Existing WDPF Systems With a WDPF Level 8 System 
Gradually replacing the existing WDPF systems with a WDPF level 8 system will spread the 
bulk costs over more time and will defer the large lump sum costs to a later date. Level 8 
WDPF components purchased in 1999 to expand the stage 1 system will be utilized for a 
longer period of time for this option. Less training is required in the short term for technicians, 
however overall training requirements will be greater. This alternative will require stocking of 
“last-buy” and used spares to support existing equipment until it is replaced. Two major 
impacts with this alternative are that the plant will be operating with a “mix-and-match” 
system, and WDPF level 8 systems may not be available long enough for a complete gradual 
upgrade. Considerable time will be required by plant engineering to ensure obsolescence 
issues are addressed accordingly. 
 
Extend The Life of The Existing WDPF Systems and Assess Migration to Ovation 
Annually 
Extending the life of the existing WDPF systems is the alternative that carries the greatest 
risk and requires constant attention by plant engineering to locate sources of used spare 
parts and to address obsolescence issues. Reliability and availability of the electrical system 
and generating units is compromised by the uncertainty of available spares. Unbudgeted 
costs are highly probable to purchase WDPF level 8 equipment once spares are depleted. 
WeStation man machine interfaces (MMI) have to be purchased in the near future because 
Matrox (communication) boards are no longer available for the Classic MMI. This alternative 
postpones the inevitable expense of a new system and promotes a future migration to 
Ovation due to the age of WDPF level 8 technology. 
 

 
Comparison of Replacement Options 
Cost analysis was performed based on a planning horizon to the year 2020. Standard inflation 
and interest rates and the Conference Board of Canada’s projected exchange rates were used to 
normalize costs. Total present cost over the time frame service life and the time when a given 
alternative becomes the lowest cost alternative are the two main measures of cost comparison. 
Alternative 1 – Migrating to Ovation in 2004/2005 – has the lowest present cost of all three 
alternatives for the period up to 2020, with alternatives 2 and 3 being 35% to 45% more 
expensive. Table 2 and Chart 1 on page 5 illustrate the cost analysis for the three options. The 
cross over point, which identifies the year in which Alternative 1 has the lowest present cost, 
occurs in the 6th year after the completion of the project. 
 
Capital costs for Alternative 1 include purchase and installation of new equipment, spare parts, 
and Hydro labour for 2004 and 2005. The 2004 capital cost also includes training for Technicians. 
The 2010 and 2016 capital costs are for software upgrades. A table containing a brief list of 
capital and operating expenses is located on page 7. 
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Capital Operating Total Cap and 
Operating

CPW Jan. 
2004

Capital Operating Total Cap and 
Operating

CPW Jan. 
2004

Capital Operating
Total Cap 

and 
Operating

CPW Jan. 
2004

2004 1,368,463 36,397 1,404,860 1,294,802 482,812 231,557 714,369 658,405 619,911 235,751 855,663 788,629
2005 906,960 5,753 912,713 2,070,111 225,400 155,835 381,235 982,247 392,716 163,775 556,491 1,261,343
2006 0 12,749 12,749 2,080,092 0 177,839 177,839 1,121,479 0 185,969 185,969 1,406,940
2007 0 13,055 13,055 2,089,512 404,117 126,016 530,133 1,504,009 239,808 134,341 374,148 1,676,916
2008 0 13,368 13,368 2,098,402 470,304 86,002 556,306 1,873,978 166,455 120,048 286,503 1,867,453
2009 0 23,371 23,371 2,112,727 298,966 55,633 354,599 2,091,328 0 80,327 80,327 1,916,690
2010 8,898 31,779 40,677 2,135,707 290,742 52,813 343,555 2,285,411 0 81,662 81,662 1,962,823
2011 0 24,506 24,506 2,148,466 214,661 32,465 247,126 2,414,082 1,570,920 29,735 1,600,655 2,796,235
2012 0 43,719 43,719 2,169,446 0 45,921 45,921 2,436,118 1,015,525 7,181 1,022,706 3,287,011
2013 0 36,342 36,342 2,185,520 0 55,072 55,072 2,460,476 0 15,051 15,051 3,293,667
2014 0 47,244 47,244 2,204,778 0 57,046 57,046 2,483,730 0 15,412 15,412 3,299,950
2015 0 55,443 55,443 2,225,608 1,655,643 24,412 1,680,055 3,114,930 0 15,782 15,782 3,305,880
2016 9,436 71,963 81,399 2,253,794 0 12,883 12,883 3,119,391 0 27,592 27,592 3,315,434
2017 0 84,958 84,958 2,280,908 0 34,862 34,862 3,130,517 9,605 37,518 47,123 3,330,473
2018 0 61,244 61,244 2,298,922 0 26,930 26,930 3,138,438 0 17,664 17,664 3,335,668
2019 0 9,488 9,488 2,301,494 0 17,507 17,507 3,143,184 0 8,019 8,019 3,337,842
2020 0 9,716 9,716 2,303,922 0 17,927 17,927 3,147,663 0 8,211 8,211 3,339,894

Net Present Cost Analysis of Holyrood's Distributed Control System
Capital & Operating Costs

Alternative 1 Alternative 2 Alternative 3

Year

  
 
 

Holyrood Generating Facility 
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Alternative 1: Replace the current WDPF systems with ovation systems in 2004/2005 
Alternative 2: Gradually replace the current WDPF systems with level 8 WDPF systems 
Alternative 3: Extend the life of the current WDPF systems and analyze migration annually 

 

 
  PAGE  5   Holyrood Engineering 

 
  



 
Holyrood Thermal Generating Station Distributed Control System Lifecycle Planning 
 
Capital costs for Alternative 2 include the purchase of used and/or ‘last buy’ spares. Between 
2004 and 2011 the Capital costs are to purchase and install parts of a WDPF level 8 system. The 
2004 figure includes upgrade training for technicians to cover the major differences in the newer 
technology. The 2015 capital cost is to purchase and install new equipment for Stage 1 and 
allocate the retired WDPF level 8 equipment as spares for Stage 2. A table containing a brief list 
of capital and operating expenses for this alternative is located on page 8. 
 
 
Capital costs for Alternative 3 include the purchase of used and/or ‘last buy’ spares. Between 
2004 and 2008 WDPF level 8 equipment will be required in addition to the purchase of used 
spares to ensure sufficient components are available for reliable operation. Purchase and 
installation of new equipment, training for new equipment, spare parts, and hydro labour is 
allocated for 2011 and 2012. The 2017 capital cost is for a software upgrade. A table containing a 
brief list of capital and operating expenses for alternative 3 is located on page 9. 
 
 
Operating costs for all alternatives include the repair of failed components, and labour associated 
with changing failed components and modifying graphics and logic. The differences between 
each year reflect the increase in failure rates and repair costs as the technology ages and is 
based on experience from the current WDPF system. Consideration was taken that not all parts 
will need to be repaired to maintain an adequate number of spares in the 2 years before a system 
is retired, and that retired equipment can be used as spares while upgrading in stages. 
 
Risk analysis of spare parts on-hand and extrapolated failure rates show sufficient plant spares to 
operate the WDPF system until 2004. If migration to Ovation is delayed until after 2004, used or 
refurbished spare parts would have to be purchased (potentially at a premium price if available) to 
maintain the WDPF systems. Availability of used and rebuilt spares for purchase or repair is 
uncertain and expected to be minimal and costly at best. Compatible equipment may not be 
available for all other alternatives. The existing systems will not last to the end of the study period. 
An Ovation system (with minor software upgrades) will serve the plant over this time frame unless 
an unforeseeable major technological advancement stops production of compatible components 
for spare parts. 
 
Non-monetary considerations include a faster control time of the Ovation system compared to all 
levels of WDPF systems. All levels of WDPF communicate over a coax-cable based highway 
while Ovation communicates over a fast Ethernet network. Ovation utilizes Pentium processors in 
comparison to WDPF level 8 which utilizes 486 processors, WDPF level 7 which utilizes 286 
processors, and WDPF level 6 which utilizes 8086 processors. Ovation is the most current control 
system offered by Emerson and is the focus of their control system technology for the 
foreseeable future. 
 
Recommendations 
Implement an Ovation control system for stage 1 in 2004 and for stage 2 in 2005. This alternative 
has the lowest net present cost, has the longest predictable life expectancy, is the most reliable, 
and will require the least maintenance resources. 
 
Analyze other suppliers during the tendering stage. Future technologies by other manufacturers 
may enable another supplier to adapt the WDPF cabinets, I/O, graphics and logic to their 
controllers and MMI allowing for more competitive pricing.  
 
Updates 

1) Since this analysis was performed, Emerson has announced that WDPF level 8 has been 
assigned Active status with a support commitment date of January 2012. This move to 
Active status eliminates Alternative 2 for all practical purposes. 

 
  PAGE  6   Holyrood Engineering 

 
  



 
Holyrood Thermal Generating Station Distributed Control System Lifecycle Planning 
 

2) Components are no longer available to repair Matrox boards and Emerson has sold all of 
their reserve Matrox board stock. There are sufficient plant spares to operate until, but 
not beyond, the 2004 outage season. 

 
 
 

2002 Cost 
(CDN$)

Year Total 
(CDN$)

2002 Cost 
(CDN$)

Year Total 
(CDN$)

Ovation System & 
Training $1,223,068

Engineering & 
Labour $82,000

Ovation System & 
Installation $786,672

Engineering & 
Labour $58,000

2010 Software Upgrade $7,360 $7,360
2016 Software Upgrade $6,770 $6,770

2007 to 2020 Card and Monitor 
repair/replacement

$8,201 per 
Card & 

$6,491 per 
Monitor

Range from 
$8,201 to 

$56,000 per 
year

Number of 
Card/monitor 

Repairs 
increase With 
System Age

Alternative 1: Migrate to Ovation in 2004/2005

Year Component
Capital Operating

Comments

2004

$1,305,068

Migrate Stage 1
in 2004

2005

$844,672

Migrate Stage 2
in 2005
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2002 Cost 
(CDN$)

Year Total 
(CDN$)

2002 Cost 
(CDN$)

Year Total 
(CDN$)

Operator Interface & 
Processing Equipment

$340,770
WEStations & WPC components

MSP Last Buy Spares $92,760
Labour/Engineering $26,916 Plant and Head Office

Operator Interface & 
Processing Equipment

$197,884

WEStations & WPC components

Labour/Engineering $12,036 Plant and Head Office

Operator Interface & 
Processing Equipment

$332,012

WEStations & WPC components

Labour/Engineering $26,916 Plant and Head Office
Operator Interface & Pro $377,468 WEStations & WPC components
Labour/Engineering $30,456 Plant and Head Office

Operator Interface & 
Processing Equipment

$229,090

WEStations & WPC components

Labour/Engineering $24,144 Plant and Head Office

Operator Interface & 
Processing Equipment

$220,800

WEStations & WPC components

Labour/Engineering $19,696 Plant and Head Office

Operator Interface & 
Processing Equipment $159,170

WEStations & WPC components

Labour/Engineering $14,232 Plant and Head Office
Ovation 

System,Training $999,190
Migrate Stage 1 in 2015. 

Processing Equipment $135,185 WPC Components
Labour/Engineering $82,000 Plant and Head Office

2004 to 
2014

Card and Monitor 
repair/replacement

$5,138 per 
Card & 

$6,000 per 
Monitor, Plus 
Labour and 
Engineering

Range from 
$36,000 to 

$180,000 per 
year

Number of Card/monitor Repairs 
decrease as introduction of new 

system approaches, Per unit cost 
increases are 10% yearly

2015 to 
2020

Card and Monitor 
repair/replacement

Warranty 
work in Early 

Years

Range from 
$2,000 to 

$18,000 per 
year

Number of Card/monitor Repairs 
increase as new system ages

Alternative 2: Gradualy Replace with a Level 8 WDPF

Year Component
Capital Operating

Comments

2004

$460,446
2005

$209,920
2007

$358,928
2008

$407,924
2009

$253,234
2010

$240,496
2011

$173,402
2015

$1,216,375
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2002 Cost 
(CDN$)

Year Total 
(CDN$)

2002 Cost 
(CDN$)

Year Total 
(CDN$)

Operator Interface & 
Processing Equipment $333,380

WEStations & WPC components

Used & Last Buy 
Equipment $230,898

Labour/Engineering $26,916 Plant and Head Office
Operator Interface & 

Processing Equipment $197,884 WEStations & WPC components

Used Equipment $155,825
Labour / Engineering $12,036 Plant and Head Office
Operator Interface $52,605 WEStations 
Used Equipment $147,159

Labour / Engineering $13,228 Plant and Head Office

Operator Interface $52,290 WEStation
Used Equipment $78,015
Labour / Engineering $14,072 Plant and Head Office

Ovation System & 
Training $1,047,991

Migrate Stage 1 in 2011

Processing Equipment $138,988 WPC Components
Labour / Engineering $82,000 Plant and Head Office
Ovation System $693,108 Migrate Stage 2 in 2012
Processing Equipment $50,000 WPC Components
Labour / Engineering $58,000 Plant and Head Office

2017 Software Upgrade $6,730 $6,730

2004 to 
2010

Card and Monitor 
repair/replacement

$5,138 per 
Card & 

$6,000 per 
Monitor, Plus 
Labour and 
Engineering

Range from 
$47,000 to 

$180,000 per 
year

Number of Card/monitor Repairs 
decrease as introduction of new 

system approaches, Per unit cost 
increases are 10% yearly

2015 to 
2020

Card and Monitor 
repair/replacement

$7,710 per 
Card & 

$6,000 per 
Monitor, Plus 
Labour and 
Engineering

Range from 
$8,200 to 

$23,000 per 
year

Number of Card/monitor Repairs 
increase as new system ages

2011

$1,268,979
2012

$801,108

2007

$212,992
2008

$144,377

2004

$591,194
2005

$365,745

Alternative 3: Maintain Current WDPF and Analyze Migration Annually

Year Component
Capital Operating

Comments
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1.0 Stack Liner 
 
The existing steel liner, which is held in position laterally by the concrete shell, is 34 years old 
and was constructed from ¼” thick mild steel to a vertical height of 300 ft.   
 
A combination of many factors, such as age, chemical composition and velocity of the flue gas, 
temperature variations, proximity to marine climate (salt), etc., has lead to its present state of 
deterioration. 
 
1.1 Identification of Major Maintenance and Liability Issues 
  
Annual inspections, and in particular those of recent years, have identified several areas of 
concern. These include: 
 
• 27 locations of thin steel (less than 60% of original thickness); 
 
• 3 thin rings (4 ft high for the full circumference); 
 
• 2 locations of buckling (from elevation 83 ft to 229 ft); 
 
• Thin steel and holes developed within portions of the hopper; 
 
• Numerous locations of pitting of the steel surface; 
 
• Numerous locations of missing insulation (including the top half that cannot be easily or 

economically replaced); and 
 
• Substantial loss of metal through out its full height such that the ability to support its own 

weight (originally 60 tons) is much more questionable. 
 
It is estimated that it would take 3 months to replace the stack liner (on-site) on a planned basis.  
A catastrophic failure of the stack liner (buckling) will likely result in an outage that could 
extend beyond 6 months, assuming that the failure does not cause any damage to the concrete 
shell or any consequential damage to the ductwork or the boiler.  This would depend upon the 
failure mechanism.  It could possibly affect the whole plant, if it fails during operation.  
Additional factors that could affect the length of the outage include: material availability, time of 
the year, weather, removal of steel liner and components, etc. 
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2.0 Alternatives 
 
Various alternatives have been investigated for the upgrade of the Stack #2 liner at the Holyrood 
Generating Station.  These include: 
 
1. Reinforcement and continue with current practice consisting of inspection, maintenance and 

repair to the stack liner; 
2. Perform immediate repair and maintenance to the stack liner and provide vertical 

reinforcement during the next major unit outage planned in 2011; 
3. Replace the entire stack liner. 
 
2.1 Reinforcement and Continue with Current Practice 
 
Under the current practice the entire stack, including the stack liner, concrete shell, breeching 
and associated utilities are inspected on an annual basis by an experienced chimney/stack 
inspection company.  The inspection identifies stack maintenance requirements and only the 
repairs that are deemed to be necessary to maintain generation for the immediate operating 
season are performed.   
 
To structurally reinforce and then continue with emergency maintenance to provide the 
minimum reliability for this liner will require: 
 

Description of Work Estimated Value 
 
Vertical Reinforcement   $500,000 
Replace Hopper      $50,000 
Reinforce 3 identified thin rings  $104,000 
Patch 20% of identified thin steel    $60,000 
 
    Total:  $714,000 

 
Subsequent annual inspection, maintenance and repair costs are estimated to be $70,000/year. 
 
