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Holyrood Blackstart Diesel Units Application
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(Re: Page 3 of Hydro's November 2013 report entitled Proposal to Provide
Blackstart Capability to Holyrood Thermal Generating Station) It is stated "On
January 11, 2013 the Holyrood plant experienced a loss of supply from the grid due
to a severe winter blizzard which caused the high voltage equipment in the Holyrood
switchyard to experience electrical faults and the lockout of the Holyrood switch
yard equipment. This resulted in the complete shutdown of the Holyrood generating
units at 06:48". How many times has an extensive outage such as this occurred at
Holyrood? What is the probability of such an event occurring in any upcoming

winter period?

As indicated in Hydro’s response to CA-NLH-004, outages of this extent and nature
are rare at the Holyrood Thermal Generating Station (HTGS). Since 1991, there
have been only two recorded events in which transmission into the HTGS was

interrupted for a significant period, during which blackstart capability was required.

In 1994, a major snowstorm caused severe wind and ice loading related failures of
multiple transmission lines, and subsequently resulted in a complete outage to the
HTGS. OnJanuary 11, 2013, the HTGS experienced a loss of supply from the system
due to another severe winter blizzard, which caused the high voltage equipment in
the Holyrood Terminal Station to experience electrical faults and subsequently
resulted in the lockout of the high voltage switchyard equipment. This resulted in a

complete shutdown of the HTGS.

Following the events of January 2013, Hydro undertook an extensive review of the
power system response and identified a number of recommendations to lessen the

likelihood of such events occurring in the future (the "January 11, 2013 Report").
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Many of these recommendations were identified as Priority A (i.e., to be completed

prior to the 2013/2014 winter peak period) and Priority B (i.e., to be completed
before the 2014/2015 winter season). Recommendations that specifically targeted

the issues at Holyrood that occurred on this day include the following areas:

e Inspection, repair and the exercising of power circuit breakers;
e Application of an RTV? coating to improve circuit breaker insulation
characteristics; and

e Relay protection modifications and enhancements.

CA-NLH-025 Attachment 1 provides additional detail and a status update of all

recommendations contained in the January 11, 2013 Report.’

While Hydro cannot state with certainty that the events or events similar to those
experienced on January 11, 2013 will not occur in the upcoming winter period, the
work that has been performed to date and the work currently ongoing to carry out
the recommendations of this report will help to reduce the likelihood of such

events in the future.

! Room Temperature Vulcanizing.
? As filed in response to PUB-NLH-160 of the Island Interconnected System Supply Issues and Power Outages
Inquiry.
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Island Interconnected System Supply Issues and Power Outages
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Please provide a status report describing the actions taken by Hydro in response to
each of the 56 recommendations listed in Appendix D, titled “January 11, 2013 -
Winter Storm Events, to the January 11, 2013 Power System Outage Report”, filed
with Hydro’s March 24, 2014 Report to the Board. In the response include any

future actions required and the date for completion of each action.

The 56 actions as identified in the January 11, 2013 report are contained in
PUB-NLH-160 Attachment 1. A status update of the actions is carried out on a
monthly basis and is coordinated by the Transmission Working Group of the
Performance and Reliability Committee. A meeting was held with Project Execution
and Technical Services (PETS), Transmission and Rural Operations (TRO), System
Operations and System Planning on February 22, 2013 to review the
recommendations and assign accountability for evaluation, action planning, and
initial risk and constraint analysis, fast tracking any high value and readily actioned
recommendations. On August 1, 2013, TRO chaired a meeting with PETS, TRO,
System Operations and System Planning to discuss information from the front-end
work, update status and assign relative priorities to the recommendations. The
round table discussion considered the potential impact to safety, cost, reliability
and customer service and the likelihood of occurrence. This resulted in priority
rankings for the recommendations as described below. The team also considered
the requirements to implement solutions and the ability to action those within the
constraints of normal system operations, ultimately arriving at a schedule of the
highest priority activities that could be actioned in 2013. In 2014, work continued
on the next layer of priority recommendations, integrated and prioritized in a

similar manner, with the supply disruption events of this winter taken into account.
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The priority system developed and utilized in 2013 was:

=

Priority A —To be completed before the 2013/2014 winter season.

2. Priority B — Engineering work (if required) to be completed in the winter of 2014
and field work to be completed before the 2014/2015 winter season.

