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2019-2020 Winter Readiness Planning Report

1.0 Background and Introduction

The Board of Commissioners of Public Utilities (“Board”), in correspondence dated October 13, 2016,

directed Newfoundland and Labrador Hydro (“Hydro”) to provide an annual report detailing its winter

readiness (“WR”) planning. This report, for the 2019-2020 winter season, addresses the following items

as requested by the Board:

1.

The status of Annual Work Plan (“AWP”) items, in the format previously provided to the Board,
for Hydro’s generating plants and transmission and terminal stations, including the completion
date, outstanding items to complete, and any risks to completion or as a result of failure to

complete;

A description and schedule for all outstanding 2019 capital projects for Hydro’s generating plant
and transmission and terminal stations, including progress on completion status to date and

expected completion date;

The identification of all equipment and plant testing to be carried out in advance of the winter
period (generation plant, emergency diesels, black start generators, fire systems, transmission

system equipment), including progress on completion status to date;

The planned generation outage schedule for the period September to December 31, 2019,

including an explanation for any planned outages extending beyond December 1, 2019;
An update of critical spares assessment and procurement;

The forecast loads and expected generation capacity and reserves (setting out the basis for
calculation) for the upcoming winter, as of December 1, 2019, including capacity assistance

agreements in place or planned; and,

An identification of any risks that could impact the WR of assets as of December 1, 2019 and

associated contingency plans.

This report also includes additional details in Section 7 in response to correspondence received from the

Board on August 28, 2019.
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2019-2020 Winter Readiness Planning Report

Except where otherwise noted, information presented in this report covers both the Island
Interconnected System and the Labrador Interconnected System for the period ending September 30,

2019.1

2.0 Annual Work Plan and Winter Readiness Status

Hydro’s AWP integrates all planned activities for the year (i.e., corrective maintenance (“CM”),
preventive maintenance (“PM”), and capital project support) that are critical to safe and reliable
production. Hydro regularly measures the progress of its AWP execution, in comparison with the plan,
and is able to track the AWP status down to the level of individual work plan items. The individual AWPs

for various assets are incorporated into an integrated AWP.

In previous reports, Network Services activities were included with Transmission and Rural Operations.
For 2019 reporting, AWP and WR activities for Network Services are shown separately. This approach

aligns with Hydro’s operational organization and provides added visibility to this important function.

This report provides a consolidated summary of operation and maintenance progress, both for the
entire AWP (i.e., first chart in each set) and the WR tasks (i.e., second chart in each set), as of September

20, 2019, for each of the following areas of operations:
1. Holyrood Thermal Generating Station (“Holyrood TGS”):

a. Units 1, 2, and 3; and

b. Balance of Plant, including black start diesels.
2. Gas Turbines:

a. Holyrood;
b. Hardwoods;
c. Stephenville; and

d. Happy Valley.
3. Hydraulic Generation:

a. Bay d’Espoir;
b. Cat Arm;

! The data used to generate the status charts in Section 2.0 reflects a data cutoff date of September 20, 2019.
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c. Hinds Lake;
d. Paradise River;
e. Upper Salmon; and

f. Granite Canal.

4.  Transmission and Rural Operations for the Island Interconnected System and Labrador

Interconnected System:

a. Transmission; and

b. Terminal Stations.

5. Network Services.

Each chart includes the completed and remaining AWP and WR tasks, as well as an indication of the

planned task completion target to date.

A text box adjacent to each chart set indicates Hydro’s forecasted completion status as of September 20,
2019 in relation to AWP WR activities (i.e., Green: On Target, Yellow: Caution — Recovery Required, Red:

Target Will Not be Fully Met). Relevant highlights are also provided.

2.1 Thermal Generation
The status of AWP and WR execution at the Holyrood TGS is summarized in the charts below. As noted,

all planned 2019 WR work is expected to be complete by December 1, 2019.
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Holyrood Unit 1

Forecast Completion Status:

Comments and Schedule Notables:

Unit 1 overall AWP completion
status is 44% to date.

Unit 1 planned WR completion
status is 27% to date.

Both AWP and WR activity
completion are ahead of plan.

Unit 1 Annual Maintenance
Outage is in progress and is
scheduled to be complete by
October 28, 2019.

All WR activities pertaining to
Unit 1 are planned to be
completed by December 1,
2019.

Holyrood Unit 2

Forecast Completion Status:

Comments and Schedule Notables:

Unit 2 overall AWP
completion status is 90% to
date.

Unit 2 planned WR
completion status is 91% to
date.

Both AWP and WR activity
completion are on plan.

Unit 2 Annual Maintenance
Outage was completed on
September 6, 2019.

All WR activities pertaining to
Unit 2 are planned to be
completed by December 1,
2019.
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Holyrood Unit 3 AWP Activities
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Holyrood Unit 3

Forecast Completion Status:

Comments and Schedule Notables:

e Unit 3 overall AWP completion
status is 90% to date.

e Unit 3 planned WR completion
status is 92% to date.

e Both AWP and WR activity
completion are on plan.

e Unit 3 Annual Maintenance
Outage was completed on July
19, 2019.

e All WR activities pertaining to
Unit 3 are planned to be
completed by December 1,
2019.

Holyrood Balance of Plant

Forecast Completion Status:

Comments and Schedule Notables:

e Balance of Plant AWP completion
status is 67% to date.

e Balance of Plant WR completion
status is 18% to date.

e Both AWP and WR activity
completion are ahead of plan.

e  While no WR activities were
planned to be completed as of
September 20, 2019, five are
complete.

e All WR activities pertaining to
Balance of Plant are planned to
be completed by December 1,
2019.

Page 5
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2.2 Gas Turbine Generation
The current status of AWP and WR execution at the Holyrood, Hardwoods, Stephenville, and Happy
Valley Gas Turbines is summarized in the following charts. Planned WR work for all gas turbines is on

target for completion by December 1, 2019.

Holyrood GT AWP Activities Holyrood Gas Turbine

Forecast Completion Status:

o
2
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t B Completed
e - Comments and Schedule Notables:
= I Femaining
o
<~ Planned to Date e Holyrood Gas Turbine overall
o 50 loo 150 200 250 300 AWP completion status is 65% to
# of AWP Activities date

e Holyrood Gas Turbine planned
WR completion status is 45% to

Holyrood GT WR Activities date.
e Both AWP and WR activity

g completion are ahead of plan.
=
3 = Completed e All WR activities are planned to
B = Remaining be completed by December 1,
———Planned to Date 2019
o 20 40 &0 80

# of WR Activities
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Hardwoods GT AWP Activities Hardwoods Gas Turbine
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2.3  Hydraulic Generation

Happy Valley Gas Turbine

Forecast Completion Status:

Comments and Schedule Notables:

e Happy Valley Gas Turbine overall
AWP completion status is 69% to
date.

e Happy Valley Gas Turbine
planned WR completion status is
25% to date.

e Both AWP and WR activity
completion are ahead of plan.

e While no WR activities were
planned to be completed as of
September 20, 2019, one is
complete.

e All WR activities are planned to
be completed by December 1,
2019.

The current status of AWP and WR execution at Bay d’Espoir and other hydraulic generation facilities is

summarized in the charts below. As noted, Hydro expects that all planned WR activities will be

completed by December 1, 2019.
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Bay D'Espoir AWP Activities Bay d’Espoir Hydraulic Units
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Hinds Lake AWP Activities
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Hinds Lake Hydraulic Unit

Forecast Completion Status:

Comments and Schedule Notables:

e Hinds Lake overall AWP
completion status is 48% to date.

e Hinds Lake planned WR
completion status is 13% to date.

e Annual unit outage is ongoing
and scheduled for completion on
November 22, 2019. Capital and
PM inspection work is
progressing as planned.

e All WR activities are planned to
be completed by December 1,
2019.

