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 Background and Introduction 1.01 

The Board of Commissioners of Public Utilities (“Board”), in correspondence dated October 13, 2016, 2 

directed Newfoundland and Labrador Hydro (“Hydro”) to provide an annual report detailing its winter 3 

readiness (“WR”) planning. This report, for the 2020–2021 winter season, addresses the following items 4 

as requested by the Board: 5 

 The status of Annual Work Plan (“AWP”) items, in the format previously provided to the Board, 6 

for Hydro’s generating plants and transmission and terminal stations including the completion 7 

date, outstanding items to complete, and any risks to completion or as a result of failure to 8 

complete; 9 

 A description and schedule for all outstanding 2020 capital projects for Hydro’s generating plant 10 

and transmission and terminal stations including progress on completion status to date and 11 

expected completion date; 12 

 The identification of all equipment and plant testing to be carried out in advance of the winter 13 

period (generation plant, emergency diesels, black start generators, fire systems, transmission 14 

system equipment) including progress on completion status to date; 15 

 The planned generation outage schedule for the period September to December 31, 2020 16 

including an explanation for any planned outages extending beyond December 1, 2020; 17 

 An update of critical spares assessment and procurement; 18 

 The forecast loads and expected generation capacity and reserves (setting out the basis for 19 

calculation) for the upcoming winter, as of December 1, 2020, including capacity assistance 20 

agreements in place or planned; and, 21 

 An identification of any risks that could impact the WR of assets as of December 1, 2020 and 22 

associated contingency plans. 23 

This report also includes Hydro’s Holyrood Supplemental Capital Projects – Monthly Update as per 24 

Board Order P.U. 14(2020). In that Order, the Board directed Hydro to file monthly updates on the 25 

status of the approved capital projects from June 2020 to September 2020 and thereafter to provide 26 

updates as part of the Winter Readiness reports filed in October 2020, November 2020, and December, 27 

2020. 28 
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Except where otherwise noted, information presented in this report covers both the Island 1 

Interconnected System and the Labrador Interconnected System for the period ending September 30, 2 

2020.1 3 

 Annual Work Plan and Winter Readiness Status 2.04 

Hydro’s AWP integrates all planned activities for the year (i.e., corrective maintenance (“CM”), 5 

preventive maintenance (“PM”), and capital project support) that are critical to safe and reliable 6 

production and transmission of electricity. Hydro regularly measures the progress of its AWP execution, 7 

in comparison with the plan, and is able to track the AWP status down to the level of individual work 8 

plan items. The individual AWPs for various assets are incorporated into an integrated AWP. While some 9 

AWP activities are planned for completion through December 2020, those tagged as WR activities were 10 

planned for completion by December 1, 2020. 11 

This report provides a consolidated summary of operation and maintenance progress, both for the 12 

entire AWP (i.e., first chart in each set) and the WR tasks (i.e., second chart in each set), as of September 13 

18, 2020, for each of the following areas of operations: 14 

 Holyrood Thermal Generating Station (“Holyrood TGS”): 15 

 Units 1, 2, and 3; and o16 

 Balance of Plant including black start diesels. o17 

 Gas Turbines: 18 

 Holyrood;  o19 

 Hardwoods; o20 

 Stephenville; and o21 

 Happy Valley. o22 

 Hydraulic Generation: 23 

 Bay d’Espoir; o24 

 Cat Arm; o25 

                                                           
1
 The data used to generate the status charts in Section 2 reflect a data cutoff date of September 18, 2020. 
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 Hinds Lake; o1 

 Paradise River; o2 

 Upper Salmon; and o3 

 Granite Canal. o4 

 Transmission and Rural Operations for the Island Interconnected System and Labrador 5 

Interconnected System: 6 

 Transmission; and o7 

 Terminal Stations. o8 

 Network Services. 9 

Each chart in Section 2 includes the completed and remaining operations and maintenance AWP and 10 

WR tasks, as well as an indication of the planned task completion target to date. A text box adjacent to 11 

each chart set indicates Hydro’s forecasted completion status as of September 18, 2020 in relation to 12 

AWP and WR activities (i.e., Green: On Target, Yellow: Caution – Recovery Required, Red: Target Will 13 

Not be Fully Met). Relevant highlights are also provided. 14 

Refer to Section 3 and Appendix A for the status of capital projects that include additional WR tasks. 15 

 COVID-19 Impacts and Management of Change 2.116 

The 2020 AWP was established prior to the emergence of the COVID-19 pandemic. In response to the 17 

pandemic, Hydro implemented business continuity plans and protocols for work execution to maintain 18 

its ability to complete essential work to ensure service reliability throughout the remainder of the year. 19 

Late in the first quarter of 2020, Hydro reviewed and prioritized its AWP to ensure completion of all 20 

essential operating and capital work in light of the pandemic. As the pandemic continued to evolve 21 

through the year, the review and prioritization process continued. In some cases, Hydro has rescheduled 22 

work to ensure effective execution at a later time than originally planned in 2020. Where work is 23 

considered for cancellation or deferral beyond 2020, Hydro utilizes a Management of Change (“MOC”) 24 

process to ensure risks are properly assessed and mitigation plans established and executed where 25 

required to maintain system reliability.  26 
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 Thermal Generation 2.21 

The status of AWP and WR execution at the Holyrood TGS is summarized in the charts below. As noted, 2 

all planned 2020 WR work is on target for completion by December 1, 2020. 3 

 

Holyrood Unit 1 

Forecast Completion Status: 

On Target  

Comments and Schedule Notables: 

 Unit 1 overall AWP completion 

status is 92% to date. 

 Unit 1 planned WR status is 92% 

complete for 2020. 

 WR activity completion is slightly 

behind plan. All remaining WR 
activities are scheduled for 
completion prior to  
December 1, 2020. 

 Unit 1 annual maintenance 

outage completed  
August 21, 2020. 

 

 

Holyrood Unit 2 

Forecast Completion Status: 

On Target 

Comments and Schedule Notables: 

 Unit 2 overall AWP completion 

status is 45% to date. 

 Unit 2 planned WR status is 32% 

complete for 2020. 

 Progress is ahead of plan. 

 Unit 2 annual maintenance 

outage is ongoing and  
scheduled for completion on 
October 16, 2020. 

 All remaining WR activities are 

scheduled for completion prior  
to December 1, 2020. 
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Holyrood Unit 3 

Forecast Completion Status: 

On Target 

Comments and Schedule Notables: 

 Unit 3 overall AWP completion 

status is 84% to date. 

 Unit 3 planned WR status is 85% 

complete for 2020. 

 WR activity completion is slightly 

behind plan. All remaining WR 
activities are scheduled for 
completion prior to  
December 1, 2020. 

 Unit 3 annual maintenance 

outage was completed on  
June 12, 2020. 

 

 

Holyrood Balance of Plant 

Forecast Completion Status: 

On Target 

Comments and Schedule Notables: 

 Balance of Plant overall AWP 

completion status is 57%  
to date. 

 Balance of Plant planned  

WR status is 35% complete 
for 2020. 

 Progress is ahead of plan. 

 All remaining WR activities are 

scheduled for completion prior 
to December 1, 2020. 
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 Gas Turbine Generation 2.31 

The current status of AWP and WR execution at the Holyrood, Hardwoods, Stephenville, and Happy 2 

Valley Gas Turbines is summarized in the following charts. Planned WR work for all gas turbines is on 3 

target for completion by December 1, 2020. 4 

 

 

Holyrood Gas Turbine 

Forecast Completion Status:  

On Target 

Comments and Schedule Notables: 

 Holyrood Gas Turbine overall 

AWP completion status is 54% 
to date. 

 Holyrood Gas Turbine planned 

WR status is 17% complete for 
2020. 

 Progress is ahead of plan. 

 The fall maintenance outage 

was completed on  
September 19, 2020. 

 Remaining WR activities do not 

require an outage to complete 
and are all scheduled for 
completion prior to  
December 1, 2020. 
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Hardwoods Gas Turbine 

Forecast Completion Status:  

On Target 

Comments and Schedule Notables: 

 Hardwoods Gas Turbine overall 

AWP completion status is 73% 
to date. 

 Hardwoods Gas Turbine planned 

WR status is 54% complete for 
2020. 

 The fall maintenance outage 

has commenced and is  
scheduled for completion on 
October 10, 2020. 

 Remaining WR activities are 

scheduled for completion prior 
to December 1, 2020. 

 

 

Stephenville Gas Turbine 

Forecast Completion Status:  

On Target 

Comments and Schedule Notables: 

 Stephenville Gas Turbine overall 

AWP completion status is 80% 
to date. 

 Stephenville Gas Turbine planned 

WR status is 55% complete for 
2020. 

 Both AWP and WR activity 

completion status are slightly 
behind plan. 

 The fall maintenance outage is 

scheduled to commence  
October 25, 2020. 

 Remaining WR activities are 

scheduled for completion prior 
to December 1, 2020. 
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Happy Valley Gas Turbine 

Forecast Completion Status:  

On Target 

Comments and Schedule Notables: 

 Happy Valley Gas Turbine overall 

AWP completion status is 71%  
to date. 

 Happy Valley Gas Turbine 

planned WR status is 52% 
complete for 2020. 

