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UNDERTAKING JT2.1 1 
  2 


Undertaking  3 
 4 
TO CONFIRM THAT THE DATA IN THE STAFF 113 IS ACCURATE AND PROVIDE 5 
ANY CORRECTIONS AS REQUIRED. 6 
 7 
 8 
Response  9 
 10 
OPG confirms that the data provided by OEB in the spreadsheet titled 11 
“OPG_Panel_2_Nuclear_Capital_Projects_Summary_Staff113” is correct with the 12 
exception of the “Average Variance (%)” calculated by OEB Staff in cell ‘F90’. The OEB 13 
Staff calculation of this value did not capture the value in cell ‘G08’. When included, 14 
the value is 48.99, and not 49.97 as indicated in the spreadsheet.  15 
 16 
OPG does not agree that the Average Variance or Average Variance on Aggregate 17 
calculations presented by the OEB staff represent meaningful estimates of the 18 
variance in the project portfolio.  The calculation of Average Variance is mathematically 19 
invalid for the portfolio as it does not appropriately account for the size of each project. 20 
In addition, the calculations of Average Variance and Average Variance on Aggregate 21 
do not take into consideration the class of the estimate, which should carry significant 22 
weighting when evaluating the effectiveness of the project portfolio’s cost 23 
management.  It is also necessary to consider the cause of each project’s variance 24 
when assessing project performance. Additional information regarding project 25 
variances is provided in Ex. D2-1-3, Tables 1a-1d, while Ex. D2-1-3, Section 3.6, pp. 26 
24-42, provide individual project variance explanations.  27 








Filed: 2021-05-21 
EB-2020-0290 


JT2.2 
Page 1 of 1 


 


UNDERTAKING JT2.2 1 
  2 


Undertaking  3 
 4 
TO PROVIDE A BREAKDOWN OF THE PROJECT MANAGEMENT COMMENTS 5 
AND TWO OF THE LINE ITEMS FOR THE PICKERING ENABLING BUDGET, 6 
PROGRAM MANAGEMENT AND LICENSING AND IIP ACTIONS.  7 
 8 
 9 
Response  10 
 11 
Chart 1 below provides the breakdown of the Program Management and Licensing 12 
costs described in Ex. L-F2-01-Staff-212. 13 
 14 
As the development of the Integrated Implementation Plan (“IIP”) actions is currently 15 
ongoing with a targeted acceptance from the CNSC by August 2022, there is currently 16 
no additional breakdown of the IIP actions costs ($13.6M). These costs have been 17 
budgeted utilizing the same methodology applied in developing the Pickering Extended 18 
Operations budget and reflect the experience gained through the Pickering Extended 19 
Operations initiative. 20 
 21 


Chart 1  22 
 23 


  $M  
Project Management 3.9 


Program Management - Pickering Optimization 2.6 
Financial Analyst - Pickering Optimization 0.1 
IIP Management (PSR2-A) 1.2 


Project Control Pickering Optimization 0.3 
OPG Periodic Safety Review 0.6 
Vendor Periodic Safety Review 0.7 
Total Program Management and Licensing 5.6 


 24 
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UNDERTAKING JT2.3 1 
  2 


Undertaking  3 
 4 
TO SEE WHY THE COSTs OF THE PICKERING 58 DIGITAL CONTROL COMPUTER 5 
HARDWARE MODERNIZATION PROJECT AND THE UPGRADED PLANT A 6 
TOWER PROJECT ARE BEING RECOVERED IN PROJECT OM&A AS OPPOSED 7 
TO BEING FUNDED THROUGH OPG'S DECOMMISSIONING NUCLEAR LIABILITY 8 
FUNDING. 9 
 10 
 11 
Response  12 
 13 
Project #80135 and #86139 are included in Project OM&A because they are required 14 
to be executed to support the safe and reliable operations of Pickering station during 15 
the IR period, prior to the planned Pickering shutdown. The costs of these projects are 16 
not included in the nuclear liabilities.  17 
 18 
Project #80135 Pickering 58 Digital Control Computer (“DCC”) Hardware 19 
Modernization project sustains reliability levels of the DCC in the Nuclear Control room 20 
to continue to maintain nuclear safety before and after Pickering shutdown and reduce 21 
the risk of forced outages prior to Pickering shutdown.    22 
 23 
Project #86139 D2O Upgrading Plant A Towers Removal is required to be completed 24 
based on a condition assessment conducted in March 2020. This assessment 25 
determined that the existing structural condition of the towers presents a safety risk to 26 
workers in the area and adjacent structures and buildings, and is required to be 27 
dismantled by the end of 2022.  28 
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UNDERTAKING JT2.4 1 
  2 


Undertaking  3 
 4 
TO IDENTIFY LABOUR THAT WAS ALLOCATED AND CHARGED TO EXCEPTIONS 5 
TO PLANNED OUTAGES, ON A BEST-EFFORTS BASIS. 6 
 7 
 8 
Response  9 
 10 
Chart 1 below provides the total actual cost of unbudgeted planned outage work for 11 
each year of the 2017-2020 Custom IR term broken down between base OM&A and 12 
outage OM&A.  Forced extension to planned outage (“FEPO”) days are not included 13 
as the costs are not tracked separately. As noted in Ex. E2-1-2 Table 1a, the number 14 
of FEPO days is not significant. 15 
 16 


Chart 1 17 
 18 


 19 


2017 2018 2019 2020
Division Actual Actual Actual Actual


Outage OM&A
Darlington Outages 0.6 0.1 0.0 0.0
Pickering Outages 0.5 0.0 0.0 3.9


Total Outage OM&A 1.1 0.1 0.0 3.9


Base OM&A - Outage Labour
Darlington Outages 0.2 0.0 0.0 0.0
Pickering Outages 0.6 0.0 0.0 1.0


Total Base OM&A - Outage Labour 0.8 0.0 0.0 1.0


Total Unbudgeted Planned Outages 1.9 0.1 0.0 4.9


Unbudgeted Planned Outage OM&A - Including Labour in Base OM&A - Nuclear ($M)
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UNDERTAKING JT2.5 1 
  2 


Undertaking  3 
 4 
TO PROVIDE A BREAKDOWN OF FORECAST AND HISTORICAL SPENDING 5 
FROM '16 TO 2026 FOR EACH THE FOUR TYPES OF OUTAGES, REGULAR 6 
PLANNED OUTAGES, NON-REFURBISHMENT OUTAGES, WHICH IS ALSO 7 
CALLED CYCLICAL OUTAGE, POST-REFURBISHMENT OUTAGE AND VACUUM 8 
BUILDING OUTAGE. 9 
 10 
Response  11 
 12 
The requested breakdowns for each station are provided in Chart 1 below. Non-13 
refurbishment outages, or cyclical outages, reflect costs for various inspection and 14 
maintenance activities associated with a planned outage in accordance with OPG’s 15 
aging and life cycle management programs undertaken during a unit’s refurbishment 16 
that are in addition to and separate from the refurbishment of the units. 17 
 18 


Chart 1 19 
 20 


 21 


2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
Outage Type Actual Actual Actual Actual Actual Budget Plan Plan Plan Plan Plan


Darlington Outages
Planned Outages 107.8 95.9 105.9 73.6 20.8 184.4 18.4 107.5 3.0 123.2 7.5
Cyclical Outages 7.3 40.2 43.6 32.4 29.1 50.8 66.9 79.5 80.2 52.0 32.5
Post-Refurbishment Outages 0.0 0.0 0.0 0.0 0.0 10.2 4.1 0.1 11.4 16.5 4.6
Vacuum Building Outages1 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 16.8


Total Darlington Outages 115.4 136.2 149.5 106.0 49.9 245.4 89.4 187.2 94.7 192.6 61.3


Pickering Outages
Planned Outages 191.3 146.5 172.8 106.0 173.1 124.6 129.5 157.1 104.0 0.0 0.0
Vacuum Building Outages2 0.0 0.0 0.5 5.3 3.3 2.2 27.8 0.3 0.0 0.0 0.0


Total Pickering Outages 191.3 146.5 173.3 111.4 176.4 126.8 157.3 157.4 104.0 0.0 0.0


CRVA Eligible Costs
Fuel Channel Life Extension Ongoing 0.0 31.6 12.8 22.3 20.3 25.2 29.8 14.5 0.3 0.0 0.0
Pickering Extended Operations Enabling 0.0 3.2 9.3 24.7 47.3 32.5 0.0 0.0 0.0 0.0 0.0
Optimization of Pickering Shutdown Enabling 0.0 0.0 0.0 0.0 0.1 1.2 2.6 2.2 13.5 0.0 0.0


Total CRVA Eligible Costs 0.0 34.8 22.1 46.9 67.6 59.0 32.4 16.7 13.8 0.0 0.0


Total Outage OM&A 306.7 317.4 344.9 264.3 293.9 431.2 279.1 361.2 212.4 192.6 61.3


Notes:
1  Darlington VBO expenditures in 2025-2026 are preplanning activities for the 2027 VBO.
2  Pickering VBO expenditures in 2018-2021 are preplanning and inspection activities for the 2022 VBO.


Outage OM&A - Nuclear ($M)
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UNDERTAKING JT2.6 1 
  2 


Undertaking  3 
 4 
TO PROVIDE AN ESTIMATED BUDGET FOR THE POST-REFURBISHMENT 5 
OUTAGE OF UNIT 2. 6 
 7 
 8 
Response  9 
 10 
The first post-refurbishment mini-outage for Darlington Unit 2 is budgeted at $10.1M 11 
outage OM&A costs in 2021. 12 
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UNDERTAKING JT2.7 1 
  2 


Undertaking  3 
 4 
TO EXPLAIN HOW MUCH OF THE 13.2-MILLION-DOLLAR VARIANCE IS DRIVEN 5 
BY UNFILLED VACANCIES. 6 
 7 
 8 
Response  9 
 10 
OPG estimates that temporarily unfilled vacancies contributed about half of the $13.2M 11 
under budget variance in Nuclear Operations Base OM&A in 2020.  12 
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UNDERTAKING JT2.8 1 
  2 


Undertaking  3 
 4 
TO PROVIDE THE PREPARATION OF THE OPERATIONS AND THE PROJECT 5 
SUPPORT FUNCTION OF BASE OM&A ON A MONTHLY BASIS FOR 2022. 6 
 7 
 8 
Response  9 
 10 
Upon further investigation, OPG advises that although its business planning process 11 
involves monthly OM&A detail being planned for the first several years of a planning 12 
period for each function in total, monthly resolution for the allocation of shared costs is 13 
only available for the budget year, in this case being 2021. As such, unlike Darlington 14 
and Pickering functional costs presented in Ex. L-F2-02-Staff-224 and Ex. L-F2-02-15 
Staff-227, OPG does not have an allocated OM&A plan on a monthly basis for 2022 16 
for the nuclear component of the Operations and Project Support functions.  17 
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UNDERTAKING JT2.9 1 
  2 


Undertaking  3 
 4 
TO PROVIDE A BREAKDOWN OF OPERATIONS AND PROJECT SUPPORT 5 
COSTS IN BASE OM&A BY RESOURCE TYPE FOR HISTORICAL AS WELL AS 6 
FORECAST FOR 2016 TO 2026 TO MATCH WHAT WE HAVE IN EVIDENCE. 7 
 8 
 9 
Response  10 
 11 
Chart 1 below provides the requested resource type breakdown for Base OM&A 12 
Operations and Project Support. 13 
 14 


Chart 1 15 
 16 


 17 


2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
Resource Type Actual Actual Actual Actual Actual Budget Plan Plan Plan Plan Plan


Labour 285.7 304.1 309.9 295.2 297.9 280.5 281.5 276.3 284.0 223.7 177.6
Non-Regular Labour 12.3 14.9 19.9 22.4 25.3 24.8 34.6 37.4 36.1 15.9 2.6
Overtime 17.8 17.5 17.4 18.1 17.6 21.5 20.8 19.8 21.2 15.7 8.5
Augmented Staff 10.2 11.9 10.1 9.9 11.0 7.9 6.6 6.6 6.4 2.5 1.0
Materials 7.0 8.4 8.1 8.4 11.0 12.8 12.3 12.2 11.6 13.5 4.0
License Fees 35.2 32.0 34.6 35.1 30.8 38.0 39.4 40.8 42.0 35.5 22.0
Other Purchased Services 68.5 64.1 51.8 61.4 68.6 74.7 84.8 87.3 81.4 72.4 24.8
Other 15.6 13.9 16.8 13.1 14.8 16.7 17.0 17.5 17.5 12.7 6.5


Total Base OM&A 452.3 466.7 468.6 463.7 477.0 476.9 497.0 497.8 500.2 392.0 246.9


Base OM&A - Nuclear - Operations & Project Support ($M)
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UNDERTAKING JT2.10 1 
  2 


Undertaking  3 
 4 
FOR THE PROJECTS REFERRED TO IN A2-02-AMPCO-008:  (A) TO ADVISE 5 
WHEN PIR WILL BE COMPLETED; (B) TO PROVIDE THE DATES THAT THE 6 
THREE REMAINING PROJECTS WERE EXPECTED TO HAVE A 7 
COMPREHENSIVE PIR COMPLETED, TO INDICATE WHY THEY HAVEN'T BEEN 8 
COMPLETED, AND WHEN YOU EXPECT TO HAVE THEM COMPLETED.  9 
 10 
 11 
Response  12 
 13 
The status and completion dates for remaining Comprehensive Post Implementation 14 
Reviews (“PIRs”) referenced in Ex. L-A2-02-AMPCO-008 are included in Chart 1 15 
below.  16 
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Chart 1 1 


 2 


Project 
Number Project Name 


Original 
PIR Due 


Date 
Current PIR 


Due Date Comments 


25619 DN OSB Refurbishment 8/26/2020 PIR Complete Complete. 


41027/41028 
PN Fukushima Phase 2 Beyond Design 
Basis Event Emergency Mitigation 
Equipment 


3/3/2021 7/31/2021 


Additional time is required for 
incremental feedback from Emergency 
Response Team prior to completion of 
PIR. 


49158/49299/
49159/49300 


PB Fukushima Phase 1 Beyond Design 
Basis Event Emergency Mitigation 
Equipment 


3/2/2021 7/31/2021 


Additional time is required for 
incremental feedback from Emergency 
Response Team prior to completion of 
PIR. 


31508/31510 
DN Fukushima Phase 1 Beyond Design 
Basis Event Emergency Mitigation 
Equipment 


12/20/2021 12/20/2021 On Track.  


32202/32204 
DN Fukushima Phase 2 Beyond Design 
Basis Event Emergency Mitigation 
Equipment 


12/20/2021 12/20/2021 On Track.  


83039/80077 Darlington Rapid Delivery Machine N/A N/A 
Project is still in execution phase.  PIR 
target completion date is to be 
determined upon project completion. 


 3 
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UNDERTAKING JT2.11 1 
  2 


Undertaking  3 
 4 
FOR THE COMPLETED PROJECTS PROVIDE A TABLE THAT SHOWS THE DATE 5 
THE PIRS WERE TO BE COMPLETED, THE STATUS, AND THEN PROVIDE ANY 6 
COPIES OF COMPLETED PIRS. 7 
 8 
 9 
Response  10 
 11 
As per Tr. Tech. Conf., May 6, 2021, p. 50, lines 9-15, OPG interprets this undertaking 12 
to refer specifically to the completed Tier 2 projects identified in Ex. D2-1-3, Tables 2a-13 
2g.   14 
 15 
The PIR status and completion dates for completed Tier 2 projects are listed in Chart 16 
1 and Chart 2 below. Completed PIRs are included in Attachment 1.  17 
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Chart 1: In Progress PIRs for Completed Projects from Tier 2 Tables 2a to 2g 1 


 2 
Project 
# 


Project Title Table Status Original PIR 
Completion 
Date 


Target 
Completion 
Date 


Explanation / Comments 


31306 DN Passive Auto-Catalytic 
Recombiners 


2d PIR 
Pending 


 12/08/2020 07/02/2021 The Project Sponsor extended 
PIR date to obtain sufficient 
information for PIR completion. 


31512 DN Fukushima Emergency 
Telecommunications Enhancement 


2d PIR 
Pending 


05/10/2020 07/31/2021 Required the usage of 
performance drills executed in 
February 2021 to validate the 
effectiveness of the project. 


31548 DN Feedwater Chemistry Control 
Improvements 


2a PIR 
Pending 


 11/30/2021 11/30/2021 On track. 


49146 PN Fire Code Compliance for 
Relocatable Structures in Un-Zoned 
Area for Pickering Station 


2e PIR 
Pending 


 12/22/2020  08/31/2021  The Project Sponsor extended 
PIR date to obtain sufficient 
information for PIR completion. 


49161 PB Fukushima Emergency 
Telecommunications Enhancement 
(Capital) 


2c PIR 
Pending 


 12/6/2021 12/6/2021 On track. 


66594 IMS CIGAR Gap System and Drive 
Reliability 


2e PIR 
Pending 


 11/20/2020 07/31/2021 In approval process.  The PIR 
was postponed because of a 
signaling noise issue 
encountered that was 
remediated by a minor 
modification.  


80069 PA Firewater Buried Ring Header 
Replacement (North Loop) 


2e PIR 
Pending 


 03/12/2021 11/30/2021 PIR completion deferred to 
assess effectiveness of 
integration with the South Loop 
Project. 


  3 
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Chart 2: Completed PIRs for Completed Projects from Tier 2 Tables 2a to 2g 1 


 2 
Project 
# 


Project Title Table Status PIR Completed Date 


25918 DN Sally Port Physical Barrier Installation 2e PIR Completed & Attached 3/17/2020 
31410 DN TRF CRS Hydrogen Compressors Condition 


Monitoring System 
2d PIR Completed & Attached 7/15/2020 


31522 DN TRF Deuterium Make-up System (DMS) Electrolyzer 
Replacement 


2a PIR Completed & Attached 3/29/2021 


31530 DN MOT/LIST/SST/10MVA  Spare Transformer Storage 
Facility 


2d PIR Completed & Attached 6/15/2020 


33509 Replacement of Obsolete Computer Components 2d PIR Completed & Attached 7/30/2020 
33623 DN Installation of partial discharge monitors 2d PIR Completed & Attached 6/18/2018 
40680 PB Main Generator AVR and Protective Relay Upgrade 2d PIR Completed & Attached 2/3/2020 
40983 PB Machine Guarding Improvement on Low Risk 


Equipment (Capital) 
2d PIR Completed & Attached 8/6/2019 


40984 PA ECI Strainer Capacity Margin (Capital) 2d PIR Completed & Attached 4/20/2015 
41043 PN Emergency Power Generator Engine Replacement 2d PIR Completed & Attached 3/9/2020 
46605 PA Passive Auto-Catalytic Recombiners 2e PIR Completed & Attached 9/23/2020 
49116 PB SG/EPG Fire Detection Upgrade and CO2 


Suppression Removal 
2e PIR Completed & Attached 1/24/2020 


49132 PB RBSW Dechlorination & MISA Cleanup 2e PIR Completed & Attached 1/24/2020 
49134 PB Replacement of Containment Box-up Monitors 2e PIR Completed & Attached 8/8/2017 
49140 PB Screenhouse Trash Bar Screen Replacement 2e PIR Completed & Attached 7/17/2017 
49247 Unit 1 & 4 Fuel Channel East Pressure Tube Shift Tooling 


(CMFA) 
2e PIR Completed & Attached 3/12/2020 


49267 PN Standby Boiler Capacity Improvement 2e PIR Completed & Attached 3/7/2019 
49284 PN Administration Building Rehab 2e PIR Completed & Attached 1/24/2020 
49296 PA Class II Emergency Lighting 2e PIR Completed & Attached 12/17/2019 
49298 PA Replacement of U1, U4 and IFB-A Stack Monitors 2e PIR Completed & Attached 8/5/2020 
73397 DN ESW Pipe and Component Replacement 2d PIR Completed & Attached 11/17/2016 
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80117 DN CEP Pump Motor Spare 2d PIR Completed & Attached 3/30/2020 
82816 DN Vault Cooling Coil Replacement 2b PIR Completed & Attached 10/16/2020 
82949 DN X-750 Spacer Retrieval CMFA 2d PIR Completed & Attached 11/1/2019 
31528 DN Permanent Detectors for Startup Instrumentation 2d No PIR Required Cancelled Project - 


no PIR Required 
36002 DN MOT Capital Spares 2d No PIR Required No PIR Required, as 


per BCS 
36004 DN EPG Power Turbine Capital Spare 2d No PIR Required Cancelled Project - 


no PIR Required 
38942 TRF Tritium Emissions Reduction Project 2d No PIR Required Cancelled Project - 


no PIR Required 
49299 PA Fukushima Phase 1 Beyond Design Basis Event 


Emergency Mitigation Equipment 
2e No PIR Required PIR requirement 


covered by 49158 
73399 DN BU55/56 Maintenance 2d No PIR Required No PIR Required, as 


per BCS 
82893 DN TRF Analyzer and Cryogenic Temperature Equipment 


Replacement 
2f No PIR Required Cancelled Project - 


no PIR Required 
 1 
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Pr o c e d ur e u p d at e s  Pr o c e d ur e u p d at e s n e e d t o b e a r e q uir e m e nt f or cl o si n g o ut a 
pr oj e ct. A s of J u n e 1 6, 2 0 2 0, C o ntr ol M ai nt e n a n c e pr o c e d ur e N K 3 8 -
C M P -6 3 9 4 4 -0 1  h a s n ot b e e n pr o c e s s e d.  


Fil e d: 2 0 2 1- 0 5- 2 8 
E B- 2 0 2 0- 0 2 9 0 


J T 2. 1 1 
Att a c h m e nt 1 
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TI T L E  


P o st I m pl e m e nt ati o n R e vi e w Pr o c e d ur e  
D o c u m e nt T y p e: Pr o c e d u r e  


 
P a g e:  


2  of 2  


 


Pri nt e d o n 2 0/ 0 7/ 0 9 . T hi s d oc u m e nt m a y h a v e b e e n r e vi s e d si n c e it w a s pri nt e d. A p pr o v e d c urr e nt v er si o n p o st e d o n t h e I ntr a n et.  


S e n s or c ali br ati o n  V ari o u s s e n s or s h a v e a n off s et err or, w hi c h w a s n ot d et e ct e d d uri n g 
c o m mi s si o ni n g. T hi s off s et i s a si m pl e s oft w ar e off s et a n d s h o ul d 
h a v e b e e n d et e ct e d a n d r e s ol v e d b ef or e t ur n o v er. V erifi c ati o n of fi el d 
s e n s or a c c ur a c y s h o ul d b e b ett er c o ntr oll e d b y t h e pr oj e ct.  
 


F O L L O W -U P A C TI O N S  


 
N o n e r e q uir e d  


 
N/ A  


 


 
Pr e p ar e d b y: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ D at e: _ _ _ _ _ _ _ _       R e vi e w e d b y: _ _ _ _ _ _ _ _ _ _ _ _ _ _ D at e: _ _ _ _ _ _   
  A ut h or        Pr oj e ct S p o n s or  


 
A p pr o v e d b y: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ D at e: _ _ _ _ _ _ _ _ _      A p pr o v e d b y : _ _ _ _ _ _ _ _ _ _ _ _ _ _ D at e: _ _ _ _ _ _   
 Pr oj e ct A p pr o v al A ut h orit y Fi n a n c e                Pr oj e ct A p pr o v al A ut h orit y  


 
**A T T A C H B C S


1 0 J ul 2 0 2 0G e or g e C arli n 1 0 J ul 2 0 2 0


J ul y 1 2, 2 0 2 0 1 4- J ul- 2 0 2 0


 


Fil e d: 2 0 2 1- 0 5- 2 8 
E B- 2 0 2 0- 0 2 9 0 
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R e c or d s Fil e I nf or m ati o n:  I nt er n al U s e O nl y 
F or all pr oj e ct s,  fil e i n a c c or d a n c e wit h l o c al pr oj e ct 
m a n a g e m e nt g o v er n a n c e  
F or c a pit al pr oj e ct s, s e n d a c o p y t o S h ar e d Fi n a n ci al 
S er vi c e s/ A s s et A c c o u nti n g  
F or PI R s, r ef er t o O P G -P R O C -0 0 5 6; R et e nti o n: P  


FI N -F O R M -P A -0 0 5 - R0 0 5 *


P r oj e ct Cl o s ur e R e p ort  


 


* A s s o ci at e d wit h FI N -P R O C -0 0 3 0 , Pr o p ert y, Pl a nt a n d E q ui p m e nt
O P G -T M P -0 0 0 4 -R 0 0 5  ( Mi cr o s oft ® 2 0 0 7) 


P a g e 1 of 4 


T hi s Pr oj e ct Cl o s ur e R e p ort ( P C R) f or m i s u s e d f or d o c u m e nti n g r el e v a nt pr oj e ct cl o s ur e i nf or m ati o n a n d a p pr o vi n g t h e pr oj e ct 
cl o s ur e d e ci si o n i n a c c or d a n c e wit h  FI N -P R O C -0 0 3 0 .  It m a y al s o b e u s e d a s a P o st I m pl e m e nt ati o n R e vi e w ( PI R) r e p ort i n 
a c c or d a n c e wit h O P G -P R O C -0 0 5 6, P o st I m pl e m e nt ati o n R e vi e w . 


P a rt 1: Pr oj e ct A c c o u nt Cl o s ur e –  C o m pl et e f or all pr oj e ct s  


I s t hi s PC R al s o u s e d a s a PI R 
r e p ort ?   Y e s  


R e c or d s D o c u m e nt N u m b e r (r e q uir e d o nl y w h e n t h e P C R i s al s o u s e d a s a PI R r e p ort)  


Pr oj e ct E x e c uti n g Or g a ni z ati o n  


D arli n gt o n Pr oj e ct s a n d M o difi c ati o n  


D at e  


M ar c h 1 0,  2 0 21 


Pr oj e ct N u m b e r  


1 6 -3 1 5 2 2


Sit e / L o c ati o n N a m e  


D arli n gt o n N u cl e ar G e n er ati n g St ati o n, Triti u m R e m o v al F a cilit y  


Pr oj e ct Titl e  


Triti u m R e m o v al F a cilit y D e ut eri u m M a k e u p S y st e m El e ctr ol y z er R e pl a c e m e nt  


Pr oj e ct  a n d A s s et (if a n y) D e s c ri pti o n  


Pr oj e ct 1 6 -3 1 5 2 2: D N Triti u m R e m o v al F a cilit y D e ut eri u m M a k e -U p S y st e m El e ctr ol y z er R e pl a c e m e nt Pr oj e ct  


T h e s c o p e of t hi s pr oj e ct i s t o r e m o v e a n d r e pl a c e t h e D e ut eri u m M a k e -U p S y st e m El e ctr ol y z er i n t h e Triti u m R e m o v al F a cilit y.  


C o m p a n y C o d e / B u si n e s s Ar e a ( C o ntr oll e r) 


9 8 0 7  


A s s et Cl a s s ( C o ntr oll e r)  


1 5 3 7 0 0 0 0  


S u p e r  As s et  Nu m b e r 


(C o nt r oll e r)  6 5 9 3 4  


S u p e r  A s s et  D e s c ri pti o n  ( C o ntr oll er) 


D arli n gt o n St ati o n - Triti u m  Re m o v al  Fa cilit y  


P a rt 2: Fi n al I n -S e r vi c e Tr a n sf e r –  C o m pl et e f or C A PI T A L pr oj e ct s  


Fi n al I n -S e r vi c e Tr a n sf e r Cr e dit A c c o u nt ( C o ntr oll e r) 


P a rt 3: Pr oj e ct C o st a n d S c h e d ul e V a ri a n c e –  C o m pl et e f or all pr oj e ct s  


( 1)  Ori gi n al
A p pr o v e d E sti m at e  


( 2)  C urr e nt
A p pr o v e d E sti m at e  


( 3)  Fi n al /
A ct u al s


( 4) V a ri a n c e
( = 3 – 2)


C o st ( $ K)  3, 2 1 8. 0 0  1 4, 5 2 5  1 4, 2 4 4  ( 28 1 ) 


S c h e d ul e (I n -s e r vi c e d at e)  2 0 1 5 -0 4 -1 5  2 0 1 7 -0 8 -3 0  2 0 1 9 -1 1 -0 2  1 0 9  w e e k s b e hi n d  s c h e d ul e  


D eli v e r a bl e s ( C o m pl et e d ?  I nt e n d e d F u n cti o n alit y A c hi e v e d ?  T a r g et v s. A ct u al ?)  


Fil e d: 2 0 2 1- 0 5- 2 8 
E B- 2 0 2 0- 0 2 9 0 
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R e c or d s Fil e I nf or m ati o n:  I nt er n al U s e O nl y 
F or all pr oj e ct s,  fil e i n a c c or d a n c e wit h l o c al pr oj e ct 
m a n a g e m e nt g o v er n a n c e  
F or c a pit al pr oj e ct s, s e n d a c o p y t o S h ar e d Fi n a n ci al 
S er vi c e s/ A s s et A c c o u nti n g  
F or PI R s, r ef er t o O P G -P R O C -0 0 5 6; R et e nti o n: P  


FI N -F O R M -P A -0 0 5 - R0 0 5 *


P r oj e ct Cl o s ur e R e p ort  


* A s s o ci at e d wit h FI N -P R O C -0 0 3 0 , Pr o p ert y, Pl a nt a n d E q ui p m e nt
O P G -T M P -0 0 0 4 -R 0 0 5  ( Mi cr o s oft ® 2 0 0 7) 


P a g e 2 of 4 


D eli v er a bl e s:  


1) D e si g n, pr o c ur e m e nt, c o n str u cti o n, a n d c o m mi s si o ni n g t o r e pl a c e t h e e xi sti n g D M S el e ctr ol y z er u nit.  T h e
r e s ult of t hi s pr oj e ct i s


• A s e c ur e s u p pl y  of d e ut eri u m g a s f or t h e r e m ai ni n g lif e of t h e pl a nt


• A n i n cr e a s e i n t h e s af et y a n d r o b u st n e s s of t h e d e ut eri u m g a s s u p pl y


• Si g nifi c a nt  d e cr e a s e i n t h e n u m b er of f u n cti o n al f ail ur e s a s s o ci at e d wit h t h e d e ut eri u m m a k e -u p
s y st e m


C o m pl eti o n t ar g et:  


Ori gi n al B C S pr oj e ct e d a n  A v ail a bl e F or S er vi c e ( A F S) d uri n g T 1 5 0 1 O ut a g e ( A pril  2 1 , 2 0 1 5). Fi n al A F S w a s 
a c hi e v e d o n O ct o b er 2, 2 0 1 9.    