Paradise River Hydraulic Unit
Forecast Completion Status:
Comments and Schedule Notables:

e Paradise River overall AWP
completion status is 83% to date.

e Paradise River planned WR
completion status is 75% to date.

e Annual unit outage complete.

e All WR activities are planned to
be completed by December 1,
2019.

Page 10
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Upper Salmon AWP Activities
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e Annual unit outage complete.

e All WR activities are planned to
be completed by December 1,
2019.
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2.4 Transmission and Terminal Stations

The current status of AWP and WR execution for both transmission line and terminal station facilities on

both the Island Interconnected System and the Labrador Interconnected System are summarized in the

charts below. As noted, Hydro expects that all planned WR activities will be completed by December 1,

2019.
TROWE Transmission AWP Activities
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“ ——— Planned to Date
0 10 20 30 40 50 60
# of AWP Activities
TROWE Transmission WR Activities
g
5
g mm Completed
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Transmission and Rural Operations
West and East (“TROWE”) -
Transmission

Forecast Completion Status:

Comments and Schedule Notables:

e TROWE Transmission overall
AWP completion status is 92% to
date.

e TROWE Transmission WR
completion status is 92% to date.

e All WR activities are planned to
be completed by December 1,
2019.
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TROWE Terminal Station AWP
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e TROWE Terminal Stations overall
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AWP Activities

TRON Terminal Station AWP Activities
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Transmission and Rural Operations
Northern (“TRON”) — Terminal Station

Forecast Completion Status:

Comments and Schedule Notables:

e TRON Terminal Stations overall
AWP completion status is 67% to
date.

e TRON Terminal Stations WR
completion status is 68% to date.

e Anoutage in October will result in
the completion of the majority of
remaining AWP/WR activities.

e All WR activities are planned to
be completed by December 1,
2019.
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Transmission and Rural Operations
Labrador (“TROL”) — Transmission

Forecast Completion Status:
Comments and Schedule Notables:

e TROL Transmission overall AWP
completion status is 83% to date.

e TROL Transmission WR
completion status is 67% to date.

e All WR activities planned to be
completed by December 1, 2019.
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TROL Terminal Station AWP Activities Transmission and Rural Operations
Labrador (“TROL”) — Terminal Stations
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2.5 Network Services

The current status of AWP and WR execution for Network Services is summarized in the charts below. As

noted, Hydro expects that all planned WR activities will be completed by December 1, 2019.
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Network Services AWP Activities Network Services (“NWS”)
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3.0 Status of Winter Readiness for Capital Projects

Appendix A of this report provides the status of 2019 planned capital projects that include scope related
to 2019-2020 WR for the Island Interconnected System and the Labrador Interconnected System. Table

1 summarizes the status of the WR scope of these projects by asset category.

Table 1: Status of Capital Projects with WR Scope

Incomplete, Expected Incomplete, Expected
Complete as of Completion by Completion after
Asset Category September 30, 2019 December 1, 2019 December 1, 2019 Total
Hydraulic Generation 2 2 0 4
Thermal Generation 1 0 0 1
Gas Turbine Generation 0 4 0 4
Terminal Stations 3 4 0 7
Transmission 1 0 0 1
Total 7 10 0 17

As of September 30, 2019, the WR scope for seven of the 17 capital projects is complete. The WR scope

for the remaining ten projects is partially complete, with full completion expected by December 1, 2019.
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There are no significant risks to completing the remaining WR scope of work and Hydro continues to

closely monitor project status.

4.0 Plant and Equipment Testing
To ensure WR, Hydro follows a structured checklist for planning and documenting its testing and
inspection of plant and equipment in its thermal and hydroelectric generation facilities, as provided in

Appendix B and C, respectively.

In its transmission, terminal station, network services, and gas turbine operations, Hydro relies on its
AWP process to plan and track its WR testing and inspection of these assets. The AWPs in these areas
include planned PM activities and CM items; both of which involve inspection and testing. Planned PMs
and CMs, and any other activities pertaining to WR, are flagged inside the respective AWPs and may,

therefore, be tracked separately from other AWP items that are not WR related.

4.1 Thermal Generation

WR testing of generating equipment in Thermal Generation is focused primarily around annual unit
maintenance outages. Following these annual outages, units are run up and synchronized and all
systems are verified before the unit’s operating status is determined and preparedness is confirmed.
Unit load tests are performed at this time as well. It can take a period of time for system conditions to
allow for all required load testing. The WR testing protocol includes the testing of appropriate Balance of
Plant components, including the black start diesels, thus confirming their ability to black start the

Holyrood TGS.

The current status of equipment/plant testing for Thermal Generation is indicated in Appendix B of this
report. Consistent with the generation outage schedule shown in Appendix D, it is expected that all WR
testing will be completed by December 1, 2019. At the time of this update, Unit 1 had not returned to
generation as planned, and as such, testing is partially completed. Unit 2 was returned to service on
September 6, 2019 and returned to full capacity on September 10, 2019 after completion of safety valve
testing; the unit has been successfully tested to 165 MW. A full load test will be completed when system
conditions allow (i.e., system load is high enough). Unit 3 was returned to service on September 16,
2019 and returned to full capacity on September 30, 2019 after completion of safety valve testing; the
unit has been successfully tested to 140 MW. A full load test will be completed when system conditions

allow (i.e., system load is high enough).
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An actual black start test of the black start systems was not completed. However, the function of all
associated breakers was tested and confirmed. Also the black start diesels are run up to speed and

synchronized on a weekly basis to confirm their availability.

4.2 Gas Turbine Generation
Examples of WR activities that are included in the AWP work scopes and maintenance plans for the

Holyrood, Hardwoods, Stephenville, and Happy Valley Gas Turbines include the following:
a. PMs and CMs for major components and auxiliary systems;
b. Black start testing;
c¢. Monthly operational testing; and

d. Execution of capital upgrades and refurbishment.

AWP charts, which include WR activities, are shown in Section 2.2 of this report. Black start testing has
been completed at the Happy Valley and Holyrood Gas Turbines. Black start testing of the Hardwoods
and Stephenville Gas Turbines require additional engineering as equipment replacement and system
modifications at these gas turbines, and the adjacent switch yards, require modification of the black
start test procedures. The remaining black start tests are planned for completion during the month of
November 2019. It is expected that all work related to WR testing will be completed by December 1,
2019.

Operational testing of all gas turbines has been carried out throughout the year as planned.

4.3 Hydraulic Generation

WR testing of generating equipment in Hydraulic Generation is focused primarily around annual unit
maintenance outages. Following these annual outages, units are run up and synchronized and all
systems are verified before the unit’s operating status is determined and preparedness is confirmed.
Unit load tests are also performed at this time. The WR testing protocol includes the testing of

appropriate Balance of Plant components.
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The majority of inspection and testing of the hydraulic generation facilities has been completed. All
outstanding inspection and testing is planned for completion by November 29, 2019. At this time, there

are no constraints that will impact the inspection or testing of the remaining facilities.

4.4 Transmission and Terminal Stations

4.4.1 Transmission

The summary of maintenance, refurbishment, and replacement criteria that Hydro uses for its
transmission lines was included in the “Transmission and Terminal Station Asset Management Execution
Report”, submitted to the Board on April 11, 2019. The report includes criteria for Wood Pole and Steel
Structure Line Management Programs, helicopter patrols, ground patrols, infrared inspections, wood

pole treatment, and right-of-way maintenance.

4.4.2 Terminal Stations

The “Terminal Station Asset Management Overview” document includes the maintenance,
refurbishment, and replacement criteria used by Hydro for Terminal Station assets. Version 4 of this
document was included in the “Terminal Station Refurbishment and Modernization” project report in

Hydro’s 2020 Capital Budget Application.