 The fall maintenance outage is 

scheduled to commence on 
October 5, 2020. 

 Remaining WR activities are 

scheduled for completion prior 
to December 1, 2020. 

 Hydraulic Generation 2.41 

The current status of AWP and WR execution at Bay d’Espoir and other hydraulic generation facilities is 2 

summarized in the charts below. The onset of the COVID-19 pandemic resulted in some low priority 3 

work and several maintenance outages being rescheduled after the 2020 plan was established as noted 4 

in the comments below. Planned WR work for all hydraulic generation facilities is on target for 5 

completion by December 1, 2020. 6 
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Bay d’Espoir Hydraulic Units 

Forecast Completion Status:  

On Target 

Comments and Schedule Notables: 

 Bay d’Espoir overall AWP 

completion status is 64%  
to date. 

 Bay d’Espoir planned WR status 

is 54% complete for 2020. 

 AWP progress is slightly behind 

plan due to some low priority 
AWP activities being rescheduled 
from the first quarter of 2020 to 
the fourth quarter of 2020 due to 
COVID-19 impacts. 

 Remaining unit outages 

scheduled for completion by 
November 6, 2020. 

 Remaining WR activities are 

scheduled for completion prior  
to December 1, 2020. 
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Cat Arm Hydraulic Units 

Forecast Completion Status:  

On Target 

Comments and Schedule Notables: 

 Cat Arm overall AWP completion 

status is 71% to date. 

 Cat Arm planned WR status is 

78% complete for 2020. 

 Annual maintenance outage 

complete. 

 AWP progress is slightly behind 

plan due to some low priority 
AWP activities being rescheduled 
from the second quarter of 2020 
to the fourth quarter of 2020 due 
to COVID-19 impacts. 

 Remaining WR activities are 

scheduled for completion prior  
to December 1, 2020. 

 

 

Hinds Lake Hydraulic Unit 

Forecast Completion Status:  

On Target 

Comments and Schedule Notables: 

 Hinds Lake overall AWP 

completion status is 52%  
to date. 

 Hinds Lake planned WR status is 

8% complete for 2020. 

 Progress is on plan. 

 Annual maintenance outage 

scheduled for completion on 
November 13, 2020. 

 Remaining WR activities are 

scheduled for completion prior 
to December 1, 2020. 
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Paradise River Hydraulic Unit 

Forecast Completion Status:  

On Target 

Comments and Schedule Notables: 

 Paradise River overall AWP 

completion status is 61% 
to date. 

 Paradise River planned WR status 

is 17% complete for 2020. 

 AWP and WR progress are slightly 

behind plan due to rescheduling 
of the plant outage from March 
to November due to COVID-19. 

 Annual maintenance outage 

scheduled for completion on 
November 20, 2020. 

 Remaining WR activities are 

scheduled for completion prior 
to December 1, 2020. 

 

 

Upper Salmon Hydraulic Unit 

Forecast Completion Status:  

On Target 

Comments and Schedule Notables: 

 Upper Salmon overall AWP 

completion status is 71% to date. 

 Upper Salmon planned WR status 

is 58% complete for 2020. 

 AWP and WR progress are shown 

as being behind plan. The annual 
maintenance outage was ongoing 
at the time this data was 
produced. The outstanding items 
are complete and progress is on 
target. 

 Remaining WR activities are 

scheduled for completion prior 
to December 1, 2020. 
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Granite Canal Hydraulic Unit 

Forecast Completion Status:  

On Target 

Comments and Schedule Notables: 

 Granite Canal overall AWP 

completion status is 61%  
to date. 

 Granite Canal planned WR status 

is 73% complete for 2020. 

 AWP progress is behind plan due 

to some low priority AWP 
activities being rescheduled from 
the second quarter of 2020 to the 
fourth quarter of 2020 due to 
COVID-19 impacts. 

 Remaining WR activities are 

scheduled for completion prior 
to December 1, 2020. 

 

 Transmission and Terminal Stations 2.51 

The current status of AWP and WR execution for transmission line and terminal station facilities on both 2 

the Island Interconnected System and the Labrador Interconnected System is summarized in the charts 3 

below. Completion of terminal station work on the Island is behind plan, primarily due to changes made 4 

to outage schedules; however, there are no concerns with completion of work on target. 5 
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Transmission and Rural Operations 
West and East (“TROWE”) - 
Transmission 

Forecast Completion Status:  

On Target 

Comments and Schedule Notables: 

 TROWE Transmission overall 

AWP completion status is 79% 
to date. 

 TROWE Transmission planned 

WR status is 85% complete for 
2020. 

 Remaining WR activities are 

scheduled for completion prior 
to December 1, 2020 

 

 

TROWE – Terminal Stations 

Forecast Completion Status:  

On Target 

Comments and Schedule Notables: 

 TROWE Terminal Stations overall 

AWP completion status is 63% 
to date. 

 TROWE Terminal Stations 

planned WR status is 69% 
complete for 2020. 

 Progress is 88% of plan to date 

for both AWP and WR activities. 

 Remaining WR activities are 

scheduled for completion prior 
to December 1, 2020. 
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Transmission and Rural Operations 
Northern (“TRON”) – Transmission 

Forecast Completion Status:  

On Target 

Comments and Schedule Notables: 

 TRON Transmission overall 

AWP completion status is 90% 
to date. 

 TRON Transmission WR status is 

94% complete for 2020. 

 Progress is slightly behind plan. 

 Remaining operations and 

maintenance activities are 
scheduled for completion prior 
to year end. 

 The remaining WR activity was 

completed on October 2, 2020. 

 

 

TRON – Terminal Station 

Forecast Completion Status:  

On Target 

Comments and Schedule Notables: 

 TRON Terminal Stations overall 

AWP completion status is 69% 
to date. 

 TRON Terminal Stations WR 

status is 81% complete for 2020. 

 Progress is 75% and 83% of plan 

to date for AWP and WR 
activities, respectively. 

 Changes to outage schedules are 

the primary reason for progress 
being behind plan. There are no 
concerns regarding completion of 
work at this time. 

 Remaining WR activities are 

scheduled for completion prior 
to December 1, 2020. 
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Transmission and Rural Operations 
Labrador (“TROL”) – Transmission 

Forecast Completion Status:  

On Target 

Comments and Schedule Notables: 

 TROL Transmission overall  

AWP completion status is 67% 
complete to date. 

 TROL Transmission WR status is 

67% complete for 2020. 

 The remaining activity is 

scheduled for completion prior  
to December 1, 2020. 

 

 

TROL – Terminal Stations 

Forecast Completion Status:  

On Target 

Comments and Schedule Notables: 

 TROL Terminal Stations overall 

AWP completion status is 83% to 
date. 

 TROL Terminal Stations WR status 

is 90% complete for 2020. 

 Progress for both AWP and WR 

activities is slightly behind  
(95% of plan). 

 Remaining WR activities are 

scheduled for completion prior 
to December 1, 2020.  
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 Network Services 2.61 

The current status of AWP and WR execution for Network Services is summarized in the charts below. 2 

All planned WR activities are scheduled for completion by December 1, 2020. 3 

 

Network Services 

Forecast Completion Status:  

On Target 

Comments and Schedule Notables: 

 Network Services overall AWP 

completion status is 66%  
to date. 

 Network Services WR status is 

88% complete for 2020. 

 Progress is slightly behind plan. 

 Remaining WR activities are 

scheduled for completion prior 
to December 1, 2020 

 

 Status of Winter Readiness for Capital Projects 3.04 

Appendix A of this report provides the status of 2020 planned capital projects that include scope related 5 

to 2020–2021 WR for the Island Interconnected System and the Labrador Interconnect System. Table 1 6 

summarizes the status of the WR scope of these projects by asset category. 7 

Table 1: Status of Capital Projects with WR Scope 

Asset Category 
Complete as of 
October 1, 2020 

Incomplete, Expected 
Completion by 

December 1, 2020 

Incomplete, Expected 
Completion after 
December 1, 2020 Total 

Hydraulic Generation 2 0 0 2 

Thermal Generation 0 4 0 4 

Gas Turbine Generation 0 0 0 0 

Terminal Stations 0 0 0 0 

Transmission 0 0 0 0 

Total 2 4 0 6 
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As of October 1, 2020, the WR scope for two of the six capital projects is complete. The WR scopes for 1 

the remaining four projects (Holyrood supplemental projects) are expected to be completed by 2 

November 12, 2020. For details on the status of these remaining four projects please see the monthly 3 

update provided in Appendix H.2 4 

 Plant and Equipment Testing 4.05 

To ensure WR, Hydro follows a structured checklist for planning and documenting its testing and 6 

inspection of plant and equipment in its thermal and hydroelectric generation facilities, as provided in 7 

Appendix B and C, respectively. 8 

In its transmission, terminal station, network services, and gas turbine operations, Hydro relies on its 9 

AWP process to plan and track its WR testing and inspection of these assets. The AWPs in these areas 10 

include planned PM activities and CM items both of which involve inspection and testing. Planned PMs 11 

and CMs, and any other activities pertaining to WR, are flagged inside the respective AWPs and may be 12 

tracked separately from other AWP items that are not WR related. 13 

 Thermal Generation 4.114 

WR testing of generating equipment in Thermal Generation is focused primarily around annual unit 15 

maintenance outages. Following these annual outages, units are run up and synchronized and all 16 

systems are verified before the unit’s operating status is determined and preparedness is confirmed. 17 

Unit load tests are performed at this time as well. It can take a period of time for system conditions to 18 

allow for all required load testing. The WR testing protocol includes the testing of appropriate Balance of 19 

Plant components, including the black start diesel generators.3 20 

The current status of equipment/plant testing for Thermal Generation is indicated in Appendix B of this 21 

report. Consistent with the generation outage schedule shown in Appendix D, units have not yet been 22 

returned to service for the winter operating season although Unit 1 was briefly run at 70 MW from 23 

September 1 to September 2, 2020 and most of the start-up checks for that unit and balance of plant 24 

equipment were completed at that time. 25 

                                                           
2
 “Holyrood Supplemental Capital Projects – Monthly Update” as per Board Order P.U. 14(2020). 