3. Priority C—Engineering work or study to be completed in 2014.

4. Priority D—To be scheduled in 2015 or beyond.
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Follow-Up Action - January 11, 2013 Event - TRO

Actlon required/Overdue
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Transmission Performance

Updated April 14, 2014 )
Follow-Up Action - January 11, 2013 Event - TRO Legend
Action required/Overdue

A more thorough inspection of the equipment associated with the 138 KV bus A bus outage to Bus B8 and 39L is required for this inspection. An outage
January 11, 2013 Winter -B8 (A Phase) at the. Holyrood terminal station shoul(.i be performed to will be planned for the summer of 2014 prior to the due date.
Storm 06/30/14 |determine the location of the bus fault that resulted in the bus lockout.

On-going

Function testing of the 94TS/T1 Unit 1 transformer backup protection contacts Function testing completed but timer not verified. This work to be
in the breaker failure (B1/TF) and breaker failure lockout (86/BF - B1L17) completed during the planned outage on Unit 1 which is scheduled to

January 11, 2013 Winter ircui i i i .
vy . 09/30/14 |circuits should be performed to ensure the timer is set and operating correctly On-going
orm to trip the breaker failure lockout.

start in July 2014.
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Updated April 14, 2014 . )
Follow-Up Action - January 11, 2013 Event - Thermal Generation

Information |Action required/Overdue

The plant SOE indicates the operation of unit #3 generator lockout 86-2 but no
January 11, 2013 Winter lockouts were reported in the system SOE. All points on the Plant SOE should On-Goin A full review of the points is required and an action list to be developed
Storm be confirmed into the System SOE log. & with Plant Operations and PETS P&C
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Updated

April 14, 2014

Follow-Up Action - January 11, 2013 Event - PETS, P&C Section

Legend

Open

Information

Action required/Overdue

23

26

28

January 11, 2013 Winter
Storm

January 11, 2013 Winter
Storm

January 11, 2013 Winter
Storm

06/30/14

12/31/14

12/31/14

Lockouts from HRD Units 1 and 2 to be tied into the HRD breaker fail scheme of
the terminal station. A review of all breaker fail designs schemes on the system
should be conducted to ensure that all schemes are adequate. Ensure they have
the correct initiating inputs such as the lockouts and trip the required breakers
in the event of a breaker failure.

Consideration should be given to the application of trip coil monitors at all
breakers which have remote alarming features. The monitors would indicate
issues with the circuits. Currently only local monitoring exists using panel lights.
SEL has a trip coil monitor which might be suitable.

Previous reviews by Henville Consulting have recommended Zone 1 and Zone 2
protection setting changes for the Eastern lines in addition to setting changes
for other line relaying. These should be revisited and implemented as soon as
possible.

A/C

On-Going

On-Going

On-Going

A draft design was completed and reviewed by TRO P&C East. There was
a concern with maintenance of the design. A new design was completed
which requires lockout switches and additional cabling. The lockouts and
cabling has been purchased. Cables will be installed in the
spring/summer of 2014. The breaker fail review is scheduled for 2015
and is being revisited in light of January 2014 events.

A trip coil monitor has been selected and will be implemented on new
breakers in 2014.

To be completed during the Optimho relay replacement program
starting in 2014.
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Updated April 14, 2014 Open

Information |Action required/Overdue

Follow-Up Action - January 11, 2013 Event - PETS, P&C Section

The reclosing on 100L at Sunnyside should be re-evaluated and co-ordinated
with Newfoundland Power such that, upon loss of voltage along the 138 KV loop

January 11, 2013 Winter and the tripping of 100L, the loop is opened at an appropriate location to ensure . Discussions to be held with Newfoundland Power in May 2014 to
33 05/30/14 . . L B On-Going . .
Storm that a reasonable amount of load is re-energized upon reclose. This will help to determine next steps and actions.
prevent a repeat occurrence of the re-energization event as happened on
January 11. If this cannot be coordinated then reclosing should be turned off.
Application of frequency monitoring to capture abnormal frequency events such
January 11, 2013 Winter as occurred on this day should be considered for installation in various 230 KV o .
34 y 12/31/14 y C Lower priority, not yet actioned.

Storm stations - one in an Eastern station, another in Bay d’Espoir and one in a
Western station.
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Updated April 14, 2014 . .
Follow-Up Action - January 11, 2013 Event - PETS, P&C Section Legend

Actlon required/Overdue

Consideration and study should be given to the application of underfrequency
relaying on the Hinds Lake generator and other hydro units to trip when
extreme underfrequency levels are reached and maintained on the system or
12/31/14 |[islanded areas, such as occurred on January 11. A level in the order of 54 Hz with Lower priority, not yet actioned.
a suitable timer might be appropriate. An alarm indicating an imminent trip
would form part of the strategy to alert the operator to take action where
possible.