4.4.3 Transmission and Terminal Station Testing
The AWPs for both Transmission and Terminal Stations are predominantly comprised of PMs and CMs,
which inherently involve inspection and testing. Examples of WR activities that are included in the AWP

work scopes include the following:
a. Transformer PMs and CMs;
b. Annual exercises on all high voltage circuit breakers;
c. Exercise of 230 kV circuit breakers from protection during PM inspections;
d. Infrared scans at all terminal stations;
e. Annual ultrasonic leak testing on all terminal station air systems; and

f. Annual helicopter patrol of transmission lines prior to the winter season.

AWP charts, which include WR activities, are shown in section 2.4 of this report, and Hydro expects that

all WR activities will be completed by December 1, 2019.
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4.5 Network Services
The AWP for Network Services is comprised of PMs and CMs, which inherently involve inspection and
testing of various assets and systems. AWP charts, which include WR activities, are shown in Section 2.5

of this report, and it is expected that all WR activities will be completed by December 1, 2019.

5.0 Generation Outage Schedule

Hydro’s 2019 Master Generation Outage Schedule for the period September 1 to December 31, 2019 is
attached to this report as Appendix D. This schedule currently does not contemplate any planned
generation outages for Hydro assets beyond November 30, 2019; Hydro expects that all generation

assets will be fully available as of December 1, 2019.

6.0 Critical Spares

6.1 Overview

In 2014, Hydro completed extensive reviews of its critical spares requirements in all three areas of its
generation operations: hydraulic generation; thermal generation (Holyrood TGS); and the gas turbines in
Hardwoods and Stephenville. These reviews included a detailed analysis of asset criticality and spare
parts in reference to several factors, including impact on generation reliability and replacement part
availability. A second phase of spares analysis was completed in 2017 for Hydro’s hydraulic generation

facilities and 569 additional items were added to the critical spares list.

Hydro's evaluation of critical spares is an ongoing process with consideration given to asset condition,
level of criticality, parts availability/order lead time, and cost. In some cases, a balanced consideration of
these factors may result in a decision to not procure into inventory where the risk to reliability is judged

to be low and/or other measures are available to mitigate against generation unavailability.

Included in this report is a full update on the status of Hydro’s critical spares, as of September 30, 2019,
for the 2019-2020 winter season. This update includes a detailed listing of critical spares requirements

for each area of generation operations and the in stock or on order status of each item.

6.2 2019-2020 Winter Season
Hydro’s critical spares status leading into the 2019-2020 winter season is robust. For Thermal
Generation (Appendix E), Gas Turbines (Appendix F), and Hydro Generation (Appendix G), a total of

2,515 critical spares have been identified by Hydro’s three generation operations areas. Of this total,
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2,348 items are in stock (93.3%), 24 items are on order (1.0%) and the remaining 143 items (5.7%) are in
various stages of the procurement process (e.g., engineering specification preparation to determine
proper replacement parts for items that can no longer be readily purchased or purchase orders drafted

to enable item ordering).

6.2.1 Thermal Generation

As summarized in Table 2, there are eighteen critical spare stock items currently not in stock. All of these
items are on order through Hydro’s Supply Chain Department. Some of these items were recently used
during maintenance activity and require replenishment. Two items are expected to be on site by the end
of October and updated delivery dates for the remaining items will be provided for the October Winter

Readiness Planning Report as Supply Chain expedites these orders.

The complete list of critical spares for Holyrood TGS is provided in Appendix E. Note that this list
contains three Inventory Status descriptions; “In Stock”, “Non Stock”, and “On Order.” “In-Stock” means
that the part is in inventory; “Non-Stock” means that the part is critical but it is not necessary to keep it
in stock, for example because the part is readily available locally; and “On Order” means that the partis
required to be in stock but is not. For the “Non Stock” parts, an explanation of the reason why it is “Non-

Stock” is provided in the “Notes” column in the Appendix E table.

Table 2: Critical Spares — Thermal Generation

Total Identified Critical Spare Items 756
Number of Critical Spare Items In Stock 738
Number of Items On Order 18
Number of Items not yet On Order 0

6.2.2 Gas Turbines
Table 3 summarizes the status of spare parts for the Hardwoods, Stephenville and Holyrood Gas

Turbines and Appendix F contains detailed list for each gas turbine.

Table 3: Critical Spares — Gas Turbine Generation

Hardwoods/Stephenville Holyrood Total
Total Identified Spare Items 93 463 556
Number of Items In Stock 75 333 408 (73.4%)
Number of Items On Order 2 3 5 (0.9%)
Number of Items not yet On Order 16 127 143 (25.7%)
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The spares list for the Hardwoods and Stephenville Gas Turbines is detailed in Appendix F and contains
the critical spares identified for these units. This list contains 93 critical and operational spare items.
Approximately 80% (75) of these spares are in stock. Of the remainder, two are on order, nine are in the

procurement process and seven require additional engineering prior to procurement.

The spares list for the Holyrood Gas Turbine is also detailed in Appendix F and includes both operational
and critical spares for this unit. This list contains 463 critical and operational spare items. Greater than
70% (333) of these spares are in stock, including all high priority items. Of the remainder, three are on
order, 40 are in the procurement process, 56 require additional engineering prior to procurement and
31 are newly identified and in the planning stage. Included in the 463 spare items listed above are fifty-
four additional spare parts that were identified as a result of capital upgrades completed at the
Holyrood Gas Turbine in 2019. The more critical of these are currently in the procurement process, while

the remaining require additional planning prior to procurement.

Of the five items on order, one is a capital spare which is expected to be on site by December 1, 2019.
Iltems that are not yet ordered require further engineering and original equipment manufacturer input
due to changes in the technical specifications or changes in part numbers related to these components.
These items are being ordered as the specification and part numbers for these parts are determined.
These items include lower priority critical spares as well as non-critical spare items and pose a very low

risk to operation if not on hand by December 1, 2019.

Hydro has utilized a number of its spare parts to address deficiencies found during the 2019
maintenance season. This has resulted in a reduction of the in-stock items. These items have been
identified and are currently on order or in the procurement process. Maintenance outages are currently
planned for the Hardwoods, Holyrood and Stephenville Gas Turbine sites in October and November

2019, which may result in the requirement to replenish additional spare components.

6.2.3 Hydraulic Generation
Table 4 provides an overview of the critical spares program for Hydro Generation and Appendix G

contains detailed spares lists for the various facilities.
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Table 4: Critical Spares — Hydraulic Generation

Total Identified Critical Spare Items 1203
Number of Critical Spare Items In Stock 1202
Number of Iltems On Order 1
Number of Items not yet On Order 0

For 2019 the only item remaining to be delivered is the Hinds Lake Station Service Transformer. The
Hinds Lake Station Service Transformer has been tested at the manufacturer’s facility with witness from
NL Hydro present. Shipment of the transformer is scheduled and delivery is expected before October 31,

20109.

7.0 Near-Term Reliability and Resource Adequacy

This section discusses the near-term reliability and resource adequacy of the Newfoundland and
Labrador Interconnected System for the upcoming winter period. The reliability indices in this near-term
report include both annual and monthly Loss of Load Hours (“LOLH”), Expected Unserved Energy
(“EUE”), and Normalized EUE? for the period of October 1, 2019 to December 31, 2020. The analysis
considers the different types of generating units (i.e., thermal, hydro, and wind) in Hydro’s fleet,
contractual sales, transmission constraints, peak load, load forecast uncertainty, and capacity assistance
programs. Similar to previous analyses, a range of projected availabilities was considered for the

Holyrood TGS.