R ef e r e n c e s or att a c h e d p a g e s f or:  


• Li sti n g i n c hr o n ol o gi c al or d er of all c orr e s p o n di n g B C S s a n d of v ari a n c e a p pr o v al s – d at e a n d a p pr o v al a ut h orit y; a n d
w h at a p pr o v e d – c o st, s c h e d ul e, a n d d eli v er a bl e s


• R ef er e n c e t h e “l e s s o n s l e ar n e d r e p ort”


• Di s c u s si o n a n d a n al y si s –  c o st, s c h e d ul e, d eli v er a bl e s, a n d k e y l e s s o n s l e ar n e d


T ur n o v er D e cl ar ati o n:  M O D 1 2 0 1 3 8  


A d o b e A cr o b at 


D o c u m e nt


B C S att a c h e d b el o w;  


L e s s o n s l e ar n e d r e p ort:  N K 3 8 -L L D -3 9 3 3 0 -1 0 0 0 0 :  L e s s o n s L e ar n e d i n T R F D e ut eri u m M a k e u p S y st e m El e ctr ol y z er 
R e pl a c e m e nt Pr oj e ct  


P a rt 4: P C R A p pr o v al Si g n at ur e s –  C o m pl et e f or all pr oj e ct s  


Pr oj e ct M a n a g e r:  T h e pr oj e ct i s d e cl ar e d cl o s e d.  I c o nfir m t h at all r e m ai ni n g m at eri al s (if a p pli c a bl e) of t h e pr oj e ct ar e 
a p pr o pri at el y di s p o siti o n e d a s s p ar e p art s t o a c c e pti n g b u si n e s s ar e a s or ar e d e cl ar e d s ur pl u s.  N o c o st s s h all b e c h ar g e d  t o 
t hi s pr oj e ct at t hi s p oi nt f or w ar d. 


C o ntr oll e r f or Pr oj e ct Or g a ni z ati o n (if a p pli c a bl e, i. e., t h e B U/ F u n cti o n h a s a Pr oj e ct Or g a ni z ati o n C o ntr oll e r ): I c o nfir m 
t h e i nf or m ati o n d o c u m e nt e d i n t hi s P C R i s c orr e ct. 


P C R S u b mitt e d b y: Pr oj e ct M a n a g e r  P C R R e vi e w e d b y: C o ntr oll e r f or Pr oj e ct E x e c uti n g 
Or g a ni z ati o n  (if a p pli c a bl e) 


S u s a n Tr e ki  


Pr oj e ct M a n a g er, D arli n gt o n Pr oj e ct s 
a n d M o difi c ati o n s  


D at e  


N a m e  


Titl e, D e p art m e nt, B U/ F u n cti o n  D at e  M ar c h 1 1, 2 0 2 1


2 4 M ar 2 1


Fil e d: 2 0 2 1- 0 5- 2 8 
E B- 2 0 2 0- 0 2 9 0 
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S h a w n Kli s - P & M C o ntr oll er







I nt er n al U s e O nl y  


FI N -F O R M -P A -0 0 5 -R 0 0 5  


P r oj e ct Cl o s ur e R e p ort  
 


O P G -T M P -0 0 0 4 -R 0 0 5  ( Mi cr o s oft ® 2 0 0 7) 
P a g e 3 of 4 


St ati o n / Pl a nt Gr o u p / F u n cti o n C o ntr oll e r:  I c o nfir m t h e i nf or m ati o n d o c u m e nt e d i n t hi s P C R i s c orr e ct. 


A s s et O w n e r:  I a ut h ori z e t h e d e ci si o n t o d e cl ar e pr oj e ct cl o s ur e f or t hi s pr oj e ct. 


P C R R e vi e w e d b y: C o ntr oll e r f or S p o n s ori n g 
Or g a ni z ati o n  


P C R A p pr o v e d  b y: A s s et O w n e r  or S p o n s ori n g 
Or g a ni z ati o n A ut h orit y  


N a m e  


Titl e, D e p art m e nt, B U/ F u n cti o n  D at e  


N a m e  


Titl e, D e p art m e nt, B U/ F u n cti o n  D at e  


P a rt 5: PI R Si g n at ur e –  R e q uir e d o nl y w h e n t h e P C R i s al s o u s e d a s a PI R r e p ort  


Si g n at ur e  D at e  


I h a v e r e vi e w e d a n d a c c e pt t h e PI R r e s ult s i n t hi s r e p ort. 


R e vi e w e d b y: Pr oj e ct S p o n s or  


N a m e  


Titl e, D e p art m e nt, B U/ F u n cti o n  


P a rt 6: Di stri b uti o n –  R e q uir e d o nl y w h e n t h e P C R i s al s o u s e d a s  a PI R r e p ort  


Di stri b uti o n:  


W h e n t hi s P C R i s al s o u s e d a s a PI R r e p ort, t h e Pr oj e ct S p o n s or s h all e n s ur e di stri b uti o n ( c c) t o t h e f oll o wi n g p er s o n n el if t h e y 
h a v e n ot alr e a d y si g n e d off a b o v e:  


• Fi n a n c e A p pr o v er i n t h e B C S: N a m e , Titl e, D e p art m e nt, B U/ F u n cti o n


• Li n e A p pr o v er i n t h e B C S: N a m e , Titl e, D e p art m e nt, B U/ F u n cti o n


• Ot h er k e y st a k e h ol d er s:


N a m e, Titl e, D e p art m e nt, B U/ F u n cti o n


M ar 2 5, 2 0 2 1


St e v e Gr e g ori s S V P, D arli n gt o n


Ri c h ar d G e ofr o y f or


M ar c h 2 9, 2 0 2 1


M ar c h 2 9, 2 0 2 1
Ri c h ar d G e ofr o y f or


Br ett L e m m o n - St ati o n C o ntr oll er St e v e Gr e g ori s - S V P, D arli n gt o n


Fil e d: 2 0 2 1- 0 5- 2 8 
E B- 2 0 2 0- 0 2 9 0 
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I nt er n al U s e O nl y  


FI N -F O R M -P A -0 0 5 -R 0 0 5  


P r oj e ct Cl o s ur e R e p ort  
 


O P G -T M P -0 0 0 4 -R 0 0 5  ( Mi cr o s oft ® 2 0 0 7) 
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P a rt 7: P C R C h e c kli st –  C o m pl et e f or all pr oj e ct s b y Pr oj e ct C S A or Pr oj e ct M a n a g e r  


C h e c kli st It e m  C h e c k b o x  


All T e m p u s W or k E v e nt s h a v e b e e n cl o s e d, i n cl u di n g:  


• A s si g n e d T e m p u s W or k E v e nt s


• A S 7 W or k Or d er T a s k cr e at e d w or k e v e nt s


All P O/ W O/ M R s/ C R s h a v e b e e n cl o s e d, i n cl u di n g:  


• R e q u e st s e nt t o A S 7 b u y er t o cl o s e P O/ C O s aft er cl o si n g r el at e d M R s/ C R s


• R e q u e st s e nt t o Pl a n n er t o cl o s e a n y A S 7 W or k Or d er T a s k s


N A


• R e q u e st s e nt t o O N C O R E t o cl o s e all t a s k s a n d a s s o ci at e d P O’ s


N A


All A c cr u al s h a v e b e e n cl e ar e d.  


A n y p ur c h a s e s t hr o u g h p ur c h a si n g c ar d s ( VI S A) or Ari b a W e b C at al o g u e h a v e b e e n r e c o n cil e d i n C o n c ur or 
s hi p p e d b y Ari b a V e n d or.  


N A  


All d ef a ult B u si n e s s E x p e n s e or VI S A d ef a ult a c c o u nt s h a v e b e e n c h a n g e d.  


N A  


All s p ar e p art s h a v e b e e n s et u p i n A S 7, i n cl u di n g:  


• I n v e nt or y b y C at I D wit h R O P/ T M A X v al u e s


• C a pit al S p ar e s ar e s et u p i n t h e a p pr o pri at e A s s et Cl a s s a n d a c c o u nt


All o b s ol et e or s ur pl u s i n v e nt or y or c o m p o n e nt s h a v e b e e n i d e ntifi e d a n d S ur pl u s D e cl ar ati o n s r o ut e d t o e n s ur e 
t h at all r etir e d a s s et s h a v e b e e n pr o p erl y r e m o v e d fr o m t h e fi x e d a s s et l e d g er a n d i n v e nt or y a c c o u nt s.  


T h e S u p er A s s et Cl a s s, t h e C o m p a n y C o d e, S u p er A s s et N u m b er s a gr e e wit h pr e vi o u s R EI S.  


T h e Fi n al A ct u al C o st s a n d C urr e nt A p pr o v e d E sti m at e a gr e e wit h F R A a n d / or S A P. 


If t hi s i s c o m bi n e d P C R/ PI R, it w a s d efi n e d i n t h e a p pr o v e d B C S. 


If t h e A ct u al s ar e gr e at er t h a n t h e A p pr o v e d a m o u nt, t h e o v er s p e n d h a s b e e n a p pr o v e d i n a c c or d a n c e wit h t h e 
a p pr o pri at e O A R El e m e nt s p e cifi e d i n t h e B C S st a n d ar d ( O P G -S T D -0 0 7 6 , D e v el o pi n g a n d D o c u m e nti n g 
B u si n e s s C a s e s), wit h a n a p pr o v e d O P G -F O R M -0 0 7 7 , Pr oj e ct O v er -V ari a n c e A p pr o v al  or a S u p er s e di n g B C S.  


N A  


A c o p y of t h e F R A a n d/ or S A P R e p ort i s att a c h e d.  


Pr oj e ct C S A / Pr oj e ct M a n a g e r ( Si g n -O ff): I c o nfir m e d t h e c o m pl eti o n of all t h e c h e c kli st it e m s. 


Pr oj e ct C S A or Pr oj e ct M a n a g e r  


S u s a n Tr e ki  


N u cl e ar Pr oj e ct s, D arli n g t o n Pr oj e ct s 2  


S i g n at ur e D at e  


M ar c h 1 1, 2 0 2 1


Fil e d: 2 0 2 1- 0 5- 2 8 
E B- 2 0 2 0- 0 2 9 0 
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D o c u m e nt N u m b er:  
FI N - T M P-P A -0 0 2*  


R e vi si o n:  


R 0 2  


P a g e:  
1  of 2  


P O S T I M P L E M E N T A TI O N R E VI E W T E M P L A T E  
( For Si m plifi e d PI R s o nl y ) 


 


A s s o ci at e d wit h FI N- P R O C -P A - 0 1 2, P o st I m pl e m e nt ati o n R e vi e w Pr o c e d ur e. A p pr o v e d ori gi n al wit h s p o n s or, c o p y B T e z a z u H 7 B 2 
Pri nt e d o n 2 0/ 0 2/ 0 4. T hi s d o c u m e nt m a y h a v e b e e n r e vi s e d si n c e it w a s pri nt e d. A p pr o v e d c urr e nt v er si o n p o st e d o n t h e I ntr a n et. 


St ati o n:  
D arli n gt o n  


Pr oj e ct N a m e : 
M O T/ U S T/ 1 0 M V A 
Tr a n sf or m er St or a g e 
F a cilit y   


Pr oj e ct N o.:  
1 6 -3 1 5 3 0  


U nit s:  
1- 4 


C o ntr oll e d D o c N o.:  
D- PI R -2 2 5 0 0 -0 0 0 0 1  


 


A p pr o v al  C o st  D at e   Ti mi n g  
Ori gi n al A p pr o v al E sti m at e  $ 5 , 63 1 k  2 0 1 6 -0 2 -0 5   T ar g et D at e  2 0 1 6 -0 9 -


3 0  
 
A p pr o v al R e vi si o n E sti m at e  


$ 6, 6 2 2 k   
2 0 1 6 -1 2 -
2 3  


 


 
L at e st A p pr o v e d i/ s  D at e  


 
2 0 1 6 -0 9 -
3 0  


 
Fi n al A p pr o v al E sti m at e  


$ 6, 7 5 2 k  2 0 1 6 -1 2 -
2 3  
 


 
I n S er vi c e D at e 


 
2 0 1 7 -0 4 -
2 1  


 
Fi n al A ct u al Pr oj e ct C o st  


$ 6, 6 0 6. 5 k   
2 0 1 7 -0 4 -
2 1  


 
P eri o d u s e d t o c al c ul at e  
P erf or m a n c e r e s ult  


 
2 9 w e e k s  


 


D E L I V E R A B L E S 


T ar g et  A c hi e v e m e nt  


 
St or a g e f or 4 M O T’ s, 1 U S T, 
a n d o n e 1 0 M V A di stri b uti o n 
tr a n sf or m er. 
 
 


 
St or a g e s p a c e h a s b e e n pr o vi d e d f or 4 M ai n O ut p ut Tr a n sf or m er s 
( M O T), 1 U nit S er vi c e Tr a n sf or m er ( U S T), a n d o n e 1 0 M V A di stri b uti o n 
tr a n sf or m er. 


 
A n y of t h e tr a n sf or m er s c a n b e 
tr a n sf err e d t o t h e a p pli c a bl e 
u nit wit hi n 5 d a y s.  
 


 
It w a s c o nfir m e d d uri n g t h e Pr oj e ct t h at a n y of t h e tr a n sf or m er s c a n b e 
tr a n sf err e d t o t h e a p pli c a bl e u nit wit hi n 5 d a y s. 
 


L o c ati o n of st or a g e f a cilit y 
mi ni mi z e s i m p a ct o n O p er at o r 
r o uti n e s a n d p eri o di c 
m ai nt e n a n c e o n t h e s p ar e 
tr a n sf or m er s. 


 
It h a s b e e n c o nfir m e d t h at t h e l o c ati o n of t h e n e w s p ar e 
tr a n sf or m er s d o e s n ot i m p a ct t h e O p er at or r o uti n e s a n d p eri o di c 
m ai nt e n a n c e o n t h e s p ar e tr a n sf or m er s.  


 


Q U A LI T A TI V E  R E S U L T S  


D eli v er a bl e s  All d eli v er a bl e s o n t hi s pr oj e ct h a v e b e e n  c o m pl et e d a n d c o nfir m e d t o 
m e et t h e  d e si g n r e q uir e m e nt s.  
T h e f a cilit y w a s m a d e a v ail a bl e i n ti m e f or t h e n e wl y p ur c h a s e d 
tr a n sf or m er s wit h o nl y mi n or d el a y s. 


 


K E Y L E S S O N S  


Fi n a n ci al   
Ori gi n al Pr oj e ct St art i n 2 0 1 5 w a s m o v e d t o 2 0 1 6 d u e t o b u d g et ar y 
i s s u e s. T h e r u s h t o c o m pl et e i n st all ati o n i n ti m e f or tr a n sf or m er 
d eli v er y o n C a pit al S p ar e s Pr oj e ct 1 6 -3 6 0 0 2 l e d t o r e w or k a n d c o st 
o v err u n s a n d i m p a ct o n Pr oj e ct 1 6 -3 6 0 0 2.  
 


Fil e d: 2 0 2 1- 0 5- 2 8 
E B- 2 0 2 0- 0 2 9 0 


J T 2. 1 1 
Att a c h m e nt 1 
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TI T L E  


P o st I m pl e m e nt ati o n R e vi e w Pr o c e d ur e  
D o c u m e nt T y p e: Pr o c e d ur e  


 
P a g e:  


2  of 8  


 


Pri nt e d o n 2 0/ 0 2/ 0 4. T hi s d o c u m e nt m a y h a v e b e e n r e vi s e d si n c e it w a s pri nt e d. A p pr o v e d c urr e nt v er si o n p o st e d o n t h e I ntr a n et.  


Pr oj e ct M a n a g e m e nt   
B e c a u s e ci vil d e si g n w a s p erf or m e d b y O P G a n d n ot p art of t h e 
c o ntr a ct, t h e E P C v e n d or e m pl o y e d ci vil e n gi n e er s w h o w er e n ot 
d e si g n q u alifi e d, w hi c h l e d t o r e w or k a n d c o st o v err u n s.  
W h e n ci vil d e si g n i s n ot p art of a n E P C c o ntr a ct, t h e c o ntr a ct m u st 
cl e arl y sti p ul at e t h e q u alifi c ati o n r e q uir e d of t h e c o ntr a ct or ci vil 
e n gi n e er s a n d t h eir n o n -d e si g n r e s p o n si biliti e s.  
 


F O L L O W -U P A C TI O N S  


  
N o n e.  
 
 


 
 
 
Pr e p ar e d b y: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  D at e:  _ _ _ _ _ _ _ _ _ _        
 R o b Ur ai s a mi 
 S e cti o n M a n a g er – El e ctri c al 
 D arli n gt o n   


 
 
R e vi e w e d b y: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  D at e:  _ _ _ _ _ _ _ _ _ _    
 J uli a P etri e 
 M a n a g er, P erf or m a n c e E n gi n e eri n g 
 D arli n gt o n 


 
 
A p pr o v e d b y: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  D at e:  _ _ _ _ _ _ _ _ _ _        
 Pr oj e ct A p pr o v al A ut h orit y Fi n a n c el A ut h orit y 


 
 
 
A p pr o v e d b y : _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  D at e:  _ _ _ _ _ _ _ _ _ _    
  Z ar K h a n s a h e b 
  Dir e ct or, St ati o n E n gi n e eri n g 
  D arli n gt o n 


 
* * A T T A C H B C S


5 F E B 2 0 2 0


F e b. 5, 2 0 2 0


F e b 7, 2 0 2 0


J u n 1 5, 2 0 2 0
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D o c u m e nt N u m b er:  
FI N - T M P-P A -0 0 2*  


R e vi si o n:  


R 0 2  


P a g e:  
1  of 3  


P O S T I M P L E M E N T A TI O N R E VI E W T E M P L A T E  
( For Si m plifi e d PI R s o nl y ) 


 


A s s o ci at e d wit h FI N- P R O C -P A - 0 1 2, P o st I m pl e m e nt ati o n R e vi e w Pr o c e d ur e. A p pr o v e d ori gi n al wit h s p o n s or, c o p y B T e z a z u H 7 B 2 
Pri nt e d o n 2 0/ 0 7/ 2 3. T hi s d o c u m e nt m a y h a v e b e e n r e vi s e d si n c e it w a s pri nt e d. A p pr o v e d c urr e nt v er si o n p o st e d o n t h e I ntr a n et. 


St ati o n:  
D arli n gt o n  


Pr oj e ct N a m e :  
D C C O b s ol et e 
C o m p o n e nt R e pl a c e m e nt  


Pr oj e ct N o.:  
1 6 -3 3 5 0 9  


U nit s:  
0 1 4  


 


C o ntr oll e d D o c N o.:  
D- PI R -6 9 0 0 0 -1 0 0 0 3  


 


A p pr o v al  C o st  D at e   Ti mi n g  


Ori gi n al A p pr o v al E sti m at e  $ 8, 0 9 5  S E P -2 0 0 3  


 


T ar g et D at e  J U N -2 0 1 9  


 
A p pr o v al R e vi s i o n E sti m at e 


$ 8, 5 7 7  J U N -2 0 0 5  
 
L at e st A p pr o v e d i/ s D at e  


J U N -2 0 1 9  
 


 
A p pr o v al R e vi si o n E sti m at e  


$ 8, 7 3 9  O C T -2 0 0 6  
 
I n S er vi c e D at e 


J U N -2 0 1 9  


A p pr o v al R e vi si o n E sti m at e  $ 8, 7 3 7 k  J U L -2 0 0 7    


A p pr o v al R e vi si o n E sti m at e  $ 8, 8 5 5 k  J A N -2 0 0 9    


A p pr o v al R e vi si o n E st i m at e $ 8, 6 5 5 k  J U L -2 0 1 0    


A p pr o v al R e vi si o n E sti m at e  $ 8, 9 5 5 k  J U N -2 0 1 1    


A p pr o v al R e vi si o n E sti m at e  $ 8, 8 4 4 k  O C T -2 0 1 2    


A p pr o v al R e vi si o n E sti m at e  $ 9, 1 1 2 k  M A Y -2 0 1 4    


A p pr o v al R e vi si o n E sti m at e  $ 9, 4 0 8  A U G -2 0 1 5    


A p pr o v al R e vi si o n E sti m at e  $ 9, 4 5 9 k  S E P -2 0 1 6    


A p pr o v al R e vi si o n E sti m at e  $ 9, 4 5 8 k  N O V -2 0 1 7    


Fi n al A p pr o v al E sti m at e  $ 9, 6 0 8 k  O C T -2 0 1 8    


Fi n al A ct u al Pr oj e ct C o st  $ 9, 5 9 9  J U N -2 0 1 9  
 
P eri o d u s e d t o c al c ul at e  
P erf or m a n c e r e s ult  


Q 4 2 0 0 0 -
Q 3 2 0 0 2 
v s 
Q 2 2 0 1 8 – 
Q 1 2 0 2 0  
 


 


D E LI V E R A B L E S  


T ar g et  A c hi e v e m e nt  


C orr e cti v e M ai nt e n a n c e Ti m e 
– 3 0 % R e d u cti o n  
 
 
 


T h e 2 0 0 2 Q 3 h e alt h r e p ort di d n ot r e p ort t h e n u m b er of 
c orr e cti v e/ d efi ci e nt/ pr e v e nt ati v e m ai nt e n a n c e w or k or d er or ti m e it t o o k 
t o e x e c ut e t h e s e t y p e s of m ai nt e n a n c e.  I n st e a d, a n o v er all i n di c at or of 
D C C  u n a v ail a bilit y w a s r e p ort e d.  
 
I n 2 0 0 2 Q 3 h e alt h r e p ort, it r e p ort e d u n a v ail a bilit y a v er a g e of 1 2. 1 3 
h o ur s/ D C C/ q u art er.  
 
I n t h e 2 0 2 0 Q 1 h e alt h r e p ort, t h e u n a v ail a bilit y a v er a g e i s 4. 0 4 
h o ur s/ D C C/ q u art er.  N ot e t h at t hi s n u m b er r efl e ct s  t h e D C C 
m ai nt e n a n c e  h o ur s o nl y a n d d o e s n ot i n cl u d e D C C u n a v ail a bilit y d u e 
t o pl a n n e d e xt e n d e d D N R U 2 b u s o ut a g e s.  T hi s i s a 6 7 % r e d u cti o n. 
 
A r e vi e w of c o m p o n e nt s r e pl a c e d b y t h e pr oj e ct i n di c at e d  m or e t h a n 
3 0 % r e d u cti o n of C orr e cti v e M ai nt e n a n c e : 


Fil e d: 2 0 2 1- 0 5- 2 8 
E B- 2 0 2 0- 0 2 9 0 


J T 2. 1 1 
Att a c h m e nt 1 


P a g e 1 0 of 6 7







TI T L E  


P o st I m pl e m e nt ati o n R e vi e w Pr o c e d ur e  
D o c u m e nt T y p e: Pr o c e d ur e  


 
P a g e:  
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Pri nt e d o n 2 0/ 0 7/ 2 3. T hi s d o c u m e nt m a y h a v e b e e n r e vi s e d si n c e it w a s pri nt e d. A p pr o v e d c urr e nt v er si o n p o st e d o n t h e I ntr a n et.  


•  C P U P o w e r S u p pli e s:  Fr o m 2 0 0 0 Q 4 t o 2 0 0 2 Q 3, t h er e w er e 2 1 
f a ult e v e nt s t h at r e q uir e d c orr e cti v e m ai nt e n a n c e.  Fr o m 
2 0 1 8 Q 2 t o 2 0 2 0 Q 1, t h er e w er e n o C P U P o w er S u p pl y e v e nt s.  


•  M H D/ T E -1 6 Dri v e s:  Fr o m 2 0 0 0 Q 4 t o 2 0 0 2 Q 3, t h er e w er e 1 4 
f a ult e v e nt s t h at r e q uir e d c orr e cti v e m ai nt e n a n c e .  Fr o m 
2 0 1 8 Q 2 t o 2 0 2 0 Q 1, t h er e w er e 3 e v e nt s.  


•  D U C/ D U S C:  Fr o m 2 0 0 0 Q 4 t o 2 0 0 2 Q 3, t h er e w er e 1 2 0 f a ult 
e v e nt s t h at r e q uir e d c orr e cti v e m ai nt e n a n c e .  Fr o m 2 0 1 8 Q 2 t o 
2 0 2 0 Q 1, t h er e w er e 2 e v e nt s.  


 
Pr e v e nt ati v e M ai nt e n a n c e 
Ti m e – 5 0 % R e d u cti o n  
 


T h e 2 0 0 2 Q 3 h e alt h r e p ort di d n ot r e p ort t h e n u m b er of 
c orr e cti v e/ d efi ci e nt/ pr e v e nt ati v e m ai nt e n a n c e w or k or d er or ti m e it t o o k 
t o e x e c ut e t h e s e t y p e s of m ai nt e n a n c e.  I n st e a d, a n o v er all i n di c at or of 
D C C u n a v ail a bilit y w a s r e p ort e d.  
 
I n 2 0 0 2 Q 3 h e alt h r e p ort, it r e p ort e d u n a v ail a bilit y a v er a g e of 1 2. 1 3 
h o ur s/ D C C/ q u art er.  
 
I n t h e 2 0 2 0 Q 1 h e alt h r e p ort, t h e u n a v ail a bilit y a v er a g e i s 4. 0 4 
h o ur s/ D C C/ q u art er.  N ot e t h at t hi s n u m b er r efl e ct s  t h e D C C 
m ai nt e n a n c e h o ur s o nl y a n d d o e s n ot i n cl u d e D C C u n a v ail a bilit y d u e 
t o pl a n n e d e xt e n de d D N R U 2 b u s o ut a g e s.  T hi s i s a 6 7 % r e d u cti o n.  


C o ntri b uti o n t o D C C St all s –  
5 0 % R e d u cti o n.  


 
I n t h e 2 0 0 2 Q 3 h e alt h r e p ort, it n ot e d 1 1 9 D C C/ C P C st all s i n a 2 y e ar 
p eri o d (fr o m 2 0 0 0 Q 4 t hr o u g h 2 0 0 2 Q 3).   It w a s n ot e d t h at at l e a st 1 0 -
1 5 % of t h e st all s (i. e. 1 2 -1 8) w er e d u e t o i s s u e s t h e pr oj e ct a d dr e s s e d 
( e. g. m e m or y i s s u e s). 
 
I n t h e l at e st 2 0 2 0 Q 1 h e alt h r e p ort, t h er e w er e 4 D C C/ C P C st all s i n a 2 
y e ar p eri o d (fr o m 2 0 1 8 Q 2 t hr o u g h 2 0 2 0 Q 1).  T w o of t h e s e st all s w er e 
r el at e d t o t h e D U R C c o ntr oll er.  T hi s i s a 8 3-8 9 % r e d u cti o n.  


 


Q U A LI T A TI V E  R E S U L T S  


T e c h ni c al S u p p ort A v ail a bl e 
f or l o n g t er m s u p p ort 


S y st e m d e si g n of t h e r e pl a c e m e nt c o m p o n e nt s w a s c arri e d o ut b y 
O P G st aff.  T h e C o m p ut er a n d C o ntr ol D e si g n D e p art m e nt r et ai n s 
d e si g n r e s p o n si bilit y , k n o wl e d g e a n d e x p erti s e t o pr o vi d e l o n g t er m 
s u p p ort.  


S p ar e P art s  S uffi ci e nt s p ar e p art s w er e pr o c ur e d t o m ai nt ai n d e si g n f or lif e of 
st ati o n.  


S c h e d ul e P erf or m a n c e  S c h e d ul e w a s e xt e n d e d s e v er al ti m e s, r e s ulti n g i n 8 y e ar s of d el a y.  
U pfr o nt pl a n ni n g a n d eli mi n ati o n of s c o p e cr e e p i s r e q uir e d t o 
eli mi n at e t h e s e s c h e d ul e d el a y s.  


C o st P erf or m a n c e  C o st w a s i n cr e a s e d s e v er al ti m e s.  U pfr o nt pl a n ni n g a n d eli mi n ati o n of 
s c o p e cr e e p i s r e q uir e d t o eli mi n at e c o st i n cr e a s e d.  I n cr e a s e d 
c o nti n g e n c y i s r e q uir e d t o a c c o m m o d at e fl u ct u ati n g c o m p e n e nt c o st s 
o n t h e i nt er n ati o n al m ar k et.  


 


K E Y L E S S O N S  


I mpr o v e d e sti m at e s f or 
c o m p ut er r e pl a c e m e nt 
pr oj e ct s  


 
L e s s o n s l e ar n e d o n t h e D C C O b s ol e n c e pr oj e ct c o ntri b ut e d t o 
i m p or v e d e sti m at e s f or t h e D C C, C P a n d S E M a gi n g m a n a g e m e nt 
pr oj e ct a n d t h e F H a gi n g m a n a g e m e nt pr oj e ct.   T hi s pr oj e ct w a s t h e 
fir st it er ati o n of r e v er s e e n gi n e eri n g b y o ur v e n d or p art n er s a n d 
e sti m ati n g l e s s o n s l e ar n e d w er e i n c or p or at e d i nt o si mil ar pr oj e ct s t o 
n arr o w t h e v e n d or d e si g n c o st s e sti m at e s.  


 
 


Fil e d: 2 0 2 1- 0 5- 2 8 
E B- 2 0 2 0- 0 2 9 0 
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TI T L E  


P o st I m pl e m e nt ati o n R e vi e w Pr o c e d ur e  
D o c u m e nt T y p e: Pr o c e d ur e  


 
P a g e:  


3  of 8  


 


Pri nt e d o n 2 0/ 0 7/ 2 3. T hi s d o c u m e nt m a y h a v e b e e n r e vi s e d si n c e it w a s pri nt e d. A p pr o v e d c urr e nt v er si o n p o st e d o n t h e I ntr a n et.  


I m pr o v e d pr eli mi n ar y 
e n gi n e eri n g pr o d u ct s f or 
r e v er s e e n gi n e eri n g 


 
I m pr o v e d e n gi n e eri n g a n d t e c h ni c al s p e cifi c ati o n s t o e n s ur e q u alit y 
e n gi n e er e d pr o d u ct s.  R e q uiri n g a v e n d or t o d e v el o p a r e v er s e 
e n gi n e er e d  pr o d u ct fr o m a r e q uir e m e nt s d o c u m e nt t h at si m pl y st at e d 
“ m a k e t h e n e w o n e t h e s a m e a s t h e ol d o n e” w a s i n s uffi ci e nt a n d l e d 
t o p o or q u alit y. 


 
 


F P G A d e v el o p m e nt 
st a n d ar d s f or e n gi n e er e d 
pr o d u ct s  


D e v el o p  st a n d ar d f or F P G A b a s e d d e si g n s t o u s e a s oft w ar e 
d e v el o p m e nt Q A pr o gr a m f or fir m w ar e d e v el o p m e nt.  I E C st a n d ar d i s 
i n pr o gr e s s.  All F P G A d e v el o p m e nt n o w f oll o w s a s oft w ar e 
d e v el o p m e nt pr o c e s s a n d Q A pr o gr a m.  