Note: Adding vertical reinforcement (columns) to the inside of the liner would likely reduce the 
output capability of the generating unit. 
 
These expenditures are considered adequate in the next few years to provide an acceptable level 
of reliability but may not be sufficient to extend the life of the stack liner until 2020.  
 
2.2 Perform Immediate Repairs and Maintenance and Plan Future Reinforcement 
 
This option is similar to the option described above, except that the main vertical reinforcement 
identified will be delayed until 2011. 
 
To perform immediate repairs in 2005, then continue with emergency maintenance and future 
vertical reinforcement in 2011, to provide the minimum reliability for this liner will require: 
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Description of Work Estimated Value 
 
Replace Hopper      $50,000 
Reinforce 3 identified thin rings  $104,000 
Patch identified thin steel $303,000  
    
 Sub-Total (Work 2005):  $457,000 

 
 Vertical Reinforcement (in 2011)  $500,000 

    
 Total (Work 2005 & 2011):  $957,000 

 
Subsequent annual inspection, maintenance and repair costs are estimated to be $70,000/year. 
 
Note: Adding vertical reinforcement (columns) to the inside of the liner would likely reduce the 
output capability of the generating unit. 
 
This option would also provide an acceptable level of reliability but is dependent on the 
continued rate of deterioration of the 34 year old mild steel in a very harsh environment.  
 
2.3 Replace Steel Liner 
 
This option involves the removal of the existing stack liner and support structure and the 
installation of a new stack liner at a cost of $1,200,000 in 2005.  This option will provide the 
greatest reliability with respect to the stack liner and hence generation availability.  It is expected 
that bi-annual inspections of the new liner would be required for continuous reliable operation. 
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3.0 Evaluation of Alternatives 
 
The previous section presented three alternatives for the refurbishment of the stack liner.  These 
options are evaluated below to determine the most cost effective solution. 
 
3.1 Evaluation 
 
All alternatives were evaluated on their respective capital and operating costs. 
 
The table below indicates each alternative and associated cost. 
 

Option #1 Option #2 Option #3  
Reinforcement 
and Continue 
Current Practice 

Perform Immediate Repairs 
and Maintenance and Plan 
Future Reinforcemnt 

Replace Stack 
Liner 

    
Capital Cost** $714,000 $457,000 $1,200,000 
  $500,000 Vertical 

Reinforcement - 2011 
 

    
O & M Costs  $70,000/Year $70,000/Year $20,000/Bi-Annual
    
 
** Capital cost excluding internal engineering & construction management, environment 

cost, overhead or contingency. 
 
3.2 Cost Comparison 
 
A cumulative present worth comparison was conducted for the three options listed above.  The 
cumulative present worth calculation assumed an 16-year horizon, discount rate of 9%, average 
inflation rate of 1.6%, and an increase in annual maintenance and repair costs of 3% due to larger 
areas requiring repairs. 
 
The results of these calculations revealed that the replacement of the stack liner is the least cost 
option over the 16-year evaluation period.  The results of the comparison are shown in Appendix 
A, Cumulative Present Worth Comparison. 
 
3.3 Summary 
  
The analysis does not consider the possibility of a catastrophic failure, which, would impact the 
overall plant and make the unit unavailable for at least six months and would significantly 
increase the cost of repairs. 
 
In addition, any shortfall in power or energy supply would have to be replaced by the gas 
turbines, assuming that sufficient capacity is available, at approximately double the cost of 
Holyrood energy.  
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The option that provides the best reliability (lowest risk) and availability until 2020 and at the 
lowest cost is the replacement of the liner (Option #3) during the major outage scheduled in 
2005.  This, also, avoids the risk of catastrophic failure and its associated increased cost and 
potential increased maintenance cost. 
 
PUB granted approval in 2002 for the replacement of Stack Steel Liner #1.  This work is 
scheduled to be complete in August 2003. 
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Annual Stats Notes
Annual Escalation (%) 1.6 Inflation
Annual Discount Rate 9.0 Hydro 

714,000 457,000 1,200,000

70,000 70,000 20,000
3 3

500,000

      
Year Cash Flow CPW Year Cash Flow Year Cash Flow CPW

0 2005 $725,424 $725,424 0 2005 $464,312 $464,312 0 2005 $1,219,200 $1,219,200
1 2006 $73,220 $792,598 1 2006 $73,220 $531,486 1 2006 $0 $1,219,200
2 2007 $76,588 $857,061 2 2007 $76,588 $595,949 2 2007 $20,320 $1,236,303
3 2008 $80,111 $918,922 3 2008 $80,111 $657,810 3 2008 $0 $1,236,303
4 2009 $83,796 $978,285 4 2009 $83,796 $717,173 4 2009 $20,645 $1,250,928
5 2010 $87,651 $1,035,252 5 2010 $87,651 $774,140 5 2010 $0 $1,250,928
6 2011 $91,683 $1,089,920 6 2011 $591,683 $1,126,941 6 2011 $20,975 $1,263,435
7 2012 $95,900 $1,142,380 7 2012 $95,900 $1,179,402 7 2012 $0 $1,263,435
8 2013 $100,312 $1,192,723 8 2013 $100,312 $1,229,745 8 2013 $21,311 $1,274,131
9 2014 $104,926 $1,241,034 9 2014 $104,926 $1,278,056 9 2014 $0 $1,274,131

10 2015 $109,753 $1,287,395 10 2015 $109,753 $1,324,416 10 2015 $21,652 $1,283,277
11 2016 $114,801 $1,331,884 11 2016 $114,801 $1,368,906 11 2016 $0 $1,283,277
12 2017 $120,082 $1,374,577 12 2017 $120,082 $1,411,599 12 2017 $21,998 $1,291,098
13 2018 $125,606 $1,415,547 13 2018 $125,606 $1,452,569 13 2018 $0 $1,291,098
14 2019 $131,384 $1,454,864 14 2019 $131,384 $1,491,885 14 2019 $22,350 $1,297,786
15 2020 $137,427 $1,492,593 15 2020 $137,427 $1,529,614 15 2020 $0 $1,297,786
16 2021 $143,749 $1,528,799 16 2021 $143,749 $1,565,820 16 2021 $22,708 $1,303,506
17 2022 $150,362 $1,563,543 17 2022 $150,362 $1,600,565 17 2022 $0 $1,303,506

NOTES: Capital and Operating Costs have been escalated from 2003 dollars to 2005 dollars.

Since the Work is expected to be completed in 2005, the Cummulative Present Worth Comparsion is calculated for that year.

Option #1 Option #2 Option #3

Capital Cost (2003 dollars) Capital Cost (2003 dollars)
Construction Construction Construction 

Operating Cost (2003 dollars) Operating Cost (2003 dollars) Operating Cost (2003 dollars)
Annual Inspection & Maintenance Annual Inspection & Maintenance Bi-Annual Inspection & Maintenance
Annual Maintenance Cost (%) Annual Maintenance Cost (%)

Install Vertical Reinforcement (2011)

Capital Cost (2003 dollars)



Cumulative Present Worth Comparsion
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BUSINESS CASE  VHF Mobile Radio System Replacement 

1.0 EXECUTIVE SUMMARY 
 
Newfoundland & Labrador Hydro presently owns a VHF mobile radio system which serves both 
its employees and the provincial Department of Works, Services, and Transportation (WS&T) 
with mobile radio services for their respective personnel and vehicles.  This system has been in 
service since 1989 and has now reached the end of its useful life, owing primarily to the 
unavailability of parts and service for the equipment. 
 
It is concluded that the most viable option for Hydro is to replace the current system with a 
trunked radio system.  Unlike the existing conventional system, trunked radio allows users to 
share radio channels, thereby providing economies of scale when multiple radio channels are 
required for traffic requirements.  Trunked radio is also much more user friendly than 
conventional radio, with a user interface similar to a telephone.   
 
Alternatives evaluated to provide mobile communications include cellular telephone, satellite 
telephone, and mobile radio and the analysis concluded that a trunked mobile radio solution is 
the preferred alternative.  The mobile radio alternative has been demonstrated to be the only 
feasible alternative for a variety of reasons. 
 
The estimated capital cost of this system, including indirect costs, is $8.85 million, with $5.8 
million in direct costs.  Annual operating costs of $690,000 (2005 dollars) are also anticipated.  
WS&T will share in the costs of the system on a prorated number of users basis. 
 
Based on the analysis undertaken in this report, it is recommended that the Corporation purchase 
and install a trunked VHF mobile radio system that provides coverage on the Island of 
Newfoundland and selected areas of Labrador.  While the trunked radio solution has a Net 
Present Value of $130,000 or approximately 2% more than the conventional radio, it provides 
greater technical flexibility for adding future users and the utilization of other features. 
 
2.0 PROJECT DEFINITION 
 
 2.1 Purpose  
 
 The purpose of this project is to replace Newfoundland & Labrador Hydro’s (the 

Corporation’s) existing VHF Mobile Radio System (MRS).  The existing system was 
installed in 1989 and has reached the end of its useful life.  It is proposed to be replaced 
by a trunked radio system capable of providing service to the corporation’s employees 
and its’ current, as well as future, customers. 

 
 The MRS would provide mobile radio service on the Island of Newfoundland, the 

southern coast of Labrador and Happy Valley - Goose Bay.  Coverage (the area of 
service) will include major roads, communities, and the Corporation’s transmission lines 
and generating stations.  
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 2.2 Justification 
 
 Mobile communication is a fundamental requirement for the efficient deployment of a 

utility’s workforce whose work site covers virtually all the province where its 
transmission, distribution and generation facilities are located.  In fact all major utilities 
have mobile radio systems as an essential component of their operation.  Mobile 
communication is used for employee dispatch, status communications, communication 
between crews working separately on a geographically distributed asset, such as a 
transmission line, and for emergency communications.  The Corporation has used a 
mobile radio system since at least the 1970’s; the existing system is the second generation 
of MRS owned and operated by the Corporation.  The Corporation’s users regard the 
system as an absolute necessity in the performance of daily operations and the 
requirement for communications is an integral part of the corporation’s work protection 
code. 

 
 Ownership of the MRS by the Corporation is consistent with standard industry practice. 

The majority of major utilities in Canada own their MRS facilities (see Appendix B), as 
opposed to leasing service from a service provider.  This is done for a variety of reasons, 
but primarily because without ownership, the utility is subject to the business priorities of 
a service provider who may change the coverage, technology, service level, and cost of a 
leased system at any time.  As an example, Aliant has reduced the coverage and service 
for its mobile telephone system as cellular telephony has eliminated most of the customer 
base, and it has now sought permission from its regulator to discontinue this service 
completely.  Ownership of the utility’s MRS brings control of a critical piece of 
infrastructure required to operate and maintain the electrical grid of a major utility. 

 
 With the requirement for mobile communications established, the next issue is the 

necessity of replacement of the existing system.  The existing MRS is one of a handful 
that were installed in Canada by the original manufacturer; and is one of two systems still 
in service today.  It consists of a central switch located in Gander, and 29 repeaters 
scattered across the Island of Newfoundland; each repeater consists of one site controller, 
one mobile transmitter/receiver, and one transmitter for paging.  The switch/site 
controller system was Manufacturer Discontinued (MD’d) in 1991, and service and spare 
parts are no longer available.  The switch is non-redundant, meaning that failure of a key 
component can render the entire system inoperable.  The transmitters and receivers were 
MD’d in 1996, but can be replaced with compatible equipment.  Typically manufacturers 
will discontinue support completely after equipment has been MD’d for 10 years.  The 
graph shown in Appendix A.8 indicates the failure statistics for the period 1999 to 
February 2003 and clearly demonstrates the increasing failure rate. 

 
 When the original budget for this project was prepared in early 1997 the scope of the 

project was to replace only the central switch in 2000.  The estimate at that time was 
approximately $1.2 million.  The scope of this project was revisited in 1998, after the 
Corporation became aware of the manufacturer’s intent to MD the repeater equipment, 
and a decision was made at that time that the most viable alternative was to replace the 
system completely, as much of the equipment was reaching the end of its useful life and 
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would have to be replaced in the near future in any case.  At that time a capital estimate 
of approximately $8.2 million was submitted. Further refinement of the estimate for 
resubmission caused the estimate to change to its current value of $8.85 million. 

 
 In late 1999, a consultant was tasked with analysis of the Corporation’s mobile 

communications requirements and determination of the most cost effective solution.  The 
consultant that was hired has extensive experience in the design and analysis of MRS.   

 
 The consultant’s report is contained in Appendix C attached.  In summary, it 

demonstrates that a standards-based trunked radio system is the most cost effective 
solution to the mobile communication needs of the Corporation.  It also contains cost 
estimates that were used in the preparation of the capital job cost, as well as the cost-
benefit analysis contained in Section 6 of this document. 

 
2.3 Objectives  

 
The objectives of this project are as follows: 
• To provide the most cost-effective, reliable mobile communications system for 

the Corporation’s workforce and customer; 
• To maximize the life and minimize installation and operating costs by using 

standards-based technology wherever possible; 
• To maintain and where feasible increase coverage of the system; 
• To utilize Hydro-owned facilities wherever possible to minimize installation and 

operating costs. 
 

2.4 Scope/Major Deliverables 
 
 This is a one-phase project to be implemented over two years.  The major deliverables 

include the following: 
 

• Trunked MRS infrastructure, including but not limited to standards-based 
switching equipment, site controller equipment, and system management 
hardware/software; 

• Mobile repeater equipment, including transceivers, antennas, filtering equipment, 
and all associated hardware; 

• Approximately 350 mobile and portable radios are apportioned in the approximate 
ratio of 70% mobile and 30% portable; 

• Increased coverage where required, as long as it is demonstrated to be 
economically and technically feasible; 

• User and maintenance training; 
• Spare parts. 
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2.5 Assumptions 
 
Assumptions used in the development of this business case, the project capital job cost, 
and related documentation include the following: 
 
• Repeaters will be installed at microwave radio sites owned by the Corporation 

whenever it is technically sound; 
• The system will be designed to maximize the use of interconnect facilities owned 

by the Corporation, as opposed to leasing these facilities; 
• Ongoing maintenance of the system will be performed by a third party at sites not 

owned by the Corporation, and by internal personnel at sites owned by the 
Corporation. 

 
2.6 Constraints and Prerequisites 

 
 Constraints on this project include the following: 
 

• Service must be maintained on the existing system during the installation and 
commissioning of the new system, in order to minimize outage time for users; 

• The East-West Microwave Interconnect project must be completed in advance of 
installing facilities in the Central, Western, and Northern Newfoundland areas in 
order to provide the required facilities; 

• Available VHF channels may be restricted in certain areas by Industry Canada 
licensing restrictions. 

 
3.0 STRATEGIC ALIGNMENT 
 

3.1 Specific Strategic Initiatives 
 

The corporation’s Mission Statement is as follows: 
 
Newfoundland & Labrador Hydro is a Crown Corporation committed to providing cost-
effective and reliable energy services to our customers for the benefit of all people of the 
province. 
 
Our skilled and committed employees will use innovative methods and technologies, and 
will maintain high standards of safety and health, and environmental responsibility. 
 
The project maintains this mission by allowing employees to perform their work more 
efficiently, while helping maintain a safe working environment when operating remotely.   

 
 3.2 Project Stakeholders 
 

The project stakeholders include all IS&T sections from a management, installation, and 
maintenance standpoint, and all divisions of the Corporation, as well as WS&T. 
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Within IS&T, Infrastructure & Software Support is responsible for the maintenance and 
ongoing support for the system.  Technology Planning is responsible for standards 
compliance and integration into the overall IS&T Strategic Plan.  Project Delivery is 
responsible for project management of the installation.  
 

4.0 APPROACHES 
 
 4.1 Identification of Alternatives 
 
 In a preliminary analysis of this project, the following alternatives were identified: 
 

• Cellular telephone; 
• Satellite telephone; 
• Replace of existing switch and maintain radio equipment; 
• Install new radio system. 

 
 4.2 Comparison of Alternatives 
 
 Cellular Telephone 
 

The possibility of using cellular telephones was explored to see if it could meet the 
corporation’s requirements.  Cellular telephone could provide some of the capability of a 
mobile radio system, but not all.  The major problems with cellular are: 
 
Poor Coverage 
 
Cellular coverage does not extend to many of the more remote areas where the 
Corporation requires mobile communications, including central Newfoundland and large 
portions of the West Coast and Northern Peninsula, as well as southern Labrador. 
 