The analysis in this section of the report has been completed using Hydro’s reliability model.? This is the
same model that was used in the “Reliability and Resource Adequacy Study” (“RRA”), filed in November
2018, and the “Near-Term Generation Adequacy Report,” filed in May 2019 (“May Report”), with
updates to reflect current system assumptions. A detailed discussion of the modelling approach used
can be found in Volumes | and Il of the RRA. The items discussed in this section are focused on the
changes from the May Report and incorporate requests made by the Board in its correspondence to
Hydro dated August 28, 2019. Specifically, the Board requested that Hydro update the reliability metrics
for Scenario 5 of the May Report to incorporate any changes that may have occurred since that time and

should incorporate the following:

? Normalized EUE provides a measure relative to the size of the assessment area. It is defined as: [(Expected Unserved
Energy)/(Net Energy for Load)] x 1,000,000 with the measure of per unit parts per million.
* Additional information on operational reserve by week at time of peak is available in Appendix D.
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e labrador-Island Link (“LIL”) unavailability until June 1, 2020;
e Expected capacity assistance available;
e Expected available import power over the Maritime Link; and

e Holyrood thermal Derated Adjusted Forced Outage Rates (“DAFOR”) of 15%, 18%, and 20%.

Hydro intends to file a complete update of its assessment of near-term reliability and resource adequacy

through 2024 as part of its annual update of the RRA, to be filed with the Board on November 15, 2019.

7.1 Assumptions

7.1.1 Asset Performance

Hydro updates its assumptions for forced outage rates for all generation assets on an annual basis.*

For Hydro-owned generating units, reliability metrics are compiled and used on an annual basis. These
metrics were updated in early 2019 to include 2018 data and were used to support Hydro’s analysis in
the May Report. Consistent with the Board’s request to update reliability metrics, Hydro recalculated
the DAFOR for near-term analysis with data for 2019 year-to-date included. Inclusion of the year-to-date
data in the weighted three-year average results in a lower DAFOR for hydraulic units (2.5% vs the 2.8%
used in Hydro’s May Report). This would result in lower calculated values for Hydro’s reliability metrics
(LOLH, EUE, and normalized EUE). Given the conservative intent of Hydro’s near-term analysis, and that
inclusion of data for 2019 year to date does not represent a full calendar year, Hydro has continued to
use the reliability metrics for 2019 presented in the May Report in this analysis. Forced outage rates

used in this analysis are presented in Table 5.

Table 5: Forced Outage Rates - Hydro-owned Assets

Asset Reliability Metric
Hydraulic Units DAFOR =2.8%

Holyrood Thermal Units DAFOR = 15%, 18%, 20%
Holyrood Gas Turbine DAUFOP =1.7%

Happy-Valley Gas Turbine  DAUFOP =9.8%
Stephenville Gas Turbine DAUFOP =30%
Hardwoods Gas Turbine DAUFOP =30%
Diesels DAUFOP =6.2%

* Forced outage rates are updated consistent with the Forced Outage Rates Methodology presented in Hydro’s RRA, filed with
the Board on November 16, 2018.
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For units not owned by Hydro, the forced outage rates used in Hydro’s modelling are determined using
industry averages. Updated forced outage rates used for assets owned by a third party in this analysis

are presented in Table 6.

Table 6: Forced Outage Rates - Third-party Owned Assets

Asset Reliability Metric
Hydraulic Units DAFOR =5.7%
Gas Turbines DAUFOP =13.6%

Corner Brook Cogen  DAUFOP = 15.8%

7.1.2 Labrador-Island Link Assumptions

In correspondence to the Board dated August 8, 2019, Hydro provided an update regarding the progress
of the commissioning activities associated with the LIL. In this correspondence, Hydro indicated that the
LIL would be undergoing dynamic commissioning from mid-October 2019 to mid-February 2020 and
would be out of service for an additional period from mid-April to mid-May 2020. This would result in

the LIL being unavailable for the majority of the winter period.

Based on this update, in correspondence dated August 28, 2019, the Board requested that Hydro
incorporate a LIL outage until June 1, 2020 into its base assumptions. Hydro has performed its analysis

assuming that the LIL is unavailable until June 1, 2020 in all cases.

7.1.3 Availability of Capacity Assistance Agreements

Capacity assistance refers to curtailable loads and customer generation available to the utility under
contract to provide capacity on an as needed basis. Hydro currently has a capacity assistance contract
with Corner Brook Pulp and Paper for up to 105 MW, as approved by the Board in Board Order No. P.U.
40(2018). In this analysis, Hydro modelled this capability at the 2018 tested value of 100.4 MW. Hydro is
working to renew its capacity assistance agreement with Vale Newfoundland and Labrador Limited
(“Vale”) for assistance to be provided from its on-site diesel generators. This would make an additional
7.6 MW available to the Island Interconnected System for the coming winter operating season. Hydro
anticipates this agreement will be in place prior to November 1, 2019. As such, both agreements have

been included in Hydro’s modelling.

7.1.4 Availability of Maritime Link Imports
The Maritime Link is expected to be available to import energy during the 2019-2020 winter operating

season. Hydro successfully imported energy over the Maritime Link through the 2018-2019 winter
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operating season. To date, Hydro has been focused on purchasing energy to offset higher cost thermal

energy on both a short term and longer term basis.

While all of Hydro’s market purchases have been made on an economic basis, Hydro has been also been
successful in making market purchases that have had system reliability benefits. As an example, Hydro
experienced high customer demand during the period from February 19-26, 2019, with a system record
peak of 1,784 MW on February 20, 2019. During that period, Hydro chose to seek imports on an
economic basis, but also to increase system reliability. Energy was imported for 94% of hours during that
week, with purchases fulfilled as requested in all but 4 hours; during two of those hours a deal was not
achieved, during the other two hours a deal was achieved for a portion of the volume requested. Figure
1 shows imported quantities over the Maritime Link during that time period. In Figure 1 it can be
observed that Hydro was successful in importing in excess of 125 MW for prolonged periods of time,

with a maximum import of 185 MW for four hours.
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Figure 1: Imports over Maritime Link between February 19 and 26, 2019

Hydro can also purchase energy and capacity for economic reasons by doing short-term transactions or
by making larger, longer term commitments. In March 2019, Nalcor Energy Marketing (“NEM”) entered
into a contract on Hydro’s behalf for unit-firm capacity from a third party for 100 MW on-peak and 50

MW off-peak. Based on the analysis of the data from March, the contracted amount was supplied in all
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hours. NEM has also successfully entered into an agreement on Hydro’s behalf for October 2019 for the

purchase of 24.5 GWh of energy, with a delivery profile of 50 MW per hour on-peak.

Based on Hydro’s experience with securing market purchases to date, import scenarios are
contemplated as sensitivities to the expected case in this report; that is firm imports of 50 MW and 100
MW from December 2019 to March 2020 with an associated forced outage rate intended to serve as
proxy for anticipated potential interruptions to the import. Since the availability of these contracts
depends on the availability of capacity from a third-party to provide firm capacity, there is no guarantee
that these contracts would be available. The analysis demonstrates the effect on the system if the

capacity was available in the requested amounts.

7.2 System Energy Capability

In August 2019, Hydro revised its minimum storage limits for the remainder of the year in consideration
of continued delays in the availability of the LIL to deliver energy to the Island Interconnected System.
System energy analysis was conducted assuming no energy deliveries to the Island Interconnected
System via the LIL through winter 2019-2020. The results of this analysis indicated that Hydro needs to
produce and/or procure additional energy to help ensure its ability to reliably supply customers through
the winter in the event of the critical dry sequence. The change in storage limits was first communicated
to the Board in Hydro’s Monthly Energy Supply Report for August 2019. An update on energy in storage
with respect to minimum storage limits was subsequently communicated in Hydro’s Monthly Energy
Supply Report for September 2019, and will continue to be shared with the Board in Hydro’s Monthly
Energy Supply Reports.