3
 The black start diesel generators are run up to speed and synchronized on a weekly basis to confirm their availability. The 

function of all associated breakers are also tested and confirmed. 
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 Gas Turbine Generation 4.21 

Examples of WR activities that are included in the AWP work scopes and maintenance plans for the 2 

Holyrood, Hardwoods, Stephenville, and Happy Valley Gas Turbines include the following: 3 

 PMs and CMs for major components and auxiliary systems; 4 

 Black start testing; 5 

 Monthly operational testing; and 6 

 Execution of capital upgrades and refurbishment. 7 

AWP charts, which include WR activities, are shown in Section 2.2 of this report. Black start testing has 8 

been completed at the Happy Valley and Holyrood Gas Turbines. The planned black start test for 9 

Hardwoods and Stephenville Gas Turbines is anticipated to be completed before December 1, 2020. 10 

Operational testing of all gas turbines has been carried out throughout the year as planned. 11 

 Hydraulic Generation 4.312 

WR testing of generating equipment in Hydraulic Generation is focused primarily around annual unit 13 

maintenance outages. Following these annual outages, units are run up and synchronized and all 14 

systems are verified before the unit’s operating status is determined and preparedness is confirmed. 15 

Unit load tests are also performed at this time. The WR testing protocol includes the testing of 16 

appropriate Balance of Plant components.  17 

The current status of equipment/plant testing for Hydraulic Generation is indicated in Appendix C of this 18 

report. All inspection and testing of the hydraulic generation facilities is scheduled to be completed by 19 

December 1, 2020.  20 

 Transmission and Terminal Stations 4.421 

4.4.1 Transmission  22 

The summary of maintenance, refurbishment, and replacement criteria that Hydro uses for its 23 

transmission lines was included in the “Transmission and Terminal Station Asset Management Execution 24 
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Report.”4 The report includes criteria for Wood Pole and Steel Structure Line Management Programs, 1 

helicopter patrols, ground patrols, infrared inspections, wood pole treatment, and right-of-way 2 

maintenance. 3 

4.4.2 Terminal Stations 4 

The “Terminal Station Asset Management Overview” document includes the maintenance, 5 

refurbishment, and replacement criteria used by Hydro for Terminal Station assets. Version 5 of this 6 

document was included in the Terminal Station Refurbishment and Modernization project report in 7 

Hydro’s “2021 Capital Budget Application.”5 8 

Since August 2018, Hydro has experienced four circuit breaker failures at the Bay d’Espoir terminal 9 

station. Refer to Section 8 for commentary. 10 

4.4.3 Transmission and Terminal Station Testing 11 

The AWPs for both Transmission and Terminal Stations are predominantly comprised of PMs and CMs, 12 

which inherently involve inspection and testing. Examples of WR activities that are included in the AWP 13 

work scopes include the following: 14 

 Transformer PMs and CMs; 15 

 Annual exercises on all high voltage circuit breakers; 16 

 Exercise of 230 kV circuit breakers from protection during PM inspections; 17 

 Infrared scans at all terminal stations; 18 

 Annual ultrasonic leak testing on all terminal station air systems; and  19 

 Annual helicopter patrol of transmission lines prior to the winter season. 20 

AWP charts, which include WR activities, are shown in Section 2.4 of this report. All WR activities are 21 

planned for completion by December 1, 2020. 22 

                                                           
4
 “Transmission System and Terminal Station Asset Management Execution Report,” Newfoundland and Labrador Hydro, May 

11, 2020. 
5
 “2021 Capital Budget Application,” Newfoundland and Labrador Hydro, rev 1, August 7, 2020 (originally filed on August 4, 

2020), vol II, tab 9. 
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 Network Services 4.51 

The AWP for Network Services is comprised of PMs and CMs which inherently involve inspection and 2 

testing of various assets and systems. AWP charts, which include WR activities, are shown in Section 2.5 3 

of this report. All WR activities are planned for completion by December 1, 2020. 4 

 Generation Outage Schedule 5.05 

Hydro’s 2020 Master Generation Outage Schedule for the period September 1 to December 31, 2020 is 6 

attached to this report as Appendix D.  7 

There are no planned outages of generation equipment extending beyond December 1, 2020. 8 

 Critical Spares 6.09 

 Overview 6.110 

In 2014, Hydro completed extensive reviews of its critical spares requirements in all three areas of its 11 

generation operations: hydraulic generation; thermal generation (Holyrood TGS); and the gas turbines in 12 

Hardwoods and Stephenville. These reviews included a detailed analysis of asset criticality and spare 13 

parts in reference to several factors, including impact on generation reliability and replacement part 14 

availability. A second phase of spares analysis was completed in 2017 for Hydro’s hydraulic generation 15 

facilities and 569 additional items were added to the critical spares list.  16 

Hydro's evaluation of critical spares is an ongoing process with consideration given to asset condition, 17 

level of criticality, parts availability/order lead time, and cost. In some cases, a balanced consideration of 18 

these factors may result in a decision to not procure a part into inventory where the risk to reliability is 19 

judged to be low and/or other measures are available to mitigate against generation unavailability. 20 

Included in this report is a full update on the status of Hydro’s critical spares, as of September 30, 2020, 21 

for the 2020–2021 winter season. This update includes a detailed listing of critical spares requirements 22 

for each area of generation operations and the status of each item. 23 

 2020–2021 Winter Season 6.224 

Hydro’s critical spares status leading into the 2020–2021 winter season is strong. For Thermal 25 

Generation (Appendix E), Gas Turbines (Appendix F), and Hydro Generation (Appendix G), a total of 26 

2,461 critical spares have been identified by Hydro’s three generation operations areas. Of this total, 27 
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2,435 items are in stock (99%), 17 items are on order and the remaining 9 items are in the procurement 1 

process or will be ordered as soon as the specification and part numbers are confirmed. 2 

6.2.1 Thermal Generation 3 

As summarized in Table 2, there are eight critical spare stock items currently not in stock. All of these 4 

items are on order through Hydro’s Supply Chain Department and are in varying stages of the 5 

procurement process. One part is expected to be on site by the end of October 2020 while another is 6 

past the expected delivery date. Supply Chain is following up on the overdue part and an update on this 7 

and all of the other outstanding parts will be included in the November 10, 2020 WR report.  8 

The complete list of critical spares for Holyrood TGS is provided in Appendix E. Note that this list 9 

contains three Inventory Status descriptions: “In-Stock,” “Non-Stock,” and “On Order.” “In-Stock” means 10 

that the part is in inventory, “Non-Stock” means that the part is critical but it is not necessary to keep it 11 

in stock (e.g., because the part is readily available locally), and “On Order” means that the part is 12 

required to be in-stock but is not. For the “Non-Stock” parts, an explanation of the reason why it is 13 

“Non-Stock” is provided in the “Notes” column in Appendix E. 14 

Table 2: Critical Spares for Thermal Generation 

Critical Spare Items Quantity 

In Stock 750 

On Order 8 

Not Yet On Order 0 

Total 758 

 

6.2.2 Gas Turbines 15 

Table 3 summarizes the status of spare parts for the Hardwoods, Stephenville and Holyrood Gas 16 

Turbines and Appendix F contains detailed lists for each gas turbine. 17 

Table 3: Critical Spares for Gas Turbine Generation 

Critical Spare Items Hardwoods/Stephenville Holyrood Total 

In Stock 82 396 478 (96.8%) 

On Order 6 1 7 (1.4%) 

Not Yet On Order 1 8 9 (1.8%) 

Total 89 405 494 
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The spares list for the Hardwoods and Stephenville Gas Turbines is detailed in Appendix F and contains 1 

the critical spares identified for these units. This list contains 89 critical spare parts. Approximately 92% 2 