Insufficient Facilities 
 
As a shared communications system, cellular telephone, like traditional telephone 
networks, does not have sufficient resources to permit all its users to communicate 
simultaneously.  Instead, channels are allocated based on an acceptable level of service 
and statistical analysis of usage patterns.  In practical terms, in a major emergency, or any 
time when a large number of users try to access the system simultaneously, many users 
will not receive service. This unavailability of service is totally unacceptable from a 
service restoration and safety perspective and is sufficient to eliminate cellular as a 
meaningful alternative.  Emergency situations like major storms are the times when the 
Corporation’s personnel, as well as WS&T, need guaranteed communications. 
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Lack of Functionality 
 
Some features of mobile radio systems greatly assist operations such as line maintenance, 
where several personnel at different locations have a need to communicate 
simultaneously.  These are functions which cellular telephone does poorly, if at all.   
 
Industry Practices 
 
In the utility industry, mobile radio systems are recognized as the standard 
communications medium to support operations.  Cellular telephone has been used in 
some instances but only to enhance the coverage of the mobile radio system in a 
particular area or for routine business communications. 
 
Conclusion 
 
For the reasons given above, it was determined that the cellular telephone was not a 
viable replacement for a corporate mobile radio system. 
 
Satellite Telephone 
 
Satellite telephone systems address the issue of coverage that limits the usefulness of 
cellular telephony, but the other disadvantages, namely insufficient facilities and lack of 
functionality, remain.   
 
When discussing satellite telephony it is important to distinguish between two types of 
service. Geostationary (GEO) satellite service requires a directional antenna with a clear 
view to the southwest and is unsuitable for backcountry mobile service and therefore not 
a viable alternative.  Low Earth Orbit (LEO) services are second generation and are not 
directional.  LEO services are discussed herein. 
 
Stability of Service Providers 
 
Most LEO satellite service providers are operating on the edge of insolvency.  The 
customer numbers that were envisioned when the original business plans for these 
systems never materialized, as cellular telephony coverage increased.  As well, the high 
cost of satellite service has deterred many potential customers.  Iridium, the original low 
earth orbit satellite telephony service, declared bankruptcy shortly after providing its 
original service and only continues to provide service through a last minute contract from 
the United States government.  Globalstar, the second satellite service to be placed in 
service, sought bankruptcy protection in February of 2002.  To attempt to use either of 
these services as a mobile communications system would be an extremely high-risk 
proposition.  If the service is abandoned the time to install an alternate would expose the 
customer to unacceptable business and safety risk. 
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Availability of Advanced Services 
 
LEO satellite telephones are acceptable for point-to-point communications; however, a 
large proportion of the calls made on a typical MRS are multipoint calls, involving 
several users.  Also, network management requires visibility of the service to determine if 
the service is working or not.  These are a few examples of services that are required for a 
critical communications system that are not available using satellite telephony. 
 
Utility Practices 
 
In the utility industry, mobile radio systems are recognized as the standard 
communications medium.  Similar to cellular telephones, satellite telephones are used in 
some instances but only to enhance the coverage of the mobile radio system in a 
particular remote area.  Because of the per unit cost of a satellite phone and the airtime 
cost, the satellite phone is typically the last option to be pursued. 
 
Conclusion 
 
Because of the reasons given above, it was determined that the satellite telephone was not 
a viable replacement for a corporate mobile radio system. 
 
Replacement of Switch in 2004 Alternative 
 
One possible solution to the problem of switch obsolescence would be to replace the 
switch and site controllers only, and leave the rest of the system intact.  This scenario was 
originally proposed in the Corporation’s Telecommunications Plan of 1997. This could 
be achieved without significantly changing the functionality of the system.  Under this 
scenario, mobile and repeater radios would not change until they were replaced as they 
began to fail.  When the switch replacement option was proposed, the corporation was 
unaware that the repeaters had been manufacturer discontinued (MD’d) in 1996. 
 
This scenario has several significant disadvantages. 
 
Age of Equipment 
 
The remaining mobile and portable radios as well as the repeater equipment are at the end 
of their useful lives, and as a result, maintenance costs and failures are increasing.  The 
equipment was MD’d in 1996 and typically manufacturers will provide best effort 
support for 10 years and after that no support is provided.  Based on this, in 2006 support 
for the repeater equipment will no longer be available.  To delay the replacement of the 
repeaters for a few years will only result in increased maintenance costs and delay the 
inevitable replacement of the system.  
 
 
 

   
Newfoundland & Labrador Hydro Page 7 3/31/2003 



BUSINESS CASE  VHF Mobile Radio System Replacement 

Lack of Functionality 
 
By replacing the switch now and leaving the rest of the system intact, the Corporation 
would be unable to take advantage of any of the modern features that a replacement 
system would have to offer.  Essentially, the corporation would be restricted to the same 
technology until the complete system is replaced.  Additional features of a new system 
would include privacy, individual calling, remote unit registration, ease of expansion, as 
well as the ability to provide data capability to mobile personnel and isolated sites 
accessible only by VHF radio. 
 
Additional repeaters are required to meet the corporation’s existing coverage 
requirements.  These new repeaters may not be able to be re-used when the MRS is 
ultimately replaced. 
 
Inability to Use Existing Corporate Infrastructure 
 
Because of the West Coast Microwave upgrade completed in 1999, the East Coast 
Microwave project completed in 2001, and the East-West Interconnect being completed 
in 2003, the Corporation is now in a position to use its infrastructure to support part of the 
VHF mobile radio system.  Doing this, however, will mean the removal of approximately 
ten repeaters from Newtel sites, and their installation in Hydro sites.   
 
Complete Radio System Replacement 
 
Over the past several years, the Corporation has worked with Newtel Mobility to solicit 
support from major provincial users of mobile radio systems for a province wide VHF 
mobile radio system.  This initiative has not been successful, and therefore the 
Corporation has little choice but to proceed with a replacement of the existing system. 
 
Replacing the existing system with a new solution allows the Corporation to provide its 
employees and customers an advanced, private system that meets both current and 
planned needs for mobile communications.   
 
Coverage  
 
Internal users have indicated a desire to see the coverage, i.e. the geographical area of 
service availability, of the existing system increased.  In particular, the South Coast of 
Labrador and Happy Valley-Goose Bay and the Granite Canal area have been identified 
as areas where additional coverage will be needed.  In order to achieve this, six additional 
repeaters have been included in the budget.  The actual number of sites will be 
determined upon performance of a detailed coverage analysis.  If WS&T requires any 
additional coverage outside of the Corporation’s requirements, it will be at the expense of 
WS&T and outside the scope of this project. 
 
In addition to extra repeaters, the second variable that determines the coverage for a 
given power level and tower height is the frequency of the transmitted signal.  Analysis 
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has demonstrated that the VHF (170 MHz) mobile band currently used by the 
Corporation’s mobile radio system will provide the best coverage using the minimum 
number of repeater sites. 

 
Trunked radio refers to a mobile radio technology whereby a single repeater location may 
have more than one radio channel for user traffic.  The channels are shared between users 
in a manner that permits more simultaneous conversations than the total number of 
channels, a feat that is achieved by reallocating a channel to a new conversation as soon 
as the user is finished, instead of having the traditional “hold time” of a conventional 
radio channel.   
 
Technology Alternatives 
 
Several types of trunked radio systems are available, each with its own unique properties.  
A consultant was hired in early 2001 to assist with the evaluation of the alternatives.  
Broadly speaking, the trunked radio systems can be classed as either proprietary or 
standards-based.  Standards based systems are, in general, less expensive owing to the 
availability of multiple vendors. 
  

5.0 COST/BENEFIT ANALYSIS 
 
 5.1 Switch Only Replacement 
 

The analysis for a switch only replacement was completed.  Attached in Appendix A are 
two switch replacement options.  Option 1 is a Switch Replacement in 2004 followed by 
a complete replacement of the MRS by 2008.  Option 2 is a Switch Replacement in 2004 
followed by a complete replacement of the MRS by 2011.  Both of these options are 
compared to a MRS replacement in 2005. 
 
Option 1 allows the repeater equipment to go 2 years beyond the end of any manufacturer 
support and option 2 allows the repeater equipment to go 5 years beyond the end of 
manufacturer support. 
 
The evaluation period was from 2004 to 2019 and is summarized in the following table: 

 
Option NPV 
Mobile Trunked Radio System (MRS) $10,827,896 
Switch Replacement in 2004 with MRS in 2008 $12,008,866 
Switch Replacement in 2004 with MRS in 2011 $12,229,819 

 
These results are indicated in tabular and graph form in Appendix A as A.1, A.2 and A.3. 
 
As is evident from the analysis, the most viable long-term alternative is to install a mobile 
trunked radio system in 2004/2005 rather than pursue a piece meal approach. 
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5.2 Conventional vs. Trunked Mobile Radio Systems 
 
The preliminary NPV analysis contained in Appendix A evaluates the cost over 15 years 
of a conventional radio system, such as the existing system, and a trunked radio system.  
Two alternatives are presented: one is a Hydro only system and the second with WS&T 
contributing 50% of the costs. As shown, over the assumed 15-year life, the trunked radio 
system cost is marginally higher than the conventional system, owing to higher leasing 
costs for the assumed configuration.  If however the required number of leased circuits 
were to increase, the increased cost for trunked radio is proportionally lower, meaning 
that this estimate is probably conservative. 
 
The following table summarizes the results for the scenario under which Hydro is the sole 
user: 

 
Option Capital Operating Total 
Trunked $5,700,000 $5,127,896 $10,827,896 
Conventional $6,625,000 $3,972,828 $10,597,828 
Difference $230,068 

 
The tabular and graphical representation are illustrated in Appendix A.4 and A.5 
respectively.  As shown, the difference in total cost is negligible (approximately 2%) 
compared to the total cost of ownership of the system over 15 years.   
 
If it is assumed that WS&T bears 50% of the total cost, the difference is halved:  

 
Option Capital Operating Total 
Trunked $2,850,000 $2,563,948 $5,413,948 
Conventional $3,312,500 $1,986,414 $5,298,914 
Difference $115,034 
 

The tabular and graphical representation are illustrated in Appendix A.6 and A.7 
respectively.  Again, the difference for trunked radio compared to conventional is on the 
order of 2% of the total cost of ownership. 
 
5.3 Proposed Technical Alternative 
 
It is recommended that a mobile trunked radio system be installed in 2004/2005.  While 
the NPV indicates a marginally preference for a conventional mobile radio system, the 
mobile trunked radio system allows for greater flexibility for the users and will provide a 
more economic alternative if additional users are added to the system. 
 
Benefits of the proposed solution have already been enumerated; however, in summary 
form, the major benefits are as follows: 
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• The system will provide the Corporation’s mobile communications needs for the 
foreseeable future; 

• The modular nature and standards-based design of the proposed solution ensures 
that future expansion needs will be met; 

• The same system can be used to provide communications for CF(L)Co in future, 
thereby ensuring that the most efficient solution for both organizations is 
maintained; 

• The trunked solution will be able to be expanded to include mobile data 
capability, thereby improving the efficiency of the mobile workforce. 

 
6.0 RESOURCE REQUIREMENTS 

 
 6.1 Human Resource Requirements 
 

The attached is an order of magnitude estimate of the effort involved in the design, 
installation, and commissioning of this project.   

 
1.1.1 Role Responsibility 1.1.1.1 Time 

Com
mitm
ent 

1.1.1.2 Duration Source 
(internal, 
external) 

Project 
Manager 

Overall coordination of 
project 

1 person year 2 years Internal 

Technical 
Lead 

Project engineering 1.5 person 
years 

2 years Internal 

Technologist Installation/commissioning 3 person years 2 years Internal 
Project 
Manager 

Coordination of supplier 
effort 

1 person year 2 years External 

Design 
Engineer 

Detailed design of 
proposed solution 

1 person year 2 years External 

Installer Installation/commissioning 3 person years 2 years External 
 

6.2 Material/Equipment Procurement 
 

The proposed solution will be obtained through a detailed 
design/supply/install/commission contract.  This is the approach normally taken by IS&T 
in a system of this magnitude.  This allows the Corporation to take advantage of the skills 
normally contained in-house by a reputable supplier, and at the same time focus its 
resources on the areas in which it has expertise.  
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7.0 BUSINESS IMPACT 
 
7.1 Changes to the Business Process 
 
Changes to business processes will be minimal.  Staff complements in St. John’s, 
Bishop’s Falls, and Deer Lake already possess the necessary skills to operate and 
maintain the system, needing only training on the specific equipment being provided.  
Engineering support and software/hardware support will be provided with existing 
complement, primarily from St. John’s. 
 
Because the replacement system is similar to the existing MRS in size and complexity, 
process changes will be minimal.  Preventive Maintenance, which is currently performed 
on the existing system, will be adapted to the new system, and Network Management will 
be performed using the resources of the Network Management Centre located in St. 
John’s.  
 
7.2 New Staff Training Needs 
 
As with any new installation, some training will be required.  All users will have to be 
trained on the use of the system.  Network Services personnel will be trained on the 
maintenance and service of the equipment.  The cost of this training is included in the 
capital cost estimate. 
 
7.3 Changes with Stakeholders 
 
In preliminary discussions, WS&T has indicated a desire to participate in the venture by 
contributing to the cost, to be prorated based on the number of radios each party uses.  In 
the current installation, the radios are divided roughly evenly between the Corporation 
and WS&T; it is therefore reasonable to assume that WS&T will contribute 
approximately half the capital and operating cost of the system. 
 
Discussions with Newfoundland Power personnel indicate that they are not interested in 
proceeding as a partner in the development of this system because they still have a viable 
system; however, they may wish to participate at some later date. 
 
Discussions with other parties, e.g. provincial government agencies, on the possibility of 
participation in this system are ongoing. 
 

8.0 CONCLUSION 
 

The analysis presented addressed the possibility of using cellular as well as satellite 
telephony and both were eliminated as viable alternative as they do not fulfill the 
demands of the utility environment. 
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Consideration was given to a switch replacement as was proposed in 1997; however, it is 
not economic in the long-term.  Two technologies of mobile radio were compared namely 
conventional and trunk.  The conventional mobile radio system is marginally less 
expensive than a trunked system, however, the benefits of the trunked radio make it the 
preferred option for our industry. 
 
These benefits include ease of use of additional users, data capability (with some 
additional capital) amongst others.  It will provide Hydro over the long-term a reliable 
and flexible system that serves the needs of the work force across the province for safety 
and efficiency reasons. 
 
It is concluded that Hydro should proceed with the installation of a mobile trunked radio 
system as soon as possible, as any further delay will likely result in the unavailability of 
any system due to the deteriorating performance of the current system.  
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APPENDEX A.1

VHF Mobile Radio Replacement
Switch Replacement in 2004 (Option 1)

Study Discount Rate: 9.60%

Switch Replacement

Capital
Costs

3,200,508
2,880,457

(103,322)

O&M
Costs

1,444,842 551,250
633,938
729,028
838,382
964,140
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250

Total

1,996,092
633,938
729,028

4,038,891
3,844,597

585,928
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250

CPWto
2004

1,996,092
2,574,502
3,181,410
6,249,234
8,913,690
9,284,193
9,681,855

10,044,684
10,375,733
10,677,785
10,953,380
11,204,836
11,434,266
11,643,599
11,834,598
12,008,866

Trunked Radio System

Capital
Costs

3,000,000
2,700,000

Q&M
Costs

689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250

Total

3,000,000
3,389,250

689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250

CPWto
2004

3,000,000
6,092,381
6,666,175
7,189,709
7,667,386
8,103,223
8,500,885
8,863,715
9,194,764
9,496,816
9,772,411

10,023,866
10,253,296
10,462,630
10,653,628
10,827,896

NPV Comparison
(Alt. 2 - Alt. 1)

CPWto
2004

$ 1,003,908
$ 3,517,880
$ 3,484,765
$ 940,475
$ (1,246,304)
$ (1,180,970)
$ (1,180,970)
$ (1,180,970)
$ (1,180,970)
$ (1,180,970)
$ (1,180,970)
$ (1,180,970)
$ (1,180,970)
$ (1,180,970)
$ (1,180,970)
$ (1,180,970)

Notes:
1. Summary of Capital Costs for Switch Replacement:

2004 The cost of switch replacement was calculated based on the 1997 estimate of $1,269,200. Using an average inflation rate of
2.16% per year, the cost of switch replacement was estimated at $1,444,842 in 2004.

2007-2008 The useful life of the existing system would be extended by 5 years with the replacement of the central switch. A new system
would still need to be installed and operational in 2008. The cost of completely replacing the existing system was estimated
using the Trunked Radio System estimate, assuming an average inflation rate of 2.18%.

2009 It is estimated that the central switch would have a salvageable value of $103,322 (using a declining balance depreciation
calculation at 30% per year).

2. Summary of O&M Costs for Switch Replacement
2004-2008 Due to the increasing age of the current system, the O&M costs were assumed to be the same as the Conventional Radio

System in the first year and then increasing 15% per year for each subsequent year that the system is in service.