Following the revision of its minimum storage limits, Hydro engaged NEM to import energy on its behalf
when available and economic. To the end of September 2019, NEM had imported 20.6 GWh. In addition
to real-time and day ahead efforts, NEM has secured an import deal of 24.5 GWh for the month of
October. Further mitigation efforts include the early return to service and maximization of generation at
the Holyrood TGS Units this fall. Units 1, 2 and 3 at Holyrood TGS are required to generate during the fall
2019 and winter 2019-2020 to provide capacity and the balance of energy to meet Hydro’s customer
and system reliability requirements. At this point, Hydro expects thermal production above minimum to
continue to be required through fall 2019 and foreseeably winter 2019-2020 at varying levels to support

current reservoir levels.
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As of September 30, 2019, Hydro’s total system energy in storage was 1,281 GWh; 228 GWh below the
revised minimum storage limit of 1,509 GWh for September 2019. Figure 2 plots the 2018 and 2019
storage levels, minimum storage limits, maximum operating level storage, and 20-year average

aggregate storage for comparison.
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Figure 2: Total System Energy Storage for October 8, 2019

Storage in the reservoir systems is being monitored closely to minimize the risk posed to Hydro’s ability
to reliably supply customers. Imports on the Maritime Link and thermal generation above minimum are
expected to continue throughout the winter 2019-2020 operating season. Imports will be used to
supplement generation from Holyrood TGS if energy in storage remains low, otherwise imports will be
used to offset thermal generation to the extent that it is economically and technically feasible. At this

point, Hydro does not foresee using production from standby generation to support reservoir levels.

7.3 Load Forecast
Customer load requirements have been assessed since the completion of the May Report. The Island
Interconnected System utility and industrial load requirements, as well as the Labrador Interconnected
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System utility requirements, remain unchanged for the 2019-2020 winter operating season. The overall

Labrador Interconnected System forecast requirements have increased by 4% following consultation

with Hydro’s Labrador Interconnected System Industrial customers. Details of Hydro’s current forecasts

for the 2019-2020 winter operating season are provided in Tables 3 through 5.

A complete update to Hydro’s five-year load forecast will be provided in Hydro’s November filing of the

RRA.
Table 7: 2019-2020 Island Interconnected System Load Forecast

Utility Requirements

Industrial Customers

Island Interconnected System Customer Coincident Demand

Island Interconnected System Transmission Losses and Station Service Requirements
Total Island Interconnected System Requirements (P50)

P90 Demand Adjustment

Total Island Interconnected System Requirements (P90)

Table 8: 2019-2020 Labrador Interconnected System Load Forecast

Utility Requirements

Industrial Customers

Labrador Interconnected System Customer Coincident Demand

Labrador Interconnected System Transmission Losses and Station Service Requirements
Total Labrador Interconnected System Requirements

MW

1,481

178

1,659

77

1,736

60

1,796

MW

149
301

450

47

497

Table 9: 2019-2020 Newfoundland and Labrador Interconnected System (“NLIS”) Load Forecast

MwW
NLIS Customer Coincident Demand 2,075
NLIS Transmission Losses and Station Service Requirements 122
Total NLIS Requirements 2,197
[IS P90 Demand Adjustment 60
Total NLIS Requirements (P90) 2,257

7.4 Scenarios Considered and Results

The following subsections provide a description of the seven scenarios considered, and the anticipated

system reliability in each case (i.e., LOLH, EUE, and normalized EUE results).
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7.4.1 Scenarios

Seven scenarios were analyzed to assess system reliability under a range of potential system conditions.

Scenario 1: The expected scenario, which includes no availability of the LIL prior to June 1, 2020. This
scenario assumes a DAFOR of 15% for Holyrood TGS, and the continuation of the Vale and Corner Brook

Pulp and Paper Limited capacity assistance contracts.
Scenario 2: Varies from Scenario 1 by increasing the Holyrood TGS DAFOR to 18%.
Scenario 3: Varies from Scenario 1 by increasing the Holyrood TGS DAFOR to 20%.

Scenario 4: Varies from Scenario 1 by considering imports of 50 MW over the Maritime Link from

December 1, 2019 to March 31, 2020.

Scenario 5: Varies from Scenario 1 by considering imports of 100 MW over the Maritime Link from

December 1, 2019 to March 31, 2020.

Scenario 6: Varies from Scenario 4 by considering imports of 50 MW over the Maritime Link from

December 1, 2019 to March 31, 2020 with a Holyrood TGS DAFOR of 20%.

Scenario 7: Varies from Scenario 5 by considering imports of 100 MW over the Maritime Link from

December 1, 2019 to March 31, 2020 with a Holyrood TGS DAFOR of 20%.

7.4.2 Expected Unserved Energy and Loss of Load Hours Analysis

Annual Assessment Results

Table 10 provides the annual LOLH, EUE and normalized EUE results. Note that the basis for comparison
of results is Hydro's existing LOLH criteria of not more than 2.8 hours per year. Hydro’s intends to
migrate to its proposed criteria of 0.1 LOLE when the Muskrat Falls project has been fully commissioned

and thermal generation at Holyrood TGS, Hardwoods, and Stephenville have been retired.

The results for 2020 are similar to the results reported for 2019 in Hydro’s November 2018 RRA filing.
This is consistent with expectations, given the similarity between the current assumptions and analysis
conducted at that time (i.e. LIL unavailable, modelled Holyrood TGS unavailability of 15%, 18%, and 20%,
continued capacity assistance). Slight changes in the LOLH and EUE values for 2020 in this report as
compared to those reported for 2019 in the 2018 RRA can be attributed to the changes in load forecast,

changes in forced outage rates, and updated loss equations.
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The results indicate that the reliability of the system in the expected case, Scenario 1, is within Hydro’s
current planning criteria. There is increased exposure through the 2019-2020 winter operating season as
Holyrood TGS unavailability increases beyond 15%, seen in the results of Scenarios 2 and 3. As seen in
Scenarios 4 through 7, the import of firm energy over the Maritime Link produces a significant
improvement in system reliability. Scenarios 4 and 5 demonstrate that firm imports could be used to
increase the reliability of the current system. Scenarios 6 and 7 demonstrate that imports can be used to
mitigate the increased risk of resource shortfalls to current planned reliability levels if Holyrood TGS or
other generating assets were to perform more poorly than expected. Hydro also modelled the import
scenarios as 50 MW and 100 MW on peak only, rather than all hours, and confirms that there is no
statistically significant variation between the results from a reliability perspective. This is consistent with
expectations, as in both cases, the imported quantities are available during the time of the daily peak
when additional capacity is required to improve the overall reliability of the system. Given current
energy in storage, it is likely that Hydro would prefer to purchase in all hours, rather than on peak only.

As such, results are presented for cases with imports in all hours.
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Table 10: Annual LOLH, EUE, and Normalized EUE Results

Reliability Metric

LOLH (hours)

Oct — Dec 2019’

Jan — May 2020

S1: Expected Case; LIL outage to June 1, 2020, no imports, Holyrood TGS

DAFOR = 15% 0.65 2.33
S2: Expected Case, Holyrood TGS DAFOR = 18% 1.00 3.55
S3: Expected Case, Holyrood TGS DAFOR = 20% 1.24 4.55
S4: Expected Case, Holyrood TGS DAFOR = 15%, Imports of 50 MW 0.36 1.15
S5: Expected Case, Holyrood TGS DAFOR = 15%, Imports of 100 MW 0.22 0.51
S6: Expected Case, Holyrood TGS DAFOR = 20%, Imports of 50 MW on peak 0.70 2.30
S7: Expected Case, Holyrood TGS DAFOR = 20%, Imports of 100 MW on 046 113

peak

EUE (MWh)

Oct — Dec 2019

Jan — May 2020

S1: Expected Case; LIL outage to June 1, 2020, no imports, Holyrood TGS

DAFOR =15% 34 121
S2: Expected Case, Holyrood TGS DAFOR = 18% 55 189
S3: Expected Case, Holyrood TGS DAFOR = 20% 71 244
S4: Expected Case, Holyrood TGS DAFOR = 15%, Imports of 50 MW 18 54
S5: Expected Case, Holyrood TGS DAFOR = 15%, Imports of 100 MW 9 21
S6: Expected Case, Holyrood TGS DAFOR = 20%, Imports of 50 MW on peak 37 112
S7: Expected Case, Holyrood TGS DAFOR = 20%, Imports of 100 MW on 2 52
peak