(82) of these spares are in-stock. Of the remainder, 6 are on order and 1 requires additional engineering 3 

prior to procurement.  4 

The spares list for the Holyrood Gas Turbine is also detailed in Appendix F and includes the critical spares 5 

for this unit. This list contains 405 critical items. Greater than 97% (396) of these spares are in-stock. Of 6 

the remainder, 1 is on order and 8 are not yet on order.  7 

Items that are not yet ordered and require further engineering need original equipment manufacturer 8 

input due to changes in the technical specifications or changes in part numbers related to these 9 

components. These items are actively being ordered as the specification and part numbers for these 10 

parts are determined. 11 

Hydro has utilized a number of its spare parts to address deficiencies found during the 2020 12 

maintenance season. These items have been identified and are currently on order or in the procurement 13 

process. Fall maintenance outages may result in the requirement to replenish additional spare 14 

components. 15 

6.2.3 Hydraulic Generation 16 

Table 4 provides an overview of the critical spares program for Hydro Generation and Appendix G 17 

contains detailed spares lists for the various facilities. 18 

Table 4: Critical Spares for Hydraulic Generation 

Critical Spare Items Quantity 

In Stock 1,207 

On Order 2 

Not Yet On Order 0 

Total 1,209 

 

The two outstanding items are spare potential transformers for Cat Arm and Granite Canal. Both items 19 

have been ordered and are expected to be delivered by November 30, 2020. 20 
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 Near-Term Reliability and Resource Adequacy 7.01 

This section discusses the near-term reliability and resource adequacy of the Newfoundland and 2 

Labrador Interconnected System for the upcoming winter period. It provides a summary of the analysis 3 

presented in Hydro’s “Near-Term Reliability Report.”6 4 

The reliability indices in this near-term report include both annual and monthly Loss of Load Hours 5 

(“LOLH”), Expected Unserved Energy (“EUE”), and Normalized EUE7 for the period of October 1, 2020 to 6 

December 31, 2021. The analysis considers the different types of generating units (i.e., thermal, hydro, 7 

and wind) in Hydro’s fleet, contractual sales, transmission constraints, peak load, load forecast 8 

uncertainty, and capacity assistance programs. Similar to previous analyses, a range of projected 9 

availabilities was considered for the Holyrood TGS. A detailed discussion of the modelling approach used 10 

can be found in Hydro’s “Near-Term Reliability Report.” 11 

Hydro intends to file an update of its assessment of near-term reliability and resource adequacy by 12 

November 16, 2020. 13 

 Assumptions 7.114 

7.1.1 Asset Performance 15 

Hydro updates its assumptions for forced outage rates for all generation assets on an annual basis.8  16 

Forced outage rates used in this analysis are presented in Table 5. 17 

  

                                                           
6
 “Near-Term Reliability Report,” Newfoundland and Labrador Hydro, May 15, 2020. 

7
 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.  
8
 Forced outage rates are updated consistent with the Forced Outage Rates Methodology presented in “Reliability and Resource 

Adequacy Study – 2019 Update,” Newfoundland and Labrador Hydro, November 15, 2019.  
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Table 5: Forced Outage Rates for Hydro-Owned Assets 

Asset Reliability Metric 

Hydraulic Units DAFOR9 = 2.8% 

Holyrood Thermal Units – Base Assumption DAFOR = 15% 

Holyrood Thermal Units – Sensitivity Assumptions DAFOR = 18%, 20% 

Holyrood Gas Turbine DAUFOP10 = 1.7% 

Happy Valley Gas Turbine DAUFOP = 9.8% 

Stephenville Gas Turbine DAUFOP = 30%  

Hardwoods Gas Turbine DAUFOP = 30%  

Diesels DAUFOP = 6.2% 

 

For units not owned by Hydro, the forced outage rates used in Hydro’s modelling are determined using 1 

industry averages.11 Forced outage rates used in this analysis are presented in Table 6. 2 

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 3 

In correspondence dated March 5, 2020 the Board requested that Hydro incorporate a Labrador-Island 4 

Link (“LIL”) outage until June 1, 2021 into its base assumptions. Hydro has performed its analysis 5 

assuming that the LIL is unavailable until June 1, 2021 in all cases. 6 

With respect to the LIL, once modelled as in service the forced outage rate is modelled with a declining 7 

forced outage rate in order to capture any testing activities and potential operational unknowns during 8 

the first years of operation.12 9 

7.1.3 Availability of Capacity Assistance Agreements 10 

Capacity assistance refers to curtailable loads and customer generation available to the utility under 11 

contract to provide capacity on an as needed basis. Hydro currently has an agreement with Corner 12 

                                                           
9
 Derated Adjusted Forced Outage Rate (“DAFOR”). 

10
 Derated Adjusted Utilization Forced Outage Probability (“DAUFOP”). 

11
 As provided in the CEA Generating Equipment Reliability Information System and the NERC Generating Availability Data 

System. 
12

 In year 1 of operation, the monopole forced outage rate is assumed to be 10% for each pole. The forced outage rate 
assumption decreases to 2.5% in year 2, 1% in year 3, and finally to the long-term forced outage rate of 0.556% per pole from 
year 4 onwards. 
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Brook Pulp and Paper Limited for capacity assistance. The current agreement expires either on the 1 

earlier of April 30, 2022 or the commissioning of the Muskrat Falls Generating Station, ensuring the 2 

availability of this agreement to increase system reliability should the LIL be unavailable in either of the 3 

2020–2021 or 2021–2022 winter operating seasons. 4 

Since 2014, Hydro has engaged Vale through various agreements to provide capacity assistance from its 5 

diesel generators. The most recent agreement provided capacity assistance through the 2019–2020 6 

winter operating season and expired on March 31, 2020. Should the LIL be unavailable in either of the 7 

2020–2021 or 2021–2022 winter operating seasons, Hydro would engage Vale with the intent to 8 

undertake an agreement for capacity assistance for that winter. Hydro is in the process of determining 9 

whether such an agreement is required for the 2020–2021 winter operating season and will advise the 10 

Board.  11 

7.1.4 Availability of Maritime Link Imports 12 

The Maritime Link is expected to be available to import energy during the 2020–2021 winter operating 13 

season. Since the in-service of the Maritime Link, Hydro has been successful in making economic 14 

purchases to economically offset the requirement to produce additional thermal energy. From 15 

September 2019 through March 2020, 311 GWh was imported over the Maritime Link through a 16 

combination of monthly agreements, day-ahead commitments, and real-time transactions. During this 17 

period, purchased energy was successfully delivered in more than 95% of scheduled hours offsetting 18 

higher cost thermal generation. While all of the market purchases to date have been made on an 19 

economic basis, these purchases have also provided system reliability benefits by reducing the 20 

requirement to operate Holyrood TGS and standby generation. 21 

Hydro can also purchase energy and capacity for economic reasons by doing short-term transactions or 22 

by making larger, longer term commitments. Therefore, import scenarios are contemplated as 23 

sensitivities to cases considered in this report. Hydro modelled firm imports of 50 MW and 100 MW 24 

from December 2020 to March 2021 with an associated forced outage rate intended to serve as proxy 25 

for anticipated potential interruptions to the import. Since the availability of these contracts depends on 26 

the availability of capacity from a third party to provide firm capacity, there is no guarantee that these 27 

contracts would be available. The analysis demonstrates the effect on the system if the capacity was 28 

available in the requested amounts. 29 
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 System Energy Capability 7.21 

In order to reliably serve its customers, Hydro maintains minimum storage limits to ensure that it is 2 

capable of meeting customer energy requirements. In the current system, these limits represent the 3 

point at which Holyrood generation would be required to be maximized to ensure Hydro could continue 4 

to meet customer requirements in consideration of the historical dry sequence. In early 2020, Hydro 5 

established minimum storage limits to April 30, 2021 in consideration of potential delays in the 6 

availability of the LIL to deliver energy to the Island Interconnected System. This will help ensure 7 

sufficient storage to reliably serve customers should the LIL continue to be delayed beyond the winter of 8 

2020–2021.  9 

The targets do not consider the availability of imports, though imports can provide an additional 10 

opportunity to supplement energy in storage and economically reduce the amount of thermal 11 

generation required to maintain sufficient energy in storage. Imports on the Maritime Link and thermal 12 

generation above minimum are available during the winter 2020–2021 operating season, if required. 13 

Otherwise, imports will be used to offset thermal generation to the extent that it is economically and 14 

technically feasible. At this point, Hydro does not foresee using production from standby generation to 15 

support reservoir levels. With the availability of thermal energy and access to external markets to 16 

provide the balance of load, the availability of energy in reservoir systems does not currently pose a risk 17 

to near-term resource adequacy. Regular assessments of storage at a reservoir level basis are also 18 

completed to ensure that each hydraulic generating unit remains capable of producing at full rated 19 

output through the winter period. 20 

As of September 30, 2020, Hydro’s total system energy in storage was 1,751 GWh, 268 GWh above the 21 

minimum storage limit of 1,483 GWh for September 2020. Figure 1 plots the 2019 and 2020 storage 22 

levels, minimum storage limits, maximum operating level storage, and 20-year average aggregate 23 

storage for comparison. 24 



2020–2021 Winter Readiness Planning Report 

 

 
Page 27 

 

Figure 1: Total System Energy Storage for September 30, 2020 

 Load Forecast 7.31 

Customer load requirements in this analysis are consistent with those used in Hydro’s May 2020 “Near-2 

Term Reliability Report.” The Island Interconnected System utility and industrial load requirements 3 

remain largely unchanged for the 2020–2021 winter operating season compared to the previous winter 4 

operating season and continue to reflect a mostly stagnant outlook for the provincial economy. The 5 

total Labrador Interconnected System Customer Coincident Demand forecast requirements have 6 

decreased by approximately 6.5%, following consultation with Hydro’s Labrador Interconnected System 7 