Year

2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019

Mobile Radio Replacement - Switch Only Replacement (Option 1) 3/2112003
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VHF Mobile Radio Replacement
Swith Replacement in 2004 (Option 2)

Study Discount Rate: 9.60%

Switch Replacement
Capital O&M
Costs Costs Total

3,414,418
3,072,976

(35,439)

1,444,842 551,250
633,938
729,028
838,382
964,140

1,108,761
1,275,075
1,466,336

689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250

1,996,092
633,938
729,028
838,382
964,140

1,108,761
4,689,492
4,539,312

653,811
689,250
689,250
689,250
689,250
689,250
689,250
689,250

CPWto
2004

1,996,092
2,574,502
3,181,410
3,818,221
4,486,408
5,187,516
7,893,109

10,282,659
10,596,687
10,898,739
11,174,333
11,425,789
11,655,219
11,864,553
12,055,551
12,229,819

Trunked Rad~o System

Capital
Costs

3,000,000
2,700,000

O&M
Costs

689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250

Total

3,000,000
3,389,250

689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250

CPWto
2004

3,000,000
6,092,381
6,666,175
7,189,709
7,667,386
8,103,223
8,500,885
8,863,715
9,194,764
9,496,816
9,772,411

10,023,866
10,253,296
10,462,630
10,653,628
10,827,896

NPV Comparison
(Alt. 2 - Alt. 1)

CPWto
2004

$ 1,003,908
$ 3,517,880
$ 3,484,765
$ 3,371,488
$ 3,180,979
$ 2,915,708
$ 607,776
$ (1,418,945)
$ (1,401,923)
$ (1,401,923)
$ (1,401,923)
$ (1,401,923)
$ (1,401,923)
$ (1,401,923)
$ (1,401,923)
$ (1,401,923)

Notes:
1. Summary of Capital Costs for Switch Replacement:

2004 The cost of switch replacement was calculated based on the 1997 estimate of $1,269,200. Using an average inflation rate of
2.16% per year, the cost of switch replacement was estimated at $1,444,842 in 2004.

2010-2011 The useful life of the existing system would be extended by 8 years with the replacement of the central switch. A new system
would still need to be installed and operational in 2011. The cost of completely replacing the existing system was estimated
using the Trunked Radio System estimate, assuming an average inflation rate of 2.18%.

2012 It is estimated that the central switch would have a salvageable value of $35,439 (using a declining balance depreciation
calculation at 30% per year).

2. Summary of O&M Costs for Switch Replacement
2004-2011 Due to the increasing age of the current system, the O&M costs were assumed to be the same as the Conventional Radio

System in the first year and then increasing 15% per year for each subseouent year that the system is in service.

Year

2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019

Mobile Radio Replacement - Switch Only Replacement (Option 2) 3/21/2003



Comparison of VHF Mobile Radio Replacement Options APPENDIX A.3

$14,000,000

$12,000,000

$10,000,000

$8,000,000

$6,000,000

$4,000,000

$2,000,000

$0

—A— Switch
Replacement
(Option 1)

—--- Switch
Replacement
(Option 2)

—U— Trunked Radio
System

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Year

0
E
a-
(U

0
0



APPENDIXA.4

VHF Mobile Radio Replacement (Hydro Sole User)

Study Discount Rate: 9.60%

Trunked Radio System

O&M
Costs

689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250

Total

3,000,000
3,389,250

689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250
689,250

CPWto
2004

3,000,000
6,092,381
6,666,175
7,189,709
7,667,386
8,103,223
8,500,885
8,863,715
9,194,764
9,496,816
9,772,411

10,023,866
10,253,296
10,462,630
10,653,628
10,827,896

Conventional Radio System

Capital
Costs

3,000,000
3,625,000

O&M
Costs

551,250
551,250
551,250
551,250
551,250
551,250
551,250
551,250
551,250
551,250
551,250
551,250
551,250
551,250
551,250

Total

3,000,000
4,176,250

551,250
551,250
551,250
551,250
551,250
551,250
551,250
551,250
551,250
551,250
551,250
551,250
551,250
551,250

CPWto
2004

3,000,000
6,810,447
7,269,357
7,688,071
8,070,108
8,418,683
8,736,726
9,026,910
9,291,678
9,533,254
9,753,670
9,954,779

10,138,273
10,305,695
10,458,452
10,597,828

NPV Comparison

CPWto
2004

718,066
603,182
498,361
402,722
315,460
235,841
163,196
96,914
36,438

(18,741)
(69,087)

(115,023)
(156,935)
(195,176)
(230,068)

Notes:
1. Trunked Radio System estimate based on figures used in Capital Job cost. Conventional Radio System estimate based on typical costs for a
system of this nature.

2. Operations and Maintenance costs are assumed to be fixed for a 15 year contract with a third party supplier.
3. Maintenance costs for both systems are assumed to be identical.
4. 15 year life span of system assumed.
5. It is assumed that Hydro will be the sole user.

Capital
Costs

3,000000
2,700,000

Year

2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019

Mobile Radio Replacement 3/21/2003
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APPENDIX A.6

VHF Mobile Radio Replacement (With WST Involvement)

Study Discount Rate: 9.60%

Trunked Radio System

O&M
Costs Total

344,625
344,625
344,625
344,625
344,625
344,625
344,625
344,625
344,625
344,625
344,625
344,625
344,625
344,625
344,625

1,500,000
1,694,625

344,625
344,625
344,625
344,625
344,625
344,625
344,625
344,625
344,625
344,625
344,625
344,625
344,625
344,625

CPWto
2004

1,500,000
3,046,191
3,333,087
3,594,855
3,833,693
4,051,612
4,250,442
4,431,857
4,597,382
4,748,408
4,886,205
5,011,933
5,126,648
5,231,315
5,326,814
5,413,948

Conventional Radio System

Capital
Costs

1,500,000
1,812,500

O&M
Costs

275,625
275,625
275,625
275,625
275,625
275,625
275,625
275,625

275,625
275,625
275,625
275,625
275,625
275,625
275,625

Total

1,500,000
2,088,125

275,625
275,625
275,625
275,625
275,625
275,625
275,625
275,625
275,625
275,625
275,625
275,625
275,625
275,625

CPWto
2004

1,500,000
3,405,224
3,634,679
3,844,035
4,035,054
4,209,342
4,368,363
4,513,455
4,645,839
4,766,627
4,876,835
4,977,390
5,069,137
5,152,847
5,229,226
5,298,914

NPV Comparison
(Alt. 2 - Alt. 1)

CPW to
2004

359,033
301,591
249,181
201,361
157,730
117,920
81,598
48,457
18,219
(9,371)

(34,543)
(57,511)
(78,468)
(97,588)

(115,034)

Notes:
1. Trunked Radio System estimate based on figures used in Capital Job cost. Conventional Radio System estimate based on typical costs for a
system of this nature.
2. Operations and Maintenance costs are assumed to be fixed for a 15 year contract with a third party supplier.
3. Maintenance costs for both systems are assumed to be identical.
4. 15 year life span of system assumed.
5. It is assumed that the Provincial Department of Works, Services, and Transportation (WST) contributes 50% of the costs of the system.

Capital
Costs

1,500,000
1,350,000

Year

2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
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VHF Mobile Radio Replacemnt (With WST Involvement)
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APPENDIX A.8

* 2003 represents two months (January and February)
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MOBILE RADIO SURVEY - DECEMBER 2001

AREA
0

<LU
(I’
H

..-.-~

flOQL..

~0)

0 00) L..0)

zo a.

L..

zo a.

.0
-~

Private System 1 Yes Yes Yes Leased Yes Yes Yes Yes Yes Yes

Technology 2 Cony. LTR LTR TRK Cony. Cony. TRK/Con NR Cony. Cony.

Frequency 3 VHF/UHF VHF VHF 800 VHF VHF VHF/BOO VHF VHF VHF
Data 4 No No Yes No No No No No No No

Cellular/Satellite 5 No No No Yes (2) Yes (2) Yes (2) No Yes (2) Yes (2) Yes (2)
Consider Leased 6 Maybe Note 1 No Yes No Yes No Yes Yes No

Evaluation 7 Yes No No No Yes No No Inprogress Inprogress No

NR - No Response

Questions

:

1. Do you presently own and maintain a private mobile radio system?
2. Is the system best described as:

(a) Conventional (b) Trunked (c) LTR - Logical Trunked Radio (d) Other
3. Is the system:

(a) VHF (b) UHF (c) 800 MHz (d) Other
4. Is the system used to carry data? If yes, please describe the applications.
5. Does your utility use Cellular or Satellite phones for mission critical functions such a power switching, system restoral, etc?
6. Would your utility consider the use of a leased solution as the prime mobile radio system for mission critical functions?
7. Has your utility prepared an evaluation of the use of lease system versus a private system for mobile communications?

Notes

:

1. Only if we (ATCO) had priority (last off, first on) and the service could be shown as reliable and economic as our own, and the right penalty clauses
were in place.

2. All utilities using cellular or satellite phone do so to complement the coverage of the Mobile Radio System.
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INTRODUCTION

The mostimportantrequirementofamobile radiosystemis Access.Accessis
determinedby two factors:

1. Geographicalareacoverage.
2. Adequatechannelcapacityto handletraffic.

This Reportispreparedto summarizea studyoftheNewfoundland& LabradorHydro (
“NLH”) Radio System(the “System”), in accordancewith theTasksandResponsibilites
- Section2,below, andto recommendthebestmethod,basedon availabletechnology,to
meettheexisting,andfuture,operationalneedsofNLR

The Writer is awarethatdiscussionshavebeenheldwith NewTelMobility, to determine
if thereareanyplansto implementaProvince-widemobileradiosystem,asexistsin the
other3 Atlantic Provinces.With theNewfoundland& LabradorRCMP implementation
oftheirown hybridtrunkedmobile radiosystem,andwith theRNC asthe joint user,it
isunlikely thatNewTelwill haveenoughanchortenantsto justifY theinfrastructurecosts
ofaProvince-widetrunkedmobilesysteminfrastructure.In all otherAtlanticProvinces,
theRCMPcomprisesa significantportionof anchortenants.

Thefollowing Sections2 and3 discusstheTasks,Responsibilities,andMethodology
usedin theStudy. Section4,5, and 6, thepros,andcons,ofthevariousfrequency
bands,radiocoverage,andexistingpeaksitetraffic, Section7, thecurrentandfuture
operationalrequirementsoftheSystem,including supplementarycoveragerequirements,
andin Section8 thealternatives,andassociatedcostsofupgrades,meetingNLH
requirements,arereviewed.

With thealternativesidentified,estimatesfor thesealternativesareprepared,comparing
thesealternativesin Section9.Finally, Sections10,11,& 12, summarizetheresultsof
theStudy~andproviderecommendationsfor subsequentdecisions,andimplementation.

A List of References- Attachment3, is usedthroughoutthisReport,andreferredto as
a listed itemnumbershownin square“[1”’ bracketsfollowing therelatedtext.

Priorto thepreparationofthisReport,NLH hadmet with theWriter andidentifiedthe
following currentassessment:

Theexistingmobile switch,manufacturedby ATI, wasplacedin servicein 1989,
andwith only afew in operation,sparesareverydifficult, if not, impossible,to

P.O. Box 13610- St. John’s,NF - AlB 4G1 Fik:NLHSTUD.RPT ~@csel.nf~a
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obtain.

Of theexistingmobileandportableradiosin inventory,mostarein excessof
theiranticipatedservicelife of8-10years.

In additionto selectionofnewsitesin areasofcoverageshortfall,thefollowing
coverageareasrequireparticularattention:

The GreatNorthernPeninsulaincludingtheadjacentLabradorCoastline.

HappyValley - GooseBayarea,if feasibleto integratewith theIsland

portion.

Thecurrentjoint operationofNLH, andWST, workswell sinceseasonalpeaksof
eachAgencies’activity occurat differenttimeswhich, effectively,reduces
repeatertraffic conflicts- referto Traffic Data - Attachment 4. TheGreat
NorthernPeninsula,however,hasoccasionallybecomesomewhatcongested,
with NLH & WSTjoint usage.

Wherepossible,theneedsoftheexistingco-user,Works,Services,&
Transportation(WST),shallbe integratedwith replacement,if feasible;however,
thepriority is for NLH year2002implementation,with, orwithout,joint users.

Mobile radionetworkissuesto bereviewedareasfollows:

Reviewradiopagingrequirementsandrecommenda solution(s).

Review/identifymobile datarequirements,for issuingswitchingandfield
orders,direct to mobile dataterminal,MDT, operatorsvia thecurrent
NLH AS400Network (MDTs, which areruggedizednotebookcomputers,
with floor mountedpedestals).ThisReportidentifiesnetworkintegration
with theassistanceofNLH InformationSystemsandTelecommunications
(“IS&r’).

AutomaticVehicleLocation(AVL), whichusesGeostationaiyPositioning
Satellitesfor time/datestampingvehicularlocationdata,to beavailableto
theIS&T networkusers.

NLH indicatedthat amobilerepeater,to coverareaswhichmaybetoo

e
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remotefor normalmobile repeatersto service,wouldbeavaluableasset
for remoteconstruction,andrepair,operations.

2. TASKS & RESPONSIBILiTIES

2.1 General

The Scopeofthis Studyis containedin this Section,andsumxnanzed,in theform oftask

responsibilities,asfollows

2.2 NLH Responsibilities:

2.2.1 CompileMobile traffic datafrom existingsites.

2.2.2 Identify existingNLH & thirdpartysitesusedfor existingcoverage.

2.2.3 Identify existingsiteswhich maybe feasiblefor supplementarycoverage
to NLH ownedsites,replacementfor thirdpartysites,or for areaswhere
coveragedoesnot exist. Sitesshallbe identifiedfor access& hydro power
status.

2.2.4 NLH shallarrangeseparatemeetingswith Works,Services,and
transportation,andNewfoundlandPower,to determineif thereare
advantagesto sharethenewmobilenetwork,especiallywith co-useof
potentialNewfoundlandPowerradiosites.

2.3 Writer Responsibilities:

2.3.1 Reviewavailabilityofradiobandsfor a 10 yearstudy life replacement
NLH mobile radiosystem,includingbandwidthavailabilityin user
equipment.

2.3.2 Reviewpagingrequirementsandoptions,utilizing themobilenetworkif
feasible.

2.3.3 ReviewNLH mobile datarequirements,andGPSautomaticvehicle
locationoptionsfor theNLH system.

2.3.4 ReviewNLH mobileradiosystemalternativessuitablefor replacementof

P.O.Box 13610- St. John’s,NF - AIB 4G1 Filc.NLHSTUD.RPT csel@csel.nfoa
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existingsystem.

2.3.5 Preparecostestimatesofalternativesin 2.3.4,andincludesite costs,in
accordancewith coveragerequirementsidentifiedin 2.2,above.

2.3.6 Presentrecommendationsfor thereplacementmobilenetwork.

3 METHODOLOGY

3.0 General

3.0.1 A preliminaiymeetingwith theIS&T teamprovidedthetermsof

reference,asdescribedin Section2- Tasksand Responsibilities,above.

3.0.2 Thefirst taskis to defineNLH coveragerequirements,with theinitial
requirementsdeterminedfromNLH in-housecoveragemapsprepared
severalyearsago.Themapswerereviewedwithin NLH to obtaina
comfortlevel for thecomputergeneratedaccuracyofthemaps,basedon
thefield experienceofknowledgeableradiousers,therebyprovidingthe
Writerwith amoreaccurateassessmentof existingcoverage.Hence,with
a betterappreciationofactualcoverage,additionalsiteswerespecified,
andcostestimatesofalternativetechnologieswerecompletedto
determinethepreferredmobile replacementtechnology,andfor the
estimatednumberofexisting& supplementarysitesdetermined.

3.0.3 Thevariousradiobandswereassessed,within thetermsofreferenceof
mobilevoice,data,growth,coveragecapability,andfor new,andfuture,
equipmentavailability,andservicelife. Meetingswith IndustryCanada’s
SpectrumManagementSectionwereheldto assesswhichbandis
preferred,basedon year2000NLH traffic measurements,andprojected
requirements.

3.0.4 Traffic datawasreviewedto determinethenumberofrepeaterswhichare
neededat eachsiteto servethetraffic activity ofvariousmobilezonesof
operation.Thequantityofrepeatersaresignificantin theoverallcostsof
alternativemobiletechnologies,sincedifferenttechnologiesutilize
differentsite equipmentconfigurations.
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3.0.5 Mobile dataratewasdeterminedbasedon theidentifiedapplicationsto be
implementedoverthe10 yearstudylife. Datarateis an important
considerationsinceeachalternativemobile technologyoffersdifferent
dataratecapability.A reviewofexistingvoice/datamobilenetworkswas
completedto determineif datawastypically operatedasaseparateradio
system,orcould operate,in harmonywith mobilevoice.