Normalized EUE (ppm)6 2019 2020
S1: Expected Case; LIL outage to June 1, 2020, no imports, Holyrood TGS 39 11.0
DAFOR =15%

S2: Expected Case, Holyrood TGS DAFOR = 18% 5.1 17.2
S3: Expected Case, Holyrood TGS DAFOR = 20% 6.5 22.2
S4: Expected Case, Holyrood TGS DAFOR = 15%, Imports of 50 MW 1.7 5.0
S5: Expected Case, Holyrood TGS DAFOR = 15%, Imports of 100 MW 0.9 2.0
S6: Expected Case, Holyrood TGS DAFOR = 20%, Imports of 50 MW on peak 3.4 10.2
S7: Expected Case, Holyrood TGS DAFOR = 20%, Imports of 100 MW on 20 47

peak

Monthly Assessment Results

Table 11 provides monthly analyses of LOLH and EUE, by year. Examination of the 2019 results indicates

low exposure to lost load and unserved energy through November, with exposure increasing in

December. Examining results for 2019 and 2020, it can be seen that exposure is highest for the period

®2019 results from October 1, 2019 to December 31, 2019 only.
® Normalized EUE is calculated on a full calendar year basis.
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from December through February. Exposure is seen to reduce in March, following which there is

negligible exposure to resource shortfalls for the remainder of the period.

Table 11: Monthly LOLH and EUE for 2019-2020

LOLH (hours) Oct Nov Dec Jan Feb Mar Apr May
S1: Expected Case; LIL outage to June 1,
2020, no imports, Holyrood TGS DAFOR = 0.01 0.07 057 115 0.69 048 0.00 o0.01
15%
2:E C Hol TGS DAFOR =
is‘y xpected Case, Holyrood TGS DAFO 001 011 088 174 107 072 001 0.01
(o)
' E C Hol TGS DAFOR =
;g‘y xpected Case, Holyrood TGS DAFO 002 014 1.08 218 140 094 001 0.02
(o)
S4: Expected Case, Holyrood TGS DAFOR =
15%, Imports of 50 MW 0.01 006 029 057 033 024 000 o0.01
S5: Expected Case, Holyrood TGS DAFOR =
.01 . A 2 14 A1 . .01
15%, Imports of 100 MW 0.0 006 013 025 O 0 0.00 0.0
S6: Expected Case, Holyrood TGS DAFOR =
.02 A . 1.12 . 47 .01 .02
20%, Imports of 50 MW on peak 0.0 013 055 068 0 0.0 0.0
S7: Expected Case, Holyrood TGS DAFOR =
.02 A 2 .54 . .24 .01 .01
20%, Imports of 100 MW on peak 0.0 01> 029 05 033 0 0.0 0.0
EUE (MWHh) Oct Nov  Dec Jan Feb Mar Apr May
S1: Expected Case; LIL outage to June 1,
2020, no imports, Holyrood TGS DAFOR = 0 2 32 60 36 25 0 0
15%
S2: Expected Case, Holyrood TGS DAFOR = 1 4 50 94 56 39 0 0
18%
S3: Expected Case, Holyrood TGS DAFOR = 1 6 64 118 24 51 0 1
20%
S4: Expected Case, Holyrood TGS DAFOR =
2 1 27 1 12
15%, Imports of 50 MW 0 6 > 0 0
S5: Expected Case, Holyrood TGS DAFOR =
2 7 1
15%, Imports of 100 MW 0 0 6 > 0 0
S6: Expected Case, Holyrood TGS DAFOR =
1 1 2 2 1
20%, Imports of 50 MW on peak > 3 °6 3 3 0
S7: Expected Case, Holyrood TGS DAFOR =
1 1 2 1 11 1
20%, Imports of 100 MW on peak 6 > > > 0
8.0 Risk and Risk Mitigation
Hydro’s readiness planning for the 2019-2020 winter season is on target and positions the company to
be ready in terms of generation and transmission availability by December 1, 2019. Potential risks and
associated mitigation are described in the following sections, with updates provided in subsequent
reporting.
Page 33
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8.1 Bay d’Espoir Penstocks

In 2018, Hydro conducted condition assessments of Bay d'Espoir Penstocks 1, 2, and 3, which included
the completion of three reports prepared by a third party consultant. These reports have been
completed, reviewed, and the final report was filed with the Board in July 2019. On September 22, 2019,
since the time of filing, Hydro experienced a failure of Penstock 1 which resulted in a forced outage to

Bay d'Espoir Hydraulic Generating Units 1 and 2.

In response to previous penstock failures, as part of ongoing effort to monitor the performance of the
Penstocks and Ensure reliability in the short-term, Hydro implemented an annual internal inspection
program for Penstocks 1-3 in Bay d'Epsoir. The 2019 annual inspections of Penstocks 2 and 3 were
completed in the spring and summer months, prior to the Penstock 1 leak, and did not identify any
major defects or areas of concern. The inspection of Penstock 1 had been scheduled for October 2019.
Following the most recent failure this inspection was advanced and completed while Penstock 1 was
undergoing repairs. The results of the 2019 inspection revealed no major defects or areas of concern
outside of the ruptured zone. Although the inspection did not reveal any immediate concerns Hydro
recognizes that the penstock is nearing the end of life and the recent leak in Penstock 1 leaves some
uncertainty with respect to reliability. To mitigate potential impacts should another penstock leak occur,
Hydro has taken proactive measures to ensure reduced downtime. These actions include having an
inventory of long lead time materials available (e.g., rolled steel plate), insuring availability of welding
resources, and engagement of an additional engineering consultant to ensure that any long term plans

presently in place remain viable.

8.2 Cat Arm CD-8
Hydro is executing an un-planned refurbishment scope of work for the upstream slope of the CD-8 dam.

The work is being completed under Hydro’s Hydraulic In-Services Failures 2019 capital project.

The CD-8 dam is located in the main reservoir near the tunnel that conveys water to the forebay
reservoir. Erosion damage to the protective riprap’ layer in sections of the CD-8 dam was observed
during annual inspection; the refurbishment is required to restore the dam to original design. Hydro has
tendered and awarded the construction contract, and site work is expected to begin on October 15,

2019 with an anticipated completion date of November 22, 2019. There is risk to the schedule

’ Riprap is placed rock that provides a protective layer on the face of the embankment dam structure.
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associated with the difficulty of accessing the work site via barge with current low reservoir water levels.
There is also risk of weather conditions slowing the construction progress. Hydro is working with the

contractor to mitigate these risks and complete the work as early as possible.

8.3 Reservoir Levels

Hydro continually monitors energy levels in its reservoirs, the inflows in comparison to historic dry
periods, and results from Vista DSS modelling to ensure it is able to reliably supply its customers. The
analysis focuses on ensuring there is sufficient energy available for customers, using a mix of hydraulic,
thermal, and purchased energy. During the 2018-2019 winter operating season, Hydro utilized the
Maritime Link and Holyrood TGS off-minimum generation to support water levels in the reservoirs.
Generation above minimum at Holyrood TGS is otherwise required throughout the course of a typical
winter to meet operating reserve requirements. The ability to use the Maritime Link, when economic to

offset Holyrood TGS production, is beneficial to customers.

In August 2019 Hydro revised its minimum storage limits for the remainder of the year in consideration
of continued delays in the availability of the LIL to deliver energy to the Island Interconnected System.
System energy analysis was conducted assuming no energy deliveries to the Island Interconnected
System from the LIL throughout the winter of 2019-2020. The results of this analysis indicated that
Hydro needs to produce and/or procure additional energy to ensure its ability to reliably supply

customers through the winter in the event of the critical dry sequence.®

Given that energy in storage is below the revised minimum storage targets, Hydro is currently using a

mix of both:
a. An early return to service and maximization of generation at the Holyrood TGS; and

b. Energy imports over the Maritime Link when available and economic to support water levels.