Pr oj e ct M a n a g e m e nt  
T hi s pr oj e ct h a d 6 diff er e nt P M s o v er t h e lif e c y cl e of t h e pr oj e ct.  
Mi gr ati n g f ut ur e pr oj e ct s t o t h e P M O m o d el will i m pr o v e pr oj e ct 
p erf or m a n c e.  


F O L L O W -U P A C TI O N S  


N A  All I s s u e Tr a c ki n g Fil e (I T F) a cti o s n h a v e b e e n c o m pl et e d.  N o f ut h er 
a cti o n s ar e r e q uir e d.  
 


 
 
Pr e p ar e d b y: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _     D at e: _ _ _ _ _ _ _ _ _ _ _ _ _    
         Br y o n E n g el a g e  
     Pr oj e ct L e a d er II  
     C o m p ut er s a n d C o ntr ol s D e si g n  
 
 
R e vi e w e d b y: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _     D at e: _ _ _ _ _ _ _ _ _ _ _ _ _   
         N a n a O s ei A d d a e  
     S e cti o n M a n a g er  
     C o m p ut er s a n d C o ntr ol s D e si g n  
           


 
R e vi e w e d b y: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _    D at e: _ _ _ _ _ _ _ _ _ _ _ _ _    
         D a vi d R o g al s ki  
     Sr M a n a g er  
     C o m p ut er s a n d C o ntr ol s D e si g n  
 
 
A p pr o v e d b y: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _     D at e: _ _ _ _ _ _ _ _ _ _ _ _    
     Br ett L e m m o n  
     Fi n a n c e C o ntr oll er, D arli n gt o n  
 
 
 
A p pr o v e d b y : _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _    D at e: _ _ _ _ _ _ _ _ _ _ _ _ _  
  Z ar K h a n s a h e b  
   Dir e ct or, St ati o n E n gi n e eri n g  
   D arli n gt o n                  


 
 
 
 
** A T T A C H B C S


J ul y 2 3, 2 0 2 0


2 3 J ul 2 0 2 0


3 0 J ul y 2 0 2 0


3 0 J ul y 2 0 2 0


3 0 J ul y 2 0 2 0


 


Fil e d: 2 0 2 1- 0 5- 2 8 
E B- 2 0 2 0- 0 2 9 0 


J T 2. 1 1 
Att a c h m e nt 1 
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O N T A RI O 
R e vi si o n: 


R 0 2 


G E N E R A TI O N I M P L E M E N T A TI O N R E VI E W 
( F or Si m plifi e d PI R s o nl y) 


St ati o n: P r oj e ct N a m e: P r oj e ct N o.: U nit s: D- PI R- 3 3 1 3 0- 1 0 0 0 1, 


D arli n gt o n P arti al Di s c h ar g e 1 6- 3 3 6 2 3 U nit s 0, 1, 2, 3, 4 R e v 0 0 0 
M o nit ori n g ( P D M) Pr oj e ct 


Ori gi n al A p pr o v al E sti m at e 
( U nit 0, 1, a n d 3 o nl y) 


A p pr o v al R e vi si o n E sti m at e 


Fi n al A p pr o v al E sti m at e 
(i n cl u di n g c o nti n g e n c y) 


Fi n al A ct u al P r oj e ct C o st 
( U nit 0, 1, 2, 3, & 4) 


T a r g et 


E st a bli s h P D b a s eli n e f or all 
P H T P u m p M ot or s a n d M ai n 
G e n er at or s. 


E st a bli s h tr e n d of all P H T 
P u m p M ot or s a n d M ai n 
G e n er at or s u si n g r e al ti m e 
d at a. 


D et er mi n e a r ef ur bi s h m e nt 
str at e g y f or t h e P H T P u m p 
M ot or s a n d M ai n G e n er at or s 
u si n g t h e P D d at a c oll e ct e d 


Ti mi n g 
U nit 0- 2 0 1 1 


$ 2, 4 3 8 K M a y 2 0 0 9 T ar g et D at e U nit 1 - D 1 1 1 1 
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T h e P D M s y st e m i n st all e d o n P H T p u m p m ot or s a n d m ai n g e n er at or s i s 


c a p a bl e of pr o vi di n g a c c ur at e P D d at a w hil e t h e u nit i s i n o p er ati o n . A s a 


r e s ult, d at a c oll e cti o n i s s c h e d ul e d e v er y si x m o nt h s u n d er P MI D 


1 3 0 5 0 9- 0 1. 


T h e P D d at a c oll e cti o n e q ui p m e nt i s u s er fri e n dl y wit h a p pr o pri at e a n d 


fi el d v erifi e d pr o c e d ur e s i n pl a c e . C o ntr ol M ai nt e n a n c e st aff h a s b e e n 


f ull y tr ai n e d t o u s e t hi s e q ui p m e nt a n d t h e y ar e a bl e t o st or e t hi s d at a o n 


t h e l a pt o p a n d o n c o m m o n dri v e pr o p erl y . T h e P D d at a c oll e cti o n 


pr o c e d ur e s f or P H T p u m p m ot or s a n d m ai n g e n er at or s i n cl u d e a st e p f or 


c o ntr ol m ai nt e n a n c e t o e m ail t h e d at a t o st ati o n e n gi n e eri n q f or r e vi e w. 


T h e q u alit y of e a c h i n st all ati o n w a s v erifi e d b y O P G' s fi el d e n gi n e eri n g 


t e c h ni ci a n s a n d t h e e q ui p m e nt v e n d or' s r e pr e s e nt ati v e . I s s u e s i d e ntifi e d 


w er e r e s ol v e d i n a ti m el y m a n n er pri or t o r et ur ni n g t h e P D M e q ui p m e nt i n 


s er vi c e. D et ail e d A v ail a bl e F or S er vi c e a n d C o m mi s si o ni n g r e p ort s w er e 


al s o i s s u e d f or e a c h i n st all ati o n t o d o c u m e nt t h e a n al y si s of b a s eli n e P D 


a cti viti e s of st at or wi n di n g s f or e a c h m a c hi n e. T h e b a s eli n e d at a w a s 


c oll e ct e d at f ull p o w er a n d all r e p ort s c a n b e f o u n d i n A s s et S uit e u n d er 


Pr oj e ct E C 1 1 2 9 0 2, R ef D o c s p a n el. 


T e st r u n of t h e s p ar e P H T p u m p m ot or, 0- 3 3 1 3 0- P M S, f or 


c o m mi s si o ni n g c o ul d n ot b e c o m pl et e d a s p er pr oj e ct s c h e d ul e a s 
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O N T A RI O P Oifiii R 
D o c u m e nt N u m b e r : R e v isi o n : I P a g e: 


FI N- T M P- P A -0 0 2· R 0 2 1 of 2 


P O S T I M P L E M E N T A TI O N R E VI E W T E M P L A T E G E N E R A TI O N ( F or Si m plifi e d PI R s o nl y) 


St ati o n: Pr oj e ct N a m e: Pr oj e ct N o. : U nit s: C o ntr o ll e d D o c N o .: 
P N G S Pi c k eri n g A E CI Str ai n er 1 3- 4 0 9 8 4 1, 4 


C a p a cit y M ar gi n N A 4 4- PI R- 3 3 3 5 0 -
I m pr o v e m e nt 


A p p r o v al 


Ori gi n al A p pr o v al E sti m at e 


A p pr o v al R e vi si o n E sti m at e 


Fi n al A p pr o v al E sti m at e 


Fi n al A ct u al Pr o je ct C o st 


T a r g et 


I n cr e a s e d str ai n er c a p a cit y 
m ar gi n 


M o difi c ati o n s a s p er T O E 
( N A 4 4- 3 3 3 5 0- 0 0 0 0 2) e v al u ati o n 
r e s ult s 


S t ra i ne r P e rf o r m a n c e 


0 0 0 0 1 R O O O 


C o st D at e Ti mi n g 
$ 9 2 8 7 K 2 5 J a n 2 0 1 0 T ar g et D at e 0 1 N o v 2 0 1 3 


$ 9 3 6 4 K 1 0 D e c 2 0 1 0 3 1 D e c 2 0 1 3 
L at e st A p pr o v e d i/ s D at e 


$ 9 3 6 4 K N/ A U 1 : 


I n S er vi c e D at e 
1 8 D e c 2 0 1 2 


U 4 : 
1 5 M a y 2 0 1 3 


$ 7 3 6 4 K 3 0 A pr 2 0 1 4 
P e ri o d u s e d t o c a lc ul a t e 


"I n S er vi c e 
D at e " t o 


P e rf o r m a n c e re s ul t 3 0 A pr 2 0 1 4 


D E LI V E R A B L E S 


A c h i e ve m e nt 


D e si g n r e q uir e m e nt s w e r e m et , a s d e m o n str at e d b y st a k e h ol d er 
a c c e pt a n c e a n d A F S si g n off. A F S d o c u m e nt s ar e a s f oll o w s: 


• N A 4 4- R E P- 3 3 3 5 0- 0 0 0 2 2 f or 1- 3 4 3 1 0- S T R 2 


• N A 4 4- R E P- 3 3 3 5 0- 0 0 0 2 3 f or 1- 3 4 3 1 0- S T R 3 


• N A 4 4- R E P- 3 3 3 5 0- 0 0 0 2 5 f or 4- 3 4 3 1 0- S T R 2 a n d 4- 3 4 3 1 0- S T R 3 


T h er e w e r e f o ur c orr e cti v e a cti o n s a s s o ci at e d wit h t h e T O E , all of w hi c h 
ar e c o m pl et e: 


• A R 2 8 1 3 4 5 0 0- 0 5 f or a n al y si s of u n m o difi e d p orti o n of str ai n er s , 
a n d i m p a ct o n t h er m al e x p a n si o n ( 0 3 A pr 2 0 1 3). 


• A R 2 8 1 3 4 5 0 0- 0 6 f or r e v i si o n of pr oj e ct c h art er ( 0 3 A pr 2 0 1 3). 


• A R 2 8 1 3 4 5 0 0- 0 7 f or e x p a n si o n of s c o p e, a n d d e v el o p m e nt of 
o ut a g e pl a n f or P 1 2 1 1 ( 0 3 A pr 2 0 1 3). 


• A R 2 8 1 3 4 5 0 0- 0 8 f or e x p a n si o n of s c o p e, a n d d e v el o p m e nt of 
o ut a g e pl a n f or P 1 3 4 1 ( 2 1 M a y 2 0 1 3). 


C o m pl eti o n c o nfir m e d b y R e a ct or S af et y p er B C S. 


Q U A LI T A TI V E R E S U L T S 


T h e n e wl y i n st all e d E CI str ai n er m o d ul e s h a v e d e m o n str at e d t h at t h eir 
h y dr a uli c p erf or m a n c e h a v e i m pr ov e d b y i n cr e a si n g t h e str ai n er 
c a p a cit y m ar gi n . Aft er t h e m o difi c ati o n , t h e pr o b a bilit y of a f or c e d 
o ut a g e d u e t o i n s uffi ci e nt m ar gi n h a s b e e n l o w er e d fr o m 3 0 % t o 1 % 
er Pr o ·e ct Cl o s ur e R e ort. 


I 


A s s o ci at e d w it h FI N ·P R O C ·P A -0 1 2 , P o st I m pl e m e nt ati o n R e vi e w Pr o c e d u r e. A p pr o v e d ori gi n al w it h s p o n s or c o p y B T e z a z u H 7 B 2 
Pri nt e d o n 1 4/ 1 2 1 1 6 . T hi s d o c u m e nt m a y h a v e b e e n r e vi s e d si n c e it w a s pr int e d . A p pr o v e d c urr e nt v er si o n p o st e d o n th e I nt
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r a n et. 







TI T L E 


V e n d or Q u alit y 


O P G o v er si g ht t o e n s ur e 
hi g h q u alit y pr o d u ct s fr o m 
m a n uf a ct ur er s 


D u e t o t h e n at ur e of t h e t h e y ar e n ot e a sil y a c c e s si bl e f or 
vi s u al i n s p e cti o n s. T h er e w er e d e si g n a n d i n st all ati o n c h all e n g e s 
b e c a u s e of t hi s, a s w al k d o w n s c o ul d n ot b e p erf or m e d t o miti g at e t h e s e 
di s cr e p a n ci e s. 


W h e n pr e p ari n g d e si g n s f or c o m p o n e nt s/ s y st e m s, if k e y el e m e nt s 
c a n n ot b e o b s er v e d t hr o u g h w al k d o w n s, fl e xi bilit y s h o ul d b e b uilt i nt o t h e 
d e si g n pr o d u ct. W h e n t h e ar e a i s a c c e s si bl e, w al k d o w n s ar e i m p ort a nt 
t o t h e fi el d 


P er S e cti o n 3. 3 of N A 4 4- L L O- 3 3 3 5 0- 0 0 0 0 1: 


II M a n uf a ct ur er' s l a c k of c o ntr ol o v er s u p pli er s a n d s u b- s u p pli er s 


.. C o m m u ni c ati o n b et w e e n all t hr e e gr o u p s ar e criti c al t o s u c c e s s 
a n d 


.. O P G C orr e cti v e A cti o n s I niti at e d: N C A R 2 8 1 5 0 4 7 8- 4 7 
i niti at e d t o C A N O U i n F e b 2 0 1 3 


.. I n J ul y 2 0 1 3, S u p pl y C h ai n Q u alit y S er vi c e s r e c ei v e d a n d 
a c c e pt e d t h e a cti o n t o mi ni mi z e r e c urr e n c e. 


.. C A N D U c orr e cti v e a cti o n s a s a r e s ult of N C A R ( pr e s e nt e d t o 
O P G i n A pril 2 0 1 4): E n s ur e o n- sit e w al k d o w n s p erf or m e d 
w h e n p er mi s si bl e; w h e n w al k d o w n n ot p o s si bl e, a s s e s s a n d 
miti g at e ri s k al o n g si d e cli e nt ( pr o c e s s c a pt ur e d i n n e w 
pr o c e d ur e); C A N O U E n gi n e eri n g Pr oj e ct s M a n a g e m e nt t o 


R e vi e w e d ... 7'; y;- 1 7 dft 
a!l O WI 1 Sliri d =r oj e ct 


X-- .... - _.......... D at e: . 1.: £.(", } 0; 1 Y A p pr o v e d J L c. c. 
Bri a n M c G e e - Sit e Vi c e Pr e si d e nt UI'I-ar ml c h a el - V P, N u cl e ar Fi n a n c e 


Pri nt e d o n 1 4 1 1 1/ 2 7. T hi s d o c u m e nt m a y h a v e b e e n r e Vi s e d si n c e it w a s pri nt e d. A p pr o v e d c urr e nt v er si o n p o st e d o n t h e 
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D o c u m e nt N u m b e r:  
FI N -T M P -P A -0 0 2 *  


R e vi si o n:  


R 0 2  


P a g e:  


1  of 2  


P O S T I M P L E M E N T A TI O N R E VI E W T E M P L A T E  
( For Si m plifi e d PI R s o nl y ) 


 


A s s o ci at e d wit h FI N -P R O C -P A -0 1 2, P o st I m pl e m e nt ati o n R e vi e w Pr o c e d ur e.  A p pr o v e d ori gi n al wit h  s p o n s or,  c o p y  B T e z a z u  H 7 B 2  
Pri nt e d o n 2 0/ 0 3/ 0 6 . T hi s d o c u m e nt m a y h a v e b e e n r e vi s e d si n c e it w a s pri nt e d. A p pr o v e d c urr e nt v er si o n p o st e d o n t h e I ntr a n et. 


St ati o n: 
Pi c k eri n g  


Pr oj e ct N a m e : E m er g e n c y P o w er 
G e n er at or E n gi n e R e pl a c e m e nt  


Pr oj e ct N o.:  
1 3 -4 1 0 4 3  


U nit s:  
0 5 8  


C o ntr oll e d D o c N o.:  
N K 3 0 -PI R -5 4 8 0 0 -0 0 0 0 4  


 


A p pr o v al  C o st  D at e   Ti mi n g  


Ori gi n al A p pr o v al E sti m at e  $ 1 9, 9 4 1 k  1 8 -D e c -2 0 1 4   T ar g et D at e  3 0 -J a n -2 0 1 7  


A p pr o v al R e vi si o n E sti m at e  $ 1 6, 5 7 6 k  1 8 -F e b -2 0 1 6  L at e st A p pr o v e d i/ s  D at e  3 0 -J a n -2 0 1 7  


Fi n al A p pr o v al E sti m at e  $ 9, 6 6 8 k  0 5 -O ct -2 0 1 6  I n S er vi c e D at e 2 5 -N o v -2 0 1 6  


Fi n al A ct u al P r oj e ct  C o st  $ 6, 5 6 4 k  2 1 -D e c -2 0 1 7  
P eri o d u s e d t o c al c ul at e  
p erf or m a n c e r e s ult  


3. 2 5 y e ar s  


 


D E LI V E R A B L E S  


T ar g et  A c hi e v e m e nt  


E P G 1 & E P G 2 a v ail a bl e 
f oll o wi n g e n gi n e r e pl a c e m e nt 


E P G 1 r et ur n e d t o s er vi c e 1 4 -A u g -2 0 1 6, E P G 2 r et ur n e d t o s er vi c e 2 5 -
N o v -2 0 1 6 , w ell a h e a d of t h e t ar g et d at e.  


E P G s y st e m a v ail a bilit y 9 5 % 
or gr e at er  


2 0 1 7 –  9 9. 9 8 %, 2 0 1 8 –  9 5. 5 3 %, 2 0 1 9 –  8 9. 8 4 %.  
 
T h e s u b -t ar g et a v ail a bilit y  i n 2 0 1 9 i s attri b ut e d t o  f or c e d u n a v ail a bilit y 
of E P G 3 , a s w ell a s a pl a n n e d m aj or o ut a g e o n b ot h E P G 2 a n d E P G 3. 
E P G 1 h a d  9 9. 6 6 % a v ail a bilit y, a n d E P G 2 h a d 9 9. 0 8 % a v ail a bilit y  wit h 
t h e pl a n n e d m aj or o ut a g e e x cl u d e d. 


E n gi n e s p ar e p art s r e q uir e d 
f or st ati o n st ati o n e n d of lif e 
ar e a v ail a bl e  


A d e q u at e lif eti m e s p ar e p art s w er e pr o c ur e d a n d ar e i n st o c k t o 
s u p p ort E P G a v ail a bilit y t o e n d of st ati o n lif e.  
 
R ef er e n c e A F S r e p ort s N K 3 0 -R E P -5 4 8 0 0 -0 0 0 8 8 ( E P G 1) a n d N K 3 0 -
R E P -5 4 8 0 0 -0 0 0 9 2 ( E P G 2) f or s p ar e p art s CI D s.  


 


Q U A LI T A TI V E  R E S U L T S  


N/ A   
 


K E Y L E S S O N S  


N K 3 0 -R E P -5 4 8 0 0 -0 0 0 8 8  E P G 1 E n gi n e R e pl a c e m e nt A F S R e p ort  


N K 3 0 -R E P -5 4 8 0 0 -0 0 0 9 2  A F S R e p ort Pi c k eri n g E P G 2 E n gi n e R e pl a c e m e nt  


F O L L O W -U P A C TI O N S  


N/ A   
 
 


Fil e d: 2 0 2 1- 0 5- 2 8 
E B- 2 0 2 0- 0 2 9 0 


J T 2. 1 1 
Att a c h m e nt 1 


P a g e 2 9 of 6 7


 







TI T L E  


P o st I m pl e m e nt ati o n R e vi e w Pr o c e d u r e  
D o c u m e nt T y p e: Pr o c e d u r e  


 
P a g e:  


2  of 2  


 


Pri nt e d o n 2 0/ 0 3/ 0 6 . T hi s d o c u m e nt m a y h a v e b e e n r e vi s e d si n c e it w a s pri nt e d. A p pr o v e d c urr e nt v er si o n p o st e d o n t h e I ntr a n et. 


Pr e p ar e d b y:      
   Z a c Si e g el      D at e:      
   A s si st a nt T e c h ni c al Offi c er,  
   P erf or m a n c e E n gi n e eri n g  
 
R e vi e w e d b y:      
   Mit c h Hi n e s      D at e:      
   M a n a g er,  
   P erf or m a n c e E n gi n e eri n g  
 
A p pr o v e d b y:      
   M eli s s a H a n n o n      D at e:      
   Fi n a n c e C o ntr oll er,  
   Pi c k eri n g N G S  
 
 
 
 
 
 
F ull R el e a s e B C S:  


P- B C S - 5 4 8 0 0 - 0 0 0 0 5 
R 0 0 2 SI G N E D - 0 6 O ct 2 0 1 6. p df


 


Fil e d: 2 0 2 1- 0 5- 2 8 
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R e c or d s Fil e I nf or m ati o n:  I nt er n al U s e O nl y 
F or all pr oj e ct s,  fil e i n a c c or d a n c e wit h l o c al pr oj e ct 
m a n a g e m e nt g o v er n a n c e  
F or c a pit al pr oj e ct s, s e n d a c o p y t o S h ar e d Fi n a n ci al 
S er vi c e s/ A s s et A c c o u nti n g  
F or PI R s, r ef er t o O P G -P R O C -0 0 5 6; R et e nti o n: P  


FI N -F O R M -P A -0 0 5 - R0 0 5 *


P r oj e ct Cl o s ur e R e p ort  


 


* A s s o ci at e d wit h FI N -P R O C -0 0 3 0 , Pr o p ert y, Pl a nt a n d E q ui p m e nt
O P G -T M P -0 0 0 4 -R 0 0 5 ( Mi cr o s oft ® 2 0 0 7) 


P a g e 1 of 4 1  


T hi s Pr oj e ct Cl o s ur e R e p ort ( P C R) f or m i s u s e d f or d o c u m e nti n g r el e v a nt pr oj e ct cl o s ur e i nf or m ati o n a n d a p pr o vi n g t h e pr oj e ct 
cl o s ur e d e ci si o n i n a c c or d a n c e wit h  FI N -P R O C -0 0 3 0 .  It m a y al s o b e u s e d a s a P o st I m pl e m e nt ati o n R e vi e w ( PI R) r e p ort i n 
a c c or d a n c e wit h O P G -P R O C -0 0 5 6, P o st I m pl e m e nt ati o n R e vi e w . 


P a rt 1: Pr oj e ct A c c o u nt Cl o s ur e –  C o m pl et e f or all pr oj e ct s  


I s t hi s PC R al s o u s e d a s a PI R 
r e p ort ?   N o  


R e c or d s D o c u m e nt N u m b e r (r e q uir e d o nl y w h e n t h e P C R i s al s o u s e d a s a PI R r e p ort)  


N/ A  


Pr oj e ct E x e c uti n g Or g a ni z ati o n  


D e si g n Pr oj e ct s  


D at e  


A u g u st  2 5 , 2 0 17  


Pr oj e ct N u m b e r  


1 3 -4 6 6 0 5  


Sit e / L o c ati o n N a m e  


Pi c k eri n g  


Pr oj e ct Titl e  


1 3 -4 6 6 0 5  P A P a s si v e A ut o c at al yti c R e c o m bi n er s  


Pr oj e ct  a n d A s s et (if a n y) D e s c ri pti o n  


Pi c k eri n g P a s si v e A ut o c at al yti c R e c o m bi n er s  


C o m p a n y C o d e / B u si n e s s Ar e a ( C o ntr oll e r)  


9 8 2 0  


A s s et Cl a s s ( C o ntr oll e r)  


1 5 3 4 0 0 0 0  


S u p e r A s s et N u m b e r ( C o ntr oll e r)  


0 0 1 4 9  


S u p e r A s s et D e s c ri pti o n  ( C o ntr oll e r) 


Pi c k eri n g G S - C o m m o n S er vi c e s  


P a rt 2: Fi n al I n -S e r vi c e Tr a n sf e r –  C o m pl et e f or C A PI T A L pr oj e ct s  


Fi n al I n -S e r vi c e Tr a n sf e r Cr e dit A c c o u nt ( C o ntr oll e r)  


1 2, 1 5 6  


P a rt 3: Pr oj e ct C o st a n d S c h e d ul e V a ri a n c e –  C o m pl et e f or all pr oj e ct s  


( 1) Ori gi n al 
A p pr o v e d E sti m at e  


( 2) C urr e nt 
A p pr o v e d E sti m at e  


( 3) Fi n al / 
A ct u al s  


( 4) V a ri a n c e 
( = 3 – 2)  


C o st ( $ K)  1 2, 9 2 3  1 4 ,3 7 2  1 2, 0 9 4  -1, 9 3 8  


S c h e d ul e (I n -s e r vi c e d at e)  2 0 1 2 -0 2 -2 9  2 0 1 2 -0 2 -2 9  2 0 1 4 -0 5 -0 2  1 1 3  w e e k s b e hi n d  s c h e d ul e  


D eli v e r a bl e s ( C o m pl et e d ?  I nt e n d e d F u n cti o n alit y A c hi e v e d ?  T a r g et v s. A ct u al ?)  


R ef er t o Pr oj e ct D eli v er a bl e s R e p ort b el o w  


R ef e r e n c e s or att a c h e d p a g e s f or:  


• Li sti n g i n c hr o n ol o gi c al or d er  of all c orr e s p o n di n g B C S s a n d of v ari a n c e a p pr o v al s – d at e a n d a p pr o v al a ut h orit y; a n d
w h at a p pr o v e d – c o st, s c h e d ul e, a n d d eli v er a bl e s  


• R ef er e n c e t h e “l e s s o n s l e ar n e d r e p ort”


• Di s c u s si o n a n d a n al y si s –  c o st, s c h e d ul e, d eli v er a bl e s, a n d k e y l e s s o n s l e ar n e d
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R e c or d s Fil e I nf or m ati o n:  I nt er n al U s e O nl y 
F or all pr oj e ct s,  fil e i n a c c or d a n c e wit h l o c al pr oj e ct 
m a n a g e m e nt g o v er n a n c e  
F or c a pit al pr oj e ct s, s e n d a c o p y t o S h ar e d Fi n a n ci al 
S er vi c e s/ A s s et A c c o u nti n g  
F or PI R s, r ef er t o O P G -P R O C -0 0 5 6; R et e nti o n: P  


FI N -F O R M -P A -0 0 5 - R0 0 5 *


P r oj e ct Cl o s ur e R e p ort  


* A s s o ci at e d wit h FI N -P R O C -0 0 3 0 , Pr o p ert y, Pl a nt a n d E q ui p m e nt
O P G -T M P -0 0 0 4 -R 0 0 5 ( Mi cr o s oft ® 2 0 0 7) 
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P a rt 4: P C R A p pr o v al Si g n at ur e s –  C o m pl et e f or all pr oj e ct s  


Pr oj e ct M a n a g e r:  T h e pr oj e ct i s d e cl ar e d cl o s e d.  I c o nfir m t h at all r e m ai ni n g m at eri al s (if a p pli c a bl e) of t h e pr oj e ct ar e 
a p pr o pri at el y di s p o siti o n e d a s s p ar e p art s t o a c c e pti n g b u si n e s s ar e a s or ar e d e cl ar e d s ur pl u s.  N o c o st s s h all b e c h ar g e d t o  
t hi s pr oj e ct at t hi s poi nt f or w ar d.  


C o ntr oll e r f or Pr oj e ct Or g a ni z ati o n (if a p pli c a bl e, i. e., t h e B U/ F u n cti o n h a s a Pr oj e ct Or g a ni z ati o n C o ntr oll e r ): I c o nfir m 
t h e i nf or m ati o n d o c u m e nt e d i n t hi s P C R i s c orr e ct. 


P C R S u b mitt e d b y: Pr oj e ct M a n a g e r  P C R R e vi e w e d b y: C o ntr oll e r f or Pr oj e ct E x e c uti n g 
Or g a ni z ati o n  (if a p pli c a bl e) 


Cl e v e D e S o u z a  


Pr oj e ct M a n a g er , Pr oj e ct s a n d 
M o difi c ati o n s  


D at e  


S h a w n Kli s  


Fi n a n c e C o ntr oll er, P & M  D at e  


St ati o n / Pl a nt Gr o u p / F u n cti o n C o ntr oll e r:  I c o nfir m t h e i nf or m ati o n d o c u m e nt e d i n t hi s P C R i s c orr e ct. 


A s s et O w n e r:  I a ut h ori z e t h e d e ci si o n t o d e cl ar e pr oj e ct cl o s ur e f or t hi s pr oj e ct. 


P C R R e vi e w e d b y: C o ntr oll e r f or S p o n s ori n g 
Or g a ni z ati o n  


P C R A p pr o v e d  b y: A s s et O w n e r  or S p o n s ori n g 
Or g a ni z ati o n A ut h orit y  


B ar b K err  


F i n a n c e C o ntr oll er, P N D at e  


J a s o n Wi g ht  


Dir e ct or, St ati o n E n gi n e eri n g P N  D at e  


P a rt 5: PI R Si g n at ur e –  R e q uir e d o nl y w h e n t h e P C R i s al s o  u s e d a s a PI R r e p ort  


Si g n at ur e  D at e  


I h a v e r e vi e w e d a n d a c c e pt t h e PI R r e s ult s i n t hi s r e p ort. 


R e vi e w e d b y: Pr oj e ct S p o n s or  


N a m e  


Titl e, D e p art m e nt, B U/ F u n cti o n  


P a rt 6: Di stri b uti o n – R e q uir e d o nl y w h e n t h e P C R i s al s o u s e d a s  a PI R r e p ort  


Di stri b uti o n:  


W h e n t hi s P C R i s al s o u s e d a s a PI R r e p ort, t h e Pr oj e ct S p o n s or s h all e n s ur e di stri b uti o n ( c c) t o t h e f oll o wi n g p er s o n n el if t h e y 
h a v e n ot alr e a d y si g n e d off a b o v e:  


• Fi n a n c e A p pr o v er i n t h e B C S: N a m e , Titl e, D e p art m e nt, B U/ F u n cti o n


• Li n e A p pr o v er i n t h e B C S: N a m e , Titl e, D e p art m e nt, B U/ F u n cti o n


• Ot h er k e y st a k e h ol d er s:


N a m e, Titl e, D e p art m e nt, B U/ F u n cti o n
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P a rt 7: P C R C h e c kli st –  C o m pl et e f or all pr oj e ct s b y Pr oj e ct C S A or Pr oj e ct M a n a g e r  


C h e c kli st It e m  C h e c k b o x  


All T e m p u s W or k E v e nt s h a v e b e e n cl o s e d, i n cl u di n g:   


•  A s si g n e d T e m p u s W or k E v e nt s  


             


 


•  A S 7 W or k Or d er T a s k cr e at e d w or k e v e nt s  


           


 


All P O/ W O/ M R s/ C R s h a v e b e e n cl o s e d, i n cl u di n g:   


•  R e q u e st s e nt t o A S 7 b u y er t o cl o s e P O/ C O s aft er cl o si n g r el at e d M R s/ C R s  


R ef er t o A p p e n di x D  


 


•  R e q u e st s e nt t o Pl a n n er t o cl o s e a n y A S 7 W or k Or d er T a s k s  


      


 


•  R e q u e st s e nt t o O N C O R E t o cl o s e all t a s k s a n d a s s o ci at e d P O’ s  


           


 


All A c cr u al s h a v e b e e n cl e ar e d.  