3.0.6 An assessmentofavailable,andNLH preferredpagingtechnology,was

thencompletedto definethepreferredsolution.

4 INDUSTRY CANADA FREQUENCY BANDS & POLICY

4.1 General

Thereare3 frequencybandsallocatedby IndustryCanada,for mobile radiouse,
including trunicedradiosystems,asfollows:

1. VHF 150MHZ-ExistingSystem
2. UHF 450MHZ
3. UHF 850MHZ

TableA, below,lists asummaryofadvantages,anddisadvantages,ofthefrequency
bands’,150,450,& 850MHz parameters.

a
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Table A.

Freq.
Band

Coverage Radio
Cost

Dispatch Expansion Software Replacement

150
cony,

Bestarea&
rangefrom
repeater

Not
expensive

Not
expensive

Urban
channels
unavailable

Minimum
need,if
any

Multi supplier
availability

450
cony,

Less
area/range
thanVHF

Approx
VHF +10%

Sameas
VHF

Urban
channels
available

Sameas
VHF

Sameas
VHF. TETRA
radiosarein
this band.

LTR
150 or
450

Sameas
above

Not
expensive

Sameas
above,

Sameas
above,

Dispatch,
mobiles,
and
repeaters

Multi supplier
availability.

850 Samelineof
sitemobile
coverageas
450but
improved
portable
coveragein
malls,&
metalclad
buildings
with small
windows

Expensive Expensive Additional
channel
availability
virtually
unlimited

Regular
upgrades
required

Currentsole
source
supplier,
exceptfor
LTR which
hasmulti
sourceradio
availability

4,2 Industry CanadaPolicy

In aJanuary2001meetingwith IndustiyCanada,themobilereplacementplan
wasdiscussedto determineanylicensingpolicy issueswhichmightaffect
selectionofthepreferredband,radiobandwidth,or policiesrelatingto joint use
of notonly themobileradionetwork,but themicrowavebackbaulfacility, since
microwaveis an integralpartofmobile radioservices.IndustryCanadawas
requestedto respondadvisingofanyissuesto beconsidered,for NLH joint use
expansionplans.
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Motherimportantconsiderationfor continueduseofthe 150MHZ band,in the
Avalonarea,nearSt John’s,is that futuregrowthin VHF channelcapacitymay
notbe possible,dueto thesaturationofthisband’suse.Growthofchannelsin the
greaterSt. John’sareais critical to thedecisionto operatein VHF mode,even
thoughthebenefitofVHF bandProvince-wideoperationis significantdueto
provisioningof30 %moresitesin the450MHz & 850MHz bands(the450MH.z
and850MHz bandsexhibitessentiallythesamecoveragearea)- referto
AttachmentI - RadioCoveragecomparison.

Motherissue,discussedwith IndustryCanada,for retentionoftheVI{F bandis
theprogressofnarrowbandequipmentfrom 25 kHZ to 12.5 kHz,andfurther
reductionto 7.5 Khz; however,mobile dataratesfor thenarrowbandradios
would bereducedaswell, for agivenmodulationscheme.Selectionofminimum
mobiledataratewithin NLH for thenext 10 yearsis, therefore,critical.

5 RADIO COVERAGE

5.1 General

Discussion,in this Section,applieswhethertheradiois conventional,ortrunked,except
that,asaruleof thumb,trunkedradiosoperatingin thedigital mode,exhibits reduced
coveragefrom thatof trunkedsystemsoperatingin analoguemode.Initial discussions
indicatethatNLH doesnotrequirevoice privacy,which avoidsproblemsofvarying
coverage(from 0.5 to 5km range)whena radiois switchedfrom analogueto digital.

The existing150 MHZ bandis thebestfor radio coverageexhibitingabouta30%
increasein coverageareacomparedwith 450 MHz & 850 MHz, andrequiringlesssites
to coveraspecificarea- referto Attachment1 - RadioCoverageComparison.

The 850MHZ bandhasonly about1/3 thesimplexrangeofa 150 MHz, or450MHz
radiosin denseforestedareas,primarily die to clutter loss,andlicensedoutputpower,of
thisband.The 850MHZ bandexhibitssuperiorportablerepeaterreception(talkout)
performancebecauseofanempiricallyobservedlower bodyloss,andalsoexhibitsbetter
penetrationinto buildingswhichareofmetalconstructionhavingsmall windows,which
arecommoncharacteristicsofwarehouses,andplacessuchasmallswhichhaveseveral
embeddedcorridors,andstorageareas.Whicheverbandis chosenfor urbanuse,if
amplifiersaregenerallyusedto improvecoveragein urbanstructures,suchasmalls.

Theability ofatrunkedradioto switchsites(‘handoffautomatically’)to adjacent

e
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base/repeaterprovidesa‘virtual’ bettercoverageto an inexperienced,or infrequent,
radiouser,whois not familiarwith thegeographicalchannelswitchingpointsfor
adjacentsites.

It is importantfor thereaderto beawarethatno frequencybandprovides100%radio
coverage,rather,systemsaregenerallydesignedfor 90%areacoverage,for 90%ofthe
time,and90%oflocation(both time& locationbeingrandomlyselected)[21.The
objectivesfor public safetyare95%oftimeandlocation,howevertheseobjectivesare
seldommetin theAtlanticProvincesdueto availability of infrastructurefundingto
achieve95%areacoverage.

5.2 CoverageCriteria

5.2.1 Paging

5.2.1.1Digital (Alpha-numeric)Paging

Thetechnicalcriteriafor alpha-numericpagingcoverage,is therangeat
whichtheBit ErrorRate(BER) doesnot exceeda specifiedvalue.For
example,theMTh’ pager,MotorolaAdvisorGold requiresfield strength
of5uV/m (512bps)to lOuV/m (2400bps);thePerCommModelPA8002,
requiresan analoguefield strengthlevel of5 uV/m (512bps),to 7 nV/in
(1200bps).Hence,for maximumrange,thedatarateshouldbereduced.
Body lossis asignificantfactorfor 150 MHz & 450MHz bandpaging.

5.2.1.2 Analogue(Tone& Voice)Paging

Samecriteriaasanaloguemobile,see5.2.2,below.

5.2,2 AnalogueMobile Criteria

In publicsafetymobile radiosystems,theacceptablecoveragerange,or
boundary,is defined[2], wherevoice quality is subjectivelydescribedas
follows:

“Speechunderstandablewith repetitiononlyrarely required.Some
Noise/Distortion”This is technicallyreferredto asDeliveredAudio
Quality (DAQ) of3.4,which is afigure ofmerit usedin theindustry.

P.O.Box 13610- St.John’s,NF - AIB 4G1 FiJe:NLHSTUD.RPT csel@csel.nfca
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Inpractice,theaboveis toocostlyto achieve,andthefollowing subjective
descriptioncriteriaisacceptedassuitable:

“Speechisunderstandablewith slighteffort. Occasionalrepetition
requireddueto Noise/Distortion”This is technicallyreferredto asDAQ
of3.

5.2.3 Path Variations

Becauseofthe largermobile antenna,andgreatermobiletransmitpower;the
repeatertalk-outsignalexhibitsgreaterrangeoftransmissionthanthemobile
transmittertalk-backrangeto therepeater.The excessrepeatertalk-outpower
(125wERPmaxallowedfor 150 MHz) is requiredto activatereceptionofthe
belt mountedportablewhich experiencesan additional 17 dB of(body)
attenuationfor VHF radiofrequencies,andlessbodyattenuationasthefrequency
bandincreases;oncetheportableis raisedto headlevel for talk-backresponseto
therepeater,thebodylossattenuationreducesto alessorlevel (headattenuation)
henceincreasingthetalk-backrangeoftheportable.This demonstratesthe
elusiveuserconceptofcoverage.

5.3 Radio DesignCriteria

As in theIntroduction,Accessis thesinglemostimportantobjective,regardlessofwhich
featuresareadded.

Radiocoverageis usuallyreviewedby a well establishedcomputerpredictionmodel,
whichhasprovenindustryaccuracyin thetelecommunicationsindustryfor about20
years.The computerpredictionmodelprovidesfor radiocoveragechangesbasedon
seasonalweatheractivity, andfacilitatesplottingof coverageareason standard
topographic,orotherscaled,maps.Thepredictionmodelissuitablefor remotewidearea
predictions,unfortunatelythereisno modelavailablefor predictingcoverageinside
complexstructuresin an urbanarea,orareassuchasinside theHolyroodThermal
GeneratingPlant,sincesteelandconcretestructuresplayhavocwith computermodeling
variables.Urbancoveragemustbedealtwith ona caseby casebasis,andafterthebasic
systemis installed.

This Reportis permittedneitherthetime, nor thescope,to preparecoveragepredictions
ofexisting,oralternatesites.Datapreviouslycompletedwithin NLH is used,and
supplementedwith bestguesstimates,in orderto providethebasicsystemconfiguration,
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requiredto prepareestimatesfor thequantityofsitesestimated.

Thechannelcapacityofaradiosystemis critical whena local ‘incident specific’
situationwhich is servicedby a singlesite,becomesheavilyaccessedby radios,for
example,thesituationon theGreatNorthernPeninsula,wheretherearetimeswhenNLH
aswell asWST aretrying to accessthelimited repeaterresource,will be addressedin
thisReport’sconfiguration,andcostestimates.Thiscouldalsooccurif a large
constructionprojectis beingcompletedadjacentto asite usedfor daily operationalradio
traffic.

Theamountofvoice traffic anticipatedunderthespecificincidentwill determine
whethera singleradiovoice channel,or multiple channelsarerequiredat aremotesite.
The existingsystem,for themostp~,hasoperatedsuccessfully,in thepastwhilebeing
sharedwith theDept.OfWorks,Services,& Transportation.Any expansionto other
userswill inevitably, if not initially, requireadditionalrepeatersathightraffic sites,
thereforenecessitatingtheprovisioningofasuitablesizedswitchto handleadditional
repeaters.For purposesofthisDraft report,thenewmicrowavesystemis anticipated
adequateto handlethebackhaulcapacityoffuture growth.

Secondary,otheroperationallyimportantissuesarealsoaddressedaspartoftechnology
review,includethefollowing:

1. Easeofradiouse- physical,andtechnical.
2. Durability ofradiosfor work environment(i.e. US MIL Spec.Standards).
3. Initial, andongoingequipmentcosts.
4. Systemusertrainingneeds.
5. Systemmaintenanceserviceproviderminimumrequirements.
6. Plannedobsolescenceof selectedtechnologythroughsupport.

5.4 Simplex(talkaround)Operationin the850MHz Band

The latestMotorolaMobileTrunkingSystemis calledSmartZoneSM (SZ) in thisSystem
thetrunkingcontrolchannelcannotbe usedfor voice - initially, all remotesites,in SZ
will provideaminimum of1 control,and2 voice channels.If simplexchannelmodeis
providedfor to reducetraffic on a repeater,andkeepingin mind thatan 800MHZ
simplexradio,hasonly about1/3 thelineofsite rangeasVHF, making the 850MHz
equipmentundesirablefor local site communicationsbeyondan approximate
distanceof2 km (lessin highly treedareas).
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6 EXISTTh~G RADIO SYSTEM & ALTERNATiVES

6.1 Paging Sy8temDescription

6.1.1 NLH utilizesan analoguetone& voice systemhavingtransmitters

independentfrom themobile system.

6.1.2 Twotypesofpagingsystemsareavailable,asfollows:

6.1.2.1Tone& Voice analoguepaging(sameasNLH existing).

Tone& Voice pagersarebecomingobsolete;however,theyhavethe
advantageofencoderswhich usemobilerepeaters,aspagingtransmitters.
ManyT & V usersfind that theycanusethepagerasmonitorsfor the
repeaterstransmittedmobilevoice signalaswell. Someagenciesdo not
condonethisuseofpagersasa simpleform of ‘scanner’,i.e. asin the
volunteerorganizations.NLH’s existingpagingsystemis independentof
themobile system,therebyhavinga backupcommunicationssystem,
albeitone-way.

6.1.3.2Alpha-numericdigital paging.

Alpha-numericpagingrequires‘digital ready’ transmitters,or transmitters
whichhaveeitherFSKorhaveatrue FM modulator(responsedownto
DC), andwith minimumrisetimeof250us for reliablePOCSAGcode
operation.Thereareadapterkitswhich claimto adaptanalogue
transmittersfor digital paging,howeverthis is notreconunendedunless
moreinvestigationto assessknownoperatingsystemsusingthisapproach.

Digital (alpha-numeric)pagersareapproximately1/3thecostofT & V
pagers.

6.2 PagingSystemSelection

6.2.1 Selectionofa pagingtransmitterto carryalphanumericformat
pagingis morecritical thanfor analoguetone& voice dueto the
requirementfor fast transmitterrisetimes(i.e. widerbandwidth)
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for thedigital signals.

6.2.2 TheWriter is awareofonemanufacturer,Multitone,who
providesamulti- formatpagingsystemwhichcanbeconfigured
for mostpagingformatsrequired.
Outputsofthisparticularmodelcanbe zonedwith different
pagingformatsbasedon groupsoftransmitters,or coverageareas.

6.2.3 HighlightComparisonsofPagingSystems,aresummarizedin
TableB, following:

TableB

Feature Encoder Transmitter,Unit $ Pager,Qty $

PagerType T& V Alpha-

Numeric

T & V Alpha-N T & V Alpha-N

essage Tone
Sequence
Voice

Digital Standard Digital
Ready

Audio Display
1 -4 Lines

MessageStorage NA NA NA NA Some Many

Time/DateStamp NA NA NA NA No Yes

Cost Attach5 Attach5 $ 5,000 $ 40,000 $450 $ 150

PackageMedia Desktop,
ELA
Rack

Desktop,
ELA Rack

Stand
alone,
EIA

Stand
alone,
ELA

Audio Small
Characters

Size NA NA NA NA Med. Small

6.3 Mobile Radio

6.3.1 ReviewoftheexistingNLH Multi DepartmentMobile RadioSystem
Description[1], indicatesthat it is trunkingsystem,with theexception
thata singlerepeateris employedat eachsite.Althoughthisdefeatsthe
conceptoftrunking,thesystemhasthenecessaryfeaturesto operatewith
a centralswitch(theGanderAfl Switch),andto performthenecessary
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telephoneinterfacefunctionswhichareavailableon all thetrunked
systemsbeingconsideredasalternatives.

The alternativetrunkedradionetworksto be compared,andconsidered
for replacement,arebriefly, asfollows.

6.3.2 The TETRA digital trunkedradionetwork,anopenstandard,multi
mobilesupplierEuropeanDigital System.Beginningintroductionin
Canada,with thenearestsupplierin Halifax, NS.

6.3.3 The ComNetEricsson’sEDACSanalogue/digitaltrunkedradio
proprietarynetwork.Province-widesystemsexistin Canada,andhaving
locally supportedequipment.

6.3.4 TheMotorolaSmartZoneanalogue/digitaltrunkedradioproprietary
network.Province-widesystemsexistin Canada,andhavinglocally
supportedequipment.

6.3.5 TheE.F.JohnsonLTR radiosystemis alsoanopensystemfor which
severalvendorscansupplyradioequipment.Severalsystemsexistin
NorthAmerica,havinglocal servicesupportIn Newfoundland&
Labrador,asupplier,orNLH, would requiretechnicaltrainingon theLTR
Network.

6.4 Current UserEquipment Quantities

6.4.1 General

Existingradiosystemassessmentisprovided in Attachment 2- Radio
Equipment List, to completeuserequipment quantities in orderto select
thesuitablemodelradio/pager,andto assignappropriatecostestimates,
whicharemodel dependent.For example,anmodelequippedwith adata
port, andautomaticvehiclelocationfeatureswill bemorecostlythana
basicmodelwhichis bestfor manyusertasks.

6.4.2 Pagers

ExistingpagersareanalogueT&V type,with anindependent
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infrastructure,whichincludesdedicatedtransmitters.Quantitiesare
shownwith mobileequipmentquantitiesin Attachment 2-Radio
Distribution List.