These activities have helped to slow the decline of total system energy and will continue until system

energy levels improve and Hydro has determined they are no longer required.

It should be noted that stand-by units have not been used for water management purposes and Hydro

does not currently foresee using production from standby generation to support reservoir levels.

8 Hydro’s long-term critical dry sequence is defined as January 1959 to March 1962 (39 months).
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8.4 Gas Turbine Spare Engine

Since 2016, Hydro has instituted a practice of having a spare engine or engines available to replace the
engines at Hardwoods and Stephenville should an in-service failure occur, particularly during the winter
operating season. Hydro has continued this practice in 2019 with a plan to carry one spare for the 2019-

2020 winter operating season.

On November 22, 2018, a planned borescope inspection of Hardwoods End B, engine s/n 202204,
revealed a broken High Pressure (“HP”) turbine blade which required the engine to be removed from
service and returned to the repair shop. The detailed inspection of engine s/n 202204 determined that
the complete set of HP turbine blades required replacement. This scope of repair was unanticipated and
required a supplemental capital budget application which is currently under review by the Board. Hydro
anticipates that the spare engine will be returned prior to December 1, 2019; however, a delay in the
repair schedule could result in a later delivery. If delivery of the spare engine is delayed beyond
December 1, 2019, Hydro would still have the option to remove an engine from Stephenville for use to
restore Hardwoods to full capacity. With a spare engine expected to return prior to December 1, 2019,

the risk is limited.

8.5 Muskrat Falls to Happy Valley Interconnection Project

The focus of the 2019 work is to complete the interconnection and establish power flow between
Muskrat Falls Terminal Station 2 (“MFTS2”) and the Happy Valley Terminal Station, which generally
includes completion of the Muskrat Falls Terminal Station, construction of a new 6 km segment of 138kV
wood pole transmission line, and completion of line protection upgrades required in the Happy Valley

Terminal Station.

Except for the final tie-ins, the transmission line work has been completed. There have been some
delays to the mobilization of the electrical and civil contractor at the MFTS2 site. Steps are currently
being taken to mitigate some of the delays by pre-casting many of the foundations and adjusting work
plans to parallel as many activities as practical. Progress is being closely monitored to evaluate if the

mitigation steps taken will be sufficient to maintain the December 2019 date.

9.0 Conclusion

The results of Hydro's review of the year-to-date completion status of its AWP for the Island

Interconnect System and Labrador Interconnected System assets indicate that its WR milestone will be
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achieved by December 1, 2019. Hydro will continue to track all required WR activities, manage identified
risks, and keep the Board informed of current risks and any additional risks that may arise that may
impact the WR date. Hydro is confident in its ability to reliably serve customers in the 2019-2020 winter

season.
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Appendix A: Status of Capital Projects Related to Winter Readiness
Page1lof1

‘ newfoundland labrador
\x y ro Status of Winter Readiness Scope in 2019 Capital Projects

a nalcor energy company on the Island and Labrador Interconnected Systems
Expected Completion
of 2019 Winter
Readiness Scope
Asset Category Project Title (September 30 Update)
Hydraulic Generation Granite Canal: Overhaul Turbine/Generator
Hydraulic Generation Bay d'Espoir: Refurbish Turbine, Unit 7
Hydraulic Generation Bay d'Espoir: Overhaul Unit 1 16-Nov-2019
Hydraulic Generation Hinds Lake: Refurbish Generator Rotor 22-Nov-2019
Thermal Generation Holyrood: Replace Battery Banks and Chargers _
Gas Turbine Generation Hardwoods: Upgrade Human Machine Interface and Automatic Voltage Regulator 26-0Oct-2019
Gas Turbine Generation Hardwoods Gas Turbine Equipment Refurbishment and Replacement 26-0ct-2019
Gas Turbine Generation Hardwoods: Replace Main Fuel Valves 09-Nov-2019
Gas Turbine Generation Stephenville: Overhaul Gas Generator 10-Nov-2019
Terminal Stations Various Locations: Replace Surge Arresters
Terminal Stations Various Locations: Replace Instrument Transformers
Terminal Stations Holyrood: Replace 66 kV Station Service Feed
Terminal Stations Various Locations: Upgrade Power Transformers (2019-2020) 18-Oct-2019
Terminal Stations Wabush: Additions for Load 31-Oct-2019
Terminal Stations Various Locations: Replace Battery Banks and Chargers 01-Nov-2019
Terminal Stations Various Locations: Upgrade Power Transformers (2018-2019) 12-Nov-2019
Transmission Various Transmission Lines: Perform Wood Pole Line Management _
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Hydraulic Generating Stations (Remote Units)

W\ hudro

a nalcor energy company Status of Test
Cat Arm Hinds Lake Upper Salmon Granite Canal Paradise River
Unitl | Unit2 | BoPPH | Unit1l BoP Unitl | BoP Unitl | BoP Unitl | BoP
Following Annual Outages, Unit is Run Up, Synchronized and all Systems
\{‘erifiﬁd Be.fore Oper?ting S.tatus DeterrT]ined, as per Energy Control Centre v v N/A 17-Nov v 18-Oct N/A v N/A v N/A
("ECC"), Prior to Coming Winter Operating Season to Ensure Preparedness.
A Unit Load Test is Performed at this Time.
Black Start Test of the Black Start Systems is Performed Prior to the Winter v v v v v v v v
Operating Season. Station Service Transfers Alternate Sources. 17-Nov 18-Oct 18-Oct
Spherical Valves
Turbine Main Stop Valve Testing v 4 4 N/A N/A N/A N/A N/A N/A N/A N/A
Turbine Main Stop Valve Operational v v v N/A N/A N/A N/A N/A N/A N/A N/A
Service Air, Instrument Air Systems Compressors
All Stationary Air Compressors Available. v 4 4 17-Nov v 18-Oct 18-Oct
Air Compressor Operational Checks Performed (e.g., Oil Levels, Coolin
P P (g & v v v 17-Nov v 18-Oct | 18-Oct
Water, etc.)
Air Compressor STBY/Sequencing Capability/Lead Lag/Standby v v v 17-Nov v 18-Oct 18-Oct
HP Compressors Available 4 4 4 17-Nov 4 18-Oct 18-Oct N/A N/A N/A N/A
LP Compressor Available 4 v v 17-Nov v 18-Oct 18-Oct v v v v
Instrumentation Control and Alarms Operational v v v 17-Nov v 18-Oct 18-Oct v v v v
TG Cooling Water Systems
Cooling Water Pumps Available 4 4 4 17-Nov 4 N/A N/A N/A N/A N/A N/A
Emergency Cooling Water Available Penstock Supply 4 4 4 17-Nov 4 N/A N/A v v v v
Cooling Water System Available 4 4 4 17-Nov 4 18-Oct 18-Oct v v v v
TG Pumps Available and Tested for Auto/Manual Start 4 v 4 17-Nov 4 N/A N/A N/A N/A N/A N/A
Shaft Seal System Available N/A N/A N/A 17-Nov 4 18-Oct N/A 4
CW Pump Motorized Discharge Valves 'Manual' and 'Auto’, 'Cracked'
. P . . & v v v 17-Nov v 18-Oct 18-Oct
Position Operation Verified
Rotary (Water) Strainer v v v 17-Nov 4 18-Oct 18-Oct v v
Turbine Generator Governor System
Hydraulic System Accumulators Operational 4 4 N/A 17-Nov N/A 18-Oct N/A v N/A 4 N/A
Governor System Testing v 4 N/A 17-Nov N/A 18-Oct N/A v N/A v N/A
Governor System Available v v N/A 17-Nov N/A 18-Oct N/A N/A v N/A
Hydraulic Pump(s) Available 4 4 N/A 17-Nov N/A 18-Oct N/A 4 N/A 4 N/A
Hydraulic Pump Gov Auto Start Testing v v N/A 17-Nov N/A 18-Oct N/A 15-Nov N/A v N/A
Generator
Generator Exciter Operation checked Off- and On-Line v v N/A 17-Nov N/A | 18-Oct | N/A 4 N/A v N/A
Lubricating System
Portable Centrifuge Operational v v N/A 17-Nov N/A 18-Oct N/A v N/A v N/A
Portable Oil Pump (Jacking) v v v 17-Nov N/A 18-Oct N/A 4 N/A 4 N/A
Oil Level System Generator Metering v v N/A 17-Nov N/A 18-Oct N/A 4 N/A 4 N/A
Oil Level System Turbine Metering v v N/A 17-Nov N/A 18-Oct N/A v N/A N/A N/A
AC High Pressure Jacking Oil Pump Available Automatic v v N/A 17-Nov N/A 18-Oct N/A v N/A N/A N/A
Miscellaneous
Breaker and Disconnect Operation Verified by Ops. Dept. and TRO Crew v v v 17-Nov v 18-Oct v v v v v
Control Structure
Water Elevation N/A N/A N/A N/A 4 N/A N/A N/A N/A N/A N/A
Gate Operation N/A N/A N/A N/A v N/A N/A N/A N/A N/A N/A
Intake
Water Elevation 4 4 N/A 17-Nov N/A 18-Oct N/A v N/A v N/A
Trashrack System v v N/A 17-Nov N/A 18-Oct N/A v N/A v N/A
Gate Operation v v N/A 17-Nov N/A 18-Oct N/A v N/A v N/A
Spillway/Bypass
Water Elevation N/A N/A N/A N/A 4 N/A v N/A v v N/A
Gate Heating /Ice Away Unit N/A N/A N/A N/A 30-Nov N/A 30-Nov v 30-Nov N/A N/A
Gate Operation N/A N/A N/A N/A v N/A v N/A v N/A N/A
Emergency (Back-Up) Diesel Generator N/A N/A N/A N/A v N/A v N/A N/A N/A N/A
Emergency Lift Operation and Tested N/A N/A N/A N/A v N/A v N/A N/A N/A N/A
Battery Banks And Battery Chargers
Plant 129 V System
129 V Battery Banks Checked v v 4 17-Nov v 18-Oct 18-Oct v v v v
129 V Battery Chargers v 4 v 17-Nov 4 18-Oct 18-Oct v v v v
129 V battery Banks Available v v v 17-Nov v 18-Oct 18-Oct v v v v
Plant 48 V System
48V Battery Banks Checked v v v 17-Nov v 18-Oct 18-Oct v v v v