           


 


A n y p ur c h a s e s t hr o u g h p ur c h a si n g c ar d s ( VI S A) or Ari b a W e b C at al o g u e h a v e b e e n r e c o n cil e d i n C o n c ur or 
s hi p p e d b y Ari b a V e n d or.  


N/ A  


 


All d ef a ult B u si n e s s E x p e n s e or VI S A d ef a ult a c c o u nt s h a v e b e e n c h a n g e d.  


N/ A  


 


All s p ar e p art s h a v e b e e n s et u p i n A S 7, i n cl u di n g:   


•  I n v e nt or y b y C at I D wit h R O P/ T M A X v al u e s 


           


 


•  C a pit al S p ar e s ar e s et u p i n t h e a p pr o pri at e A s s et Cl a s s a n d a c c o u nt  


      


 


All o b s ol et e or s ur pl u s i n v e nt or y or c o m p o n e nt s h a v e b e e n i d e ntifi e d a n d S ur pl u s D e cl ar ati o n s r o ut e d t o e n s ur e 
t h at all r etir e d a s s et s h a v e b e e n pr o p erl y r e m o v e d fr o m t h e fi x e d a s s et l e d g er a n d i n v e nt or y a c c o u nt s. 


N/ A  


 


T h e S u p er A s s et Cl a s s, t h e C o m p a n y C o d e, S u p er A s s et N u m b er s a gr e e wit h pr e vi o u s R EI S. 


      


 


T h e Fi n al A ct u al C o st s a n d C urr e nt A p pr o v e d E sti m at e a gr e e wit h F R A a n d / or S A P. 


      


 


If t hi s i s c o m bi n e d P C R/ PI R, it w a s d efi n e d i n t h e a p pr o v e d B C S. 


      


 


If t h e A ct u al s ar e gr e at er t h a n t h e A p pr o v e d a m o u nt, t h e o v er s p e n d h a s b e e n a p pr o v e d i n a c c or d a n c e wit h t h e 
a p pr o pri at e O A R El e m e nt s p e cifi e d i n t h e B C S st a n d ar d ( O P G -S T D -0 0 7 6 , D e v el o pi n g a n d D o c u m e nti n g 
B u si n e s s C a s e s), wit h a n a p pr o v e d O P G -F O R M -0 0 7 7 , Pr oj e ct O v er -V ari a n c e A p pr o v al  or a S u p er s e di n g B C S.  


N/ A  


 


A c o p y of t h e F R A a n d/ or S A P R e p ort i s att a c h e d.  


R ef er t o A p p e n di x A  


 


Pr oj e ct C S A / Pr oj e ct M a n a g e r ( Si g n -O ff): I c o nfir m e d t h e c o m pl eti o n of all t h e c h e c kli st it e m s. 


Pr oj e ct C S A or Pr oj e ct M a n a g e r  


 


S h a w n R eill y  


C S A , Pr oj e ct s a n d M o difi c ati o n s  


Si g n at ur e  


 


 


 


D at e  
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Pr oj e ct D eli v er a bl e s R e p ort  


 
1. 1     Pr o bl e m St at e m e nt  


   H y dr o g e n c a n b e i ntr o d u c e d i nt o t h e at m o s p h er e f oll o wi n g a D e si g n B a si s A c ci d e nt ( D B A) 


s u c h a s L o s s of C o ol a nt A c ci d e nt ( L O C A) or wit h L o s s of E m er g e n c y C o ol a nt I nj e cti o n ( L O E CI). T o 


a d dr e s s t h e s e c o n c er n s, h y dr o g e n i g nit er s w er e i n st all e d i n e a c h of t h e Pi c k eri n g U nit s ( 1 2 i n U nit 


A a n d 1 5 i n U nit B) t o i g nit e mi xt ur e s n e ar t h e fl a m m a bilit y li mit s i n a p o st -a c ci d e nt e n vir o n m e nt. A s 


a b a c k u p t o t h e h y dr o g e n i g nit er s ( s h ort t er m h y dr o g e n miti g ati n g s y st e m), P a s si v e A ut o -c at al yti c 


R e c o m bi n er s ( P A R’ s) w er e i n st all e d  a s t h e  s u p p ort f or l o n g t er m h y dr o g e n miti g ati o n.  


 


1. 2     Pr oj e ct O bj e cti v e s  


   T o i m pl e m e nt P a s si v e A ut o -C at al yti c R e c o m bi n er s a cr o s s all o p er ati n g u nit s at Pi c k eri n g A 


a n d B i n r e s p o n s e t o l e s s o n s l e ar n e d fr o m J a p a n e s e F u k u s hi m a n u cl e ar e v e nt s a n d c o m mit m e nt s 


b ei n g m a d e t o t h e C N S C.  


 
2. 0   D eli v er a bl e s a n d Mil e st o n e s ( T ar g et v s. A ct u al)  


 
 2. 1     D eli v er a bl e s  


 
T ar g et  A ct u al  


 
o  C o m pl et e  I n st all ati o n of P A R’ s i n t h e f oll o wi n g 


u nit s:  
 


o  I n st all ati o n of 2 0 P A R’s i n U nit 1  
 


o  I n st all ati o n of 2 0 P A R’s i n U nit 4  
 


o  I n st all ati o n of 3 0 P A R’s i n U nit 5   
 


o  I n st all ati o n of 3 0 P A R’s i n U nit 6  
 


o  I n st all ati o n of 3 0 P A R’s i n U nit 7  
 


o  I n st all ati o n of 3 0 P A R’s i n U nit 8 
 


o  I n st all ati o n of t h e P A R’ s m ai nt e n a n c e 
f a cilit y 


 
o  Pr oj e ct 1 3 -4 6 6 0 5, M E C 1 0 7 4 5 6 w a s c o m pl et e d 


wit h t h e f oll o wi n g d at e s:  
 


o  All P A R’ s f or U nit - 1 w er e I n st all e d a n d A v ail a bl e 
F or S er vi c e o n D e c e m b er 1 8 , 2 0 1 2 


o  All P A R’ s f or U nit - 4 w er e I n st all e d a n d A v ail a bl e 
F or S er vi c e o n N o v e m b er  3 0 , 2 0 1 1 


o  All P A R’ s f or U nit - 5 w er e I n st all e d a n d A v ail a bl e 
F or S er vi c e o n M a y  2 9 , 2 0 1 3 


o  All P A R’ s f or U nit - 6 w er e I n st all e d a n d A v ail a bl e 
F or S er vi c e o n D e c e m b er 1 1 , 2 0 13 


o  All P A R’ s f or U nit - 7 w er e I n st all e d a n d A v ail a bl e 
F or S er vi c e o n N o v e m b er  2 7 , 2 0 1 2 


o  All P A R’ s f or U nit - 8 w er e I n st all e d a n d A v ail a bl e 
F or S er vi c e o n M a y  3 1, 2 0 1 4 


o  All P A R’ s f or t h e m ai nt e n a n c e f a cilit y  w er e 
i n st all e d a n d A v ail a bl e f or S er vi c e o n M ar c h 2 7, 
2 0 1 2  
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2. 2     Mil e st o n e s  C o m pli a n c e S u m m ar y  
 


S c o p e  Pl a n n e d  A ct u al  


D et ail e d E n gi n e eri n g d e si g n c o m pl et e d ( U nit 8)  F e br u ar y 2 1, 2 0 1 3  F e br u ar y  1 4 , 2 0 13 


U nit 4 P A R s S OI  S e pt e m b er  2 0 , 2 0 11 S e pt e m b er  2 1, 2 0 11 


U nit 8 P A R s S OI  F e br u ar y 1 4, 2 0 1 4  J a n u ar y 1 7, 2 0 1 4  


U nit 8 P A R’ s A F S  A pril 3 0, 2 0 1 4  M a y 0 2 , 2 0 1 4 


Pr oj e ct c o m pl et e mil e st o n e  A pril 1 5 , 2 0 15 x x x x x x 


 
  3. 0 A p pr o v al  Hi st or y  


 
3. 1     F u n di n g Hi st or y  


 


3. 2     C h a n g e Hi st or y  
 


P C R A F #  D e s cri pti o n of c h a n g e  A p pr o v al d at e  


4 6 6 0 5 -0 0 1  
C h a n g e i n c a s h fl o w t o c o v er d el a y i n m at eri al d eli v er y a n d t o 
c o v er c h a n g e i n P A R’ s l o c ati o n a n d d e si g n d o c u m e nt ati o n.  


N o v e m b er 1 1, 
2 0 1 1  


4 6 6 0 5 -0 0 2  C h a n g e i n c a s h fl o w t o c o v er c o n str u cti o n c o st s of c o ntr a ct or.  A u g u st 0 2, 2 0 1 2  


4 6 6 0 5 -0 0 3  
C h a n g e i n c a s h fl o w t o c o v er e x e c uti o n c o st s d u e t o o ut a g e 
d el a y s . N ot e: S h o w s 0 0 3 i n P P M b ut o n d o c u m e nt s h o w s # 1. 
S h o ul d b e # 3.  


D e c e m b er 1 1, 
2 0 1 3  


T y p e of 
r el e a s e 


R el e a s e d 
A m o u nt 


( K $) 


C u m ul ati v e 
T ot al ( K $)  


S c o p e of r el e a s e  
A p pr o v al 


d at e  
A p pr o v al 
A ut h orit y  


P arti al  r el e a s e 1, 1 6 7  1, 1 6 7  


o  C o m pl et e pr eli mi n ar y 
e n gi n e eri n g p h a s e -.  


o  Pr o c uri n g l o n g l e a d 
m at eri al  


J a n u ar y  1 3, 
2 0 1 0  


 


J a mi e 
L a wri e  


a n d  
R o b ert 
Bl a c k  


F ull r el e a s e  3, 8 7 2  5, 0 3 9  


o  C o m pl et e d et ail e d 
e n gi n e eri n g d e si g n, 
A s s e s s m e nt, E x e c uti o n 
a n d cl o s e o ut.  
 


O ct o b er  2 1 , 
2 0 1 0  


R a n d y 
L e a vitt  


a n d  
Gl e n n 
J a g er  


S u p er s e di n g  4 , 75 6  
8, 5 7 1 ( aft er 


1, 2 2 4 
a dj u st m e nt)  


o  F u n d c o m pl eti o n of all 
d et ail e d e n gi n e eri n g . 


o  T o a w ar d a c o ntr a ct t o 
pr o c ur e P a s si v e A ut o -
C at al yti c R e c o m bi n er s 
( P A R s) f or t h e pr oj e ct. 


J u n e  2 4 , 
2 0 1 1 


R a n d y 
L e a vitt  


a n d  
W a y n e 
R o b bi n s  


F ull r el e a s e  6, 0 9 1  
1 4, 3 7 2 


( aft er 2 9 0 
a dj u st m e nt)  


o  T o f u n d d et ail e d 
e n gi n e eri n g, 
m o difi c ati o n, 
c o m mi s si o ni n g a n d 
cl o s e o ut f or all u nit s.  


F e br u ar y 
2 9 , 2 0 12 


R a n d y 
L e a vitt  


a n d  
W a y n e 
R o b bi n s  
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4 6 6 0 5 -0 0 4  
C h a n g e i n c a s h fl o w d u e t o di s cr e p a n ci e s i n m at eri al s c a u si n g 
hi g h er t h a n a nti ci p at e d s p e n di n g.  J a n u ar y 2 1 , 2 0 14 


4 6 6 0 5 -0 0 5  
C h a n g e i n c a s h fl o w d u e t o d el a y s dri v e n b y hi g h er pri orit y o ut a g e 
w or k a n d c o st s a s s o ci at e d wit h cl o s e o ut a cti viti e s  


M a y  1 4 , 2 0 14 


4 6 6 0 5 -0 0 6  
C h a n g e i n c a s h fl o w t o  ali g n AI S C a p pr o v e d c a s h fl o w wit h t h e 
c urr e nt 2 0 1 4 f or e c a st.  


N o v e m b er  1 3, 
2 0 1 4  


 
4. 0  C o st a n d S c h e d ul e  


 
4. 1  C o st  


U n d er t h e F ull R el e a s e B C S ( P- B C S -3 4 3 3 0 -0 0 0 0 3 ) t h e lif e t o d at e a p pr o v e d f u n di n g of 6, 0 9 1 K w a s 


u s e d t o c o m pl et e m o difi c ati o n s i n e a c h o p er ati n g Pi c k eri n g u nit a n d f or cl o s e o ut  a cti vit e s .  


T a bl e 1  b el o w,  ill u str at e s t h e c o st v ari a n c e t hr o u g h t h e lif e of t h e pr oj e ct. P o siti v e v ari a n c e s 


i n di c at e c o st s t h at w er e u n d er b u d g et a n d n e g ati v e v ari a n c e s i n di c at e c o st s t h at w er e o v er b u d g et. 


C o m p ari n g t h e  pr oj e ct all ott e d b u d g et  ( $ 1 2,9 2 3 K)  v s.  t h e pr oj e ct a ct u al c o m pl eti o n c o st ( $ 1 2 , 05 3 K ) 


pr o d u c e s a p o siti v e v ari a n c e of $ 8 3 0 K. T hi s i n di c at e s t h at t h e pr oj e ct w a s c o m pl et e d u n d er t h e 


a s si g n e d b u d g et.  


 N e g ati v e v ari a n c e s w er e r e c or d e d o n o nl y t w o r e s o ur c e t y p e s. Pr oj e ct M a n a g e m e nt c o st s 


w er e $ 6 5 7 K o v er b u d g et d u e t o t h e e xt e n si o n of t h e pl a n n e d P A R s e x e c uti o n d ur ati o n s , d el a y s f or 


a w ar di n g m at eri al c o ntr a ct s, c o st s d u e t o o ut a g e pri orit y . Si mil arl y, O P G  e n gi n e eri n g  c o st s w e nt 


o v er b u d g et b y 9 7 K d u e t o m ai nt e n a n c e f a cilit y l o c ati o n c h a n g e s a n d p o st i n st all ati o n cl o s e o ut 


a cti viti e s . T h e n e g ati v e  v ari a n c e s w er e off s et pri m aril y b y p o siti v e v ari a n c e s i n M at eri al s, D e si g n, 


c o n str u cti o n a n d cl o s e o ut c o st s . O ver all, t h e a ct u al c o st i s l e s s t h a n t h e a s si g n e d b u d g et.  


D et ail e d br e a k d o w n of t h e c o st v ari a n c e s i s s u m m ari z e d a s f oll o w s: - 


R e s o ur c e t y p e  
A ct u al ( k $)  


( A s of A U G , 2 0 17 ) 
B u d g et ( k $)  


 
V ari a n c e 


( K $) 
N ot e s  


Pr oj e ct 
M a n a g e m e nt  


2, 7 2 2  2, 0 6 5  -6 5 7  


E xt e n si o n of t h e 
pl a n n e d P A R s 
e x e c uti o n 
d ur ati o n s . 
O ut a g e pri orit y 
d el a y s  


E n gi n e eri n g –  
O P G  


1, 0 8 2  9 8 5  -9 7  
Pr oj e ct cl o s e o ut 
a cti viti e s  


M at eri al s  3, 5 9 3  4, 2 5 6  6 6 3  
 


D e si g n, 
C o n str u cti o n a n d 
cl o s e o ut  


4, 3 1 8  4, 9 8 6  6 6 8  


I nt er e st 3 7 8  6 3 1  2 5 3   


T ot al  1 2, 0 5 3  1 2, 9 2 3  8 3 0   


T a bl e  1: 1 3 - 46 6 0 5  Pr oj e ct V ari a n c e Br e a k d o w n     
4. 2   
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O P G -T M P -0 0 0 4 -R 0 0 5  ( Mi cr o s oft ® 2 0 0 7) 
P a g e 7 of 4 1  


A s p er t h e l at e st P C R A F, All k e y mil e st o n e s h a v e b e e n c o m pl et e d b y M a y  2 0 1 4, a s  pl a n n e d.  


A ll It e m s r el ati n g t o i n st alli n g P a s si v e A ut o c at al yti c R e c o m bi n er s ( P A R s) i n all Pi c k eri n g u nit s, a s 


w ell a s a P A R s M ai nt e n a n c e F a cilit y  w er e c o m pl et e u n d er  A d mi n B uil di n g Pr oj e ct 1 3 -4 6 6 0 5 .   


 T h e pr oj e ct w a s f ull y cl o s e d i n J u n e  2 0 1 4.  


 


4. 3  L E S S O N S L E A R N E D  R E P O R T  


S e e  t h e f oll o wi n g D o c u m e nt # ’ s: 


U NI T S  D o c u m e nt N u m b er s  


U 4 a n d M ai nt e n a n c e F a cilit y  N A 4 4 -L L D -3 4 3 3 0 -0 0 0 0 1  


U 1 & U 7  N A 4 4 -L L D -3 4 3 3 0 -0 0 0 0 2  


U 5 , U 6 & U 8  N K 3 0 -L L D -3 4 3 3 0 -0 0 0 0 1  


 


 


 


 


 


 


 


 


 


 


 


Fil e d: 2 0 2 1- 0 5- 2 8 
E B- 2 0 2 0- 0 2 9 0 


J T 2. 1 1 
Att a c h m e nt 1 


P a g e 3 7 of 6 7


 







Fil e d: 2 0 2 1- 0 5- 2 8 
E B- 2 0 2 0- 0 2 9 0 


J T 2. 1 1 
Att a c h m e nt 1 


P a g e 3 8 of 6 7







Fil e d: 2 0 2 1- 0 5- 2 8 
E B- 2 0 2 0- 0 2 9 0 


J T 2. 1 1 
Att a c h m e nt 1 


P a g e 3 9 of 6 7







Fil e d: 2 0 2 1- 0 5- 2 8 
E B- 2 0 2 0- 0 2 9 0 


J T 2. 1 1 
Att a c h m e nt 1 


P a g e 4 0 of 6 7







Fil e d: 2 0 2 1- 0 5- 2 8 
E B- 2 0 2 0- 0 2 9 0 


J T 2. 1 1 
Att a c h m e nt 1 


P a g e 4 1 of 6 7







Fil e d: 2 0 2 1- 0 5- 2 8 
E B- 2 0 2 0- 0 2 9 0 


J T 2. 1 1 
Att a c h m e nt 1 


P a g e 4 2 of 6 7







Fil e d: 2 0 2 1- 0 5- 2 8 
E B- 2 0 2 0- 0 2 9 0 


J T 2. 1 1 
Att a c h m e nt 1 


P a g e 4 3 of 6 7







Fil e d: 2 0 2 1- 0 5- 2 8 
E B- 2 0 2 0- 0 2 9 0 


J T 2. 1 1 
Att a c h m e nt 1 


P a g e 4 4 of 6 7







Fil e d: 2 0 2 1- 0 5- 2 8 
E B- 2 0 2 0- 0 2 9 0 


J T 2. 1 1 
Att a c h m e nt 1 


P a g e 4 5 of 6 7







D o c u m e nt N u m b er: 
FI N- T M P- P A- 0 0 2*  


R e vi si o n: 


R 0 2  


P a g e: 
1  of 2  


P O S T I M P L E M E N T A TI O N R E VI E W T E M P L A T E  
( F or Si m plifi e d PI R s o nl y) 


A s s o ci at e d wit h FI N- P R O C- P A- 0 1 2 , P o st I m pl e m e nt ati o n R e vi e w Pr oc e d ur e. A p pr o v e d ori gi n al wit h s p o n s or, c o p y B T e z a z u H 7 B 2 
Pri nt e d o n 2 0/ 0 3/ 1 1. T hi s d o c u m e n t m a y h a v e b e e n r e vi s e d si n c e it w a s pri nt e d. A p pr o v e d c urr e nt v er si o n p o st e d o n t h e I ntr a n et. 


St ati o n: 
Pi c k eri n g 


Pr oj e ct N a m e: P A F u el 
C h a n n el R e c o nfi g ur ati o n 
a n d E a st S hifti n g T o oli n g 


Pr oj e ct N o.: 
4 9 2 4 7/ 4 1 0 2 3 


U nit s:  
P 1 a n d P 4 


C o ntr oll e d D o c N o.:  
N A 4 4- PI R- 3 1 1 2 0-
0 0 0 0 1 


A p pr o v al C o st D at e Ti mi n g 
Ori gi n al A p pr o v al E sti m at e  $ 2 9, 2 7 8 k 


+ $ 6, 1 0 0 k
2 0 1 2- 1 0-
1 0 


T ar g et D at e U 1- 2 0 1 2 
U 4- 2 0 1 5 


A p pr o v al R e vi si o n E sti m at e L at e st A p pr o v e d i/ s D at e 
U 1- 2 0 1 5 
U 4- 2 0 1 6 


Fi n al A p pr o v al E sti m at e 
$ 2 8, 1 9 5 k 
+ $ 8, 8 7 2 k


2 0 1 6- 0 3-
1 4 I n S er vi c e D at e 


U 1- 2 0 1 5 
U 4- 2 0 1 6 


Fi n al A ct u al Pr oj e ct C o st 
$ 2 9, 7 3 9 k 
+ $ 8, 7 6 6 k
= $ 3 7, 5 0 5 k


2 0 1 6- 1 2-
2 0 P eri o d u s e d t o c al c ul at e  


P erf or m a n c e r e s ult  


D E LI V E R A B L E S 


T ar g et A c hi e v e m e nt


A v ail a bl e B e ari n g Ti m e ( A B T) 
f or U nit 1 a n d U nit 4 c a n r e a c h 
e n d- of-lif e at 2 0 2 0 wit h m ar gi n 


A xi al el o n g ati o n li mit (i. e. A B T ) will b e r e a c h e d f or u nit 1 at 1 5 7 0 5 5 
E F P H. P 2 0 1 1 o ut a g e will b e gi n at 1 5 1 3 4 7 E F P H at w hi c h ti m e F C 
s hifti n g will all o w f or a d diti o n al A B T. R e c o nfi g ur ati o n a c hi e v e d a d diti o n al 
3 9 4 0 3 E F P H t o 2 0 2 0. 
A xi al el o n g ati o n li mit (i. e. A B T ) will b e r e a c h e d f or u nit 4 at 2 0 9 9 3 6 
E F P H. R e c o nfi g u ari o n a c hi e v e d a d diti o n al 1 0 4 9 5 8 E F P H t o 2 0 2 0. 


C o m pl eti o n of f u el c h a n n el 
r e c o nfi g ur ati o n i n s c h e d ul e d 
ti m e. 


All r e c o nfi g ur ati o n w or k r e q ui r e d a d diti o n al ti m e o n criti c al pat h s w hi c h  
e xt e n d e d t h e o v er all o ut a g e.  
U 1 w or k w a s s c h e d ul e d f or 1 4 d a y s a n d w a s e xt e n d e d t o 1 9 d a y s 
b e c a u s e of a d diti o n al crit eri a i m p o s e d b y B C S. 5 1 h o ur s w er e a d d e d t o 
criti c al p at h wit h 4 3 h o ur s o ut si d e of c o ntr ol of t h e pr oj e ct ( P o w er 
f ail ur e s, F u eli n g m a c hi n e u n a v aila bl e, et c.) T ot al of R e a ct or F a c e w or k 
w a s 2 1 d a y s a n d 3 h o ur s. 
U 4 R e a ct or F a c e w or k w a s c o m pl e t e d i n a p pr o xi m atel y 1 2 d a y s a s 
ori gi n all y pl a n n e d  


M ai nt ai n f e e d er t o f e e d er 
cl e ar a n c e. 


D uri n g c h a n n el s hifti n g, s o m e of t h e a dj a c e nt  f e e d er t o f e e d er  a n d 
f e e d er t o  c o m p o n e nt cl e ar a n c e s g ot r e d u c e d. Cl e ar a n c e b et w e e n 
f e e d er s m u st b e m ai nt ai n e d i n ord er t o e n s ur e i nt e grit y of t h e f e e d er s. 
I n s p e cti o n s ar e p erf or m e d d urin g t h e o ut a g e s t o e n s ur e f e e d er 
cl e ar a n c e s ar e b ei n g m ai nti n e d f o r t h e o p er ati n g i nt er v al s.   


D o s e u pt a k e of l e s s t h a n 9 6 
r e m 


D o s e T ar g et s w er e a c hi e v e d s u c c e s sf ull y. T ot al e x p e n d e d d o s e w a s 
7 9. 7 r e m. 
P 1 2 1 1 d o s e u pt a k e 5. 5 r e m 
P 1 5 1 1 d o s e u pt a k e 5 5. 6 r e m 
P 1 6 4 1 d o s e u pt a k e 1 8. 4 r e m 


Q U A LI T A TI V E  R E S U L T S 


P o st  I n st all ati o n  i n s p e cti o n s 
a n d  v erifi c ati o n s  ar e  p erf or m e d 
t o e n s ur e all t h e crit eri a m et f or 
R T S.  T h e  r e s ult s  m u st  s ati sf y 
t h e R T S c o n diti o n s. 


C o n diti o n s  of  R T S  w er e  s ati sfi e d  a s  all  v erifi c ati o n s  c o nfir m  t h at  t h e 
i niti al s c o p e of t h e pr oj e ct w a s m et. 
R ef. 
N A 4 4- R E P- 3 1 1 2 0- 0 0 0 0 2 – U 1 A F S R e p ort 
N A 4 4- R E P- 3 1 1 2 0- 0 0 0 0 3 – U 4 A F S R e p ort 
I- C O R R- 3 1 1 2 0- 0 5 5 3 5 0 2 - I n s p e cti o n B ull eti n - R e c o nfi g ur ati o n
of F u el C h a n n el s D uri n g P 1 5 1 1


8 7 6 8


3 6, 4 3 0


2 7, 6 6 2


2 9, 7 3 9


Fil e d: 2 0 2 1- 0 5- 2 8 
E B- 2 0 2 0- 0 2 9 0 


J T 2. 1 1 
Att a c h m e nt 1 


P a g e 4 6 of 6 7







TI T L E  


P o st I m pl e m e nt ati o n R e vi e w Pr o c e d ur e 
D o c u m e nt T y p e: Pr o c e d ur e P a g e: 


2 of 8 


Pri nt e d o n 2 0/ 0 3/ 1 1. T hi s d o c u m e n t m a y h a v e b e e n r e vi s e d si n c e it w a s pri nt e d. A p pr o v e d c urr e nt v er si o n p o st e d o n t h e I ntr a n et.


K E Y L E S S O N S 


Pr oj e ct D eli v er y L e s s o n s L e ar n e d R e p ort s f or U nit 1 & 4: I- L L D- 3 1 1 0 0- 5 0 0 0 0, I- L L D- 3 1 1 0 0-
5 0 0 0 1, & I- L L D- 3 1 1 0 0- 5 0 0 0 2.  
I m p ort a n c e of g o o d tr ai ni n g m o c k- u p s 
I m p ort a n c e o n t h e si m pli cit y of pr o c e d ur e s 


O P E X  I m p ort a n c e o n t h e i m p ort a n c e of im pl e m e nti n g l e s s o n l e ar n e d. T h e 
pr o c e d ur e s, t o oli n g, d e si g n a n d t e a m b e c a m e pr o gr e s si v el y b ett e r 
fr o m o n e o ut a g e t o t h e n e xt. 
T h e i m p ort a n c e of O P E X fr o m e x p eri e n c e d st aff m e m b er s 
a n d  t h e  ri g or  a n d  q u alit y  w or k  b y  t h e  t e a m  h el p  c o m pl et e  t h e  w o r k 
s u c c e s sf ull y. 


T e a m w or k I m p ort a n c e of g o o d w or ki n g r el ati o n s hi p s b et w e e n n u m er o u s 
w or k gr o u p s, v e n d or s a n d s u p p ort or g a ni z ati o n s. 


F O L L O W- U P A C TI O N S 


N o n e  


B C S 
4 1 0 2 3 _ 4 9 2 4 7 _ 4 9 2 2 9.


0 3/ 1 2/ 2 0 2 0


Fil e d: 2 0 2 1- 0 5- 2 8 
E B- 2 0 2 0- 0 2 9 0 


J T 2. 1 1 
Att a c h m e nt 1 


P a g e 4 7 of 6 7


2 4- F e b- 2 0 2 0







Fil e d: 2 0 2 1- 0 5- 2 8 
E B- 2 0 2 0- 0 2 9 0 


J T 2. 1 1 
Att a c h m e nt 1 


P a g e 4 8 of 6 7







Fil e d: 2 0 2 1- 0 5- 2 8 
E B- 2 0 2 0- 0 2 9 0 


J T 2. 1 1 
Att a c h m e nt 1 


P a g e 4 9 of 6 7







Fil e d: 2 0 2 1- 0 5- 2 8 
E B- 2 0 2 0- 0 2 9 0 


J T 2. 1 1 
Att a c h m e nt 1 


P a g e 5 0 of 6 7







Fil e d: 2 0 2 1- 0 5- 2 8 
E B- 2 0 2 0- 0 2 9 0 


J T 2. 1 1 
Att a c h m e nt 1 


P a g e 5 1 of 6 7







Fil e d: 2 0 2 1- 0 5- 2 8 
E B- 2 0 2 0- 0 2 9 0 


J T 2. 1 1 
Att a c h m e nt 1 


P a g e 5 2 of 6 7







Fil e d: 2 0 2 1- 0 5- 2 8 
E B- 2 0 2 0- 0 2 9 0 


J T 2. 1 1 
Att a c h m e nt 1 


P a g e 5 3 of 6 7







Fil e d: 2 0 2 1- 0 5- 2 8 
E B- 2 0 2 0- 0 2 9 0 


J T 2. 1 1 
Att a c h m e nt 1 


P a g e 5 4 of 6 7







1 0, 4 1 3, 8 6 6  M H 0 6/ 2 5/ 2 0 2 0


Fil e d: 2 0 2 1- 0 5- 2 8 
E B- 2 0 2 0- 0 2 9 0 


J T 2. 1 1 
Att a c h m e nt 1 


P a g e 5 5 of 6 7







M a y 5, 2 0 2 0
Will St. Pi err e


J u n e 2 5, 2 0 2 0


3 0 J u n e 2 0 2 0


Fil e d: 2 0 2 1- 0 5- 2 8 
E B- 2 0 2 0- 0 2 9 0 


J T 2. 1 1 
Att a c h m e nt 1 


P a g e 5 6 of 6 7







Fil e d: 2 0 2 1- 0 5- 2 8 
E B- 2 0 2 0- 0 2 9 0 


J T 2. 1 1 
Att a c h m e nt 1 


P a g e 5 7 of 6 7







Fil e d: 2 0 2 1- 0 5- 2 8 
E B- 2 0 2 0- 0 2 9 0 


J T 2. 1 1 
Att a c h m e nt 1 


P a g e 5 8 of 6 7







R e c or d s Fil e I nf or m ati o n:  I nt er n al U s e O nl y 
F or all pr oj e ct s,  fil e i n a c c or d a n c e wit h l o c al pr oj e ct 
m a n a g e m e nt g o v er n a n c e  
F or c a pit al pr oj e ct s, s e n d a c o p y t o S h ar e d Fi n a n ci al 
S er vi c e s/ A s s et A c c o u nti n g  
F or PI R s, r ef er t o O P G -P R O C -0 0 5 6; R et e nti o n: P  


FI N -F O R M -P A -0 0 5 -R 0 0 5 *


Pr oj e ct Cl o s ur e R e p o rt  


* A s s o ci at e d wit h FI N -P R O C -0 0 3 0 , Pr o p ert y, Pl a nt a n d E q ui p m e nt
O P G -T M P -0 0 0 4 -R 0 0 5  ( Mi cr o s oft ® 2 0 0 7) 


P a g e 1  of 3  


T hi s Pr oj e ct Cl o s ur e R e p ort ( P C R) f or m i s u s e d f or d o c u m e nti n g r el e v a nt pr oj e ct cl o s ur e i nf or m ati o n a n d a p pr o vi n g t h e pr oj e ct 
cl o s ur e d e ci si o n i n a c c or d a n c e wit h  FI N -P R O C -0 0 3 0 .  It m a y al s o b e u s e d a s a P o st I m pl e m e nt ati o n R e vi e w ( PI R) r e p ort i n 
a c c or d a n c e wit h O P G -P R O C -0 0 5 6, P o st I m pl e m e nt ati o n R e vi e w . 