Industrial customers. Details of Hydro’s current forecasts for the 2020–2021 winter operating season are 8 

provided in Table 7 through Table 9. 9 

An update to Hydro’s near-term load forecast will be provided in Hydro’s Near-Term Reliability Report, 10 

anticipated to be filed by November 16, 2020. 11 
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Table 7: 2020–2021 Island Interconnected System Load Forecast 

  MW 

Utility Requirements 1,484 

Industrial Customers 178 

Island Interconnected System Customer Coincident Demand 1,662 

Island Interconnected System Transmission Losses and Station Service Requirements 76 

Total Island Interconnected System Requirements (P50) 1,738 

P90 Demand Adjustment 60 

Total Island Interconnected System Requirements (P90) 1,798 

 

Table 8: 2020–2021 Labrador Interconnected System Load Forecast 

 MW 

Utility Requirements 143 

Industrial Customers 277 

Labrador Interconnected System Customer Coincident Demand 420 

Labrador Interconnected System Transmission Losses and Station Service Requirements 26 

Total Labrador Interconnected System Requirements 446 

 

Table 9: 2020–2021 Newfoundland and Labrador Interconnected System Load Forecast 

 

MW 

Newfoundland and Labrador Interconnected System Customer Coincident Demand 2,063 

Newfoundland and Labrador Interconnected System Transmission Losses and Station 
Service Requirements 

 101 

Total Newfoundland and Labrador Interconnected System Requirements  2,164 

Island Interconnected System P90 Demand Adjustment 60 

Total Newfoundland and Labrador Interconnected System Requirements (including 
Island Interconnected System P90 Demand Adjustment) 

2,224 

 

 Scenarios Considered and Results 7.41 

The following subsections provide a description of the five scenarios considered for winter 2020–2021, 2 

and the anticipated system reliability in each case (i.e., LOLH, EUE, and normalized EUE results).  3 

7.4.1 Scenarios 4 

Five scenarios were analyzed to assess system reliability under a range of potential system conditions. 5 

 Scenario 1: Assumes that the LIL will be available at full capacity on June 1, 2021. This case 6 

assumes a DAFOR of 15% for the Holyrood TGS and the continued in-service of the Hardwoods 7 
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and Stephenville Gas Turbines through the 2020–2021 winter operating season. No LIL deliveries 1 

are contemplated in advance of June 1, 2021. 2 

 Scenario 2: Varies from Scenario 1 by increasing the Holyrood TGS DAFOR to 18%. 3 

 Scenario 3: Varies from Scenario 1 by increasing the Holyrood TGS DAFOR to 20%.  4 

 Scenario 7: Varies from Scenario 3 by including 50 MW of imports all hours during the winter 5 

season. 6 

 Scenario 8: Varies from Scenario 3 by including 100 MW of imports all hours during the winter 7 

season. 8 

7.4.2 Expected Unserved Energy and Loss of Load Hours Analysis 9 

Annual Assessment Results 10 

Table 10 provides the annual LOLH, EUE and normalized EUE results. Note that the basis for comparison 11 

of results is Hydro’s existing LOLH criteria of not more than 2.8 hours per year. Hydro’s intends to 12 

migrate to its proposed criteria of 0.1 LOLE when the Muskrat Falls project has been fully commissioned 13 

and thermal generation at Holyrood TGS, Hardwoods, and Stephenville have been retired.  14 

Higher levels of LOLH and EUE are observed in all scenarios during 2021, resultant from the LIL being 15 

unavailable during the winter operating season, with exposure increasing as Holyrood TGS unavailability 16 

increases beyond 15%, as observed in the results of Scenarios 2 and 3. As demonstrated in Scenarios 4 17 

and 5, imports over the Maritime Link could be used to mitigate the risk of generation shortfall. An 18 

import of 100 MW in on-peak hours from December to March would be sufficient to reduce the risk of 19 

generation shortfall to an acceptable level in the most onerous modelled scenario. 20 
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Table 10: Annual LOLH, EUE, and Normalized EUE Results 

 

Monthly Assessment Results 1 

Table 11 provides monthly analyses of LOLH and EUE, for each year by month. The monthly analyses 2 

provide additional detail that assists in examining the complexity of the changing power system that 3 

would not necessarily be apparent from an analysis of the annual results only. Completing monthly 4 

analyses allows for easier identification of changes in system behaviour. For example, if a system had a 5 

change in forecast peak demand with no resultant change in annual LOLH or EUE, the monthly analysis 6 

would indicate where differences in LOLH and EUE were anticipated, allowing for better understanding 7 

of the drivers of the annual results. This type of analysis is used by utilities regulated by North American 8 

Electric Reliability Corporation (“NERC”) to complement long-term reliability assessments.  9 

High values of LOLH and EUE are observed in all scenarios during the winter months of 2021 with both 10 

LOLH and EUE growing as the Holyrood TGS unavailability increases. As seen in Scenarios 4 and 5, the 11 

import of firm energy over the Maritime Link produces a significant improvement in system reliability. 12 

                                                           
13

 2020 results from October 1, 2020 to December 31, 2020 only. 
14

 Normalized EUE is calculated on a full calendar year basis. 

Reliability Metric 

LOLH (hours) Oct–Dec 202013 Jan–May 2021 

Scenario 1: LIL 2021, Holyrood TGS DAFOR = 15% 0.66 2.44 

Scenario 2: LIL 2021, Holyrood TGS DAFOR = 18% 0.92 3.77 

Scenario 3: LIL 2021, Holyrood TGS DAFOR = 20% 1.19 4.8 

Scenario 4: LIL 2021, Holyrood TGS DAFOR = 20%, 50 MW imports 0.71 2.67 

Scenario 5: LIL 2021, Holyrood TGS DAFOR = 20%, 100 MW imports 0.41 1.43 

EUE (MWh) Oct–Dec 2020 Jan–May 2021 

Scenario 1: LIL 2021, Holyrood TGS DAFOR = 15% 37 129 

Scenario 2: LIL 2021, Holyrood TGS DAFOR = 18% 55 203 

Scenario 3: LIL 2021, Holyrood TGS DAFOR = 20% 72 264 

Scenario 4: LIL 2021, Holyrood TGS DAFOR = 20%, 50 MW imports 40 138 

Scenario 5: LIL 2021, Holyrood TGS DAFOR = 20%, 100 MW imports 22 68 

Normalized EUE (ppm)14 2020 2021 

Scenario 1: LIL 2021, Holyrood TGS DAFOR = 15% 3.4 12.0 

Scenario 2: LIL 2021, Holyrood TGS DAFOR = 18% 5.2 19.0 

Scenario 3: LIL 2021, Holyrood TGS DAFOR = 20% 6.7 24.5 

Scenario 4: LIL 2021, Holyrood TGS DAFOR = 20%, 50 MW imports 3.7 12.8 

Scenario 5: LIL 2021, Holyrood TGS DAFOR = 20%, 100 MW imports 2.1 6.4 



2020–2021 Winter Readiness Planning Report 

 

 
Page 31 

This demonstrates that firm imports could be used to mitigate the increased risk of resource shortfalls if 1 

the LIL is delayed or if the Holyrood TGS or other generating assets were to perform more poorly than 2 

expected. 3 

It is important to note that, given the conservative nature of this analysis, it has been assumed that the 4 

LIL will not be available in advance of June 2021. If the LIL is available, even at the level of availability 5 

experienced in the winter of 2018–2019, it would have a significant positive impact on system reliability. 6 

Table 11: Monthly LOLH and EUE for 2020–2021 

 

 Risk and Risk Mitigation 8.07 

Hydro’s readiness planning for the 2020–2021 winter season is progressing well and positions the 8 

company to be ready in terms of generation and transmission availability by December 1, 2020. 9 

Potential risks and associated mitigation are described in the following sections, with updates provided 10 

in subsequent reports. Three of the four risks discussed below were previously identified in the 2019–11 

2020 Winter Readiness Planning Reports. 12 

LOLH (hours) Oct Nov Dec Jan Feb Mar Apr May 

Scenario 1: LIL 2021, Holyrood TGS  
DAFOR = 15% 

0.00 0.02 0.64 1.13 0.77 0.54 0.00 0.00 

Scenario 2: LIL 2021, Holyrood TGS  
DAFOR = 18% 

0.00 0.04 0.88 1.77 1.18 0.81 0.01 0.00 

Scenario 3: LIL 2021, Holyrood TGS  
DAFOR = 20% 

0.00 0.05 1.14 2.22 1.52 1.05 0.01 0.00 

Scenario 4: LIL 2021, Holyrood TGS  
DAFOR = 20%, 50 MW imports 

0.00 0.06 0.65 1.22 0.84 0.60 0.01 0.00  

Scenario 5: LIL 2021, Holyrood TGS  
DAFOR = 20%, 100 MW imports 

0.00 0.05 0.36 0.69 0.43 0.30 0.01 0.00 

         
EUE (MWh) Oct Nov Dec Jan Feb Mar Apr May 

Scenario 1: LIL 2021, Holyrood TGS 
DAFOR = 15% 

0 1 36 61 39 29 0 0 

Scenario 2: LIL 2021, Holyrood TGS  
DAFOR = 18% 

0 2 53 97 61 45 0 0 

Scenario 3: LIL 2021, Holyrood TGS 
DAFOR = 20% 

0 3 69 124 82 58 0 0 

Scenario 4: LIL 2021, Holyrood TGS  
DAFOR = 20%, 50 MW imports 

0 3 37 63 43 32 0 0 

Scenario 5: LIL 2021, Holyrood TGS  
DAFOR = 20%, 100 MW imports 

0 2 20 33 20 15 0 0 
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 Bay d’Espoir Operations 8.11 