6.4.3 Mobile

The Attachment4- RadioDistributionList, is suppliedfrom current
records,andis thestartingpointfor radioequipmentreplacement
estimates

The generallyacceptedmobiletelecommunicationsequipmentservice
lives areconsideredasfollows, andprovidedthat manufacturercontinues
productsupport:

FixedEquipment 12-15years

Mobile Radios 10 years

PortableRadios 8 years (batteries2-4yearsfor 8 hr.
shifts5-5-90dutycycle)

The aboveequipmentlives applyto conventionalradioequipment;in the
final economicanalysisit maybe necessaryto reducethelivesof
programmableequipment,suchastrunkedradios,becauseoftherapid
changestechnologyundergoes.Userequipmentservicelife is critical to
economicanalysissincereplacementcapitalinjectionmayberequired
sooner,ormorefrequent,in theeconomicmodel,comparedwith
conventionalequipmentreplacement.Caremustbetakenin planningfor
trunkedradioservicelives with therapidchangein technology.Trunked
systemsrequiremandatorysoftwareupgrades,in mostcases,arerequired
to keepmanufacturerwarrantieseffective.Thebestprotectionto avoid
obsolescenceduringour 10 yearservicelife is to define,andto specify,in
detail,themanufacturer/supplierconditionsup front, in the
Specifications/Contracts.
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7 EXISTING A1~D FUTURE OPERATIONAL REQUIREMENTS

ThisSectiondiscussesexisting,andfuture,operationalrequirementsofNLR

Sinceradioaccess,which includescoverageandvoice channelloading,is themost
important requirement of any radio system,theserequirements are discussed,in this
Section,beforethe other issues.

7.1 Existing Requirements

7.1.1 Radio coverage.

7.1.1.1Existingcoveragerequirementsdonotmeettheareaencompassedby
NLH [9J,andin mallswhereVHF coveragehasbeena problem.Since
pagingis the limiting factor in achievinggoodwirelesscoverage(dueto
thelackofgoodantennaandhip locationon thebody, resultingin
reducedeffectivereceiversensitivity);if pagingcoverageis met by
selectionofaspecificsite,thenportablecoverageshouldbeadequate.
ReviewofNLH pagingcoverageidentifiessitesadequatefor NLH’s
mobile/portableradiocoverage.

7.1.2 RadioAccess

7.1.2.1Existingtraffic data,andNLH feedbackindicatesthatpreviousrepeater
accessproblemswith W,S, & T havebeenresolved,with theexceptionof
theGreatNorthernPeninsula,GNP, wheresomeimprovementscouldbe
madeto augmenttheneedson the(iN?.

TheLabradorsouthshoreshallbeincludedasanareato augment
coverageon theGNP.

7.2 Future Requirements

7.2.0 Site Traffic Capacity

A reviewoftheexistingtraffic onpeakusagesitesis found in Attachment4-
Traffic Data.Resultsshowthecomplimentaryseasonalsiteactivity ofNLIH and
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W,S, & T radiousage.Unlessotheruser(s)areconsideredfor joint systemusage,
thereshouldnotbeaneedfor expansionofrepeatersotherthansite additions
requiredfor radiocoverage.A few sitescouldimprovecall queuetime for access
improvement,fortunately,KenmountHill traffic peaksatonly 50%ofthetraffic
ofsomeofthenetwork’sbusiersites;thisis critical sinceKenmountwouldbethe
mostdifficult site to obtainapprovalfor an additionalVHF frequencypair
license.

7.2.1 PhysicalSizeof UserEquipment

Recenttechnologyhasreducedphysicalsize,andweightofpagersandportable
radios;it will benecessary,prior to goingto Tender,for Departmentoperations
personnelto havea ‘handson’ exposureto variousmodelsto determineif the
smallerphysicalradiosizesdo not causea problemfor theradiouser,especially
whileusingheavygloves,orhavingotherapparel,requiredbytheradiouser
tasks.Somerecentfield trials havereporteddifficulty of somepagerusersto read
thesmall4 line text displays.

7.2.2 Mobile Data

Physically,anRS232port is foundon LTR, EDACS,andTETRA,mobile radio,
with TETRAhavinganequivalentporton its portableradios.Theportis
duplicatedat thedispatchend,or somesuitableterminatingPCon theMobile
datanetworks,requireaprocessorwhichoperatesindependentlyofthevoice
trunkedswitch,andsomewhatlike arouter(DataController) - referto
Attachment 12 DedicatedData SystemBlock Diagram. TheData Controller
is an option on TETRA, andEDACS,whichassignsanliP addressto eachmobile.
TheDataControllerwould providethenecessaryinterfacewith theNLH AS4O()
Network. EDACS currentlyoffersthedata‘router’ in only TCP/IPprotocol.

The futuremajorapplicationof mobile dataisanticipatedto beemailaccess,
with fieldordersbeingattachedasin normalemailapplications.It isanticipated
thatthis applicationwould find that themobileuserrequiringhigherspeeddata
ratesapproachingthoseavailableto homecomputers,thesedataratesareonly
becomingavailableonsuchEuropeanTrunkedRadioNetworkssuchasTETRA,
whichis beginningto appearin NorthAmericanow(dataratestypically28.8
kbps 19.2kbpsthroughput)approx30 %throughputreductionresultsfrom the
integrityofforwarderrorcorrectioncode- FEC,andprotocol bits). The Writer
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feelsthat2 kbpsthroughputissufficientfor brieftextbasedemailservices,asfor
filling ofform masksin MDTs (provided,ofcourse,thatthesystemisnot
misused,asexperiencedinitially for voice communications,whenoperatorswere
notmadeawareofthelimited tuneresourceavailablefor unnecessarywireless
voice communication!).Mobiledataconnection,limitedto theNLH AS400
Server,would limit useto workrelatedtext activity. NLH maywantto limit
mobile datato Corporateuseonly, andnot extenduseto W,S,& T, unlessthe
featurewasprovento reduceaccesstimeresources.

Foroperationalrequirements,suchas issuanceoffield orders,thedatatransfer
canbegreatlyreducedby havinganycommonform residenton theMDT, and
justtransmittingthedatarequiredto ‘fill in theblanks’,requiringmobile
softwaredatadevelopment.

If transmissionofgraphicsis required,it will benecessaryto selectthehigher
speedmobiledatasystemsinitially, to avoidfuture ‘growingpains’ and
associatedexpenses.

Somepublic safetyfirst responderagenciesusea redundantmobile dataon the
CellularDigital PacketData(CDPD)networkfor redundancy.CDPDoperatesat
a 19.2kbps(throughputapprox12 kbps)andis currentlyfoundto bean
expensiveservice.

7.2.3 GPSAutomaticVehicleLocation (AVL)

GeostationaryPositioningSatellitedataisan applicationoflow speedmobile
data,requiringa GPSreceiveraddedto theradiodataport. Thisoptionis
availablefrom radiosuppliers,ormaybe thirdpartyunits. Onesupplieraddsthe
optionfor about$1000for eachmobile.GPSdatais usuallysuperimposedon
applicationssoftware,suchastopographic,andmunicipalmaps,onadesktopPC,
for ComputerAidedDispatchoperations.

7.2.4 Portable Repeater

TheEDACSalternativesuppliersa mobilerepeateroption.In addition,third
partymobilerepeatersarecurrentlybeingdevelopedfor trunkingsystems
requiringtrunikedsystemaccessto conventionalsystems.RFrepeatersarealso

usedto improvecoveragein urbanareassuchasmalls.

e
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8 RADIO SYSTEM ALTERNATiVES

8.1 Paging

TheolderToneandVoice (T&V) Pageris becomingreplacedwith Alpha-
numericdigital pagers.An advantageofT&V pagersis thattheycanuseany
existingmobile transmitterandcanbeusedto monitorvoice on therepeater
talkoutchannel,howevertheT&Y pagerisexpensive( $450.OO/ea.In large
quantitiescomparedwith $150/ea.for alpha-numericpagers).

A disadvantageusersfind with Alpha-numericpagersis thesizeofthedisplay,
somepagersoffer a zoomfeatureto overcomethis problem.

ThisReportfocuseson theapplicationofthealphanumericpagersincetheyhave
featuresthatincludethefollowing:

8.1.1 Avoidstheproblemofmissedvoice syllables,orneedto repeatvoice
messages.

8.1.2 Informationremainsin thepageruntil clearedby theuser,avoiding
missedmessages,or enablingrecallofmessages.

8.1.3 Pennitsuseofvibratingalert,avoidingtheneedfor userto turn it off
undercertainprivatemeetings,or appointments,for etiquettereasons.

8.1.4 FeaturesTime/datestampingofincominginformation,

8.1.5 Memoiybackuppreventslossofmessagesif batteryfails.

8.1.6 Backlitdisplaysfor readingrecalledmessagesatnight.

8.1.7 Messagescancontainmoreinstructionsdueto memorycapacityofpager;
messagescanalsobe stackeduntil clearedby user.

Pagingallowsmaximumuseraccessfor thedollarspent.A disadvantagewith one-way
pagingis thatthedispatcherdoesnothaveconfirmationthat thepagehadbeenreceived.
Pagingcoverageis lessthanportablecoveragedueto thebody lossobservedwith the
pager’sreducedreceivesignal, andtypicalbeltmountlocationon thebody.
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8.2 Mobile Radio

This Sectionbriefly describestheconfigurationofthefollowing4 alternatives:

.1 TETRA - EuropeanDigital TrunkedOpenStandardRadioSystem.

.2 MotorolaSmartZoneSMTrunkedRadioSystem.

.2 ComNetEricssonEDACSSMTrunkedRadioSystem.

.3 LT.R~1~~TrunkedRadioSystem.

Estimatesareprepared,andeconomicallycomparedin thenextSection9- Cost

EstimatesofAlternatives & Assumptions.

LTRSM is anopensystemirunking standard,originally introducedby Transcrypt

(formerlyE.F.Johnson).Manyradiosuppliersmakecompatibleuserequipment.

The remainderofthisReportwill analyzethelatterfactorstowardsrecommendingthe.

diligent choiceoftechnologyfor NLII

The abovealternativeradiosystemconfigurations,availableto meettheradio

requirementsofNLH, arenowdiscussedin moredetail.

8.3 GenericTrunkedMobile Radio System

8.3.1 General

DuringReportpreparationoftheAttachments6 through 10, whichareBlock
DiagramsoftheExisting,andTrunkedMobileRadioSystem(TMRS)
Alternativesbeingconsideredasreplacementscanberepresentedby a generic
trunkedradionetworksincetheyfunction similarly.

TheexistingNLJ-I mobile radiosystemis aTMRS, exceptthat thereisonly one
repeaterat eachsite, therebynotmeetingthebasicrequirementfor aTMRS.All
TMRSshavethecapabilityto interfacewith eithera PrivateBranchExchange
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(PBX), or theexistingPublic SwitchedTelephoneNetwork(I’STN). TheATI
switch, is simplythe ‘RedundantSwitch,orController” shownin all the
alternativeTrunkedMobile Radio(TMR)Networks.Featurescontainedin the
existingTMIRS allowinterconnectionwith aPBX, orthePSTN.

Its interestingto notethattheexistingTMRS is alsodatacapable,exceptthatthe
MDMRS ConsoleWorkstationOperator(CWS)mustsetup themodemanually,
unlike thenewreplacementalternativesdiscussedin thisReport.

All tnxnkedradiosystemscanbe hybridizedwith conventionalradiosystems.A
proprietarysystem,suchasMotorolaSmartNet5M,SmartZone5M,or ComNet
EricssonEDACS,andTETRAinterfaceswith conventionalthrougha console
patch;theconventionalchannelis representedby an iconon theconsolePC
display,andis simply ‘affiliated’, by dispatchoperatorsoftware,with thetrunked
systemtalkgroupwhichis alsoa displayicon. A moresophisticated,and
expensive,infrastructure,is requiredfor proprietarytrunkedsystems.

TheHybrid Conventional/TrunkedMobileRadioSystemprovidesfor aneasy
transitionto Logic TrunkedRadio(LTR), which is aneconomicaltrunkedradio
system.LTR hasthenecessaryfeatures,andmulti suppliersources,to enable
competitivetenderingof equipmentthroughouttheservicelife (Section6,
above).TheLTR alsohaslow speeddataportwith selectedmobileradiomodels.
LTR & EDACStrunkedsystemsutilizesacontrolchannelwhichcanalsobeused
for voice communications.

Configuringthe conventionalsystemto anLTR radiosystemrequiressimply the
additionofacontrollerat therepeatersite,acquisitionofthenecessarynumberof
repeatersfor voice/datatraffic expansionneeds,acquisitionofLTR compatible
mobilesandportables,acquisitionofacompatibleLTR dispatchcomputer
software,andprogrammingofthesystemto functionasatrunkedradiosystem,
completewith talkgroups.

Thereare2 majortrunkedradiosystemscurrentlyoperatingin Canada,andthe
United States,asfollows:

1 MotorolaSmartNetSN/SmartZoneSMSystem
— usedin Nova ScotiaProvince-wideby NLH & theProvince,NLH,

respectively;alsoManitoba.

.2 ComNetEricssonEDACSSystem
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- usedin British Columbia,Saskatchewan,Ottawa-Carlton,

NewfoundlandProvince-wideby ROMP& RNC

Both systemsaboveareproprietary,theComNetEricssonutilizestheir radios
only. MotorolaSmartZoneSMRadioscanbe secondsourced,butusercapability
maybe limited unlessnegotiatedpriorto final contractsigning,andmaybenon-
negotiableif theuserwantto addspecificfeatures,includingsoftwareupgrades,
laterin theradioserviceContract.

The decisionfor selectionofthedesiredconfigurationis basedon therelative
operationalfeatures,andcostofacquisitionandmaintenance.BothMotorola
SmartZone8M,andComNetEricssonEDACSSMutilize expensivecentraltrunking
switches,bothsystemshavefeaturesgenericto trunkedradiosystems.Both
systemsutilize a controlchannelateachsite.TheMotorolacontrolchannelis
dedicatedfor site control,a minimumof2 additional voice channelsareusually
providedat eachsite; EDACSSM canutilize thecontrolchannelasavoice
channel.TheEDACSSMdual useofthecontrolchannelpermitsremote,low
usagesites,to be trunkingconfigured,with featuressuchasroaming,while only
requiringa singlechannel.

Becauseofthehigh costofacentralswitchfor eachproprietarytrunkedradio
system,applicationofthesesystemsis usuallyconfinedto province,orcity, -wide
usagewith morethanoneusergroupsharingthecostoftheinfrastructure.

Thereare2 majorEuropeantrunkedradiosystemsbeginningto makeinroadsto
theNorthAmericanmarket,but introductionis slow,andsupportissparsely
locatedacrossNorthAmerica.ThesesystemsareknownasMPT 1327(amature
analoguesystemofabout12 years),andTETRA ( amajordigital trunking
system,plansfor penetrationin Canada/USend2001);bothoftheseEuropean
systemsareopenarchitectureconfiguredwith closelymonitoredevolutionby an
independentagency,resultingin multi suppliers,hence,morecompetition,and
lesscostofuserequipment.

The MPT 1327hasnotbeenconsideredin thisReport,primarily duetothelack
ofsupportservicesin AtlanticCanada.
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9 Cost Estimatesof Alternatives & Assumptions

9.1 Radio Paging

This Sectionliststheconfiguration,andassociatedcosts- refer to Attachment S

- CostEstimates,showing thepagingalternativesconsidered,asfollows:

9.1.1 Tone& VoicePaging- refer to Attachment 11.

9.1.2 AlphaNumeric(POOSAG)Paging- referto Attachment11.

Duringthewritingofthis Reporta dual function pagingsystem,developedin the
UK andcurrentlyusedin Canada,wasreviewed.The advantageofthis Multitone
Access3000systemis that it offersT & V, aswell asalphanumericpaging
utilizing standardtransmittersin aproprietaryformat.The encodercanalso
providestandardT & V paging,aswell asthestandardPOCSAGalphanumeric
paging.This dualfunctionpagingsystemis included for thepaging costestimates
in Attachment 5.

9.2 Mobile Radio

This Sectionliststheconfiguration,andassociatedcosts- refer to Attachment S

showing trunkedmobile radioalternativesconsidered,asfollows:

9.2.1 TETRASM Digital TrunkedSystem- referto Attachment7.

9.2.2 Logic TrunkedRadioLTRSM - referto Attachment8.

9.2.3 MotorolaSmartZonesMTrunkedRadioSystem- referto Attachment9.

9.2.1 ComNetEricssonEDACSSM - referto Attachment 10.

e
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9.3 Assumptions

9.3.1 The following assumptionsareusedin thecompletionofcostestimates
for theabovealternatives:

9.3.1.1Terrestriallinks (backhaul)shallbe consideredashavingadequate
capacityatNLH ownedsites.WhereNLH mustusethirdparty
sites,eitherrentedlines,or radiolinks shallbeprovidedbyNLH
to thenearestinterfacepointto NLH’s microwavenetwork,
includingthenewEasternportion.Costsfor all backhaulfacilities
arenotincludedin thisReport.

9.3.1.2Thesystemdesignshallprovidefor alarmcircuitsto eachradio
siteto reportanymajor,andminoralarmsto a 7/24 monitored
alarmcenter.The existingNLH 7/24 centerwouldbethelogical
locationfor havingall mobile radionetworkalarmsto appear.In
general,trunking systemshaveportsavailablefor networkalarms,
whichmaybein standardSNMPprotocolformat,oroperatingon
standardMicroSoftWindowsNT; alternatelythelocal microwave
alarmsystemcanbe utilized for availablemobile equipmentmajor
& minoralarms.Centralalarmequipmentis consideredNLH
supplied.