P a rt 1: Pr oj e ct A c c o u nt Cl o s ur e –  C o m pl et e f or all p r oj e ct s  


I s t hi s PC R al s o u s e d a s a PI R 
r e p ort ?   Y e s  


R e c or d s D o c u m e nt N u m b e r (r e q uir e d o nl y w h e n t h e P C R i s al s o u s e d a s a PI R r e p ort)  


N K 3 8 -PI R -4 4 3 0 0 -0 8 2 6 4 5 8  


Pr oj e ct E x e c uti n g Or g a ni z ati o n  


C o m p o n e nt s & E q ui p m e nt E n gi n e eri n g D arli n gt o n  


D at e  


2 3 D E C 2 0 1 9  


Pr oj e ct N u m b er 


8 0 1 1 7


Sit e  / L o c ati o n N a m e  


D arli n gt o n N u cl e ar G e n er ati n g St ati o n  


Pr oj e ct Titl e  


D N C E P P u m p M ot or S p ar e s  


Pr oj e ct  a n d A s s et (if a n y) D e s c ri pti o n  


Pr o c ur e t w o ( 2) M ai n C o n d e n s at e E xtr a cti n g P u m p ( M C E P) M ot or S p ar e s f or D arli n gt o n U nit s  


C o m p a n y C o d e / B u si n e s s Ar e a ( C o ntr oll e r)  


O P G / N u cl e ar  


A s s et Cl a s s ( C o ntr oll e r)  


N A  


S u p e r A s s et N u m b e r ( C o ntr oll e r)  


N A  


S u p e r A s s et D e s c ri pti o n  ( C o ntr oll e r) 


N A  


P a rt 2: Fi n al I n -S e r vi c e Tr a n sf e r –  C o m pl et e f or C A PI T A L pr oj e ct s  


Fi n al I n -S e r vi c e T r a n sf e r Cr e dit A c c o u nt ( C o ntr oll e r)  


P a rt 3: Pr oj e ct C o st a n d S c h e d ul e V a ri a n c e –  C o m pl et e f or all p r oj e ct s  


( 1) Ori gi n al
A p pr o v e d E sti m at e  


( 2) C urr e nt
A p pr o v e d E sti m at e  


( 3) Fi n al /
A ct u al s


( 4) V a ri a n c e
( = 3 –  2)


C o st ( $ K)  4 , 5 0 0 4, 5 0 0  4, 4 0 4  -0, 0 9 6


S c h e d ul e (I n -s e r vi c e d at e)  2 0 1 7 -1 2 -3 1  2 0 1 7 -1 2 -3 1  2 0 1 8 -1 2 -1 9  5 1  w e e k s b e hi n d  s c h e d ul e  


D eli v e r a bl e s ( C o m pl et e d ?  I nt e n d e d F u n cti o n alit y A c hi e v e d ?  T a r g et v s. A ct u al ?)  


T w o ( 2) M C E P m ot or s p ar e s ( CI D 9 9 7 5 4 2 -3) d eli v er e d o n sit e. Pr oj e ct C o m pl et e d a n d i nt e n d e d f u n cti o n alit y a c hi e v e d. 


R ef e r e n c e s o r att a c h e d p a g e s f o r:  


• Li sti n g i n c hr o n ol o gi c al or d er of all c orr e s p o n di n g B C S s a n d of v ari a n c e a p pr o v al s –  d at e a n d a p pr o v al a ut h orit y; a n d
w h at a p pr o v e d –  c o st, s c h e d ul e, a n d d eli v er a bl e s


• R ef er e n c e t h e “l e s s o n s l e ar n e d r e p ort”


• Di s c u s si o n a n d a n al y si s –  c o st, s c h e d ul e, d eli v er a bl e s, a n d k e y l e s s o n s l e ar n e d


D -B C S -4 4 3 0 0 -1 0 0 0 1. C o st, s c h e d ul e, a n d d eli v er a bl e s w er e a p pr o v e d o n 0 9 J a n 2 0 1 5 .


Fil e d: 2 0 2 1- 0 5- 2 8 
E B- 2 0 2 0- 0 2 9 0 


J T 2. 1 1 
Att a c h m e nt 1 


P a g e 5 9 of 6 7







I nt er n al U s e O nl y  


FI N -F O R M -P A -0 0 5 -R 0 0 5  


Pr oj e ct Cl o s ur e R e p o rt  
 


 


O P G -T M P -0 0 0 4 -R 0 0 5  ( Mi cr o s oft ® 2 0 0 7) 
P a g e 2  of 3  


P a rt 4: P C R A p pr o v al Si g n at ur e s –  C o m pl et e f o r all p r oj e ct s  


Pr oj e ct M a n a g e r:  T h e pr oj e ct i s d e cl ar e d cl o s e d.  I c o nfir m t h at all r e m ai ni n g m at eri al s (if a p pli c a bl e) of t h e pr oj e ct ar e 
a p pr o pri at el y di s p o siti o n e d a s s p ar e p art s t o a c c e pti n g b u si n e s s ar e a s or ar e d e cl ar e d s ur pl u s.  N o c o st s s h all b e c h ar g e d t o  
t hi s pr oj e ct at t hi s poi nt f or w ar d.  


C o ntr oll e r f or Pr oj e ct Or g a ni z ati o n (if a p pli c a bl e, i. e., t h e B U/ F u n cti o n h a s a Pr oj e ct Or g a ni z ati o n C o ntr oll e r ): I c o nfir m 
t h e i nf or m ati o n d o c u m e nt e d i n t hi s P C R i s c orr e ct. 


P C R S u b mitt e d b y: Pr oj e ct M a n a g e r  P C R R e vi e w e d b y: C o ntr oll er f or Pr oj e ct E x e c uti n g 
Or g a ni z ati o n  (if a p pli c a bl e) 


 


 


 


Vi n c e nt C ui  


A s si st a nt T e c h ni c al E n gi n e er / Offi c er 


C o m p o n e nt & E q ui p m e nt E n g i n e eri n g 


D arli n gt o n N u cl e ar  


 


 


 


 


D at e  


 


 


 


N a m e  


Titl e, D e p art m e nt, B U/ F u n cti o n  


 


 


 


 


D at e  


St ati o n / Pl a nt Gr o u p / F u n cti o n C o ntr oll e r:  I c o nfir m t h e i nf or m ati o n d o c u m e nt e d i n t hi s P C R i s c orr e ct. 


A s s et O w n e r:  I a ut h ori z e t h e d e ci si o n t o d e cl ar e pr oj e ct cl o s ur e f or t hi s pr oj e ct. 


P C R R e vi e w e d b y: C o ntr oll er f or S p o n s ori n g 
Or g a ni z ati o n  


P C R A p p r o v e d  b y: A s s et O w n e r  or S p o n s ori n g 
Or g a ni z ati o n A ut h orit y  


 


 


 


Br ett L e m m o n  


C o ntr oll er  


D arli n gt o n N u cl e ar  


 


 


 


 


D at e  


 


 


 


H a s s a n Q a dri  


M a n a g er,  


C o m p o n e nt & E q ui p m e nt E n gi n e eri n g  


D arli n gt o n N u cl e ar  


 


 


 


 


D at e  


 


P a rt 5: PI R Si g n at ur e –  R e q uir e d o nl y w h e n t h e P C R i s al s o u s e d a s a PI R r e p ort  


 Si g n at ur e  D at e  


I h a v e r e vi e w e d a n d a c c e pt t h e PI R r e s ult s i n t hi s r e p ort. 


R e vi e w e d b y: Pr oj e ct S p o n s or  


 


H a s s a n Q a dri  


M a n a g er  


C o m p o n e nt & E q ui p m e nt E n gi n e eri n g  


D arli n gt o n N u cl e ar  


  


 


P a rt 6: Di stri b uti o n –  R e q ui r e d o nl y w h e n t h e P C R i s al s o u s e d a s a PI R r e p ort  


Di stri b uti o n:  


W h e n t hi s P C R i s al s o u s e d a s a PI R r e p ort, t h e Pr oj e ct S p o n s or s h all e n s ur e di stri b uti o n ( c c) t o t h e f oll o wi n g p er s o n n el if t h e y 
h a v e n ot alr e a d y si g n e d off a b o v e:  


•  Fi n a n c e A p pr o v er i n t h e B C S: J o h n S a wl er , Dir e ct or, C o ntr oll er s hi p - D arli n gt o n  


•  Li n e A p pr o v er i n t h e B C S: St e v e Gr e g ori s , Dir e ct or, O p er ati o n s & M ai nt e n n a n c e, D arli n gt o n  


•  Ot h er  k e y st a k e h ol d er s:  


N a m e, Titl e, D e p art m e nt, B U/ F u n cti o n  


 


 


2 5 M A R 2 0 2 0
S h a w n Kli s, C o ntr oll er Pr oj e ct s


2 6 M ar 2 0


M ar 2 7, 2 0 2 0 M ar 3 0, 2 0 2 0


M ar 3 0, 2 0 2 0


 


Fil e d: 2 0 2 1- 0 5- 2 8 
E B- 2 0 2 0- 0 2 9 0 


J T 2. 1 1 
Att a c h m e nt 1 
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I nt er n al U s e O nl y  


FI N -F O R M -P A -0 0 5 -R 0 0 5  


Pr oj e ct Cl o s ur e R e p o rt  


O P G -T M P -0 0 0 4 -R 0 0 5  ( Mi cr o s oft ® 2 0 0 7) 
P a g e 3  of 3  


P a rt 7: P C R C h e c kli st –  C o m pl et e f o r all p r oj e ct s b y Pr oj e ct C S A or Pr oj e ct M a n a g e r  


C h e c kli st It e m  C h e c k b o x  


All T e m p u s W or k E v e nt s h a v e b e e n cl o s e d, i n cl u di n g:  


• A s si g n e d T e m p u s W or k E v e nt s


N/ A


• A S 7 W or k Or d er T a s k cr e at e d w or k e v e nt s


N/ A


All P O/ W O/ M R s/ C R s h a v e b e e n cl o s e d, i n cl u di n g:  


• R e q u e st s e nt t o A S 7 b u y er t o cl o s e P O/ C O s aft er cl o si n g r el at e d M R s/ C R s


P O 2 6 7 8 2 2  Cl o s e d


• R e q u e st s e nt t o Pl a n n er t o cl o s e a n y A S 7 W or k Or d er T a s k s


N/ A


• R e q u e st s e nt t o O N C O R E t o cl o s e all t a s k s a n d a s s o ci at e d P O’ s


N/ A


All A c cr u al s h a v e b e e n cl e ar e d.  


Y e s, c o nfir m e d wit h Fi n a n c e  


A n y p ur c h a s e s t hr o u g h p ur c h a si n g c ar d s ( VI S A) or Ari b a W e b C at al o g u e h a v e b e e n r e c o n cil e d i n C o n c ur or 
s hi p p e d b y Ari b a V e n d or.  


N o s u c h p ur c h a s e s m a d e i n t h e pr o c ur e m e nt  


All d ef a ult B u si n e s s E x p e n s e or VI S A d ef a ult a c c o u nt s h a v e b e e n c h a n g e d.  


N/ A  


All s p ar e p art s h a v e b e e n s et u p i n A S 7, i n cl u di n g:  


• I n v e nt or y b y C at I D wit h R O P/ T M A X v al u e s


L e v el 2 CI D s a d d e d f or CI D  9 9 7 5 4 2  W/ N e w It e m Gr o u p f or pr o c e s si n g


• C a pit al S p ar e s ar e s et u p i n t h e a p pr o pri at e A s s et Cl a s s a n d a c c o u nt


N/ A


All o b s ol et e or s ur pl u s i n v e nt or y or c o m p o n e nt s h a v e b e e n i d e ntifi e d a n d S ur pl u s D e cl ar ati o n s r o ut e d t o e n s ur e 
t h at all r etir e d a s s et s h a v e b e e n pr o p erl y r e m o v e d fr o m t h e fi x e d a s s et l e d g er a n d i n v e nt or y a c c o u nt s. 


N / A 


T h e S u p er A s s et Cl a s s, t h e C o m p a n y C o d e, S u p er A s s et N u m b er s a gr e e wit h pr e vi o u s R EI S.  


N o pr e vi o u s R EI S  


T h e Fi n al A ct u al C o st s a n d C urr e nt A p pr o v e d E sti m at e a gr e e wit h F R A a n d / or S A P.  


Y e s, c o nfir m e d wit h Fi n a n c e  


If t hi s i s c o m bi n e d P C R/ PI R, it w a s d efi n e d i n t h e a p pr o v e d B C S. 


If t h e A ct u al s ar e gr e at er t h a n t h e A p pr o v e d a m o u nt, t h e o v er s p e n d h a s b e e n a p pr o v e d i n a c c or d a n c e wit h t h e 
a p pr o pri at e O A R El e m e nt s p e cifi e d i n t h e B C S st a n d ar d ( O P G -S T D -0 0 7 6 , D e v el o pi n g a n d D o c u m e nti n g 
B u si n e s s C a s e s ), wit h a n a p pr o v e d O P G-F O R M -0 0 7 7 , Pr oj e ct O v er -V ari a n c e A p pr o v al  or a S u p er s e di n g B C S.  


N/ A  


A c o p y of t h e F R A a n d/ or S A P R e p ort i s att a c h e d.  


Pr oj e ct C S A / Pr oj e ct M a n a g e r ( Si g n -O ff): I c o nfir m e d t h e c o m pl eti o n of all t h e c h e c kli st it e m s. 


Pr oj e ct M a n a g e r  


Vi n c e nt C ui  


A s si st a nt T e c h ni c al E n gi n e er / Offi c er 


C o m p o n e nt E n gi n e eri n g - D arli n gt o n  


Si g n at ur e  D at e  


2 5 M A R 2 0 2 0


Fil e d: 2 0 2 1- 0 5- 2 8 
E B- 2 0 2 0- 0 2 9 0 


J T 2. 1 1 
Att a c h m e nt 1 
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R e c or d s Fil e I nf or m ati o n:  I nt er n al U s e O nl y 
F or all pr oj e ct s,  fil e i n a c c or d a n c e wit h l o c al pr oj e ct 
m a n a g e m e nt g o v er n a n c e 
F or c a pit al pr oj e ct s, s e n d a c o p y t o S h ar e d Fi n a n ci al 
S er vi c e s/ A s s et A c c o u nti n g 
F or PI R s, r ef er t o O P G -P R O C -0 0 5 6; R et e nti o n: P  


FI N -F O R M -P A -0 0 5 - R0 0 5 *


P r oj e ct Cl o s ur e R e p ort  


 


* A s s o ci at e d wit h FI N -P R O C -0 0 3 0 , Pr o p ert y, Pl a nt a n d E q ui p m e nt
O P G- T M P- 0 0 0 4 -R 0 0 5 ( Mi cr o s oft ® 2 0 0 7) 


P a g e 1 of 4 


T hi s Pr oj e ct Cl o s ur e R e p ort ( P C R) f or m i s u s e d f or d o c u m e nti n g r el e v a nt pr oj e ct cl o s ur e i nf or m ati o n a n d a p pr o vi n g t h e pr oj e ct 
cl o s ur e d e ci si o n i n a c c or d a n c e wit h  FI N -P R O C -0 0 3 0 .  It m a y al s o b e u s e d a s a P o st I m pl e m e nt ati o n R e vi e w ( PI R) r e p ort i n 
a c c or d a n c e wit h O P G -P R O C -0 0 5 6, P o st I m pl e m e nt ati o n R e vi e w . 


P art 1: Pr oj e ct A c c o u nt Cl o s ur e –  C o m pl et e f or all pr oj e ct s  


I s t hi s PC R al s o u s e d a s a PI R 
r e p ort ?   Y e s  


R e c or d s D o c u m e nt N u m b er (r e q uir e d o nl y w h e n t h e P C R i s al s o u s e d a s a PI R r e p ort)  


Pr oj e ct E x e c uti n g Or g a ni z ati o n  


D N G S - St ati o n E n gi n e eri n g  


D at e  


2 8 J ul 2 0 2 0  


Pr oj e ct N u m b er  


1 6 -8 2 8 1 6


Sit e / L o c ati o n N a m e  


D A R LI N G T O N N U C L E A R G S  


Pr oj e ct Titl e  


D N V A U L T C O O LI N G C OI L R E P L A C E M E N T  


Pr oj e ct  a n d A s s et (if a n y) D e s c ri pti o n  


R e pl a c e m e nt of t h e r e a ct or v a ult c o oli n g c oil s i n all u nit s a s t h e y ar e n e ari n g e n d of lif e a n d d e v el o pi n g l e a k s. 


C o m p a n y C o d e / B u si n e s s Ar e a ( C o ntr oll er)  


9 8 0 7  


A s s et Cl a s s ( C o ntr oll er)  


1 5 7 2 0 0 0 0  


S u p er A s s et N u m b er ( C o ntr oll er)  


0 2 1 5 1  


S u p er A s s et D e s cri pti o n  ( C o ntr oll er) 


D A R LI N G T O N G S  


P art 2: Fi n al I n-S er vi c e Tr a n sf er –  C o m pl et e f or C A PI T A L pr oj e ct s  


Fi n al I n -S er vi c e Tr a n sf e r Cr e dit A c c o u nt ( C o ntr oll er)  


P art 3: Pr oj e ct C o st a n d S c h e d ul e V ari a n c e –  C o m pl et e f or all pr oj e ct s  


( 1)  Ori gi n al
A p pr o v e d E sti m at e  


( 2)  C urr e nt
A p pr o v e d E sti m at e  


( 3)  Fi n al /
A ct u al s


( 4)  V ari a n c e
( = 3 – 2)


C o st ( $ K)  1 8, 7 5 3   1 7, 8 8 2 1 6, 2 0 4  - 1, 6 7 8 


S c h e d ul e (I n -s er vi c e d at e)  S e pt 2 0 2 0  N/ A  A pril 2 0 1 9  7 4  w e e k s a h e a d of  s c h e d ul e  


D eli v er a bl e s ( C o m pl et e d ?  I nt e n d e d F u n cti o n alit y A c hi e v e d ?  T ar g et v s. A ct u al ?)  


All c o oli n g c oi l s h a v e b e e n r e pl a c e d d uri n g st ati o n o ut a g e s . T h e l a st c o oli n g c oil s w er e r e pl a c e d i n D 1 9 4 1.  Si n c e t h e 
r e pl a c e m e nt of t h e c oil s t h er e h a v e b e e n n o l e a k s i d e ntifi e d i n t h e R V A S. T h e c oil s will b e r e pl a c e d a g ai n d uri n g t h e u nit  
r ef ur bi s h m e nt o ut a g es ( D N R U 2 r e pl a c e m e nt s ar e c o m pl et e). 


R ef er e n c e s or att a c h e d p a g e s f or:  


• Li sti n g i n c hr o n ol o gi c al or d er of all c orr e s p o n di n g B C S s a n d of v ari a n c e a p pr o v al s – d at e a n d a p pr o v al a ut h orit y; a n d
w h at a p pr o v e d – c o st, s c h e d ul e, a n d d eli v er a bl e s


• R ef er e n c e t h e “l e s s o n s l e ar n e d r e p ort”


• Di s c u s si o n a n d a n al y si s –  c o st, s c h e d ul e, d eli v er a bl e s, a n d k e y l e s s o n s l e ar n e d


Fil e d: 2 0 2 1- 0 5- 2 8 
E B- 2 0 2 0- 0 2 9 0 


J T 2. 1 1 
Att a c h m e nt 1 
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R e c or d s Fil e I nf or m ati o n:  I nt er n al U s e O nl y 
F or all pr oj e ct s, fil e i n a c c or d a n c e wit h l o c al pr oj e ct 
m a n a g e m e nt g o v er n a n c e 
F or c a pit al pr oj e ct s, s e n d a c o p y t o S h ar e d Fi n a n ci al 
S er vi c e s/ A s s et A c c o u nti n g 
F or PI R s, r ef er t o O P G- P R O C - 0 0 5 6; R et e nti o n: P 


FI N -F O R M -P A -0 0 5 - R0 0 5 *


P r oj e ct Cl o s ur e R e p ort  


* A s s o ci at e d wit h FI N -P R O C -0 0 3 0 , Pr o p ert y, Pl a nt a n d E q ui p m e nt
O P G- T M P- 0 0 0 4 -R 0 0 5 ( Mi cr o s oft ® 2 0 0 7) 


P a g e 2 of 4 


All c o oli n g c oil s h a v e b e e n r e pl a c e d d uri n g st ati o n o ut a g e s. T h e l a st c o oli n g c oil s w er e r e pl a c e d i n D 1 9 4 1. Si n c e t h e 
r e pl a c e m e nt of t h e c oil s t h er e h a v e b e e n n o l e a k s i d e ntifi e d i n t h e R V A S. T h e c oil s  will b e r e pl a c e d a g ai n d uri n g t h e u nit 
r ef ur bi s h m e nt o ut a g e s ( D N R U 2 r e pl a c e m e nt s ar e c o m pl et e). 


D- B C S -7 3 7 2 0 -1 0 0 0 1 -R 0 0 1


A d o b e A cr o b at 
D o c u m e n t


K e y L e s s o n s L e ar n e d:  


1) Pr oj e ct  w a s  re q uir e d d u e t o e m er g e nt  is s u e s  wit h l e a ki n g c o oli n g c oil s,  w hi c h  w er e n e ari n g e n d of  lif e. Pr oj e ct s c o p e  
i n cr e a s e d t o i n cl u d e all Va ult  C o oli n g c oil s  d u e t o e xt e nt  of co n diti o n a n d s e v erit y  of  le a k s.


2) T hi s  proj e ct  w a s  p a ss e d t hr o u g h m a n y  diff er e nt Sy st e m  En gi n e er s , a n d S e cti o n M a n a g er s ( Pr oj e ct M a n a g er s) d u e t o 
hi g h t ur n o v er, w hi c h m a d e it c u m b er s o m e t o fi n d l at e st i nf or m ati o n a n d pr e vi o u s pr oj e ct m e m b er s.  


P art 4: P C R A p pr o v al Si g n at ur e s – C o m pl et e f or all pr oj e ct s  


Pr oj e ct M a n a g er:  T h e pr oj e ct i s d e cl ar e d cl o s e d.  I c o nfir m t h at all r e m ai ni n g m at eri al s (if a p pli c a bl e) of t h e pr oj e ct ar e 
a p pr o pri at el y di s p o siti o n e d a s s p ar e p art s t o a c c e pti n g b u si n e s s ar e a s or ar e d e cl ar e d s ur pl u s.  N o c o st s s h all b e c h ar g e d t o  
t hi s pr oj e ct at t hi s p oi nt f or w ar d. 


C o ntr oll er f or Pr oj e ct Or g a ni z ati o n (if a p pli c a bl e, i. e., t h e B U/ F u n cti o n h a s a Pr oj e ct Or g a ni z ati o n C o ntr oll er ): I c o nfir m 
t h e i nf or m ati o n d o c u m e nt e d i n t hi s P C R i s c orr e ct. 


P C R S u b mitt e d b y: Pr oj e ct M a n a g er  P C R R e vi e w e d b y: C o ntr oll er f or Pr oj e ct E x e c uti n g 
Or g a ni z ati o n  (if a p pli c a bl e) 


J or d y M eji a S a a v e dr a  


S e cti o n M a n a g er , 


P erf or m a n c e E n gi n e eri n g , 


St ati o n E n gi n e eri n g D arli n gt o n  


D at e  C o n tr oll er, Pr oj e ct s  a n d  M o difi c ati o n s  D at e  


St ati o n / Pl a nt Gr o u p / F u n cti o n C o ntr oll er:  I c o nfir m t h e i nf or m ati o n d o c u m e nt e d i n t hi s P C R i s c orr e ct. 


A s s et O w n er:  I a ut h ori z e t h e d e ci si o n t o d e cl ar e pr oj e ct cl o s ur e f or t hi s pr oj e ct. 


P C R R e vi e w e d b y: C o ntr oll er f or S p o n s ori n g 
Or g a ni z ati o n  


P C R A p pr o v e d  b y: A s s et O w n er  or S p o n s ori n g 
Or g a ni z ati o n A ut h orit y  


C o ntr oll er, D arli n gt o n D at e  


Z ar K h a n s a h e b  


Dir e ct or St ati o n E n gi n e eri n g , 


St ati o n E n gi n e eri n g D arli n gt o n  
D at e  


2 0 A U G 2 0 2 0


S h a w n Kli s 


Br ett L e m m o n


Fil e d: 2 0 2 1- 0 5- 2 8 
E B- 2 0 2 0- 0 2 9 0 


J T 2. 1 1 
Att a c h m e nt 1 
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I nt er n al U s e O nl y  
FI N -F O R M -P A -0 0 5 -R 0 0 5  


P r oj e ct Cl o s ur e R e p ort  


O P G- T M P- 0 0 0 4 -R 0 0 5  ( Mi cr o s oft ® 2 0 0 7) 
P a g e 3 of 4 


P art 5: PI R Si g n at ur e –  R e q uir e d o nl y w h e n t h e P C R i s al s o  u s e d a s a PI R r e p ort  


Si g n at ur e  D at e  


I h a v e r e vi e w e d a n d a c c e pt t h e PI R r e s ult s i n t hi s r e p ort. 


R e vi e w e d b y: Pr oj e ct S p o n s or  


St e w art Wil s o n  


M a n a g er,  


P erf or m a n c e E n gi n e eri n g,  


St ati o n E n gi n e eri n g D arli n gt o n  


P art 6: Di stri b uti o n –  R e q uir e d  o nl y w h e n t h e P C R i s al s o u s e d a s a PI R r e p ort  


Di stri b uti o n:  


W h e n t hi s P C R i s al s o u s e d a s a PI R r e p ort, t h e Pr oj e ct S p o n s or s h all e n s ur e di stri b uti o n ( c c) t o t h e f oll o wi n g p er s o n n el if t h e y 
h a v e n ot alr e a d y si g n e d off a b o v e:  


• Fi n a n c e A p pr o v er i n t h e B C S: N a m e , Titl e, D e p art m e nt, B U/ F u n cti o n


• Li n e A p pr o v er i n t h e B C S: N a m e , Titl e, D e p art m e nt, B U/ F u n cti o n


• Ot h er k e y st a k e h ol d er s:


N/ A


Fil e d: 2 0 2 1- 0 5- 2 8 
E B- 2 0 2 0- 0 2 9 0 


J T 2. 1 1 
Att a c h m e nt 1 
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I nt er n al U s e O nl y  
FI N -F O R M -P A -0 0 5 -R 0 0 5  


P r oj e ct Cl o s ur e R e p ort  


O P G- T M P- 0 0 0 4 -R 0 0 5  ( Mi cr o s oft ® 2 0 0 7) 
P a g e 4 of 4 


P art 7: P C R C h e c kli st –  C o m pl et e f or all pr oj e ct s b y Pr oj e ct C S A or Pr oj e ct M a n a g er  


C h e c kli st It e m  C h e c k b o x  


All T e m p u s W or k E v e nt s h a v e b e e n cl o s e d, i n cl u di n g:  


• A s si g n e d T e m p u s W or k E v e nt s


• A S 7 W or k Or d er T a s k cr e at e d w or k e v e nt s


All P O/ W O/ M R s/ C R s h a v e b e e n cl o s e d, i n cl u di n g:  


• R e q u e st s e nt t o A S 7 b u y er t o cl o s e P O/ C O s aft er cl o si n g r el at e d M R s/ C R s


• R e q u e st s e nt t o Pl a n n er t o cl o s e a n y A S 7 W or k Or d er T a s k s


T h er e ar e n o o p e n W O t a s k s.


• R e q u e st s e nt t o O N C O R E t o cl o s e all t a s k s a n d a s s o ci at e d P O’ s


N ot r e q uir e d


All A c cr u al s h a v e b e e n cl e ar e d.  


T h er e ar e n o a c cr u al s o n 8 2 8 1 6  


A n y p ur c h a s e s t hr o u g h p ur c h a si n g c ar d s ( VI S A) or Ari b a W e b C at al o g u e h a v e b e e n r e c o n cil e d i n C o n c ur or 
s hi p p e d b y Ari b a V e n d or.  


All d ef a ult B u si n e s s E x p e n s e or VI S A d ef a ult a c c o u nt s h a v e b e e n c h a n g e d.  


All s p ar e p art s h a v e b e e n s et u p i n A S 7, i n cl u di n g:  


• I n v e nt or y b y C at I D wit h R O P/ T M A X v al u e s


N ot r e q uir e d


• C a pit al S p ar e s ar e s et u p i n t h e a p pr o pri at e A s s et Cl a s s a n d a c c o u nt


2 0 s p ar e c oil s o n h a n d.


All o b s ol et e or s ur pl u s i n v e nt or y or c o m p o n e nt s h a v e b e e n i d e ntifi e d a n d S ur pl u s D e cl ar ati o n s r o ut e d t o e n s ur e 
t h at all r etir e d a s s et s h a v e b e e n pr o p erl y r e m o v e d fr o m t h e fi x e d a s s et l e d g er a n d i n v e nt or y a c c o u nt s.  