Hydro anticipates that Bay d’Espoir generation will be fully available by December 1, 2020. Three risks to 2 

reliable operations for the upcoming winter season have been identified. 3 

8.1.1 Bay d’Espoir Penstocks 4 

As a result of previous ruptures of the Bay d’Espoir penstocks, with the most recent being September 5 

2019, Hydro implemented more frequent monitoring and inspections of Bay d’Espoir Penstocks 1, 2, and 6 

3 to monitor penstock performance and ensure reliability in the short-term. 7 

The inspection for Penstock 1 was completed in the summer of 2020 and did not identify any major 8 

defects or areas of concern. The inspection of Penstock 3, which was originally scheduled for completion 9 

in May 2020, was deferred to 2021 due to limitations associated with the onset of the COVID-19 10 

pandemic. This decision was made in consultation with the consultant responsible for the penstock 11 

inspections and it was determined that Penstock 3 is safe for operation until the next scheduled 12 

inspection in 2021. Penstock 3 was last inspected in April 2019. The inspection for Penstock 2 is 13 

scheduled for October 19 to 22, 2020. Penstock 2 has not failed previously and the scheduled 14 

completion of the inspection in October 2020 allows for time in advance of winter to rehabilitate should 15 

any abnormalities be found. 16 

Hydro has taken proactive measures to reduce downtime should another penstock leak occur. Hydro 17 

has added to its inventory long lead pre-rolled steel plate, consulted with third-party contractors to 18 

confirm priority availability of local welding resources, and developed a plan to mobilize an excavator to 19 

the penstock area in December 2020 to avoid potential transportation issues during winter months 20 

when the access roads can be snow covered and icy. Modifications to the Automatic Generator Control 21 

application in Hydro’s Energy Management System, designed to limit the amount of rough zone 22 

operation, have also been implemented for Units 1 to 6 at Bay d’Espoir. A more prescriptive operating 23 

regime has been implemented for Units 1 and 2 given the history of Penstock 1. In this operating 24 

regime, once dispatched, Unit 1 and 2 are limited to a minimum unit loading of 50 MW and are not 25 

cycled or shut down as part of normal system operations. 26 
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Although Hydro has mitigated risk of failure to the extent possible, there is residual risk that a failure 1 

could occur before further life extension work15 is executed. Hydro has estimated a 13 to 23 day repair 2 

timeline, depending on circumstances, should a new failure occur.  3 

8.1.2 Bay d’Espoir Unit 1 Vibration 4 

As noted in Hydro’s “2020–2021 Winter Readiness – Preliminary Overview,”16 higher than normal 5 

vibration levels were being experienced during operation of Unit 1 at loads between 55 and 65 MW. 6 

Hydro completed a four-day outage on September 11, 2020 to investigate the vibration issue and 7 

determined that the generator guide bearing required adjustment to improve clearances. During the 8 

outage these adjustments were completed, critical clearance measurements were taken, and bolt 9 

torque was checked on embedded parts. Completion of these activities successfully reduced the 10 

vibration levels of the unit into an acceptable range allowing for the removal of the previously imposed 11 

operating restriction within the 55–65 MW load range. Hydro is monitoring the trending data of Unit 1 12 

and will provide a status update in subsequent winter readiness reporting. 13 

8.1.3 Bay d’Espoir Terminal Station Circuit Breaker Failures 14 

As introduced in Hydro’s December 10, 2019 “2019–2020 Winter Readiness Planning Report,” and 15 

further described in the “Bay d’Espoir Terminal Station General Electric Dead Tank Circuit breaker 16 

Failure Report,”17 since October 2018, Hydro has experienced four failures of 230 kV General Electric 17 

(“GE”) dead tank circuit breakers at the Bay d'Espoir Terminal Station. 18 

Hydro has developed plans to minimize outage duration in the event of another failure by ensuring the 19 

availability of spare breakers, and spare breaker phases. In the event of a failure, the associated outage 20 

duration to complete repairs is estimated to be two to three days. Hydro has also implemented new 21 

generator operating instructions supplemented with additional breaker protection to reduce the risk of 22 

failure. Hydro is currently reviewing its options for the long-term plan for replacement of these 23 

breakers, with a view to balancing reliability and cost impacts to customers. Updates will be provided in 24 

subsequent winter readiness reporting as available. 25 

                                                           
15

 As communicated in its correspondence “2019 Failure of Bay d’Espoir Penstock 1 and Plan Regarding Penstock Life 
Extension,” Newfoundland and Labrador Hydro, June 3, 2020, Hydro is developing a plan for life extension of the Bay d’Espoir 
penstocks. This work is informed by prior condition assessments and reviews completed by Hydro’s external consultants. 
16

 “2020–2021 Winter Readiness – Preliminary Overview,” Newfoundland and Labrador Hydro, September 21, 2020. 
17

 “Bay d’Espoir Terminal Station General Electric Dead Tank Circuit breaker Failure Report,” Newfoundland and Labrador 
Hydro, February 14, 2020. 
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 Muskrat Falls to Happy Valley Interconnection Project 8.21 

As previously identified in its 2019–2020 Winter Readiness Planning reports, the Muskrat Falls to Happy 2 

Valley Interconnection is dependent on the reliable in-service of the generating units at Muskrat Falls. 3 

As previously communicated to the Board, due to the impacts of the COVID-19 pandemic, the schedule 4 

for Muskrat Falls Unit 1 release for service18 has been impacted and has therefore delayed the 5 

completion of the interconnection project. 6 

On September 28, 2020, Hydro filed an update with the Board regarding the scheduled in-service timing 7 

of the Muskrat Falls generating units, with the first and second unit scheduled for in-service October 31, 8 

2020 and December 31, 2020, respectively. In order to place the Muskrat Falls to Happy Valley 9 

Interconnection in service, a lengthy cutover outage is required. This new schedule for units is now 10 

placing a cutover timing in Labrador’s early winter season which is not conducive to a planned outage 11 

for customers. Additionally, as the commissioning of the units is still ongoing, in order to firmly plan on 12 

use of the interconnection this winter, Hydro would prefer to witness the units in reliable service. As the 13 

current schedule does not allow for this to occur in advance of winter, Hydro will continue to supply 14 

Labrador East using the 138 kV interconnection to Churchill Falls via transmission line L1301/1302. 15 

In light of the recent decision to continue to supply Labrador East using the 138 kV interconnection to 16 

Churchill Falls, Hydro is currently reviewing its winter readiness requirements to determine if any 17 

additional capital or operating work is required to ensure the provision of reliable service to Labrador 18 

East for the 2020-2021 winter.  Additionally, Hydro has implemented a reliability plan, similar to that 19 

which was in place during the 2019-2020 winter season,  for Labrador East for the upcoming winter 20 

season.  As committed in the September 30, 2020 filing, Hydro will provide monthly updates on the 21 

status of its winter reliability plan for Labrador East beginning in November 2020 and carrying through 22 

to March 2021. 23 

As committed in the September 30, 2020 filing,19 Hydro will provide monthly updates on the status of its 24 

winter reliability plan for Labrador East beginning in November 2020 and carrying through to March 25 

2021. 26 

                                                           
18

 First power was achieved on September 22, 2020 and the schedule for in-service announced on September 28, 2020. 
19

 “Muskrat Falls to Happy Valley Interconnection Update and Labrador East Reliability Plan Winter 2020–2021,” Newfoundland 
and Labrador Hydro, September 30, 2020. 
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 Conclusion 9.01 

Despite the challenges faced this year with respect to the COVID-19 pandemic, Hydro is confident in its 2 

winter readiness position and its risk mitigation plans as it heads into the 2020–2021 winter season. 3 

Hydro will continue to monitor progress and execution risks and will file its next Winter Readiness 4 

Planning report by November 10, 2020. 5 





 

 
 

 

Appendix A 
Status of Capital Projects Related to Winter Readiness 





Status of Winter Readiness Scope in 2020 Capital Projects 

on the Island and Labrador Interconnected Systems

Asset Category Project Title

Expected Completion of 

Winter Readiness Scope

(October 1, 2020 Update)

Hydraulic Generation Overhaul Unit 2, Cat Arm Complete

Hydraulic Generation Overhaul Unit 1, Bay d'Espoir Complete

Thermal Generation Overhaul Unit 2 Turbine Valve, Holyrood 31-Oct-2020

Thermal Generation Overhaul Unit 2 Generator, Holyrood 31-Oct-2020

Thermal Generation Overhaul Unit 3 Boiler Feed Pump West, Holyrood 05-Nov-2020

Thermal Generation Condition Assessment and Miscellaneous Upgrades, Holyrood 12-Nov-2020

Notes

1. See Appendix H for more details on the status of the Holyrood projects.
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Hydraulic Generating Stations (Remote Units)

Unit 1 Unit 2 BoP PH Unit 1 BoP Unit 1 BoP Unit 1 BoP Unit 1 BoP

Following Annual Outages, Unit is Run Up, Synchronized and all Systems 

Verified Before Operating Status Determined, as per Energy Control Centre 

("ECC"), Prior to Coming Winter Operating Season to Ensure Preparedness. A 

Unit Load Test is Performed at this Time

  N/A 23-Oct 23-Oct  N/A  N/A 20-Nov N/A

Black Start Test of the Black Start Systems is Performed Prior to the Winter 

Operating Season. Station Service Transfers Alternate Sources    23-Oct 23-Oct     20-Nov 20-Nov

Turbine Main Stop Valve Testing    N/A N/A N/A N/A N/A N/A N/A N/A

Turbine Main Stop Valve Operational    N/A N/A N/A N/A N/A N/A N/A N/A

All Stationary Air Compressors Available           

Air Compressor Operational Checks Performed (e.g. Oil Levels, Cooling 

Water, etc.)
          