9.3.1.3 Existing& newNLIH primaryradiosites,requiredfor necessary
mobilecoverage,andthirdpartysupplementarycoveragesites,can
facilitatethe following mobileradioinfrastructurerequirements:

— Adequatefloor spacefor mobile/pagingequipment,and
associatedequipment,suchasspacefor equipmentlinks to
thirdpartyadjacentsites.

- Adequatepowerfrom theprimarypowersource,and
necessarybackuptime in supplementarypowersources.

— Towerssufficientto meetGSA S37towerloading
requirements,andprovisioningto ensurethatthirdparty
towersarecapableof meetingthesamerequirements.

— Provisioningfor thenecessarysite accessofNLH, and
thirdpartysites,to meetthestandbypowerrequirements
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for extendedprimepoweroutages.

— Coverageareas,on which thenumberofrepeatersitesare
determinedfor costestimatesis basedonmapswhichare
not fully confirmedin thefield. Thesemapsareassumed
for estimatepreparationfor this Study.

— Themiddlecostradiomodel(tier) is usedin estimate
preparation.Featuresoftrunkingradiosareverydependent
uponthemodelused,with significantpricingvariations.

9.3.1.4It is unlikely thatthefuture additionofLabradorsiteswill require
an additionto thecentralmobileswitch,sinceLabradorrequires
specialmountaintoprepeaterconfigurationswhich are designto
work with thelow availabilityofpoweravailableat thesesites.

Labradormobile solutionsrequirea separatedesignphilosophy
thantheIslandportionfound in Attachment 5- CostEstimates.

10 Conclusions

Paging

10.1 General

This Sectiondiscussesthemostcosteffectivealternativefor paging,andwith

considerationto therelativemerits,anddemerits,ofthefeatures.

10.1.1 NLH mustdeterminetheuser/operationspreferredmethodofpaging;this
canbe achievedwith a local evaluationfield trial onanexistingdigital
pagingnetwork,andusinga 4 line digital pager,preferablywith adisplay
zoomfeature.Thezoomfeatureis requiredfor manyuserswhohave
difficulty readingsmallfont messages,on thetypical small pager
packagingsize.

10.1.2 The costsofalphanumericpagersare1/3 thatofT&V pagers,andmany
featuresaredesirableoperationally,suchastime/datemessagestamping
(POCSAGstandard).The downsideis thatdigital pagingtransmittersare
moreexpensive,includinga requirementfor moreantennafiltering at
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sitessharedwith otheranalogueradios(i.e. mobile).Attachment5, Sheet
2.Useofathird partyProvince-widepagingnetwork,anddigital pagersis
themostcosteffectivewayto proceed.

10.1.3 It is apparentthatthecostofexisting,ornew,infrastructurerequiredto
operatetherelatively smallnumberofpagingreceivers(Qty= 47),used
within NLH, is notjustified.It wouldbe morebeneficialto provisionan
additional mobileradiotransmitterfor eachsite,replacingthepaging
transmitter,andprovidingaportableradio in placeofpagersfor each
existingpagingsystemuser.Thelatterconfigurationprovidesthesite
equipmentredundancypresentlyachievedbytheexistingseparatepaging
transmitterexistingat eachsitenow.

Mobile

10.2 General

10.2.1 Detailed Cost Estimates- Attachment 5,wereprepared for eachofthe 4
availabletrunkedradiosystems.

10.2.1 Tenderinggenerallydropsthecostsusedfor preparingestimates;a
reductionof25 %canbeexpectedin thenormaltenderingprocess;
howeverthereareunknownfactors,arisingfrom assumptionswhich
dictateleavingtheestimatesastheyarefor alternativeselectionpurposes.

10.2.3 Forthcomingnegotiations,following aMemorandumofUnderstanding
thattheDept. Of Works,Services,& Transportation(W,S,&T) planto
continuewith amodifiedjoint usearrangementwith NLH, with some
coverageexpansion,meansthattheVHF bandispreferred,unless
significantfuture traffic increasesareidentified. W,S, & T hasindicated
thattheymayaddan approximately100,currentlysimplex,radios to the
NLH network.NLH mustreviewtheareasin whichtheseadditional
radiosarelocated,to assesstherepeatertraffic loadingimpact.

10.2.4 Furtherto 10.2.3 above,if futurejoin usersareconsideredby NLH.,
especiallyin core,orhighradiotraffic areas,anynewserviceequipment
maybeisolatedfrom NLH by placementon anyfrequencyband;while
this optiondoesnot growthecoreNLH/WSTNetworkin anoptimized
trunkingmanner,it doesprovidefor NLH revenue,utilizingthe
infrastructure,sincetheinfrastructureis frequencyindependent,with the
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exceptionofrequiringtherepeatersto bethebandoftheuserequipment
(i.e.mobiles,portables).

10.2.5 Implementationwith theLTR opensystemtrunkedradiosystem,will
permitreuseofexistingtransmitters,utilizing theZetronModel452/459
repeatercontroller.This will providefor themostcosteffectivesolution,
whilemaintaininga solutionwhichis supportedby amulti-supplieruser
equipmentsourceofradioswhichoperatein boththenarrowband12.5
kllz, andexistingband25 kHz VHF frequencies.Repeaterswhichmeet
thenewnarrowbandrequirementscanbe installed,andintegrated
operationally,with existingrepeatersusingtheZetronModels452/459
controllers.For thebusiersites,foundin ATTACHMENT 4- Traffic
Summary2000,a secondchannelLTR canbe added,enablingdual
channel& dualmodeconventionalradios,andLTR radiosto sharesite
repeaterfacilities.

11 Recommendations

11.1 General- Paging

This Sectionrecommendstherolloutofthepagingnetworkwith considerationto thefact

thatmobileupgrade/replacementwill be implementedsimultaneously.

The following recommendationsareofferedfor considerationbyINLH JS&T:

11,1.1 Theinfrastructurerequiredto supportthe47 existingpagersis not
justified. Third partyProvince-widePSTNdial-uppagingsystemsshould
be utilized wherecoveragepermits.Wherethirdpartycoveragedoesnot
meetNLH operations~thecurrentNLH pagerusershouldbegivena
portableradioon thenewNetwork.
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11.2 General - Mobile

11.3 MobileSystemRecommendations

11.3.1 A specificationbe preparedfor tenderingRequestfor Proposals.
Genericfunctiondefinitionsofradiomodels,andassociatedprice
breakdownrequestedbasedon quantityrange.While this Report
offers thebestestimatesatthis stage,theWriter is awareof
planning,andcorporateaffiliations whichcouldcausea
changein technology,andcosts,overnight,which is consistent
with therapid growth, and aggressivecompetition in the
trunkedradiomarket.

11.3.2 The Specificationshouldprovidefor mandatotyrequirements,but
alsoidentiI~optionswhich arenot coveredin immediate
implementation.This will facilitate thedecisionmakingprocess
for implementingthefinal networkwithin approvedbudgets,and
budgetingfor whatis necessary.Any options,not initially
approvedby IS&T, arethereforeidentifiedfor futureannual
budgeting,with vendorcostcommitments‘up front’.

11.3.3 Thepreferredfrequencybandfor the 10 yearstudylife isVHF.

11.3.4 ThepreferredmobileradiosystemisLTR.

11.3.5 Quantitiesofspecificmobileradiomodelsmustbe decidedfor
NLH users,with attentionpaidto future applications/needs(i.e.
data,AutomaticVehicleLocation-AVL, usingGPS),sincecosts
aremoresensitiveto variations,comparedwith existing
conventionalmobileradio,

11.3.6 Continuedsharedusewith W,S, & T, sincegrowthshouldnot
change,exceptfo theadditionofapproximately100radios
currentlyusedfor simplexoperationonly (asidentifiedby WS&T
in aMeetingwith NLH dated2001 02 15, andto beconfirmed
with afollow-up Letterto theMeeting).

11.3.7 IndustryCanadaPolicy for join usemustbeconsideredbothfor
mobile andmicrowavejoint use,since,dependingwhoisjointly

Box 13610- St.John’s,NP - AlB 4G1 File:NLHSTUD.RPT csel@csel.nf.ca
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usingthenetwork(s),mandatory,unlimited usemaybeenforced
by IndustiyCanada- referto IndustryCanada’sPolicy letter-

Attachment 14 - Industry Canada’sPolicyLetter.

Furtherdiscussionshallbe completedwith IndustryCanada,in the
eventNewfoundlandPowerwishesto becomeajoint ownerofthe
NUT mobileradiosystem.NewfoundlandPowerwouldbe
requiredto pool theirVHF frequenciesfor iniplemetationofa
sharedmobileradiosystemupgrade.Considerationto phasein
12.5kHzradiosis requiredfor futureexpansion,with
considerationto requireddatathroughput

11.3.8 Sincetheradiosaredatapipesonly, it will benecessaryto identify
NUT datarequirementsfrom adatainfrastructure(IT)
requirement.If acompletecurrentmobile data assessmentof
needs/applicationsis notfully identifiednow,particularlyfor
bandwidthrequirements,aseparateradiosystemmayberequired,
oraddedlater,sincedataratesarealternativedependent.

11.3.9 The requirementfor statusmessagingissignificantin thelong
termmobilesystem.Theserequirementsshouldbe obtainedfrom
radiousers,andincludedin theSpecification,andasadd-on
optionsin thelong temi implementation,ascostsaredependent
upontheuserequipmentmodelprovisioned,anddispatch
configuration.

11.3.10 Radiocoveragepredictionshouldbecompletedpriorto
preparationoftheSpecification,especiallyprior to preparationof
costing,to addNewfoundlandPower,sinceredundantsiteshave
beendeterminedin preliminarytechnicaldiscussionswith
NewfoundlandPower(i.e. Meeting2001,February23).

11.3.11 Radiocoveragemeasurementsshallbecompletedaspartoffinal
commissioning,andcomparedwith predictions,for future
referenceofcoveragevariations.

11.3.12 An ImplementationPlan,includingsupplementarycoveragesite
work, for radiopaging& mobile systembecompletedasthenext
stepfollowing adecisionofIS&T to proceed.Theschedulefor the
FinalImplementationPlanbecompletedfollowing acceptanceof

P.O. Box 13610- St.John’s,NP - AIB 4G1 Filc:NLHSTUD.RPT csel@csel.nf.ca
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thepreferredmobileradioproposal.

12 Implementation

12.1 General

12.1.1 Supplementcoverageareaswith portables,for existingpagerusers.

12.1.2 Identify all supplementarysitesrequiredto completetotal radiocoverageneeds.
andprovidefor infrastructurework to be completed.This workmustbe
scheduledto matchinstallationtimesfor adjacentbackbonetrunkedradio
installations.This is requiredto entertaintheadditionofNewfoundlandPoweras
ajoint owner,sincemanysiteshavebeenfoundredundantwith NLH. Further
discussionsarerequiredwith NewfoundlandPower.

12.1.3 Low bandwidthradio links to third partysupplementarysitesshallbe requiredto
fulfill coverageobjectives.Licensingapplicationsfor fixed links shallbe
completedandsubmittedto improveauthorizationleadtime.

12.1.4 Onceapprovalis obtainedfrom IS&T to proceed,anImplementationSchedule
shallbe completedfor thetenderingprocess,supplierdelivery,andshall include
prioritizationofsites(coverageareas)to be installed.NewfoundlandPower
traffic requirementsmustbe determinedfor theareaswithin theiroperational
areas.

12.1.5 Theprocessto preparemobile specifications,tender,reviewproposals,awardthe
tender,manufacturetheequipment,andbeginimplementationwill takean
estimated12- lB months.

12.1,6 Completionofsitework, includingthird party toweranalysisofthirdparty&
supplementarysites,andnecessaryreinforcement,shouldbecompletedfirst;
budgetsfor towerupgradecanbeallocatedandthis workcanbecompletedwhile
themobile radiosystemis beingmanufactured.Sitespace& powerupgradecan
be installedin supplementarycoveragesites,in readinessfor themobileradio
installationandcommissioning.

12.1.7 Microwavelinks shouldbe equippedwith thenecessarymux cards,and
associatedend-to-endpaging& mobilecircuitscommissioned.

12.1.8 A decisionfor thelocationofthetrunking switchshouldbemade,andbuilding

P.O. Box 13610- St. John’s,NP - AIB 4G1 FiIe:NLHSTUD.RPT osel@csel.nfca
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readinesscanbeplannedto mergewith theoverall schedule.

12.1.9 Theoverall Schedulecanbe finalized,with milestonesandcritical paths,when

firm deliver datesareprovidedin thetenderevaluationprocess.

P.O. Box 13610-St.John’s,NP -MB 40] FIJCNLHSTUDRPT esel@csel.nf ca
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Radio Distribution List

Area

Offices

Pagers Mobiles Portables BaseStations

StJohn’s-ECC 19 39 10 4

BayD’Espoir 12 25 21 2

Bishop’sFalls 2 90 15 5

ChurchillFalls

HappyValley 17 4 4

Holyrood 2 3 2

PortSaunder’s 5 21 8 3

St Anthony 3 20 13 1

~ Stephenville
Wabush

tbourne

2 16 6 4

6 2 2

2 15 3 6

Totals 47 249 85 33
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Listof References

1. NLH (MDMRS) SystemDescription,Issue3A, Aug. 7, 1990.

2. EIAf11A T5B88 -1, WirelessCommunicationsSystems- Performancein
NoiseandInterferenceLimited Situations- RecommendedMethodsfor
Technology-IndependentModeling,Simulation,andVerification
(includingAddendum1), December1998.

3. UserGroup(SiteTraffic) Comparisonfor NLH, Year2000.
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[ATFACHMENT#

I ~She.t1o~3.Newfoundland & Labrador Hydro Mobile Traffic Summary, Year 2000Usa Shown
Peak2000

ionth ~ &T
PEG Usage,min.

TOT
N&LH —

PEG Usage,rnin. PEG Usage,min.
‘an Bay D’Espoir Hill

Bonne Bay
568 727 959 847 1525 1574

2261 2271 114 105 2375 2376
Clarenville 2701 2836 48 36 2749 2672
Corner Bk. 2828 2309 30 29 2858 2338
Mt. Margaret 2886 3497 322 360 3208 3857
Red Cliff 2873 3744 524 506 3397 4250
All Sites Totals 28029 30793 4831 4.890 32860 35385

eb Bay DEspoir Hill 232 301 232 301
Bonne Bay 1813 1703 7 75 1890 1778
Clarenville 2198 1924 20 17 2218 1941
Corner Bk. 2370 2143 37 32 2407 2176
Mt. Margaret 3013 3929 338 391 3361 4320
Red Cliff 1366 1678 342 277 1708 1955
St.Anthony 1662 1753 325 282 1987 2035
All Sites Totals 20357 21842 4353 3983 24710 25825

4ar. Bay[YEspoirl-lill
& Bonne Bay

Clarenville
Corner Bk.