T h e S u p er A s s et Cl a s s, t h e C o m p a n y C o d e, S u p er A s s et N u m b er s a gr e e wit h pr e vi o u s R EI S.  


T h e Fi n al A ct u al C o st s a n d C urr e nt A p pr o v e d E sti m at e a gr e e wit h F R A a n d / or S A P. 


If t hi s i s c o m bi n e d P C R/ PI R, it w a s d efi n e d i n t h e a p pr o v e d B C S. 


If t h e A ct u al s ar e gr e at er t h a n t h e A p pr o v e d a m o u nt, t h e o v er s p e n d h a s b e e n a p pr o v e d i n a c c or d a n c e wit h t h e 
a p pr o pri at e O A R El e m e nt s p e cifi e d i n t h e B C S st a n d ar d ( O P G -S T D -0 0 7 6 , D e v el o pi n g a n d D o c u m e nti n g 
B u si n e s s C a s e s ), wit h a n a p pr o v e d O P G-F O R M -0 0 7 7 , Pr oj e ct O v er -V ari a n c e A p pr o v al  or a S u p er s e di n g B C S.  


A c o p y of t h e F R A a n d/ or S A P R e p ort i s att a c h e d.  


Pr oj e ct C S A / Pr oj e ct M a n a g er ( Si g n -O ff): I c o nfir m e d t h e c o m pl eti o n of all t h e c h e c kli st it e m s. 


Pr oj e ct C S A o r Pr oj e ct M a n a g er  


J or d y M eji a S a a v e dr a  


S e cti o n M a n a g er, 


P erf or m a n c e E n gi n e eri n g , 


St ati o n E n gi n e eri n g D arli n gt o n  


Si g n at ur e  D at e  


2 0 A U G 2 0 2 0


Fil e d: 2 0 2 1- 0 5- 2 8 
E B- 2 0 2 0- 0 2 9 0 


J T 2. 1 1 
Att a c h m e nt 1 


P a g e 6 5 of 6 7







Fil e d: 2 0 2 1- 0 5- 2 8 
E B- 2 0 2 0- 0 2 9 0 


J T 2. 1 1 
Att a c h m e nt 1 


P a g e 6 6 of 6 7







Fil e d: 2 0 2 1- 0 5- 2 8 
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		25918 - PIR

		31410 - PIR

		31522 - Combined PCR_PIR

		31530 - PIR

		Deliverables



		33509 - PIR

		33623 - PIR

		40680 - PIR

		40983 - Combined PCR_PIR

		40984_49281 - PIR

		41043 - PIR

		46605 - 2 PCR to go with PIR Memo

		4.3 Lessons Learned Report



		49116 - PIR  P_REP_PIR_NK30-PIR-71400-0808620_1

		49132 - PIR  P_REP_PIR_NA44-PIR-71750-0805463_1

		49134 - PIR

		49140 - PIR

		49247_41023 - PIR

		49267 - PIR

		49284 - PIR  P_REP_PIR_NA44-PIR-28160-0805164_1

		49296 - PIR

		49298 - PIR

		73397 - PIR

		80117 - Combined PCR_PIR

		82816 - Combined PCR_PIR

		82949_80112 - PIR








Project (All In) Net Cost by Resource Type (LTD)  (FRA_PRJ_002)
Organization OPGI OPG



Cost Category CAP.PRJ; OM&A.PRJ; CAP.MFA



Project 80117 DN CCW PUMP MOTOR SP



Fiscal Year/Period Period 03 2020



Last Data Update 2020/03/28 07:06:18



Dynamic Filters
FAC !18401



Month
Actual



Month
Budget



Month 
Variance



YTD 
Actual



YTD 
Budget



YTD 
Variance



Year End
Forecast



Year End
Budget



Year End 
Variance



LTD
Actual



LTD
Release
Amount



LTD 
% Spent



Costs by RT Group 3 * 1,000 * 1,000 * 1,000 * 1,000 %



Materials 0 0 2,279 5,000



Other 0 0 2,125 5,000



Overall Result 0 0 4,404 5,000 88.08



Could not find any data to display. This might be due to the current selection of variable or filter values



Net Total 0 0 4,404 5,000 88.08



Contributing Business Units Month
Actual



Month
Budget



Month
Variance



YTD 
Actual



YTD 
Budget



YTD 
Variance



Year End
Forecast



Year End
Budget



Year End
Variance



LTD 
Actual



LTD 
Release
Amount



LTD 
% Spent



NUCL Nuclear Business 0 0 4,404 5,000
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Workflow Status: Routing WorkFlow 
Workflow Information 



Initiator: PEREIRA Joel -FIN & C CTRL Document: 33623 - PIR 
Started: 6/12/2018 1:56 PM Status: Approved 
Last run: 6/13/2018 7:12 AM 



Information about this instance will be automatically removed on 8/12/2018 7:12 AM. 
Tasks 
This workflow created the following tasks. You can also view them in Tasks. 



Assigned To Title Due Date Status Link Outcome



WIACEK Steve -FIN & C CTRL Please approve 33623 - PIR 6/15/2018 Completed 33623 - PIR Approved



KHANSAHEB Zar -DARLINGTON Please approve 33623 - PIR 6/15/2018 Completed 33623 - PIR Approved



Workflow History 
The workflow recorded these events. 



Date Occurred Event Type User ID Description Outcome



6/12/2018 1:56 PM Workflow 
Initiated



PEREIRA Joel -FIN & 
C CTRL



Approval was started. Participants: WIACEK Steve -FIN & C 
CTRL;KHANSAHEB Zar -DARLINGTON



6/12/2018 1:56 PM Task Created PEREIRA Joel -FIN & 
C CTRL



Task created for WIACEK Steve -FIN & C CTRL. Due by: None



6/12/2018 3:33 PM Task 
Completed



WIACEK Steve -FIN 
& C CTRL



Task assigned to WIACEK Steve -FIN & C CTRL was approved by WIACEK 
Steve -FIN & C CTRL. Comments: 



Approved by WIACEK Steve -FIN & C CTRL



6/12/2018 3:33 PM Task Created PEREIRA Joel -FIN & 
C CTRL



Task created for KHANSAHEB Zar -DARLINGTON. Due by: None



6/13/2018 7:12 AM Task 
Completed



KHANSAHEB Zar 
-DARLINGTON



Task assigned to KHANSAHEB Zar -DARLINGTON was approved by 
KHANSAHEB Zar -DARLINGTON. Comments: Approved. Z. KHANSAHEB 
for B. Duncan.



Approved by KHANSAHEB Zar -DARLINGTON



6/13/2018 7:12 AM Workflow 
Completed



PEREIRA Joel -FIN & 
C CTRL



Approval was completed. Approval on 33623 - PIR has successfully 
completed. All participants have completed their 
tasks.



Workflow Visualization
OPEN IN VISIO SHAPE INFO



WIACEK Steve 
-FIN & C CTRL



KHANSAHEB Zar 
-DARLINGTON
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Nuclear Projects > Projects and Mods > P & M Finance > Working Documents > Workf low Status



Workflow Status: CDF Approval 



Workflow Information 



Initiator: TURPIN Pam -FINANCE Document: PCR 46605 



Started: 9/1/2017 2:27 PM Status: Approved 



Last run: 9/28/2017 5:05 PM 



Tasks 



The following tasks have been assigned to the participants in this workflow. Click a task to edit it. You can also view these tasks in the 
list Tasks.



REILLY Shawn -
NUCLEARPMO



Please approve PCR 
46605



9/4/2017 Completed Approved by REILLY Shawn -
NUCLEARPMO



DESOUZA Cleve -NUCLEAR Please approve PCR 
46605



9/4/2017 Completed Approved by DESOUZA Cleve -NUCLEAR



KLIS Shawn -FINANCE Please approve PCR 
46605



9/8/2017 Completed Approved by KLIS Shawn -FINANCE



WIGHT Jason -NUCLEAR Please approve PCR 
46605



9/18/2017 Completed Approved by WIGHT Jason -NUCLEAR



MORJARIA Anup -FINANCE Please approve PCR 
46605



9/23/2017 Completed Approved by MORJARIA Anup -FINANCE



KERR Barbara -FINANCE Please approve PCR 
46605



9/29/2017 Completed Approved by KERR Barbara -FINANCE



Workflow History 



The following events have occurred in this workflow.
View workflow reports



9/1/2017 2:27 PM Workflow 
Initiated



TURPIN Pam -
FINANCE



CDF Approval was started.  Participants: 
REILLY Shawn -NUCLEARPMO, DESOUZA 
Cleve -NUCLEAR, KLIS Shawn -FINANCE, 
WIGHT Jason -NUCLEAR, MORJARIA Anup -
FINANCE, KERR Barbara -FINANCE



9/1/2017 2:27 PM Task 
Created



TURPIN Pam -
FINANCE



Task created for REILLY Shawn -
NUCLEARPMO.  Due by: 9/4/2017 2:27:39 
PM



9/1/2017 2:54 PM Task 
Completed



REILLY Shawn -
NUCLEARPMO



Task assigned to REILLY Shawn -
NUCLEARPMO was approved by REILLY 
Shawn -NUCLEARPMO. Comments: All 
charge paths for 46605 are now shut 
down.  Project is good to close.  SR



Approved by REILLY 
Shawn -NUCLEARPMO



9/1/2017 2:54 PM Task 
Created



TURPIN Pam -
FINANCE



Task created for DESOUZA Cleve -
NUCLEAR.  Due by: 9/4/2017 2:54:15 PM



9/5/2017 9:18 AM Task 
Completed



DESOUZA Cleve 
-NUCLEAR



Task assigned to DESOUZA Cleve -NUCLEAR 
was approved by DESOUZA Cleve -



Approved by DESOUZA 
Cleve -NUCLEAR



Assigned To Title Due Date Status Outcome



Date Occurred Event Type User ID Description Outcome
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NUCLEAR. Comments: Approved!



9/5/2017 9:18 AM Task 
Created



TURPIN Pam -
FINANCE



Task created for KLIS Shawn -FINANCE.  
Due by: 9/8/2017 9:18:12 AM



9/15/2017 1:16 PM Task 
Completed



KLIS Shawn -
FINANCE



Task assigned to KLIS Shawn -FINANCE 
was approved by KLIS Shawn -FINANCE. 
Comments: 



Approved by KLIS Shawn -
FINANCE



9/15/2017 1:16 PM Task 
Created



TURPIN Pam -
FINANCE



Task created for WIGHT Jason -NUCLEAR.  
Due by: 9/18/2017 1:16:05 PM



9/20/2017 8:43 AM Task 
Completed



WIGHT Jason -
NUCLEAR



Task assigned to WIGHT Jason -NUCLEAR 
was approved by WIGHT Jason -NUCLEAR. 
Comments: 



Approved by WIGHT Jason 
-NUCLEAR



9/20/2017 8:43 AM Task 
Created



TURPIN Pam -
FINANCE



Task created for MORJARIA Anup -
FINANCE.  Due by: 9/23/2017 8:43:34 AM



9/26/2017 8:51 AM Task 
Completed



MORJARIA Anup 
-FINANCE



Task assigned to MORJARIA Anup -
FINANCE was approved by MORJARIA Anup 
-FINANCE. Comments: Approved.  Validated 
Asset Number/Class and confirmed dollar 
and % in service with FRA.



Approved by MORJARIA 
Anup -FINANCE



9/26/2017 8:51 AM Task 
Created



TURPIN Pam -
FINANCE



Task created for KERR Barbara -FINANCE.  
Due by: 9/29/2017 8:51:30 AM



9/28/2017 5:05 PM Task 
Completed



KERR Barbara -
FINANCE



Task assigned to KERR Barbara -FINANCE 
was approved by KERR Barbara -FINANCE. 
Comments: 



Approved by KERR Barbara 
-FINANCE



9/28/2017 5:05 PM Workflow 
Completed



TURPIN Pam -
FINANCE



CDF Approval was completed. CDF Approval on PCR 
46605 has successfully 
completed. All participants 
have completed their 
tasks.
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Capital Project Continuity Report (FRA_CPJ_001)
Fiscal Year/Period Period 08 2020



Last Data Update 2020/08/15 06:51:31



Dynamic Filters
Project 82816 DN VAULT COOLING COIL REPLACEMENT



R2 Executing Org Project Site Project Corp Entity Project Status 100% In-Service Date % Funds
Spent % In-Service Approved 



Funds
YTD Gross
Expenditure



YTD 
Removal 
Costs



YTD 
Cancellations
& Writeoffs



YTD 
Capitalizable 
Expenditure



YTD 
Capital 
In-Service



YTD
Net
Balance



YTD 
Transfer to 
Partnerships



LTD Gross
Expenditure



LTD Removal
Costs



LTD 
Cancellations
& Writeoffs



LTD 
Capitalizable 
Expenditure



LTD 
Capital 
In-Service



LTD 
Net 
Balance



LTD 
Transfer to 
Partnerships



2ENM 82816 DN VAULT COOLING COIL REPLACEMENT 1DNG 9807 26 REIS 2019/04/12 90.92 % 100.00 17,822,000.00 6,445.60 6,445.60 6,445.60 16,204,377.13 -812,900.00 15,391,477.13 -15,378,909.00 12,568.13



Overall Result 90.92 % 17,822,000.00 6,445.60 6,445.60 6,445.60 16,204,377.13 -812,900.00 15,391,477.13 -15,378,909.00 12,568.13
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Dianne Gainne
Director. Projects & Modifications
703-1330
Jamie Lawrie
Director, Investment Management
702-5086



[Sandy Stock
Director, Station Engineering
703-7584



_____



Randy Leavitt
VP. Nuclear Finance



]02-51 77
Stu Seedhouse
Senior VP. Darlington
703-7499
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Partial Discharge Monitoring Project 16 - 33623 (Capital)
Full Release Business Case Summary D - BCS - 33130 - 10004 - R000
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Partial Discharge Monitoring Project 16: 33623 (Capital)
Full Release Business Case Summaay D - BCS -33130-



Il RECOMMENDATION:



We recommend a Full Release of an additional $4.710 Million Capital to fund Detailed Engineering,
modification, commissioning and closeout for all units for this project. Approval of this request will bring the
total to date funding to $7.147 Million including a contingency of $ .455 Million, The total project is estimated to
cost $ 7.147 Million with an estimated completion date of 2/27/2015.



The Business Objective of this Sustaining project is to provide a means of assessing the stator winding condition
of the Main Generators and PHT Pump Motors at Dariington as there is currently no predictive maintenance
program capable of accurately determining this information.



To satisfy this need, Partial Discharge Monitoring (PDM) Equipment will be installed for all the Main Generators
(one per unit) and PHT Pump Motors (four per unit plus one spare) at Darlington. The PDM system will be used
to collect partial discharge data from the equipment which will be used for analysis and trending to accurately
assess the stator winding conditions. By understanding the condition of the equipment, the right decisions on
when to perform maintenance can be made. This will result in time and cost savings as justification can be made
to defer costly refurbishments of the equipment. As well through routine trending of the data collected, early
indication of impending failures can be identified to allow a timely repair prior to failure occurring.



To date, installations have been completed on the Unit 0 Spare PHT Pump Motor, the Unit 1 PHT Motors and the
Unit 1 Main Generator Due to unanticipated requirements and constraints with the field installation, especially
during the Dlii 1 outage (I.e. PHT pump availability, heat sink recall, added RP support), costs were significantly
more than originally estimated during the Full Release Phase 1 BCS As a result the scope of the Phase 1 BCS
can not be completed with the funding remaining. Additional funding is now required to complete the Full Release
Phase 1 scope and carry on with the installations on the remaining units



Using the lessons learned and the actual costs obtained from the Unit 0 and 1 installations, many of the project
risks and unknowns relating to the costs, schedule, engineering, procurement and construction have either been
eliminated or mitigated moving forward,



Investment Type



1,541 1,734
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Partial Discharge Monitoring Project 16 - 33623 (Capital)



Full Release Busmess Case Summay D -BCS 33130 10004R000



2! BACKGROUND & ISSUES:



Online PD Monitoring is used by Utilities across North America on high voltage (usually > 4 16KV) motors and
generators. This PD monitoring is recommended by Nuclear Maintenance centre (NMAC) and Large Electric
Motors Group (LEMUG) as outlined in the Institute of Electrical & Electronic Engineers Inc (IEEE) Standards 14.
15. 14. 34 & 62.2.



In the early 1970s, Ontario Hydro Research started investigation into Partial Discharge Monitoring and this has
resulted in a spin-off company in 1990. In these 40 years, the technology has developed to the extent that the
industry can claim a success rate of 985% on correct diagnosis for problems detectable by PD Monitoring.



Stator winding insulation will degrade with age due to thermal and mechanical stress. In high voltage systems.
partial discharges will be generated when the insulation degrades. On-line PD Monitoring will provide better data
that can be analyzed in greater depth with equipment at the normal operating conditions versus off-line testing
and visual inspections. It will monitor the level of degradation and from this analysis can be performed to
determine the location(s) of potential damage and predictions can be made as to when refurbishment or repair is
needed, By understanding the condition of the equipment, costly stator winding replacement/refurbishments and
extensive unit outages may be avoided as it would not be required PD monitoring will also allow pro-active
measures to be taken to removal of equipment from service before catastrophic failure occurs.



PD Monitoring can also be a very useful tool in determining the effectiveness of repairs on a stator winding by
comparing the data before and after the repairs



The scope of this project will be to install Partial Discharge Monitoring (PDM) Equipment for all the Main
Generators (one per unit) and PHT Pump Motors (four per unit plus one spare) at Darlington. Rationale for
installation is as follows:



A. Main Generators
• Insulation failure will lead to flashover and damage to windings and the core Damage to the core cannot be



repaired unless it is slight Core replacement and re-winding are costly and require long outages The cost of
a replacement is $ 39 5 M with a lead time of 3 years



• Currently PD measurements are taken live’ on 22 kV bus using portable couplers by specialists from service
o ganizatior This method does not provide data that is sufficiently accirate for planning future maintenance



• installation of this on-line system will also eiminate safety risKs associated tj performing measurements or.
ve 22 kV buses



• The crocosed or1!’qe ystprr wi povae toe cetter arays s of the oat nciuo’nq re so ty o denef’ so.ro
‘ a ors iaoaj s- orentrata
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d ated aer 19 of te stator wedges part u a the erd wedges. oose stator wedges will vrtua ly



esult in insulation failure as this will increase wear on the insulation Use of the PD Monitoring will provide a
means of tracking this degradation



• On-line PD System will allow montorng dunng run-up! down and load changes and provide more accurate
data for evaluation of generator health It wii also provide an evaluation of maintenance work that was done
urn g dfl Outage



• S mlar PD monitorng equ pment a installed on tb Pickerirg & B generatrs Psut dave been ‘ci to
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Partial Discharge Monitoring Project 16 - 33623 (Capital)
Full



B. PHT Pump Motors
• There are currently no predictive maintenance programs for the PHT Pump Motor capable of providing data to



determine if and when the motor stator winding will require refurbishment. Real time data from PD monitoring
will provide the rationale for deferral of costly off-site motor refurbishments in future years.



• Ozone levels are very prevalent in 8 of the 16 PHT Pump Motors which signifies the degradation of the stator
winding installation. This has prompted the approval to purchase two new motors that will be used for
refurbishment on the running units. Installation of PD monitoring will provide a more definitive means of
determining which 2 motors to replace once the new ones are received.



• The cost associated with a PHT Pump Motor failure is estimated to be $6.5 M for a replacement motor and
resulting in a forced outage of several weeks to replace.



• Use of PD Monitoring was a recommendation resulting from the failure of 2-33130-PM2 in December 1994
(SER A940104)



• Use of Partial Discharge Monitoring was a recommendation resulting from the forced outage at Bruce due to
arcing from loose terminal connections in 2004 (OPEX item B-2004-03751). Such monitoring is capable of
detecting such arcing from a loose terminal box bus connection in an operating motor



• Recent corona indications on 1-33130-PM3 stator laminations and increased levels of ozone on operating
PHT Pump Motors enforce the need to have PD Monitoring installed.



• Darlington Motor Strategy document D-ESI-05600-10001 Section 4 2 12.d recommends the installation of PD
diagnostics for trending and periodic monitoring on PHT Pump Motors.
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Partial Discharge Monitoring Project 16 - 33623 (Capital)



Full Release Business Case D-BCS-33130 -10004- R000 *



31 ALTERNATIVES & ECONOMIC ANALYSIS:



Present Value {P
Net Present Value (NPV)



IRR%
Discounted Payback (Yrs)



—



Base OM&A
total OM&A



IDiscounted Payback (Yrs)



Base Case:
U tnui9g



te u its wit



Not Recommended -



ject w can tt
°DM n tafle Unit 0 ar I



Discontinue the Project
ainng M sta at Urt



ro’ tneed oc’ntir eurttil bs’o t a



This alternative s not recommended since there is currently no predictive maintenance programs apab e of
accurately assessing the condition of the DNGS PHT Pump Motors and the Main Generator Stator insulation
windngs to determine when they will require refurbishment. This would result in following risks
a) Costly PHT Pump Motor refurbishments could be done when they may not be required
b) PHT Pumo Motors could fail wthout warn’ng reaunna exoensive reoairs and a forced outaae
c) Main Generator Stator Wndngs an fati without pnor warning reauirng expensive repairs and a foved outage.
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Partial Discharge Monitoring Project 16 - 33623 (Capital)



Full Release Business Case Summary 0 - BCS - 33130 - 10004 - R000
— J



Alternative 1: Recommended - Install PDM in PHT Motors and Main Generator for all units
The schedule for installation of the remaining units would be as follows: Unit 3 during D1231, Unit 4 during Dl 341
and Unit 2 during D1321.



This alternative has been recommended as it would provide the station with a true predictive maintenance
program that would safely monitor and trend the condition of stator winding of the PHT Pump Motors and the
Main Generator. The data obtained will provide an accurate assessment of the health of the stators that will be
used for to planning future maintenance. PD technology is the only known! proven method of monitoring the
stator of a high voltage motor! generator.



Alternative 2: Not Recommended - Delay the Project by 2 years
Delaying the project by 2 years would defer Unit 3 and Unit 4 installations, currently scheduled for 2012 and 2013
to the 2015 and 2016 (assuming it will be accepted into scope).



This alternative is not recommended based on the same reasons provided under the base case scenario- station
would continue to operate at risk of not knowing the condition of stator winding of the PHT Pump Motors and the
Main Generator.
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tFj Partial Discharge Monitoring Project 16 - 33623 (Capital)
IL



41 THE PROPOSAL



The deliverables for this Full Release (Phase 2) Business Case Summary (BCS) are as follows:



• Complete the Detailed Design Engineering (EC packages) for Unit 2 and 4 (Unit 1 and 3 have been completed
as part of Phase 1).



• Procure long lead material for the remaining 3 Units- 2, 3, and 4.
• Complete installation and commissioning of PDM equipment on the PHT Pump Motors (4) and Main



Generator (1) for the remaining 3 Units -2, 3. and 4.
• Complete Available for Service (AFS) Declaration for the modifications completed for the remaining 3 Units- 2.



3. and 4.
• Complete the EC closeout of the modifications for all 4 Units.
• Complete the PIR and Project Closure Reports.



51 QUALITATIVE FACTORS



PD Monitoring is a monitoring system. It detects degradation of the stator insulation and does not prevent or
repair it. However the benefits of installing the PDM equipment are as follows.



• Reduce unnecessary and costly off-site PHT Pump Motor refurbishments by providing a means to accurately
determine, on-line, the condition of the stators.



• Determine the refurbishment strategy for the PHT Pump motors as 2 new motors have been approved for
purchase as capital spares. (I.e. motors with the worse condition will be replaced first).



• Eliminate costly repairs to the Main Generator windings and core by providing an early diagnosis of insulation
deterioration.



• Improve the Preventative Maintenance Program of the PHT Pump Motors and the Main Generator by
providing a means to obtain on-line data that can be analyzed and trended over time.



• Eliminate the safety hazards associated with performing PD measurements on live 22 kV buses,
• Provide accurate, PD data for evaluation of Main Generator health during run-up/ down and load changes
• PD Monitoring can also be useful in determining the effectiveness of repairs on a stator winding by comparing



the data before and after the repairs
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61 RISKS ANALYSIS (See Attachment D for details)



It,



a
1



4-’
Cu



____



-U,



Low Medium
4to9



5



4 4 8
0



U Cu
C



Z 2 4 s 6 8 IZ



1 1 2 3 _4 5
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Resource availability to complete P0 for installation contract will be Before 8installation during the outage issued 9 months prior to outage.



After 4



Availability of long4ead material for
installation (PDM equipment>



All long lead material was
identified as part of phase I POs
have been issued for the
remaining 3 units.



Before



After



8



4 5



Poor estimate resulting in Estimates for this release have Before
sufficient funds available to been based on actual costs for



complete the scope of the project Unit 1 Subsequent units will be a
repeat of this installation
Contingency included will account After



for any additional unknowns.



— d * — a — — — a — a —



Constructability issues due to
equipment configuration
interferences and discovery
problems



OPEX and lessons learned from
Unit I modification will be
incorporated as part of
subsequent Units



—— —,— —



Before



Deiays to tield executor due t poor
te acron amongst york g oups
.ades scffideg d
oerg Dogr uatc



After 6 9



BeforeProjects s aware of the
ir eractions requ red basei
eyre’e from Und 1 r,
ma-ac too nrdnattr



e
After



a k txpertsrtf cr va of
rr 000stc insu aton n tne b s kars
f the F H motors resu t r j



danage otne r t



rtra t 5 ave beer asked
have tra n ng mpleted n test
0€ es to tam ar’e theirse yes
Nththew rk0rorto orfor



Before



Lt550 s Icamcd obtatnod or
t nd I a!atorc











Potential for outage to cut this work
from scope due to risks of extending
outage as duration of work was not
known



Added scope to the project resulting
in changes to the design



Projects have demonstrated to the
Outage organization during Dliii
that work could be completed
without any effects to critical path
or delays to outage duration



The design has been installed and
successfully commissioned on
Unit i Stakeholders are satised
with the product they have
received No additional changes
to scope or design is expected
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Before



After 55



Before



After 2 2 2



Access to work area could not be No mitigation activities possible I — — I I — I — I — — — —Before 5 5obtained due to other high priority —



outage work resulting delays Contingency included accounts for
charges by the contractors potential delays. After 5 5



Potential of delay due if PHT pump No mitigation activities possible I Before T f — I — — — — —
motors will need to be recalled for



.— * —



heat sink purposes Contractors will Contingency included accounts for
be asked to stop work and back-out I potential delays. After 4 4 4



Changes in outage schedule ‘No mitigation activities possible Before — — — — — —impacting milestone completion .-_____________ — — * — -
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7! POST IMPLEMENTATION REVIEW



20-Feb-15 Epgneering



Measurable
Parameter



Establish PD base
line for all PHT
Pump Motors and
Main Generators



EstabHsh trend of
all PHT Pump
Motors and Main
Generators using
real time data.



Determine a
refurbishment
strategy for the
PHT Pump Motors
and Main
Generators using
the PD data
collected.



Targeted Result



PD base line for all
PHT Pump Motors
and Main
Generators is
established



Trends for all PHT
Pump Motors and
Main Generators
are in effect.



The stator winding
condition of the
equipment will be
known and the
appropriate work
identified in future
outages



How will it be
measured?



Ability to collect on
line data using
PDM system for all
PHTP motors and
Main Generators



Ability to collect on
line data using
PDM system for all
PHTP motors and
Main Generators.



Through system
and component
performance
monitoring. (system
and component
health reporting)



-



Who will measure
Person I Group?



System
Responsible
Engineer and
Component
Engineer.



System
Responsible
Engineer and
Component
Engineer.



System
Responsible
Engineer and
Component
Engineer.



Simplified 20-Feb-I 4



Current Baseline



NA



tNA
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APPENDIX “A’ GLOSSARY (acronyms, codes, technical terms)



AFS Available for Service
BCS Business Case Summary
DIRtS Diagnostic Inspections with Rotor Insitu
DNGS Darlington Nuclear Generating Station
EC Engineering Change — Risk Based
IEEE Institute of Electrical & Electronic Engineers Inc (USA)
IPB Isolated Phase Bus
IRR Internal Rate of Return
LEMUG Large Electric Motors group
MG Main Generator
NMAC Nuclear Maintenance Center
NPV Net Present Value
OPG Ontario Power Generation
OPEX Operating Experience
PD Partial Discharge
PDM Partial Discharge Monitoring
PEP Project Execution Plan
PHT Primary Heat Transport
P0 Purchase Order
SER Significant Event Report
VT Voltage Transformer



APPENDIX “B” Comparison of Total Project Estimates



I I
I Toti



4 4
qj



321 2093
237 395 750 485 571 580 309 3321



i’7 1.541 73i 23b8 433 71ä



edf r iP £ tr uy 006
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APPENDIX “C” FINANCIAL MODEL - ASSUMPTIONS



$ifldaI AssumptIons



_____ ____



LPitRat 7% otEscaion 2% jSR&Q9pportu No
Pro resfyts No Fore Currency L_ No L Retainer Fee No
Depreciaon Rate (Capita) T Generating Egul 8% PST No Interest_Rate±Ca ital 6%
Revenue Rate



- L NIA LRj. j_jjexedPncedContract, No
Comments:
None.



FEEZ1
Design Cornplete. 1 100% Fixed Price Contract f Jrd Party Estimate



____



Quality of Estimate Release +15% to 10% OPEX used Yes Lessons Learned Yes
milar Projects Nothing Similar Budgetary Quote Yes First Unit ActualUseJ__
Firm Vendor Proposal No Cost Sharing No Competitive Bid Yes



[Reviewed by Sponsor Yes J Fee for Service No Contracts in place No
Comments:
Design assumed 100% complete even though design package is not completed for Unit 2 and 4, since it will be a
duplicate of the first two units.



Capital Cost Classification 17 assumed as the modification is for the PHT Pump Motors and the Main Generator which are generating
equipment



iO*tages1øt Project’Work



Pickering 1 Jun 2 15 L
- 4



4 Jun-20 515 1



T T I
Pt kering I I



B



NIA -i
Darbngton :: : f f I



4 Jn21 878 1341 1
Comments,



ia at a as xmptea as part o I 0 lage
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APPENDIX “E” PROJECT DELIVERABLES



1 Project Management Project Coordination 373
2 Project Management Contract Development 122
3 Project Management Project Controls 1 18
4 Project Management Quality Assurance, Assessments, Work Planning 174
5 Project Management Stationport (PP nee, MC) 334
6 Project Management Project Oversight, Overhead and lndirects 360
7 Engineering Design Package 201
8 Engineering EC Closeout 195
9 Construction Purchase Services 1575
10 Construction Project Field Support (FTL. DTL, FEE. CMO) 505
1 1 Materials 120
12 Interest 178
13 Contingency 455



ITotaI I I I 47WI
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ATTACHMENT “A” PROJECT COST SUMMARY



- T
1O



Project Mgmnt &Support 486 515j 578 495 304 8 2,385
Engineering - 442 235 179 72 74 - 1,002
Procurement 13 12Of 80 40 - 253



- —a
3---4--- — —-- - —r----- ‘-OflSuU,,uOfl vu i.o’* I -ö------”-—--,-----,--—--+ -—-,--4-—------------—÷



*
- 67 178 31 288Project
Costs 1,071 1,541 1,579 2,068 425 8 * 6,692



General Conngency 155 300 455
Sped1IcConngency I_______ T_______
Project Costs 1,071 1,541 1,734 2,368 425 j 8 j I



Revewed by. (Date) Approved by (Date)



Ndr e fRue
_A:t M”agc



nE fAppr I
- 1.