Air Compressor STBY/Sequencing Capability/Lead Lag/Standby           

HP Compressors Available        N/A N/A N/A N/A

LP Compressor Available           

Instrumentation Control and Alarms Operational           

Cooling Water Pumps Available    23-Oct 23-Oct N/A N/A N/A N/A N/A N/A

Emergency Cooling Water Available Penstock Supply      N/A N/A    

Cooling Water System Available    23-Oct 23-Oct     20-Nov 20-Nov

TG Pumps Available and Tested for Auto/Manual Start     23-Oct 23-Oct N/A N/A N/A N/A N/A N/A

Shaft Seal System Available N/A N/A N/A 23-Oct 23-Oct  N/A   20-Nov 20-Nov

CW Pump Motorized Discharge Valves 'Manual' and 'Auto', 'Cracked' Position 

Operation Verified
   23-Oct 23-Oct     20-Nov 20-Nov

Rotary (Water) Strainer    23-Oct 23-Oct     20-Nov 20-Nov

Hydraulic System Accumulators Operational   N/A 23-Oct N/A    N/A 20-Nov N/A

Governor System Testing   N/A 23-Oct N/A  N/A  N/A 20-Nov N/A

Governor System Available   N/A 23-Oct N/A  N/A N/A 20-Nov N/A

Hydraulic Pump(s) Available   N/A 23-Oct N/A  N/A  N/A 20-Nov N/A

Hydraulic Pump Gov Auto Start Testing   N/A 23-Oct N/A  N/A  N/A 20-Nov N/A

Generator

Generator Exciter Operation Checked Off- and On-Line   N/A 23-Oct N/A  N/A  N/A 20-Nov N/A

Lubricating System

Portable Centrifuge Operational    N/A 23-Oct N/A  N/A  N/A 20-Nov N/A

Portable Oil Pump (Jacking)    23-Oct N/A  N/A  N/A 20-Nov N/A

Oil Level System Generator Metering   N/A 23-Oct N/A  N/A  N/A 20-Nov N/A

Oil Level System Turbine Metering   N/A 23-Oct N/A  N/A  N/A N/A N/A

AC High Pressure Jacking Oil Pump Available Automatic    N/A 23-Oct N/A  N/A  N/A N/A N/A

Miscellaneous

Breaker and Disconnect Operation Verified by Ops. Dept. and TRO Crew    23-Oct N/A  N/A  N/A 20-Nov N/A

Water Elevation N/A N/A N/A N/A  N/A N/A N/A N/A N/A N/A

Gate Operation N/A N/A N/A N/A  N/A N/A N/A N/A N/A N/A

Water Elevation   N/A 23-Oct N/A  N/A  N/A  N/A

Trashrack System   N/A 23-Oct N/A  N/A  N/A  N/A

Gate Operation   N/A 23-Oct N/A  N/A  N/A  N/A

Water Elevation N/A N/A N/A N/A 23-Oct N/A  N/A  20-Nov N/A

Gate Heating/Ice Away Unit N/A N/A N/A N/A 23-Oct N/A    N/A N/A

Gate Operation N/A N/A N/A N/A 23-Oct N/A  N/A  N/A N/A

Emergency (Back-Up) Diesel Generator N/A N/A N/A N/A 23-Oct N/A  N/A N/A N/A N/A

Emergency Lift  Operation and Tested N/A N/A N/A N/A 23-Oct N/A  N/A N/A N/A N/A

129V Battery Banks Checked        18-Nov 18-Nov  

129V Battery Chargers        18-Nov 18-Nov  

129V Battery Banks Available           

Control Structure

Intake

Spillway/Bypass

Battery Banks And Battery Chargers

Status of Test

Spherical Valves

Service Air, Instrument Air Systems Compressors

TG Cooling Water Systems

Turbine Generator  Governor System

Paradise RiverCat Arm Hinds Lake Upper Salmon Granite Canal

Plant 129V System

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

 - Test completed

N/A - Not Applicable
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Hydraulic Generating Stations (Remote Units)

Unit 1 Unit 2 BoP PH Unit 1 BoP Unit 1 BoP Unit 1 BoP Unit 1 BoP

Status of Test

Paradise RiverCat Arm Hinds Lake Upper Salmon Granite Canal

48V Battery Banks Checked           

Emergency Diesel Generators Tested for Emergency Stop           

Emergency Diesel Generators Tested for Manual and Auto-Start Operation 

along with Auto Breaker Closure as well as Emergency Manual Closing of 

Breakers

          

Alternate AC Sources Available           

Station Services Available           

Transfer Alternate Source           

Control Rooms           

Communications Rooms N/A N/A  N/A  N/A     

All Systems Operational for when Required           

Plant Air Conditioning System

Plant Heating Steam

Emergency Diesel Generators

Plant 48V System

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

 - Test completed

N/A - Not Applicable
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Appendix D 
Master Generation Outage Schedule
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Appendix E 
Critical Spares Status Listing – Thermal Generation 
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Holyrood Supplemental Capital Projects – Monthly Update 

On April 7, 2020, Newfoundland and Labrador Hydro (“Hydro”) filed its application for approval of 
capital projects necessary for the continued operation of the Holyrood Thermal Generating Station 
(“Holyrood TGS”). The application was approved on May 11, 2020 in Board Order P.U. 14(2020). In that 
Order, the Board directed Hydro to file monthly updates on the status of the approved capital projects 
from June to September 2020 and, thereafter, to provide updates as part of the Winter Readiness 
reports filed in October, November, and December of 2020. 

Projects Overview 

Four projects were approved in Board Order P.U. 14(2020): 

 Boiler Condition Assessment and Miscellaneous Upgrades: Scope involves Level 2 condition
assessments on internal components of the main steam generators (boilers) and associated external
high energy piping to identify required refurbishment or replacement work. Hydro will also replace
or refurbish components that are identified as requiring immediate intervention. This project also
includes the completion of required miscellaneous upgrades of condition based deficiencies
identified in the 2019 Condition Assessment and Miscellaneous Upgrades project.

 Overhaul Unit 2 Turbine Valves: Scope includes the total disassembly, detailed internal inspection,
refurbishment, and reassembly of all major steam valves. Valve refurbishment includes replacement
of any identified damaged components.

 Overhaul Unit 3 Boiler Feed Pump West: Scope includes disassembly, inspection, reassembly, and
re-commissioning of the pump. During overhaul, parts, including the volute impeller cartridge, are
replaced as necessary.

 Overhaul Unit 2 Generator: Scope includes disassembly of generator end shields, hydrogen seals,
hydrogen coolers, and bearings; removal of the generator rotor from the stator; cleaning of internal
components; detailed visual inspection and non-destructive evaluation of internal components;
detailed measurement of clearances and alignments; mechanical integrity testing of windings and
core wedges; and replacement or refurbishment of components found to be damaged.

Status Update 

Project schedules and cost updates for the four projects are provided in Tables 1 - 4. All projects remain 
on schedule and on budget with the exception of the Unit 2 Generator Overhaul which is expected to be 
slightly over budget.1 Hydro continues to manage the required work and planned outage schedules with 
an aim to achieving project completion prior to the 2020–2021 winter season. At the time of this 
monthly update, there are no significant execution risks or concerns. 

Status of Units: 

 Unit 1 planned maintenance outage is complete. Start-up commenced on August 25, 2020 and the
unit was placed online on September 1, 2020 and has been in cold standby since that time.
Preparations are currently underway to bring Unit 1 online.

 Unit 2 is currently on its planned annual maintenance outage.

 Unit 3 planned maintenance outage is complete and the unit is operating in synchronous condenser
mode.