S/U - Final confirmation completed during Start Up. When possible, test also completed during annual outage.

v’ - Test completed
N/A - Not Applicable
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\ h ! l d ro Hydraulic Generating Stations (Remote Units)

a nalcor energy company Status of Test
Cat Arm Hinds Lake Upper Salmon Granite Canal Paradise River
Unit 1 Unit 2 BoP PH Unit 1 BoP Unit 1 | BoP Unit 1 BoP Unit 1 BoP

Emergency Diesel Generators

Emergency Diesel Generators Tested for Emergency Stop 4 4 4 17-Nov v 18-Oct 18-Oct v v v v
Emergency Diesel Generators Tested for Manual and Auto-Start Operation

along with Auto Breaker Closure as well as Emergency Manual Closing of v v v 17-Nov v 18-Oct 18-Oct v v v v
Breakers

Alternate AC Sources Available v v v 17-Nov v 18-Oct 18-Oct v v v v
Station Services Available v v v 17-Nov v 18-Oct 18-Oct v v v v
Transfer Alternate Source v v v 17-Nov v 18-Oct 18-Oct v v v v

Plant Air Conditioning System

Control Rooms v v v 17-Nov v 18-Oct 18-Oct 4 4 4 4
Communications Rooms N/A N/A v N/A 4 N/A 18-Oct v v v v

Plant Heating Steam
All Systems Operational for When Required | v v v | 17-Nov | v | 18-Oct | 18-Oct v v v v

S/U - Final confirmation completed during Start Up. When possible, test also completed during annual outage.
v’ - Test completed
N/A - Not Applicable
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newfoundland labrador
‘ h rO Critical Spares Status
g Hardwoods and Stephenville - Gas Turbines
a nalcor energy company
Stock Stat f E ted
Recommended Component ockstatus as o XP?C € Comments
September 2019 Delivery
Vibration Pick 181571), P Turbine Model CT2, Pri M
ibration Pickup (181571), Power Turbine Mode , Prime Mover On order Late Oct 2019
Systems
Liquid Fuel B -C lete (BDC.3026), Gas G tor, Pri
iquid Fuel Burner - Complete ( ), Gas Generator, Prime On Order Early Dec 2019

Mover Systems




newfoundland labrador
X‘ g ro Critical Spares Status
Hardwoods and Stephenville - Gas Turbines

a nalcor energy company
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Stock Status as of Expected
Recommended Component . Comments
September 2019 Delivery
In Procurement
Fire Fuel Shutoff Valve (LF-8), Liquid Fuel System, Auxiliary Systems Process TBD
NC Solenoid Valve (SV-CA-2), Gas Generator Air Starter System, Auxiliary In Procurement
Late Oct 2019
Systems Process
N lenoid Val V-CA-1 Ai Auxili InP
O Solenoid Valve (SV-CA-1), Gas Generator Air Starter System, Auxiliary n Procurement Late Oct 2019
Systems Process
Starter Control Valve (CA-17), Gas G tor Air Starter Syst Auxili InP t
arter Control Valve ( ), Gas Generator Air Starter System, Auxiliary n Procuremen Mid-Jan 2020
Systems Process
- . In Procurement
Fuel Pump Servo Valve (SV-LF-1), Liquid Fuel System, Auxiliary Systems Process TBD
In Procurement
Pressure Switch, Main Lube Qil System, Auxiliary Systems Late Oct 2019
Process
In Procurement
Pressure Switch, Liquid Fuel System, Auxiliary Systems, HWDGT Process Late Oct 2019
In Procurement
Pressure Switch, Gas Generator Lube Qil System, Auxiliary System, HWDGT Process Late Oct 2019

Level Switch (LS-GGLO-1), Gas Generator Lube Qil System, Auxiliary Systems

In Procurement
Process

TBD
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newfnundland labrador
‘ h ro Critical Spares Status
\ g Hardwoods and Stephenville - Gas Turbine

a nalcor energy company

Recommended Component Stock Status As of Expected Comments
September 2019 Delivery

Three-Way Thermostatic Valve (GL-2), MLO/Glycol Cooling System, Engineering 18D Existing Spare Being Installed During

Auxiliary Systems Required Next Maintenance Outage

Alternator Bearing Drain Oil Thermocouple (TC-LO-3), Main Lube Oil Engineering 8D

System, Auxiliary Systems, HWD GT Required

Oil Drain Alternator Bearing Thermocouple, Main Lube QOil System, Engineering 8D

Auxiliary Systems, SVL GT Required

Oil Drain Clutch Bearing Thermocouple, Main Lube Oil System, Engineering 8D

Auxiliary Systems, SVL GT Required

Oil Drain Thermocouple (TC-LO-2), Main Lube Oil System, Auxiliary Engineering 8D

Systems, HWD GT Required

Oil Supply Thermocouple (TC-LO-1), Main Lube Oil System, Auxiliary Engineering 8D

Systems Required

Fuel Temperature Sensor (TS-LF-1), Liquid Fuel System, Auxiliary Englne'ermg 8D New Switch Installed in 2019

Systems Required
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