Current
Release



Project Costs
Conngency



1118



Total



I
°ft. 20tZJ O1 2O $tS L&{



1,118



373 439 446 238



373 439 1 446 238



a



2614



2,614
Adjto ProjectCosts (47) 554 - T (446) (238) 1—-— —--- —--Current Contngency



Release Total 554 (446) (238) - (177)
ProjectCosts 614 1,140 2,068 425 8 4,255This
Conngency 155 300 455Release 4Total



- 614 1,295 2,368 425 8 - 4,710
ProjectCosts 1.071 1.541 1.579 1 2,068 425 8!TTD r
Contngency - 155 45



4H47Total I
Released



,071 1,541 1,734 2,368 425
— PrqetGos



R&eases —



Future -onbngency
Total - - -



ProjectFunding 1,071 j 1,541 1,579 1’ 2,068 ‘f 425 1 81I 6,692
Contingency Funding 1 1 155 1 300



L To$ Funding j 1,071 j 1,541 1,734



I I 1.1 T
I- ------- —4-------------f ----+--*----
‘it Vanance to Budget 1.168 i14O



F Remov& Costs (aboyj NA N A N A
I nventory W I 0 NA N A N A -



Spare Parts m lnveLL L 10



455



L 4 I 8j I 7,t4?]



,



1 T T -
- T



- 2614----- —4 -— - —a-- - — - —



1.622187j Sj Ci I 4,078j
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ATTACHMENT “B” PROJECT VARIANCE ANALYSIS
ww www,.. ‘I Lifti



j :
Project Mgmnt& Support 735 1.083 2.385 1.302 See Note 1.
Engineering 506 734 1,002 268 See Note 1
Procurement 133 453 253 (200) See Note 1
Construction 683 125 2,763 — 2,638 See Note 1



,, Other
‘,
0
•%



0
w



-



?
0



-



Interest (Capital Project Only) 90 219 288 69 See Note 2.
Project Costs ($cores Basis) Z147, 2644 i 6691 4O77
General Contingency 713 , 455 (258) See Note 3
Specific Contingency
ProjectCosts(ScoresBasis) 2,147 3,327 7,146 3,819



o Removal Costs included above - — -



inventory to be written off



‘ Spare Parts in inventory - 10 10 See Note 4



Comments:
Note 1- Estimates from this BCS have been based on the actual costs obtained from the Unit 0 and 1
installations. Many of the project risks and unknowns relating to the cost, schedule. engineering, procurement
and construction have either been eliminated or mitigated moving forward.



Contributors to increased Project Management, Design and Construction costs from the last BCS to this BCS are
as follows



• Scope of the project was not as well defined. The design had not been finalized during preparation of
the estimates for the Full Release Phase 1 As a result the estimates provided by the contractors were not
accurate as details of the design were limited at me time Project team also did not understand th
complexity of the modification until closer to the assessment and execution phase of the pro!ect
2417 installation required for outage. Due to neat sink ecall repurements of the PHf pump motors
nstaiiation had to b complete 24! with contacto’s avalabie t’ perorm bacic-cut hojid oc



€ requrL for ser
ncreased support required for nstauation during outage pr v or cc ii a pa



dela t a € € s qu t su r ‘f M ta at e a Ia 4
na F €ld xecu’ r upp a oups r aed F e E-ngr Sratfo chr g aid Radat F rotect



• Project Management costs were under-estimated, Proet was ongnaiiv corisiderea traghtforwar
and would not require as much coordination and overs!ght by Project personnei. However due to limited
time duration for installation and the constraints imposed during the outage significantly more hours were
spent planning and assessing the field execution Significant hours were also spent managing the field
activities to the mitigate potential for delays



Note 2 Interest cost will increase due to tne increased cost of the overall project
Note 3 The qua ty’ of the estimate las mproved owt[at actual ts nave beei obta ed rrom c. irsi Li
nstaliat A a resJt tess ‘ontriaencj hs been ‘eauested
Note 4 - This s the cost of the spares mat wli be s?ockea a nventcry’ as agreeo to be the statcn stakeculders











GNiARIO[E



1-Feb-12



23-Mar-12
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1-May-12



23-Aug-12



_____



A Project Execution Plan (PEP) will be approved by 31-Aug-il
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ATTACHMENT “C” SCHEDULE



Key Milestones



O!JOfl DesOn



20-Sep-12



20-Dec-i 2



1-Feb-13



4-Jun-i 3



Unit 4 Design Documents_Approved and Issued (ECP)



Unit 3 Start of Installation (SOt)



Unit 4 Installation Labour Contracts Awarded (ICA)



Unit 3 Partial Discharge Monitor AFS (AFS)



Unit 2 Design Documents Approved and Issued (ECP)



Unit 2 Installation Labour Contracts Awarded (ICA)



______ ______



Unit 4 Start of Installation (SO!)



20-Sep-I 3



20-Feb-14



20 Feb-15



Unit 4 Partial Discharge Monitor AFS (AFS)



Unit 2 Start of Installation (SOl)



Unit 2 Partial Discharge Monitor AFS (AFS)
Project Complete Milestone (PCM)



Unit 0 and 1 Report of Equipment In-service



Unit 3 Report of Equipment In-service
Unit 4 Report of Equipment In-service
Unit 2 Report of Equipment In-service
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Risk Probabilities Chart



probablity <11n 100 1Aboutlin 100 Abut1in40 j Ahoutlin5



Risk Impact Chart



:
Rat1i fROn safe



> 90 day
delay



Potental or
fatalityfs1



30 90 day
delay



4



Loss or
serious



degradation
of a safety



system



Reduced
effectiveness



of a safety
system



- >1°c



Proect $



National and
nternationai



adverse
coverage or



mpacts



ong term
local or



itional
mpact



Maior local
mpact or



minor national
mpact Minor
cal damage



5



4



3



2



I



I



L ± --



5
como ce th



-



ocC’qrScr ‘j



1a cceptaL
norr



W’. >i.



yR. t



r
‘ r .,



,essso--.-s



c,stS ce- r



Ccc
naOie-i rsi’co



52













Capital Project Continuity Report (FRA_CPJ_001)
Fiscal Year/Period Period 08 2017



Last Data Update 2017/08/26 05:26:12



Dynamic Filters
Project 46605 PA PASSIVER AUTO-CATALYTIC RECOMBINER



R2 Executing Org Project Site Project Corp Entity Project Status 100% In-Service Date % Funds
Spent % In-Service Approved 



Funds
YTD Gross
Expenditure



YTD 
Removal 
Costs



YTD 
Cancellations
& Writeoffs



YTD 
Capitalizable 
Expenditure



YTD 
Capital 
In-Service



YTD
Net
Balance



YTD 
Transfer to 
Partnerships



LTD Gross
Expenditure



LTD Removal
Costs



LTD 
Cancellations
& Writeoffs



LTD 
Capitalizable 
Expenditure



LTD 
Capital 
In-Service



LTD 
Net 
Balance



LTD 
Transfer to 
Partnerships



3PMD 46605 PA PASSIVER AUTO-CATALYTIC RECOMBINER 1PNG 9820 70 100% In-Service 2014/05/02 84.15 % 100.00 14,372,000.00 -0.77 -0.77 -0.77 12,093,409.03 12,093,409.03 -12,043,000.00 50,409.03



Overall Result 84.15 % 14,372,000.00 -0.77 -0.77 -0.77 12,093,409.03 12,093,409.03 -12,043,000.00 50,409.03



Data for Base OM&A, HC & FTE excludes SRF Organizations
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Capital Project Continuity Report (FRA_CPJ_001)
Fiscal Year/Period Period 03 2021



Last Data Update 2021/03/13 07:03:01



Dynamic Filters
Project 31522 DN TRF DMS REPLACEMENT



R2 Executing Org Project Site Project Corp Entity Project Status 100% In-Service Date % Funds
Spent % In-Service Approved 



Funds
YTD Gross
Expenditure



YTD 
Removal 
Costs



YTD 
Cancellations
& Writeoffs



YTD 
Capitalizable 
Expenditure



YTD 
Capital 
In-Service



YTD
Net
Balance



YTD 
Transfer to 
Partnerships



LTD Gross
Expenditure



LTD Removal
Costs



LTD 
Cancellations
& Writeoffs



LTD 
Capitalizable 
Expenditure



LTD 
Capital 
In-Service



LTD 
Net 
Balance



LTD 
Transfer to 
Partnerships



3PMD 31522 DN TRF DMS REPLACEMENT 1DNG 9807 26 REIS 2019/10/02 98.07 % 100.00 14,525,000.00 7,149.91 7,149.91 7,149.91 14,244,355.51 -200,000.00 14,044,355.51 -13,807,655.62 236,699.89



Overall Result 98.07 % 14,525,000.00 7,149.91 7,149.91 7,149.91 14,244,355.51 -200,000.00 14,044,355.51 -13,807,655.62 236,699.89
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Project (All In) Net Cost by Resource Type (LTD)  (FRA_PRJ_002)
Cost Category CAP.PRJ; OM&A.PRJ; CAP.MFA



Project 40983 PB MACHINE GUARDING



Fiscal Year/Period Period 06 2019



Last Data Update 2019/06/29 06:31:36



Dynamic Filters
FAC !18401



Month
Actual



Month
Budget



Month 
Variance



YTD 
Actual



YTD 
Budget



YTD 
Variance



Year End
Forecast



Year End
Budget



Year End 
Variance



LTD
Actual



LTD
Release
Amount



LTD 
% Spent



Costs by RT Group 3 * 1,000 * 1,000 * 1,000 * 1,000 * 1,000 * 1,000 * 1,000 * 1,000 * 1,000 * 1,000 * 1,000 %



Productive Regular Labour 1 1 19 19 1,289 5,700



Labour SAVHO 4 4 278 5,700



Regular Overtime 0 0 23 5,700



Non Regular Labour 3 3 120 5,700



Non Regular Overtime 0 0 13 5,700



Materials 0 0 17 5,700



External PS Augmented Staff 0 0 212 5,700



External Purchased Services 0 0 0 -3 36 -39 25 36 -11 3,022 5,700



Interest & Overhead 0 0 196 5,700



Overall Result 1 0 1 24 36 -12 25 36 -11 5,169 5,700 90.69



Could not find any data to display. This might be due to the current selection of variable or filter values



Net Total 1 0 1 24 36 -12 25 36 -11 5,169 5,700 90.69



Contributing Business Units Month
Actual



Month
Budget



Month
Variance



YTD 
Actual



YTD 
Budget



YTD 
Variance



Year End
Forecast



Year End
Budget



Year End
Variance



LTD 
Actual



LTD 
Release
Amount



LTD 
% Spent



OPGI OPG 1 0 1 24 36 -12 25 36 -11 5,169 5,700
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Workflow Status: Routing WorkFlow 
Workflow Information 



Initiator: TURPIN Pam -FIN & C CTRL Document: 40983 - PCR 
Started: 7/11/2019 11:02 AM Status: Approved 
Last run: 8/6/2019 10:34 AM 



Information about this instance will be automatically removed on 10/5/2019 10:34 AM. 
Tasks 
This workflow created the following tasks. You can also view them in Tasks. 



Assigned To Title Due Date Status Link Outcome



KLIS Shawn -FIN & C CTRL Please approve 40983 - PCR 7/14/2019 Completed 40983 - PCR Approved



HANNON Melissa -FIN & C CTRL Please approve 40983 - PCR 7/14/2019 Completed 40983 - PCR Approved



GEOFROY Richard -PICKERING Please approve 40983 - PCR 7/14/2019 Completed 40983 - PCR Approved



Workflow History 
The workflow recorded these events. 



Date Occurred Event Type User ID Description Outcome



7/11/2019 11:02 AM Workflow 
Initiated



TURPIN Pam -FIN & 
C CTRL



Approval was started. Participants: KLIS Shawn -FIN & C 
CTRL;HANNON Melissa -FIN & C CTRL;GEOFROY Richard 
-PICKERING



7/11/2019 11:02 AM Task Created TURPIN Pam -FIN & 
C CTRL



Task created for KLIS Shawn -FIN & C CTRL. Due by: None



7/11/2019 11:54 AM Task 
Completed



KLIS Shawn -FIN & 
C CTRL



Task assigned to KLIS Shawn -FIN & C CTRL was approved by KLIS 
Shawn -FIN & C CTRL. Comments: 



Approved by KLIS Shawn -FIN & C CTRL



7/11/2019 11:54 AM Task Created TURPIN Pam -FIN & 
C CTRL



Task created for HANNON Melissa -FIN & C CTRL. Due by: None



7/11/2019 1:50 PM Task 
Completed



HANNON Melissa 
-FIN & C CTRL



Task assigned to HANNON Melissa -FIN & C CTRL was approved by 
HANNON Melissa -FIN & C CTRL. Comments: 



Approved by HANNON Melissa -FIN & C CTRL



7/11/2019 1:50 PM Task Created TURPIN Pam -FIN & 
C CTRL



Task created for GEOFROY Richard -PICKERING. Due by: None



8/6/2019 10:34 AM Task 
Completed



GEOFROY Richard 
-PICKERING



Task assigned to GEOFROY Richard -PICKERING was approved by 
GEOFROY Richard -PICKERING. Comments: 



Approved by GEOFROY Richard -PICKERING



8/6/2019 10:34 AM Workflow 
Completed



TURPIN Pam -FIN & 
C CTRL



Approval was completed. Approval on 40983 - PCR has successfully 
completed. All participants have completed their 
tasks.



Workflow Visualization
OPEN IN VISIO SHAPE INFO



Loading...



Page 1 of 1Workflow Status



8/6/2019https://ontariopowergeneration.sharepoint.com/teams/nuclearprojects/projmods/pmfinance/_...
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UNDERTAKING JT2.12 1 
  2 


Undertaking  3 
 4 
TO LOOK FOR THE AISC TERM OF REFERENCE AND PROVIDE IT. 5 
 6 
 7 
Response  8 
 9 
The Asset Investment Screening Committee Terms of Reference was previously filed 10 
in EB-2016-0152 and is re-filed here as Attachment 1.  11 
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Revis ion Summary 


Revision 
Number Date Comments 
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Purpose 


This document provides the terms of reference for the Asset Investment Screening Committee, 
which assists the Chief Nuclear Engineer in managing the Nuclear Operations OM&A, Capital, 
Intermediate & Low Level Waste Provision, and Used Fuel Storage Provision Project Portfolios. 
The process for review and approval of individual projects and changes to the portfolios is described. 
Adherence to this procedure shall ensure expenditures are validated with respect to business 
objectives, project priority ranking and feasibility of success. 


This procedure does not apply to Darlington Refurbishment project portfolios 
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ERMS OF REFERENCE - ASSET INVESTMENT SCREENING COMMITTEE 


1.0 DIRECTION 


The management of the Nuclear Operations OM&A, Capital, Intermediate & Low Level 
Waste Provision, and Used Fuel Storage Provision Project Portfolios at the fleet level is the 
responsibility of the President, OPG Nuclear and Chief Nuclear Officer (CNO), who has 
delegated day-to-day management to the Chief Nuclear Engineer (CNE). 


The CNE relies on the assistance the Asset Investment Screening Committee (AISC) in 
decision making as related to the Nuclear Operations Project Portfolios. 


The Asset Investment Screening Committee (AISC) is a senior management committee 
with representation from the generating stations and supporting business units. The A ISC 
provides a forum to review the project approval packages and project change approval 
requests in order to: 


• Challenge the proposed solution and feasibility. 


• Challenge the proposed cost and schedule of the proposal. 


• Challenge readiness to proceed to the next project phase. 


• Determine the overall fleet priority and schedule for proposals. 


• Approve a recommended schedule for investments. 


• Recommend approval of business cases to the appropriate approval authority. 


In conducting challenges to project solutions, feasibili ty, cost, schedule and readiness to 
proceed, the committee fulfil ls the role of Gate Review Board as documented in N-MAN-
00120-10001 Sheet GRB Nuclear Project Gated Process. 


The A ISC manages the Nuclear Operations Project Portfolios through: 


• Approval of additions, including new project starts and emergent projects, for the 
upcoming business planning period. 


• Approval of requested changes in project budgets and milestones. 


• Approval of release of project contingency. 


• Recommendation of project deferrals and cancellations to maintain spending within 
approved limits. 


• Monitoring the completion of Project Closure Reports and Post-Implementation 
Reviews. 


• Recommendation of improvements to the Project Portfolio management and 
processes. 


Collectively, this committee shall provide the senior management review of business risk to 
the fleet and prioritize the project portfolio to minimize that risk. 
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1.1 Structure and Membership 


The Senior Management sponsor for the AISC is the President, OPG Nuclear and Chief 
Nuclear Officer (CNO). The Senior Management representative and Chair of the 
committee is the Chief Nuclear Engineer (CNE). The committee membership is: 


• CNE (VF) 


• Vice President, Nuclear Finance (V) 


• Vice President, Engineering Strategy (V) 


• Vice President, Projects and Modifications (V) 


• Vice President, Planning & Controls (V) 


• Director Station Engineering, Pickering (V) 


• Director Station Engineering, Darlington (V) 


• Director Design Engineering (V) 


• Director Engineering. Inspection and Maintenance Services (V) 


• Director, Nuclear Waste Engineering 0/) 


• Director, Components Engineering (V) 


• Director, Equipment Reliability (V) 


• Senior Manager, Investment Management 


(V) Indicates a voting member of the committee 
(VF) Indicates a voting member and final decision making authority 


Representatives from other organizations may be invited to participate in AISC meetings in 
order to address Project Portfolio additions pertinent to their organization or provide advice 
as needed. 


1.2 Quorum 


Quorum for the committee is 10 of 12 voting members or delegates being present. 
Delegates should be at the Band G level or if at a lower level empowered to make 
decisions on behalf of the representing organization. The voting committee members shall 
review the proposed project approval packages and recommend to the Chair the 
disposition of the business case (approve, approve with actions, defer or return for further 
development). 
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1.3 Meeting Frequency 


Routine AISC meetings are held monthly and will be scheduled for at least three hours in 
duration. Additional meetings may be scheduled to address issues or higher numbers of 
BCS than can be handled in the regularly scheduled meetings. 


A tentative schedule of meetings for the year will be published on the AISC SharePoint site. 
Meeting dates will be finalized three months before their scheduled dates; however, these 
are subject to change depending on CNE availability. 


1.4 Agenda and Meeting Materials 


The agenda for the routine AISC meetings will follow a standard format: 


• Review of Minutes and Actions from previous meeting 


• Review of AISC Operational & Financial Metrics 


• Review of Project Change Requests 


• Review of Project Approval Packages 


• Any other business 


Additionally, selected Post-Implementation Reviews will be presented to communicate 
important lessons-learned from completed projects. 


An example of the standard agenda is found in Appendix A. 


The agenda will be prepared and published on the AISC SharePoint site no later than the 
Friday preceding the scheduled date of the meeting. An email with a link to the SharePoint 
site will be sent to the Voting Members to notify them that the agenda has been published. 


Meeting materials are to be submitted to Investment Management no later than Noon of the 
Wednesday preceding the scheduled date of the meeting. 


1.5 Outputs and Deliverables 


The AISC shall provide the following outputs and deliverables: 


• Recommend approval of the BCS to the appropriate OAR authority. This 
recommendation is communicated by the CNE signing the AISC Part B: Decision 
Record N-FORM-10994 accompanying the BCS. 


• Prioritize the OPG Nuclear Operations Project Portfolio consistent with the additions 
and budgetary envelope over a rolling 5 year period 


• Assign the portfolio additions to the accountable execution organization 


• Approve an implementation schedule for the proposal 


• Approve Project Change Requests requesting changes in budget, schedule or 
release of contingency. 
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• Maintain minutes of meeting that describe the rationale of why a particular proposal 
was approved, approved with action(s), rejected, deferred, or returned for further 
development 


• Provide feedback to the submitting organizations to allow continuous improvement on 
the quality of their submissions 


• Recommend improvements to the Project Portfolio management and processes. 


1.6 Dispute Resolution 


If the Sponsoring Business Unit disputes the decision made by the AISC, the Business Unit 
may request a review by the CNO. Upon review of rationale for the decision, the CNO may 
overturn a decision made by the AISC by directing the CNE in writing to accept or modify 
the priority/schedule of the proposal including the rationale for the reversal of the decision. 


2.0 DEFINITIONS AND ACRONYMS 


2.1 Definitions 


Business Case Summary is a summary document that provides sufficient information for 
decision-makers to evaluate, rank and approve or reject an investment. 


Nuclear Operations Project Portfolio describes a collection of OM&A, Capital, and 
Provision projects that have been approved for implementation by the AISC as well as 
potential projects under review for cost estimating and approval. Selection criteria include 
consideration of current business drivers, priority, availability of resources and feasibility (in 
terms of time, skills and access). 


Project is defined as a temporary endeavor undertaken to create a unique product or 
service where, 


• Incremental cost per unit is greater than $200k. 


• Execution duration is limited, with defined start and finish dates. 


• Work is clearly incremental to ongoing work, non-repetitive in nature, recurring at an 
interval of less than every 6 years. 


• Sponsorship and management accountabilities can be clearly defined. 


Project Approval Package is defined as a collection of documents, including the Business 
Case Summary, which provides assurance that the project is ready to proceed to the next 
project phase. 


2.2 Abbrev iations and Acronyms 


AISC - Asset Investment Screening Committee 
BCS · Business Case Summary 
CNE - Chief Nuclear Engineer 
CNO - Chief Nuclear Officer 
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OAR 
OM&A 
OPG 
SVP 
VP 


- Organizational Authority Register 
- Operation, Maintenance and Administration 
- Ontario Power Generation 
- Senior Vice President 
- Vice President 


3.0 RECORDS AND REFERENCES 


3.1 Records 


Record Created Associated Form 
Number 


AISC Part A: Issues Characterization N-FORM-10765 


AISC Part B: Decision Record N-FORM-10994 


Project Change Request Authorization N-FORM-10607 


Type 1 Business Case Summary OPG-FORM-007 4 


Type 2 Business Case Summary OPG-FORM-0075 


Type 3 Business Case Summary OPG-FORM-0076 


Forecast Over-Variance Approval OPG-FORM-007 4 


3.2 References 


3.2.1 Performance References 


• N-STD-AS-0028 Project Management Standard 


QA Filing 


Record? I nforrnation/Retention 


YIN (PASSPORT Type/Sub-
Tvoe) 


No RRA 2005006 
No RRA 2005006 


No RRA 2005006 


No RRA 2005006 


No RRA 2005006 


No RRA 2005006 


No RRA 2005006 


• N-MAN-00120-10001 Sheet GRB Nuclear Projects Gated Process 


• OPG-STD-0076 Developing and Documenting Business Cases 


3.2.2 Developmental References 


Project Prioritization for Nuclear Plant Investments: Lessons Learned from Other Industries. 
EPRI, Palo Alto, CA: 2008. 1016733 
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Appendix A: Sample AISC Agenda 


ASSET INVESTMENT SCREENING COMMITTEE 
CHAIR CNE 


VP Engineering Strategy VP Nuclear Finance VP Projects & Modifications 
Director , PN Engineering Director IMS Engineering Director Components Eng 


ATTENDEES Director, ON Engineering Director NWM Engineering Director Design Engineering 
Director Equipment Senior Manager, Investment 
Reliability Management 


PURPOSE To review the Nuclear Project Portfol io status and requested changes. 


AGENDA 
Item Topic Duration Lead 
1. Review of Minutes and Actions CNE 


A ISC Operational & Financial Metrics 


2. a) Portfolio Health Finance b) Portfolio Status 
c) PCRAF Summary 


3. PCRAF Review Finance 


4. Project Approval Package Review 


DN Project Director DN Eng 
DN Project Director DN Eng 
PN Project Director PN Eng 
PN Project Director PN Eng 
Nuclear Engineering Project VP Components Eng 
IMS Project Director IMS Eng 


5. Any Other Business Finance 


6. Review New Actions Finance 


DURATION 3.0 hours TBD 08:00 - 11 :00 
LOCATION 
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UNDERTAKING JT2.13 1 
  2 


Undertaking  3 
 4 
TO ADVISE ON A BEST-EFFORTS BASIS WHAT ARE THE CPI AND SPI VALUES 5 
FOR THE P&M PROJECT AT YEAR END EVERY YEAR, FROM 2018 TO 2020.  6 
 7 
 8 
Response  9 
 10 
The Schedule Performance Index (“SPI”) and Cost Performance Index (“CPI”) values 11 
at year-end from 2018 to 2020 of Tier 1 projects (Ex. D2-1-3 Table 1a to Table 1d) are 12 
listed in Attachment 1. OPG has also included the SPI and CPI values as of March 13 
2021 as this would be the most representative of the current project status.   14 
 15 
SPI and CPI are metrics used by project managers to track progress against baseline 16 
schedules and cash flows excluding contingency amounts, and are expected to 17 
fluctuate throughout the project’s life cycle. Tracking SPI and CPI at specific points in 18 
time provides snapshots of project status (e.g. year-end values provided in Attachment 19 
1), but not a complete or comprehensive view of project performance. Baseline 20 
schedules and cash flows can be impacted by a number of factors at a given point 21 
during a project’s life cycle and these need to be taken into consideration when using 22 
SPI and CPI. An assessment is required to determine if a point-in-time variance is 23 
temporary with no impact to the overall project (e.g. early delivery of materials), or 24 
permanent (e.g. discovery work that can be managed within approved contingencies). 25 
Ultimately, a project’s performance should be assessed by comparing the final 26 
outcome against the approved plan inclusive of contingency amounts, and with 27 
consideration of the drivers for any variances.   28 








Ex. D2-1-3 Table 
1a -1d  Line No.


Project 
Number


Project Name SPI CPI SPI CPI SPI CPI SPI CPI


1 31412 DN Class II Uninterruptible Power Supply Replacement 0.99 0.81 1.03 0.91 1.02 0.93 1.01 0.94
2 31426 DN Fuel Handling Inverter Replacement 0.64 0.73 0.93 0.94 1.02 0.98 1.00 1.00
3 31516 DN Station Fluorescent Lighting Fixtures Retrofit 0.00 0.03 0.11 0.70 1.18 0.85 1.37 1.03
4 31518 DN Restore Emergency Service Water and Firewater Margins 1.00 0.81 0.95 0.93 0.95 1.01 0.95 1.01
5 31524 DN Station Roofs Replacement 0.53 0.47 0.68 0.97 0.73 1.06 0.80 1.06
6 31532 DN Powerhouse Water Air Condition Units Replacement 1.00 0.56 0.97 0.95 0.96 0.98 0.97 0.97
7 31535 DN Water Treatment Plant Interconnections 0.95 0.91 0.86 0.98 0.49 0.76 1.05 1.01
8 31542 DN Transformer Multi-Gas Analyzer Installation 0.99 0.94 1.00 0.97 0.99 0.99 0.99 0.98
9 31544 DN Radiation Detection Equipment Obsolescence 0.96 0.70 0.74 0.51 1.79 0.95 0.45 0.93


10 31710 DN Shutdown Cooling Heat Exchanger Replacement 0.99 1.10 1.02 1.11 0.99 1.12 0.99 1.12


11 31716
DN Neutron Over-Power Ion Chamber & In-Core Flux Detector Amplifier Replacement (Reactor 
Regulating System, Shutdown System 1 & Shutdown System 2)


2.63 1.47 2.21 1.20 1.11 1.00 1.10 1.01


12 33258 DN Replacement of Emergency Power Supply Uninterruptible Power Supply 0.73 0.79 1.01 0.94 0.99 0.95 0.98 0.95
13 33621 DN Air Conditioning Unit Replacement for Secondary Control Area 0.97 0.91 0.96 0.94 0.99 0.89 1.00 0.89
14 33631 DN Chiller Replacement to Reduce Chloroflurocarbon Emissions 1.00 1.26 1.00 1.44 0.96 1.44 0.99 1.44
15 33819 DN Major Pump-sets Vibration Monitoring System Upgrades 0.75 0.43 1.06 0.82 0.99 1.00 0.97 0.97
16 33973 DN Standby Generator Controls Replacement 0.99 0.97 0.98 0.95 1.01 0.95 1.00 0.95
17 33977 DN Digital Control Computer Replacement / Refurbishment / Upgrades 0.96 1.05 0.16 0.12 1.10 0.89
18 34000 DN Auxiliary Heating System  - Phases 1 & 2  Alternative Heating 0.96 0.14 0.96 0.89 1.00 0.92 1.00 0.92
19 38948 DN Zebra Mussel Mitigation Improvements 0.94 0.55 0.95 0.54 0.96 0.56 0.93 0.56
20 73566 DN RS Primary Heat Transport Pump Motor Replacement4 0.94 0.93 1.32 1.01 0.98 1.01 0.98 1.01
21 80022 DN OH180 Aging Management Hardware Installation 0.94 0.81 0.99 1.51 1.00 1.12 1.01 1.12
22 80023 DN Steam Generator Level Control Valve Replacement 0.40 0.00 0.75 0.93 0.40 0.47 0.92 1.05
23 80036 DN R22 Refrigerant Air Conditioning Unit Replacement 0.70 0.83 0.93 1.24 0.95 0.79 0.93 0.80
24 80063 DN Standby Generators Protective Relay Replacement 0.55 1.56 0.39 1.39 0.77 1.44 0.64 0.91


25 80078 DN Digital Control, Common Process and Sequence of Events Monitoring Computer Aging Management 0.62 0.78 0.83 0.75 0.79 0.72


26 80144 DN Primary Heat Transport Pump Motor Overhaul 7 1.00 0.81 0.87 0.77 0.88 0.68 1.03 1.01
27 40691 PB Emergency Power Generator and Main Output Power Protective Relay Replacement 1.13 0.98 1.07 0.85 1.00 0.97 1.00 0.96


29 25619 DN Operations Support Building Refurbishment 1.00 1.02
30 31508 DN Fukushima Phase 1 Beyond Design Basis Event Emergency Mitigation Equipment 3 1.00 0.95


31 31552 DN Condenser Circulating Water and Low Pressure Service Water Travelling Screens Replacement 1.00 1.14


32 31717 DN Improve Maintenance Facilities at Darlington (Capital) 1.00 1.21


N/A


N/A


COMPLETED/DEFERRED/CANCELLED FROM EB-2016-0152


2018 2019 2020 2021 (March)


ONGOING PROJECTS FROM EB-2016-0152
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Ex. D2-1-3 Table 
1a -1d  Line No.