~lt. Margaret
Red Cliff

310 411 1055 950 1365 1361
1002 919 154 161 1156 1080
2356 2127 28 28 2382 2153
1330 1189 62 63 1392 1252
2192 2561 468 502 2660 3063
1719 2267 640 538 2359 2805

St. Anthony
All Sites Totals

1437 1264 1222 1327 2659 2591
17226 18081 6996 8681 24222 24782

~pril BayrYEspoirHill
Bonne Bay

140 181 1062 1003 1202 1184
385 374 393 416 778 790

Clarenville 1088 995 37 25 1125 1020
Corner Bk. 723 576 13 12 736 585
Kenmount Hill 1062 816 280 181 1322 997
Mt. Margaret 900 980 541 630 1441 1610
Red Cliff 484 519 509 493 993 1012
St. Anthony 400 327 356 374 756 701
All Sites Totals 7665 7372 5688 5497 13353 12868

~y Bay DEspoir HIll
Bonne Bay

74 89 836 641 910 730
406 360 371 465 777 825

Clarenville 887 735 51 28 938 763
Corner Bk. 842 663 39 37 881 700
Kenmount Hill 1084 873 122 65 1206 938
Mt. Margaret 705 842 402 460 1107 1302
Red Cliff 683 758 605 528 1288 1286
St. Anthony 301 253 289 270 590 523
All Sites Totals 7041 6536 5160 4736 12201 11272
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Sheet 2 of 3.
Month Site(s) N&LH

IIZI]Z~
TOTPEG

Usage,min. PEG Usage.min. PEG Usage,mln.
June Bay tYEspoir Hill 44 49 937 770 981 819

Bonne Bay 363 242 327 321 690 563
Clarenville 809 610 129 98 . 938 708
ComerBk. 832 729 132 123 964 652
Kenmount Hill 1333 1125 195 121 1528 1248
Mt. Margaret 448 433 595 616 1043 1049
Red Cliff 690 637 680 601 1370 1238
St. Anthony 136 108 395 410 531 518
All Sites Totals 6391 5453 6829 6224 13220 11677

Jyy BayD’EspoirHlll 88 102 1596 1377 1684 1479
Bonne Bay 237 171 229 227 486 398
Clarenville 851 672 38 27 889 699
Corner Bk. 605 451 73 78 678 529
Kenmount Hill 959 841 105 67 1064 908
Mt. Margaret 438 382 567 716 1003 1098
Red Cliff 457 419 573 557 . 1030 976
St. Anthony 216 180 377 . 373 593 553
All Sites Totals 5083 4230 6840 6948 11923 11178

~ Bay DEspoir Hill 88 102 1596 1377 1684 1479
Bonne Bay . 237 171 229 227 468 .395
Clarenville 85i 672 38 27 889 699
Corner Bk. 605 451 73 73 - 678 529
Kenmount Hill 959 841 105 67 1064 908
Mt. Margaret 438 382 567 . 718 1003 1100
Red Cliff 457 419 573 557 .1030 976
St. Anthony 218 180 377 373 593 553
All Sites Totals 5083 4230 6840 6948 11923 11178

Aua~ Bay DEspoirHlll 78 99 1038 811 .1116 910
Bonne Bay 201 129 144 149 345 278
Clarenville 937 766 30 22 967 788
Corner Bk. 551 508 231 306 782 814
Kenmount Hill 932 748 62 35 994 783
Mt. Margaret 211 212 447. . 569 658 781
RedCliff 686 663 566 551 1252 1214
$t.Anthony 82 60 545 607 627 667
All Sites Totals 5528 4894 6879 7035 12407 11720

I.
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Sheet 3 of 3.
2000

lonth Site(s) ~ IT
PEG Usagejriin.

N&LH TOTAL
PEG Usage,min. PEG Usage.min.

~ept. BayDEspoirHill 112 127 1151 991 1116 910
Bonne Bay 150 103 202 197 345 278
Clarenville 1143 950 61 44 967 788
Corner Bk. 633 508 115 111 782 814
Kenmount Hill 2978 2810 68 41 994 783
Mt. Margaret 241 235 369 394 658 781
Red Cliff 759 761 644 623 1252 1214
St. Anthony 123 86 525 502 627 667
All Sites Totals 7547 6609 7083 6682 12407 11729

)ct. Bay DEspoir Hill 96 139 1229 1219 1263 1118
Bonne Bay 264 174 281 280 352 300
Clarenville 784 668 70 42 1204 994
Corner Bk. 806 634 78 84 748 619
Kenmount Hill 902 759 52 34 3044 2651
Mt. Margaret 482 572 589 653 610 629
Red Cliff 822 819 485 452 1403 1384
St. Anthony 207 142 421 425 648 588
All Sites Totals 6245 5691 6823 6804 14630 13291

by. Bay D’Espolr Hill 175 206 1042 907 1325 1358
Bonne Bay 557 . 418 316 293 545 454& ClarenvilleCornerBk.Kenmount Hill 1368 1087 29 17 854 710

1449 1175 215 223 884 718
860 655 99 57 954 793

Mt. Margaret 321 288 521 564 - 1071 1225
Red Cliff 577 552 1307 127i
St. Anthony

9313 8236
398 376 628 567

All Sites Totals 6344 5951 13068 12495

?ec. Bay DEspoir Hill 166 214 264 242 1217 1113
Borine Bay 1025 905 24 25 873 711
Clarenville 1403 1352 19 20 1397 1104
Corner Bk. 1322 1257 21 15 1664 1398
Kenmount HIll 31 20 959 712
Mt. Margaret 1024 1328 196 205 842 852
Red Cliff 1150 1517 137 155 1473 1493
St. Anthony 108 105 658 600
AllSites Totals 11296 12264 1747 1688 15657 14181
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________________________

ELECTRONIrB LIMITED Sheet I of 2.

Transcrypt
ILTR

Motorola CNErlcsson
6 Mobile System: SmartZone EDACS Rev 010305 -00
7 General:
8 Architecture»»» Op~n

450
Open

15014501850
Proprieta~yj

15014501850
Proprietary

1501450/8509 Frequency Band, MHZ
—

10
11
12
13

Mode Digital Analogue Analogue Digital
Description:

Redundant Central Switch I j
j
j~7~ 000

~
~J~0
~Q

$IAOO,000
2:625,000
1,750,000

262,500

$3.6~O 000
3,150,000

,750~000
212,500

1 050~000

Site Equipment (Rptr/Contl,Ant 35 j~0g~ SIngle Ch Site.
LTR use Zetron 421459

V
Transcrypt User

J!L~ss Cost.

14 - add mobile data capacity I rptrlsite

Mobile Radios - avg. model

35
15 50 j4~~0

4~~016 -80% w.data,reference Attach # 200
17
18

add GPSAVL to data 200

—

j~0~
Portable Radios -avg. model 85 ~?~Q 340,000

19 -reference Attachment .2
—

20 Base Stations- mob w. PSupp. 33 ~JJ.QQ0 4
4,43~50

247.500 231.000
21 Sub Total —

Features - incremental $ shown:
~0~00 10,533,500

22
—

—

23 - Encryption (per mob/port/base) 600
24 - Data LIE incl~d UE incl’d 1200 incl’d UE incl’d UE= User Equipment_—

Data Infrastructure25 Nominal Rate 28.8kbps 1.2/2.4kbps 1.2kbps
26 ~~ghput Rate

- Mobile Network CPU/Router
19kbps

—

—

27 I 4~~0 — 150,000 250,000 EDACS -8 Poits
28 - Status Messaging

- GPS AVL (per mobile)

Miscellaneous:

- Add Tower Contingenuy(3)

Extended Cover Link Facijittes

-En ineerin Ext.

Drafting/Documentation I —

- Commissioning/Fact. Test

- Radio Coverage Equipment

-Demolition

-.Training

—

TOTAL less HST

29 4I~Q JJ9~Q
30
31 I4§~~Q

~
— ~

~~OO

25000

32
—

400,000
33
34

—

—

25,000
— 60,000

25.000
-4

35
7

75,000 75,000
36 25 000 25000

2

25,000 25,000
37 A9~I992___

—~___
17.880.500

—

— 105,000

100,000

105~000 -

38 100~000

39 15.719.250
1

110.200.000 111.773.500
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47 ~ging System: T ical lnd~pendent Mobile Data System:
(req~d for SmartZone for usable data throughput.

49 Encoder - Redundant 2 60000 Data Controlr: 1 150,000

52 Site Equipment: see O~tions below
AppI. Server: 1 150,000

Base Stas 35 1 ,750,000
54 Option I
55 - Analogue Txs 35

- Off Air Confirm at Site 35

j~J~O0
9~g~

~gp

Engineering — 250,000 orus~~!stino
p~gingTxs56

57 - Paging Receivers 50

Dual T&V + Alphanumeric)

Sub T. OptI

Option 2

- Digital Txs 35

-Off Air Confirm at Site 35

- Paging Receivers 50

(Digital)

Sub T. ;Opt2

installation AJ.~00
58

—

-~

60

1.762.500 Sub Total Data ZAiQ,000

61 ~pg~goq
lOS~~j

~

GPS Rx 1,500
62
63

— —

ADD: Software Dev~topment Costs
64 or Applications Service Provider Costs
65
66
67
68
69
70
71.
72

• 73

2272.500

Preferred Option LTR - COST SUMMARY:
Cell Description
E22 Basic S stem
l5~ Data Router
E32- Miscellaneous
049 ~ ~

‘in
057 !~gL ~
062 ~P~onf .AQiQQ2

TOTAL SYSTEM 56.566.750
77__IZZIZZ

$4,479,250 — —

~
—

—

74

—

—

— — —

—76 —
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TETRA Features
-TDMA
-Mobile DataTh.8kbj,s(19.2kbpsthroughput))
-Redundantw. triple missioncritical processors
JniqueOpenStandardMOU—ETSI 1995
-ManyRadioManufacturers
-Few Systems in NorthAmerica
-Centralor Distributed Processing
-450MHz Band(Europe) TETRA

Block Diagram NLH 1ST
2001 01 24
N. Cook

ThTRARedundantSwitch

0

-4
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Logic TtrunkedRadioLTR Features
-Analogue
-FDMA
-Mobile Data 1.4 kbps/2.4 kbps
-Redundant???
-OpenStandardE.FJohnson
-Local Service
-Zetron49 Site Cntt I/F Tel,4wE&M.
- & Site Stats.
-InexpensiveRadios
-ManyRadioManufacturers
-Radios 12.5/25MHz BWProgram
-CentralorDistributedProcessing
-150/450/850MHz Band
-SubscriberManagerActivity Logger

NetworkMgr
WindowsNT

Transcrypt(formerlyEF Johnson)
LTR Switch

Call Processor
w. SystemPerformance& Alarms

DCS
Rptr.

LTR Mobile Radio
Block Diagram NLH IS&T
2001 01 24
N. Cook
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SmartZoneFeatures
-FDMA
- Msoft NT NetworkProtocol
-Mobile Data2kbpsonCntl Channel
-DedicatedControlChannel
-Minimum 2 ChsperSite
-ProprietaryNetwork
-Many Systemsin NorthAmerica
-CentralProcessing,fault tolerant
-150/450/850MHz Band

SmartZoneNetwork
BlockDiagramNLH 1ST
2001 01 24
N. Cook

Dispatch
Console

;~I.

I
‘C
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To RemoteSites

EDACSFeatures:

EDACS IntegratedMulti-site Controller
IMC

-VoicefData Intgrated
-Data Throughput = 7200bps
-Application Software to be Added

ZCh

Local
Sites

Network
Manager
UNIX - lIP
OpenView

iCh

EDACS GenericSystem
BlockDiagramNLH 1ST
2001 01 24
N. Cook

I
0
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PagingTx Sites

Paging Features:

-Tone&Voice (NLFI)
- Limitedvoice storage.

- Redundant/separateto Mobile
System

-Disadvantage— no confirmation
-ManyRadioManufacturers

-Existingis VHF (maxcoverage)
-Pagersareexpensive

DIGITAL OPTION
POCSAG(AlphaNumeric)
- Manymessagestoragecapability
- Pagersstoremanymessages
- Time/DateStamp
- Disadvantage— no confirmation
- Displaysdifficult to readexc.zoom
- ManyRadioManufacturers.
- Digital ReadyTransmittersReq’d.
- Pagers1/3 costofT&V

PagingNetwork
BlockDiagramNLH 1ST
2001 01 24
N. Cook

S

Encoder
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Microwavebackhaul
systemto eachsite

Data Base

station

(1/site)

Data
Controller

Application
Server

DedicatedDataSystemBlockDiagram



A¶TACBMENT #13

Sheetlof 2
VLab Hydro Existing Repeater Sites

Name
Annieopsquotch
Bay d’Espoir Hill
Bay rArgent
Blue Grass Hill
Blue Mountain
Bonne Bay
Brent’s Cove
Carmanville
Clarenville
Codroy
Corner Brook
Gambo
Godaleich Hill
Hawke Hills
Hermitage
Jackson’s Arm
Kenmount
Millertown
Mount Margaret
~aunders

d Creek
F~W~CIIff
Red Rocks
Rocky Ridge
Serrated Hills
Sheffield
Southwest Brook
St. Anthony
Stephenville

Latitude
(N)
48 1505
475942
473211
490331
512931
492210
495437
492513
481121
480331
485511
484949
48 1528
471919
473332
495257
473201
484836
510105
503858
50 0841
485713
474035
47 51 20
474026
492142
510114
512056
483138

Longitude
(W)
574326
55465
545134
571113
554558
574416
554023
54 1727
540217
585127
575815
542204
561000
530732
555621
564706
524727
563145
564847
571751
573739
554743
591810
573908
535148
563324
560847
553836
582913

Elevation Tower ERP
(m AMSL) Owner Ht. (in) (W)

558 RCMP? SQ 12
262 NLH 54 77.6
244 NTM 40 102
434 NLH 48 95.5

unknown NLH 15 128
480 NTM 40 105
198 NTM 50 102
89 NTM 45 105

290 NIM 88 93.3
389NTM 31 110
381 NIM 71 60.3
207 NIM 43 102
350 NLH 48 15
290 NIM 29 102
274 NTM 25 112
290 NTM 13 117
255 NTM 20 74.1
232 NTM 96 87.1
279 NTM 60 105
79 NTM 124 102

172 NTM 20 115
199 NTM 137 70.8
197 NTM 71 95.5
488 NTM 21 29.5
213 NTM 46 10
468 NTM 94 89.1
92 NTM 65 95.5

132 NTM 46 112
130 NTM 38 lOS

TX
Freq

162.63
16422
162.63
163.08
164.79
163.86
164.22
163.23
162.75
163.08
172.53
163.08
163.23
163.08
163.86
163.62
172.53
163.86
162.75
162.63
164.79
164.79
163.62
163.62
163.62
162.75
163.62
163.86
164.79

RX
Freq Notes

170.19 Twr. ht. Incorrect?
170.28
170.19
172.29
170.52
170.22 Three Tom
170.28
170.49
170.34 Shoal Hr.
172.29
167.43
172.29
170.49
172.29 Four Mile
170.22
170.01
167.43 Ht. Approx
170.22
170.34
170.19
170.52
170.52
170.01
170.01
170.01
170.34
170.01
170.22
170.52
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Sheet2 of2
. Lab Hydro Owned Potential New Repeater Sites

Site
Name
Gull Pond Hill
Sandy Brook Hill
Mary March
Deer Lake
Petty Harbour
FourMile
Chapel Arm
Bull Arm
Granite Canal
Burnt Dam
Grandy Brook
Shoal Harbour
Glovertown
Johnathan’s Pond
Southwest Brook

Latitude
(N)
481729
485236
484912
491038
473053
471942
473038
474945
481151
48946
474659
481121
484034
49353
491043

Longitude Elevation Tower Year
(W)
552831
554724
564315
572421
524422
530730
534322
535619
564918
572020
573932
54217
54440
543021
55242

Potential Site
(m AMSL) Ht. (in) Avail. Replacing Notes

285 82 Immed None
283 93 Immed Red Rocks
335 115 Immed Millertown
59.5 20 Immed Bonne Bay
160 40 2002 Kenmount
290 82 2002 Hawke Hill
224 82 2002 Serrated Hill
145 90 2002 Clarenville/Serrated
332 30 2003 Annieopsquotch Tower ht. TBD
321 30 2003 Annieopsquotch Tower ht. TBD
318 TBD 2002 Rocky Ridge New Site
263 40 2003 Clarenville. Tower ht. TBD
191 40 2003 Tower ht TBD
126 40 2003 ~Towerht TBD
73 60 2003 Towerht. TBD
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ATEACHIIENT #14

s~L!.En.

From: <Guerrette.Rene~ic.gc.ca>
To: <CSEL@CSELnf.ca>
Sent: Tuesday, February 06, 20011:53 PM
Subject: FW: Microwave Licensing Policies

Norm,,
Hope this helps

Rena

> —Original Message—
> From: Guerrette, Rene: STJ
> Sent: Monday, February 05, 2001 12:36 PM
> To: Cook Norman (E-mail)
> Cc: Richard, Roland: MCN; Leblanc, Mike: MCN
> Subject: Microwave Licensing Policies

> Norm,

, per our discussions, I looked a little further into the policies
volved in Nfld.. Hydro changing it~s status from a microwave user to a

> microwave carrier. We also discussed the possibility of NFLD Hydro
> becoming a full fledged service provider. The policies with regards to
> becoming a service provider on the mobile side ofthe operations are
> separate and even less restrictive. We can discuss this aspect of the
> requirements if and when you are ready. For the purpose of furthering your
> inquiry into the possibilities offered under the microwave, please refer
> to the following policies; RP 015, RP 017, RP 018, RP 022. Radio
> communications Act(RA), Telecommunications Act(TA) and the Broadcasting
> Act(BA). I mention the BA only since the RP 022 asks for comments on
> combining the 3 policies into the one in an attempt to further liberalize
> the policy on microwave licensing.

> The other 2 acts, TA and RA provide the requirements from an ownership
> control perspective for Canadian companies wishing to operate as common
> carriers. As a CC, companies fall under the regulatory aspect of the CRTC.
> A visit to their web site may provide more info on the implications of
> being regulated under the TA. As well, there may be provincial PUB issues
> that could affect the carriers oftelecommunications.

> Feel free to call me if you have any further questions.* ards,

> Ren~