1
 Attributed to additional work identified during execution (e.g., epoxy repair of stator winding end cap, re-babbiting of 

generator bearings, and additional time required to realign the generator following reassembly). 
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Table 1: Project Status – Boiler Condition Assessment and Miscellaneous Upgrades 

Approved Budget: 3,056.7     

Total Project YTD ($000) 2,413.0     

Total Project Forecast ($000) 3,056.7     

Major Milestones Start Date End Date Status Overall Project Update

Unit 3 Inspections 15-May-20 12-Jun-20 Complete

Unit 3 Refurbishments 15-May-20 12-Jun-20 Complete

Unit 3 Major Findings N/A N/A Complete

Unit 1 Inspections 15-Jun-20 21-Aug-20 Complete

Unit 1 Refurbishments 15-Jun-20 21-Aug-20 Complete

Unit 1 Major Findings N/A N/A Complete

Unit 2 Inspections 24-Aug-20 2-Oct-20 Complete

Unit 2 Refurbishments 24-Aug-20 2-Oct-20 Complete

Unit 2 Major Findings N/A N/A Complete

Condition Assessment Report Jun-20 31-Dec-20 In progress

• Unit 3: No major findings requiring immediate attention

were discovered during the Level 2 Condition Assessment. 

All work identified during the previous Level 2 Condition

Assessment  was completed in accordance with industry

quality standards.

• Unit 1: No major findings requiring immediate attention

were discovered during the Level 2 Condition Assessment. 

All work identified during the previous Level 2 Condition

Assessment  was completed in accordance with industry

quality standards.

• Unit 2: No major findings requiring immediate attention

were discovered during the Level 2 Condition Assessment. 

All work identified during the previous Level 2 Condition

Assessment  was completed in accordance with industry

quality standards.

• Condition Assessment Report: The condition assessment

report will be finalized after all on site work has been

completed. 

• Expected to be completed on budget.
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Table 2: Project Status – Overhaul Unit 2 Turbine Valves 

Approved Budget: 2,919.5     

Total Project YTD ($000) 2,181.0     

Total Project Forecast ($000) 2,919.5     

Major Milestones Start Date End Date Status Overall Project Update

Control Valves Disassembly 26-Jul-20 7-Aug-20 Complete

Control Valves Inspection 4-Aug-20 22-Aug-20 Complete

Control Valves Refurbishment 4-Aug-20 21-Sep-20 Complete

Control Valves Reassembly 20-Aug-20 21-Sep-20 Complete

Main Stop Valve Disassembly 26-Jul-20 4-Aug-20 Complete

Main Stop Valve Inspection 4-Aug-20 17-Aug-20 Complete

Main Stop Valve Refurbishment 4-Aug-20 12-Sep-20 Complete

Main Stop Valve  Reassembly 22-Aug-20 12-Sep-20 Complete

Reheat Stop/Intercept Valves Disassembly 26-Jul-20 4-Aug-20 Complete

Reheat Stop/Intercept Valves Inspection 4-Aug-20 31-Aug-20 Complete

Reheat Stop/Intercept Valves 

Refurbishment
4-Aug-20 15-Sep-20 Complete

Reheat Stop/Intercept Valves  Reassembly 25-Aug-20 15-Sep-20 Complete

Blowdown Valve Disassembly 6-Aug-20 20-Aug-20 Complete

Blowdown Valve Inspection 21-Aug-20 20-Aug-20 Complete

Blowdown Valve Refurbishment 21-Aug-20 20-Aug-20 Complete

Blowdown Valve  Reassembly 25-Aug-20 26-Aug-20 Complete

Extraction Steam Check Valves Disassembly 29-Jul-20 3-Aug-20 Complete

Extraction Steam Check Valves Inspection 5-Aug-20 22-Aug-20 Complete

Extraction Steam Check Valves 

Refurbishment
5-Aug-20 16-Sep-20 Complete

Extraction Steam Check Valves  Reassembly 24-Aug-20 16-Sep-20 Complete

Commissioning 18-Oct-20 20-Oct-20 Not Started

Unit 2 Outage 6-Jul-20 16-Oct-20 In progress

• Control Valves (x6)

Control valve #6 valve stem runout was outside allowable 

tolerance.  Valve stem was replaced with new.

Control valve #2 stem was worn and runout was outside 

allowable tolerance.  Valve stem was replaced with new.

Control valve #1, #2 and #6 bushings were found to be 

fouled by scaling.  Bushings were honed to remove scale.

Control valve #3, #4 and #5 bushings' clearances were 

found to be greater than acceptable tolerance.  Bushings

were replaced with new.

Upper Control Valve cam shaft was found to be out of 

tolerance for runout.  Shaft was straightened to return it

to acceptable runout tolerance.  This finding is considered

to be consistent with normal wear and tear for this

component.

All 6 crosshead bushings' (3 per control valve) clearances

were found to be out of tolerance.  Bushings were replaced

with new.

• Main Stop Valve (x1)

Valve bushing clearances were found to be fouled by

scaling.  Bushings were honed to remove scale.

Two of three poppet valves were lapped to restore sealing 

contact between valve discs and seat.

NDE revealed cracks in vortex dam welds.  Weld repairs

were completed.  This finding is considered to be 

consistent with normal wear and tear for this component.

Insufficient unused peening lip area was remaining on

valve cap peening lips to permit locking at reassembly. 

Weld repairs were carried out to restore peening lips.

NDE revealed a crack in one stud.  Stud was replaced with

new.

• Reheat Stop/Intercept Valves (x2)

Both Intercept Valves were lapped to restore sealing 

contact between valves and seats.

Insufficient unused peening lip area was remaining on

Intercept Valve peening lips to permit locking at

reassembly.  Weld repairs were made to restore peening 

lips.

NDE revealed linear indications on valve seat welds for

both Stop Valves.  Weld repairs were carried out to restore 

seating surfaces.

Both valve linkage anti-rotation pins were worn beyond

reuse.  Pins were replaced.

• Blowdown Valve (x1) - No significant condition issues

noted to date.

• Extraction Steam Check Valves (x7)

Four shafts were out of straightness tolerance, corroded

and scored.  Shafts were replaced with new. This finding is

considered to be consistent with normal wear and tear for

this component.

All springs were found to be corroded beyond

recommended re-use.  Springs were replaced with new.

• Commissioning dates are tentative and conditional on

there being capacity in the grid to accept power from the 

unit.

• Expected to be completed on budget.
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Table 3: Project Status – Overhaul Unit 3 Boiler Feed Pump West 

Approved Budget: 367.9        

Total Project YTD ($000) 350.0        

Total Project Forecast ($000) 367.9        

Major Milestones Start Date End Date Status Overall Project Update

BFP Disassembly 25-May-20 27-May-20 Complete

Spare Volute Installed 28-May-20 28-May-20 Complete

BFP Reassembled 28-May-20 10-Jun-20 Complete

Offline Commissioning 10-Jun-20 12-Jun-20 Complete

Volute Refurbishment 25-Jun-20 30-Sep-20 Complete

Final Commissioning 29-Oct-20 2-Nov-20 Not started

• Through detailed inspection, the impeller shaft was

found to be out of tolerance for straightness and runout. 

Hydro completed all required refurbishment including 

shaft replacement.  Letter explaining root cause has been

submitted by Flowserve and was provided to Liberty for

review.

• Final commissioning will occur during start up when Unit

3 is returned to generation mode. 

• Expected to be completed on budget. 

Table 4: Project Status – Overhaul Unit 2 Generator 

Approved Budget: 1,294.1     

Total Project YTD ($000) 1,268.2     

Total Project Forecast ($000) 1,358.8     

Major Milestones Start Date End Date Status Overall Project Update

Disassembly of generator end shields, 

hydrogen seals, hydrogen coolers, and 

bearings

25-Jul-20 15-Aug-20 Complete

Removal of the generator rotor from the 

stator.
11-Aug-20 11-Aug-20 Complete

Cleaning of Internal Components 16-Aug-20 21-Sep-20 Complete

Detailed visual inspection and NDE of 

internal components
28-Jul-20 9-Sep-20 Complete

Replacement or refurbishment of 

components found to be damaged 

(Hydrogen Seals, Generator Bearings and 

Stator Winding End-Caps)

14-Aug-20 4-Sep-20 Complete

Generator Reassembly 4-Sep-20 9-Oct-20 In Progress

Commissioning 18-Oct-20 20-Oct-20 Not Started

Unit 2 Outage 6-Jul-20 16-Oct-20 In Progress

• Collector-end and Turbine-end Hydrogen Seal sealing 

faces were found to be damaged.  Seals were replaced with

new to restore sealing efficiency and minimize hydrogen

loss.  This finding is considered to be consistent with

normal wear and tear for this component.

• Two Stator Winding End-Caps damaged by a phenolic 

bolt that vibrated loose from the end-shield.  Phenolic bolt

lock nuts were epoxied in at reassembly.  Bolts were 

installed in accordance with an inspection and test plan to 

ensure their security prior to closing unit.

• Generator elevation relative to Turbine was found to be 

0.012" high and out of tolerance when measured at the 

coupling.  Incorrect alignment can result in issues with

bearing temperature, vibration and premature bearing 

wear.  Correct generator elevation was restored at

reassembly.

• #4 and #5 Generator Bearings were found to be wiped on

the lower halves.  These were sent off-island for re-

Babbiting.  Re-Babbited bearings were installed in the unit. 

This finding is not surprising given that the generator was

found to be set 0.012" relative to the turbine.

• Start-up commissioning dates are tentative and

conditional on there being capacity on the grid to accept

power from Unit 2.

• Expected to be 5% over the approved project budget.
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