January 11, 2013 Winter
Storm
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Updated April 14, 2014 Open

Information [Action required/Overdue

Follow-Up Action - January 11, 2013 Event - PETS, P&C Section

Consideration should be given to the addition of remote end tripping of line
January 11, 2013 Winter 12/31/14 breakers in the event of breaker failure lockout operations, such as that which
Storm occurred on LO5L33. The 86BF lockouts should initiate transfer trip to the
remote end of the lines.

On-Going Engineering work is scheduled for completion in 2014.

Timers should be installed in the control circuits of the Come by Chance Temporary measures were put in place prior to the dues date. ECC has a
January 11, 2013 Winter 06/30/14 capacitor banks to block closure until at least five minutes have elapsed from tag on the breakers and Operations has a procedure for these breakers.

On-Goin
Storm the time of breaker opening. This would allow for the manufacturer’s & Timers and additional relays have been purchased. Design is in complete

recommended discharge time. and drawings have been sent to TRO. Scheduling installation in 2014.
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Updated

April 14, 2014

Follow-Up Action - January 11, 2013 Event - PETS, Electrical
Section

Information

Action required/Overdue

Page 8 of 12



CA-NLH-025, Attachment 1
Transmission Performance Newfoundland and Labrador Hydro Page 11 of 14, |.|°|yr°od Blackstart Diesel Units AppIicatioﬁC“O” Item List

Updated April 14, 2014

Follow-Up Action - January 11, 2013 Event - PETS, T&D Section

Information

Action required/Overdue
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Updated  April 14, 2014 Follow-Up Action - January 11, 2013 Event - System Operations & Legend Open
Planning Information |Action required/Overdue
Action Initiating Event Date Action Item Description Priority Status Date Comments
Item # g Due P (A/B/C/D) Resolved
January 11, 2013 Winter Fl{rther inv?stigation int.o why iche Come by Chance 230 KV C:?\pacitor bank, C4, . . . . .
29 Storm 12/31/14 |tripped during the fault is required. The 94C4 operated to trip breaker B2C4 C On-Going System Planning will perform a study into requirements.
at 06:42:06, however this was at a time that the bank was required.
Consideration should be given to the application of definite time overvoltage
protection on the Hardwoods and Oxen Pond capacitor banks, with a trip time
31 January 11, 2013 Winter 12/31/14 of approximately 5 cycles for the first bank and an added 5 cycles or so for c On-Goin System Planning to study and make a recommendation on what new
Storm each other bank (i.e., second bank at 10 cycles, third at 15 cycles, fourth at 20 & settings will be required.
cycles). This will permit for staggered tripping but still allow for the tripping of
all banks in less than one second for severe overvoltages.

Procedures to be developed for a protocol or guideline for ECC operators to Further investigation determined that a protocol or guideline is not
January 11, 2013 Winter follows which addresses how to proceed when incorrect or questionable data ] required. System Operations is working with the Energy Systems group
05/31/14 |occurs in the EMS. On-Going to determine if there are changes on the EMS system that can be made
to send an alarm to ECC operators.

Storm

Further investigation and discussion required on the overvoltage condition
06/30/14 |which occurred after 160 MW of load shed following the Holyrood TS. On-Going Refer to item #52

January 11, 2013 Winter
Storm
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Updated  April 14, 2014 Follow-Up Action - January 11, 2013 Event - System Operations & Legend Open
Planning Information |Action required/Overdue
Action e L. Date . . Priorit Date
Initiating Event Action Item Description v Status Comments

Item # & Due P (A/B/C/D) Resolved
A system voltage study which simulates normal loading scenarios but also
abnormal scenarios. This to include all Holyrood units offline with one line
supplying the Avalon with load restoration on the Western system after a
major outage. From this study, a suitable operation strategy/guideline should Under and over frequency protection schemes also need to be

J 11, 2013 Wint i i intaini ithi . . . .
52 anuary inter 06/30/14 be developed to assist the ECC operators in maintaining system voltage within B On-Going developed. Discussions have been held with Newfoundland Power. On
Storm acceptable limits. Application of undervotlage and overvoltage protection track for completion by June 30 2014

schemes should be considered.
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Updated April 14, 2014 5 .
Follow-Up Action - January 11, 2013 Event - Hydro Generation

Information |Action required/Overdue

Further investigation required into the Cat Arm station service supply to

J 11, 2013 Wint . . . .
anuary M€ | 10/31/14 |correct issues with black start of the plant. B On-Going Refer to TRO #18, Study to be completed in 2014.

56
Storm
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