Project 
Number


Project Name SPI CPI SPI CPI SPI CPI SPI CPI


2018 2019 2020 2021 (March)


33 32202 DN Fukushima Phase 2 Beyond Design Basis Event Emergency Mitigation Equipment 9 1.00 1.21
34 33955 Shutdown System Computer Aging Management 1.00 1.00
35 36001 DN Purchase of Primary Heat Transport Pump Motor Capital Spares 1.00 1.12
36 73706 DN Holt Road Interchange Upgrade 1.00 1.07
37 80111 DN Generator Stator Core Spare 1.00 1.14
38 40976 PB Fuel Handling Reliability Modifications 1.00 0.92
39 41023 Unit 1 & 4 Fuel Channel East Pressure Tube Shift Tooling 4 1.00 1.39
40 41027 PN Fukushima Phase 2 Beyond Design Basis Event Emergency Mitigation Equipment 9 1.00 0.93
41 46634 PA Fuel Handling Single Point of Vulnerabilty Equipment Reliability Improvement Project - Capital 1.00 1.29
42 49158 PB Fukushima Phase 1 Beyond Design Basis Event Emergency Mitigation Equipment 3 1.00 1.39
43 25609 Physical Barrier System 1.00 1.00
44 66600 PN Machine Delivered Scrape 1.00 0.97


46 80122 DN Main Power Output Protection System Replacement 0.33 1.11 0.78 0.97 3.78 0.83 0.75 0.98
47 80123 DN Group II Pressure Transmitter Replacement 0.67 0.00 0.41 1.57 0.37 0.94 0.45 0.94
48 80124 DN Obsolete Controller Replacement 0.63 1.07 0.44 1.54 0.88 0.73 0.81 0.88
49 80126 DN Emergency Power Generator 1 and 2 Replacement 1.08 0.99 1.07 0.82 1.22 0.83 1.10 0.91
50 80148 DN Fuel Handling Computer Input/Output Subsystem and Interprocessor Communication Replacement 0.23 0.25 0.24 0.26 0.97 0.79 0.87 0.61
51 80150 DN Fire Resistant Fluid Pump Improvement 0.49 0.90 0.35 0.87 0.34 0.53 0.70 0.73
52 82883 DN Class 1 Rectifier Replacement 0.25 0.61 2.04 1.28 0.84 1.37 0.71 1.30
53 82890 DN Main Power Output and Class IV Transformer Control Cabinet Wiring Replacement 0.09 2.08 0.01 0.51 0.01 0.51
54 82947 DN Fuel Handling Head Major Component Replacement 0.06 0.72 0.31 1.52 0.53 0.62 1.00 0.90
55 83049 DN Copper Piping Replacement 0.71 0.00 1.02 0.87 1.02 1.01 1.00 0.94
56 83052 DN Fuel Handling Power and Signal Cable Catenary Replacement 0.26 1.66 0.45 0.80 0.97 1.17
57 83053 DN Powerhouse Upper Level Service Water Piping Replacement (PULSW to SDC) (changed to 83530) 0.30 0.35 0.39 0.96 0.84 0.99
58 83076 DN Phase 2 Station Battery Replacement 5.24 4.07 0.66 1.34 1.02 1.07 1.00 1.06
59 83296 DN Main Output Transformer & Unit Service Transformer Replacement 0.71 0.25 1.00 1.02 0.66 1.09 0.86 1.01
60 83297 DN Large Moderator Temperature Control Valve Replacement 0.77 1.24 0.53 0.63 0.97 1.05
61 83298 DN Secondary System High Priority Control Valve Replacement 0.21 0.39 0.54 0.99 0.50 0.39 0.92 0.99
62 83299 DN Condenser Steam Discharge Valve Control System Replacement 0.12 0.87 0.77 0.18 1.01 0.86
63 83480 DN 4kV Motor Refurbishment and Replacement 0.20 3.95 0.95 0.32 1.00 1.10 1.00 1.26
64 83484 DN Isolated Phase Bus Refurbishment 0.58 0.00 0.79 1.27 0.83 1.35
65 83556 DN Turbine Hall Crane Controls Upgrade 0.46 1.14 0.66 0.82 1.00 0.99 1.00 1.01
66 83558 DN Fuel Handling Service Area Bridge F5 Ball Screw Assembly Replacement 0.13 0.72 0.31 0.82 0.50 0.85 0.51 0.72
67 83559 DN East Irradiated Fuel Bay Permanent Fuel Inspection Equipment 0.80 2.48 0.61 0.80 0.80 1.06 0.91 1.02
68 83664 DN Unit 2 Turbine Control & Aux Systems Upgrade 0.42 0.50 0.90 1.01
69 83916 DN Fuel Handling Replacement of Fuelling Machine Calibration Facility 0.05 1.84 0.02 0.58 0.03 NULL
70 84009 DN Air Operated Valve Replacement 0.98 0.96 0.53 0.82
71 84235 DN Primary Heat Transport Liquid Relief Valve Modifications (Waterhammer) 0.75 0.77 1.03 0.88 1.20 0.92
72 84551 DN Motor Operated Valve Replacement 0.94 0.96 0.38 0.70
73 84799 DN Primary Heat Transport Pump Rotor Inspection and Replacement 0.98 0.98 0.97 0.96


N/A
N/A


N/A
N/A


PROJECTS NOT IN EB-2016-0152


N/A


N/A


N/A


N/A


N/A


N/A


N/A
N/A
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Ex. D2-1-3 Table 
1a -1d  Line No.


Project 
Number


Project Name SPI CPI SPI CPI SPI CPI SPI CPI


2018 2019 2020 2021 (March)


74 84939 DN Revenue Metering Transformer Replacement 0.65 1.23 0.75 1.01
75 83072 PN P58 Buried Blowdown Piping Replacement 0.85 0.79 0.52 0.79 0.96 0.99 1.01 0.99
76 83088 PA Low Pressure Feedwater Heat Exchanger Replacement 0.14 0.14 0.14 0.15 1.00 1.03 1.00 1.03
77 83668 PN High Pressure Turbine Spindle Capital Spares 0.89 0.50 0.50 0.50 0.50 0.50
78 82929 Security Project B 0.65 0.84 0.91 1.06 0.51 0.97 1.00 1.00
79 82930 Security Project C 0.87 0.24 0.79 0.68 0.56 0.81 0.62 0.85
80 83039 DN Rapid Delivery Machine 0.12 0.12 0.13 0.27 0.91 1.11 0.91 1.07
81 83828 Fleet Monitoring Initiative (Monitoring & Diagnostic Centre) 0.69 0.93 0.76 0.97 0.82 0.94


N/A


N/A


N/A
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UNDERTAKING JT2.14 1 
  2 


Undertaking  3 
 4 
TO PROVIDE SPI AND CPI VALUES FOR 2017; TO PROVIDE ANY REPORT THAT 5 
WAS ISSUED AT THE END OF THE YEAR TO DISCUSS THE RESULTS. 6 
 7 
 8 
Response  9 
 10 
In 2017, the Project Management Centre of Excellence was in the process of updating 11 
the suite of nuclear project management processes and tools that eventually came into 12 
effect in the first quarter of 2018, as discussed in Ex. D2-1-1, Section 3.5.1.2.  During 13 
this time, project data was being migrated from a legacy system to a new system, so 14 
Schedule Performance Index (“SPI”) and Cost Performance Index (“CPI”) information 15 
is not available for the entirety of the nuclear project portfolio.  Further, as stated in Ex. 16 
L-D2-01-AMPCO-037, since 2018, OPG ceased to utilize SPI and CPI as portfolio level 17 
metrics as they are not meaningful to utilize on a group of projects in a portfolio where 18 
the constituent projects are different year over year.   19 
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UNDERTAKING JT2.16 1 
2 


Undertaking 3 
4 


TO PROVIDE A TABLE WITH ALL 130 MOTORS, THE EQUIPMENT CODE, THE 5 
CRITICALITY CODE, AND A DEFINITION OF WHAT CRITICALITY CODES ARE 6 
USED FOR EACH OF THE MOTORS. 7 


8 
9 


Response 10 
11 


In reference to project # 83480 – DN 4kV Motors Refurbishment and Replacement, 12 
Chart 1 below provides the equipment code and corresponding criticality code. 13 
Attachment 1 contains the definition of criticality codes.  14 


15 
Chart 1 – Equipment Code and Criticality Code 16 


17 


Unit SCI Component Motor Application 
Criticality 


Code 
# Motors 


1-4 32110 PM1-2 8 
1-4 33310 PM1-2 8 
1-4 33410 PM1-3 12 
1-4 34110 PM1-2 8 


0 34320 PM1-2 2 


0 34320 PM3-8 6 


0 39440 CPM3401 
CPM3501 


2 


1-4 41230 PM2 4 
1-4 43410 PM1-4 16 
1-4 43500 PM1-2 8 
1-4 44300 PM1-3 12 
1-4 71120 PM1-3 12 
1-4 72100 PM1-4 16 


1-4 72300 PM1-3 12 


0 72800 PM1-4 4 
18 
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UNDERTAKING JT2.17 1 
  2 


Undertaking  3 
 4 
TO PROVIDE AN UPDATED VERSION OF THE TABLE IN D2-01-AMPCO-072, 5 
ATTACHMENT A  6 
 7 
 8 
Response  9 
 10 
OPG understands this undertaking to refer to Ex. L-D2-01-AMPCO-072, Attachment 2 11 
(excel version line numbers provided). The request is to confirm numbers, specifically, 12 
line 16 sq footage, line 12 Engineer-Procure-Construct (EPC) roofing subcontractor 13 
costs, line 15 roofing disposal costs, and line 11 ($27M), including the make up of line 14 
11 (Tr. Tech. Conf., May 6, 2021, p. 67, lines 6-17). 15 
 16 
With respect to line 16 labeled as “New Roof Area Placed In-service in Square Feet”, 17 
the numbers as presented in the excel file were improperly formatted into millions 18 
square feet.  19 
 20 
The Class 5 estimate was on the basis of an EPC contractor performing this work, 21 
where the roofing subcontractor would typically invoice to the EPC contractor on a fixed 22 
price basis and does not contain all the itemizations as requested in Ex. L-D2-01-23 
AMPCO-072. Therefore, line 12 labelled “EPC Roofing Subcontractor Labour Cost” 24 
and line 15 labelled “Old Roofing Disposal Cost” shown as $0 should instead have 25 
stated “n/a” (i.e., not available).  26 
 27 
With respect to line 11, labeled as “EPC Roofing Subcontractor Total Costs”, the 28 
numbers as presented in the excel file are correct. The costs shown in line 11 do not 29 
breakdown into any of the other lines in the excel file as this represents the single 30 
subcontractor performing the roofing activities.  In particular, line 13 only shows the 31 
new roofing material costs, and line 14 only shows the other subcontractor construction 32 
support costs (e.g., equipment setup) and equipment rental costs.  33 
 34 
Attachment 1 revises the table to account for the above.  Attachment 1 is also provided 35 
in Excel format on RESS titled as ‘OPG_JT2.17 Attachment 1’.  36 








D2-AMPCO-72 Attachment 2


Darlington Station Roof Replacement Project #31524
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 Total


Projects & 
Modifications Labour 
Costs


0.0 0.1 0.0 0.0 0.0 0.1 0.4 0.7 0.6 0.9 1.0 1.0 1.0 1.0 1.0 0.6 8.3


OPG Augment and 
Direct Hire Contact Staff 
Costs


0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.3 0.3 0.3 0.3 0.3 0.3 0.2 2.5


OPG Design Labour 
Costs


0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.3 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 1.1


Other OPG Costs -
describe1 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 2.2


EPC Contractor Costs 
Total


0.0 0.3 0.2 0.0 0.0 0.0 2.4 6.8 5.2 5.7 5.7 5.0 6.5 6.9 4.0 3.1 51.8


EPC Contractor Design 
Labour Costs


0.0 0.0 0.0 0.0 0.0 0.5 1.0 1.1 0.2 0.3 0.3 0.3 0.3 0.3 0.3 0.2 4.7


EPC Roofing 
Subcontractor Total 
Costs


0.0 0.0 0.0 0.0 0.0 0.0 0.5 3.7 2.8 3.1 3.1 2.7 3.5 3.7 2.2 1.7 27.0


EPC Roofing 
Subcontractor Labour 
Costs 


n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a


New Roofing Materials 
Costs


0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.6 0.5 0.5 0.5 0.5 0.6 0.6 0.4 0.3 4.6


Roofing Subcontractor 
Construction Support 
Costs and Equipment 
Rentals


0.0 0.0 0.0 0.0 0.0 0.0 0.3 1.9 1.5 1.6 1.6 1.4 1.9 2.0 1.1 0.9 14.3


Old Roofing Disposal 
Costs


n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a


New Roof Area Placed 
In-service in Square 
Feet


-             -             -             -             -             -             3,530         40,388         43,995         82,325         91,195         103,480         141,249         151,834         92,635         81,914         832,545         


 In-Service Amounts 0.0 0.0 0.0 0.0 0.0 0.0 5.7 15.9 9.9 12.7 12.8 12.0 14.2 15.2 12.0 0.0 110.3


1  "Other OPG Costs" primarily includes project interest cost
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UNDERTAKING JT2.18 1 
  2 


Undertaking  3 
 4 
TO ADVISE THE STORAGE CAPACITY OF THE PGS RESERVOIR. 5 
 6 
 7 
Response  8 
 9 
The size of the Sir Adam Beck Pump Generating Station (“PGS”) reservoir is 750 10 
acres. The reservoir can store approximately 20 million cubic meters of water, subject 11 
to limitations related to prevailing wind speeds. 12 
 13 
 14 
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UNDERTAKING JT2.19 1 
  2 


Undertaking  3 
 4 
TO IDENTIFY INSTANCES WHEN THE PGS RESERVOIR WAS COMPLETELY 5 
FULL, AND THAT WAS THE ONLY REASON WHY OPG COULD NOT PUMP ANY 6 
MORE INTO IT FOR 2019. 7 
 8 
 9 
Response  10 
 11 
OPG has identified a weeklong testing period in June 2019 when the elevation of the 12 
Sir Adam Beck Pump Generating Station reservoir approached storage capacity as 13 
described in Ex. JT2.18.  14 
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UNDERTAKING JT2.20 1 
  2 


Undertaking  3 
 4 
TO CONFIRM WHETHER THE FREQUENCY OF THE DECISION TO RUN THE 5 
PUMP IS HOURLY, OR NOT, OR TO PROVIDE MORE SPECIFIC INFORMATION. 6 
 7 
 8 
Response  9 
 10 
All market bid and offer decisions in relation to the Sir Adam Beck Pump Generating 11 
Station (“PGS”) are part of OPG’s commercial operations in the IESO Administered 12 
Market and are executed in OPG’s 24/7 staffed Portfolio Management Center. The 13 
pricing strategy of the forward-looking pump and generation cycles are evaluated by 14 
OPG staff continually in order to support the assessment required for tracking and 15 
responding to the potential impact of real time market events and the various 16 
operational considerations related to the role of the PGS in managing the Beck 17 
crossover.1 18 
 19 
The PGS bids or offers are submitted hourly, in accordance with the bids and offers 20 
requirements specified in the IESO Market Rules.2 21 


                                                 
1 The crossover is the intersection point of the Power Canal, the three underground tunnels and the intake/discharge 
for the PGS. 
2 IESO Market Rules, Chapter 7 System Operations and Physical Markets, Section 3.5 Energy Offers and Energy 
Bids, p. 35. 
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UNDERTAKING JT2.21 1 
  2 


Undertaking  3 
 4 
TO PROVIDE A TABLE OF THE SBG EVENTS ON AN HOURLY BASIS FOR WHICH 5 
OPG IS SEEKING AN SBG AMOUNT; AND FOR EACH OF THOSE HOURS, 6 
INDICATING WHETHER THE PGS PUMP WAS RUNNING OR NOT. 7 
 8 
 9 
Response  10 
 11 
The number of hours with surplus baseload generation (“SBG”) spill and the operating 12 
status of the Sir Adam Beck Pump Generating Station (“PGS”) in pump mode are 13 
presented in Chart 1 and Chart 2 for 2018 and 2019, respectively.  14 
 15 
 16 
 17 
  18 
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Chart 1 – 2018 Hours with SBG Spill and Status of PGS Pump 
Operation 


 
Month SBG Spill1 SBG Spill and 


Pumping2 
SBG Spill and not 


Pumping3 
January 424 55 369 
February 483 35 448 
March 584 57 527 
April 383 47 336 
May 725 45 680 
June 621 50 571 
July 317 45 272 
August 239 35 204 
September 356 20 336 
October 651 42 609 
November 519 65 454 
December 354 68 286 


 1 
 2 


Chart 2 – 2019 Hours with SBG Spill and Status of PGS 
Pump Operation  


 
Month SBG Spill1 SBG Spill and 


Pumping2 
SBG Spill and 
not Pumping3 


January 338 73 265 
February 187 41 146 
March 217 32 185 
April 572 62 510 
May 698 62 636 
June 715 69 646 
July 447 45 402 
August 498 29 469 
September 562 27 535 
October 697 17 680 
November 419 20 399 
December 398 20 378 


 3 


 
1 Any hour when at least 1 MW of SBG spill at OPG’s regulated hydroelectric stations was recorded in 
the Hydroelectric Surplus Baseload Generation Variance Account (“SBGVA”).  
2,3 All hours captured in the “SBG Spill” column, further categorized based on the operating status of 
the PGS in pump mode as indicated by revenue meter interval data. 
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UNDERTAKING JT2.22 1 
 2 


  3 
Undertaking  4 
 5 
WITH REFERENCE TO JT2.21, TO CONSIDER THE REASON, IF KNOWN AND 6 
IDENTIFIABLE, WHY THE PUMP WASN'T PUMPING. 7 
 8 
 9 
Response  10 
 11 
OPG did not use the Sir Adam Beck Pump Generating Station (“PGS”) in pump mode 12 
during the hours identified in JT2.21 due to the following reasons: 13 
 14 
• Physical limitations: OPG was unable to use the PGS due to (i) an outage affecting 15 


the entire PGS facility or (ii) the PGS reservoir being full or approaching its 16 
operating capacity as described in Ex. JT2.18. 17 


 18 
• Uneconomic operation: (iii) Having regard to the cost of shifting water using the 19 


PGS as described in Ex. JT2.26, OPG determined that there were insufficient price 20 
spreads based on forecasted market prices. 21 


 22 
• Considerations for the safety of any person, equipment damage, or the violation of 23 


any applicable law (“SEAL”)1: On-peak PGS generation was not supported due to  24 
(iv) the impact of high flows on water elevations downstream of Niagara Falls and 25 
the associated potential risk to public safety and property related to the operation 26 
of tourist vessels at the base of Niagara Falls, and (v) the impact of high crossover2 27 
elevation on equipment protection in the Sir Adam Beck 2 Generating Station 28 
cableway, and ability to achieve maximum diversion for river rescue operations, 29 
flood prevention in the event of load rejection and ice jam management.  30 


 31 
Chart 1 and Chart 2 provide reasons why the PGS was not utilized during hours with 32 
SBG spill in 2018 and 2019, respectively, based on OPG’s retrospective analysis. In 33 
approximately 81% of these hours, there were two or more concurrent reasons why 34 
the PGS was not utilized.  35 


 
1 IESO Market Manual 7, System Operations, p. 3. 
2 The crossover is the intersection point of the Power Canal, the three underground tunnels and the 
intake/discharge for the PGS. 
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Chart 1 - Reason for PGS Not Pumping During Hours of SBG Spill in 2018 
 


 
SBG Spill 
and Not 


Pumping3 


Physical 
Limitations Un-


economic 
Operation 


Safety, Equipment, 
Applicable Laws Other PGS 


Outage 
Storage 


Limit 
Downstream 


Elevation 
Crossover 
Elevation 


Jan 369 29 0 333 3 198 23 
Feb 448 0 0 425 0 308 12 
Mar 527 16 0 490 0 439 8 
Apr 336 0 0 321 58 277 2 
May 680 117 0 617 661 613 0 
June 571 0 0 501 471 432 3 
July 272 0 0 245 197 149 8 
Aug 204 0 0 164 25 88 26 
Sep 336 177 0 262 22 237 15 
Oct 609 0 0 538 90 497 39 
Nov 454 0 0 368 128 307 34 
Dec 286 0 0 254 19 100 29 


 1 
Chart 2 - Reason for PGS Not Pumping During Hours of SBG Spill in 2019 
 


 
SBG Spill 
and Not 


Pumping3 


Physical 
Limitations Un-


economic 
Operation 


Safety, Equipment, 
Applicable Laws Other PGS 


Outage 
Storage 


Limit 
Downstream 


Elevation 
Crossover 
Elevation 


Jan 265 0 0 243 51 122 20 
Feb 146 0 0 132 38 42 8 
Mar 185 26 0 184 0 138 0 
Apr 510 0 0 489 106 491 1 
May 636 0 0 604 432 602 3 
June 646 0 149 615 646 587 0 
July 402 0 0 372 402 112 0 
Aug 469 0 0 422 469 214 0 
Sep 535 0 0 472 523 425 0 
Oct 680 158 0 630 644 635 0 
Nov 399 78 0 371 200 229 3 
Dec 378 0 0 344 5 213 26 


 2 


 
3 As defined in Ex. JT2.21.  
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UNDERTAKING JT2.23 1 
 2 


  3 
Undertaking  4 
 5 
TO ADVISE WHETHER OPG HAS A FINANCIAL INCENTIVE TO SPILL ITS 6 
REGULATED HYDRO FACILITIES BEFORE IT SPILLS ITS UNREGULATED 7 
HYDRO FACILITIES. 8 
 9 
 10 
Response  11 
 12 
As stated in the SBG Study at Ex. A1-11-1, Attachment 1, p. 22, all hydroelectric 13 
energy with no remaining forebay storage opportunity is priced at the Gross Revenue 14 
Charge (“GRC”). The methodology used in the calculation of GRC is identical for all 15 
stations and SBG spill occurs in an economic merit order, conveyed to the market 16 
through the respective GRC-based offers for each station, and in accordance with an 17 
actively managed spill order based on operational and safety constraints. As such, this 18 
process offers no financial incentive for spill to occur first at either OPG’s regulated or 19 
unregulated hydroelectric stations.  20 
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UNDERTAKING JT2.24 1 
 2 


  3 
Undertaking  4 
 5 
TO PROVIDE THE DRIVERS FOR THE DECLINE IN THE PGS, INCLUDING WATER 6 
LEVELS AND WHAT THE OTHER DRIVERS ARE, AND EXPLAINING AS BEST AS 7 
POSSIBLE THE PERCENTAGE THAT EACH OF THEM CAUSES FOR THE 8 
DECLINE. 9 
 10 
 11 
Response  12 
 13 
The overall decline in Sir Adam Beck Pump Generating Station (“PGS”) utilization 14 
during 2018 and 2019, as compared to prior periods, is largely explained by the 15 
additive impacts of higher water flows on the Niagara River and market conditions. 16 
High water flows limit OPG’s ability to use water generated by the PGS on-peak at the 17 
Sir Adam Beck 1 and 2 Generating Stations (“SAB 1” and “SAB 2”) and lead to SEAL1 18 
constraints as a result of high crossover2 and downstream elevations, as noted in 19 
JT2.22.  20 
 21 
Under high flows, water generated by the PGS cannot be incrementally generated at 22 
SAB 1 and SAB 2, which produce approximately 6 to 7 times more energy from the 23 
same unit of water than the PGS. The inability to leverage this multiplying effect 24 
decreases the overall efficiency of PGS cycling and increases the market price spreads 25 
required for economic operations. Reflecting these conditions, in approximately 91% 26 
of hours3 the forward-looking economic assessment of the PGS described in JT2.26 27 
determined PGS cycling as uneconomic.  28 
 29 
The continued high water flows in 2018 and 2019 also resulted in an overall higher 30 
volume of water downstream of Niagara Falls. In approximately 50% of hours,4 OPG 31 
took mitigating on-peak action to generate and lessen the impact of the high volume 32 
of water going over Niagara Falls on the downstream operation of tourist vessels and 33 
the potential risk to public safety and property. In these instances, incremental 34 
generation from the PGS on-peak would counter the mitigating action and result in 35 
additional water going over Niagara Falls.  36 


 
1 IESO Market Manual 7, System Operations, p. 3. 
2 The crossover is the intersection point of the Power Canal, the three underground tunnels and the 
intake/discharge for the PGS. 
3 Presented in JT2.22, Chart 1 and 2, column “Uneconomic Operation”. 
4 Presented in JT2.22, Chart 1 and 2, column “Downstream Elevation”. 
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The crossover elevation is another key determinant in the management of water and 1 
generation at SAB 1 and SAB 2. The crossover is impacted by the high Niagara River 2 
flows described above and also by market conditions leading to spill at SAB 1 and SAB 3 
2.5 The high crossover in 2018 and 2019 resulted in on-peak SEAL considerations as 4 
described in JT2.22, which accounted for approximately 72% of hours.6 Under these 5 
conditions, incremental generation from the PGS on-peak would add to the crossover 6 
and would not be supported from a safety and asset protection perspective.  7 


 
5 Consistent with an overall lower Hourly Ontario Energy Price in 2018 and 2019, during 29% of all on-peak hours, 
predispatch prices indicated an expectation of SBG conditions and spill at SAB 1 and SAB 2. 
6 Presented in JT2.22, Chart 1 and 2, column “Crossover Elevation”. 
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UNDERTAKING JT2.25 1 
 2 


  3 
Undertaking  4 
 5 
TO ADVISE FOR HOW MANY HOURS IS OPG SEEKING SBG RECOVERY DID IT 6 
HAVE A HYDRO FACILITY THAT WAS CURRENTLY GENERATING AND HAD 7 
AVAILABLE STORAGE SPACE THAT WOULD HAVE ALLOWED THAT FACILITY 8 
TO STOP GENERATING WITHOUT SPILLING. 9 
 10 
 11 
Response  12 
 13 
As stated in the SBG Study at Ex. A1-11-1, Attachment 1, p. 22 and in Ex. JT2.23, all 14 
hydroelectric energy that is not “must-run” and has no remaining forebay storage 15 
opportunity is priced at the Gross Revenue Charge. As a result, OPG would have 16 
exhausted storage opportunities in instances when its hydroelectric resources are 17 
spilling and seeking associated SBG spill recovery in response to market SBG 18 
conditions, apart from IESO dispatch for locational, transmission constraints. 19 
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UNDERTAKING JT2.26 1 
 2 


  3 
Undertaking  4 
 5 
TO PROVIDE THE NAME OF THE ECONOMIC ANALYSIS TOOL OPG USES TO 6 
DETERMIND WHEN TO UTILIZE THE PGS OR NOT 7 
 8 
 9 
Response  10 
 11 
This response addresses the Environmental Defense motion for OPG to disclose the 12 
methodology and/or equation it uses to determine when to operate the pump at the Sir 13 
Adam Beck Pump Generating Station (“PGS”).  14 
 15 
OPG’s economic assessment of the decision to operate the PGS is based upon: 16 
• The expected cost of pumping based on: 17 


o the energy cost of pumping at the PGS at the forecasted Hourly Ontario 18 
Energy Price (“HOEP”); and 19 


o the HOEP and GRC impact on the Sir Adam Beck 1 and 2 Generating 20 
Stations (“SAB 1” and “SAB 2”) in instances when pumping removes water 21 
that otherwise would be available to be generated at SAB 1 and SAB 2 at 22 
the higher efficiency noted in JT2.24; and 23 


o applicable non-energy charges. 24 
• The on-peak HOEP required to recover these costs based on: 25 


o the expected HOEP energy revenue of PGS generation less GRC costs; and 26 
o the expected HOEP energy revenue at SAB 1 and SAB 2 at the higher 27 


efficiency noted in JT2.24 less GRC costs in instances when there is 28 
capacity to generate incremental water from the PGS at SAB 1 and SAB 2. 29 
 30 


The economic assessment is reflected in the following formula for the breakeven PGS 31 
generation market price, subject to terms being set to zero, as applicable, in order to 32 
reflect the expected impact of PGS operations on SAB 1 and SAB 2: 33 
 34 


𝑃𝑃𝑃𝑃𝑃𝑃 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 × (𝐹𝐹𝐹𝐹𝐹𝐹𝐸𝐸𝐸𝐸𝐹𝐹𝐹𝐹𝐹𝐹 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑃𝑃𝐹𝐹𝐸𝐸𝐸𝐸𝐸𝐸 + 𝑃𝑃𝑃𝑃𝑃𝑃 𝐿𝐿𝐹𝐹𝐹𝐹𝐿𝐿 𝐶𝐶ℎ𝐹𝐹𝐹𝐹𝑎𝑎𝐸𝐸𝐹𝐹) +
𝐵𝐵𝐸𝐸𝐸𝐸𝐵𝐵 𝑃𝑃𝐸𝐸𝐸𝐸 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 ∗ (𝐹𝐹𝐹𝐹𝐹𝐹𝐸𝐸𝐸𝐸𝐹𝐹𝐹𝐹𝐹𝐹 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑃𝑃𝐹𝐹𝐸𝐸𝐸𝐸𝐸𝐸 − 𝐵𝐵𝐸𝐸𝐸𝐸𝐵𝐵 𝑃𝑃𝐺𝐺𝐶𝐶) +


(𝑃𝑃𝑃𝑃𝑃𝑃 𝑃𝑃𝐸𝐸𝐸𝐸 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 ∗ 𝑃𝑃𝑃𝑃𝑃𝑃 𝑃𝑃𝐺𝐺𝐶𝐶) + (𝐵𝐵𝐸𝐸𝐸𝐸𝐵𝐵 𝑃𝑃𝐸𝐸𝐸𝐸 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 ∗ 𝐵𝐵𝐸𝐸𝐸𝐸𝐵𝐵 𝑃𝑃𝐺𝐺𝐶𝐶)
 


𝑃𝑃𝑃𝑃𝑃𝑃 𝑃𝑃𝐸𝐸𝐸𝐸 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝑀𝑀𝑀𝑀 + 𝐵𝐵𝐸𝐸𝐸𝐸𝐵𝐵 𝑃𝑃𝐸𝐸𝐸𝐸 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝑀𝑀𝑀𝑀
  35 


 36 
OPG compares the market price derived from this calculation with the forecasted on-37 
peak market prices in order to determine if operation of the PGS will be economic. This 38 
economic assessment of the PGS is performed by OPG’s Portfolio Management 39 
Center (“PMC”) staff assisted by an Excel-based computational model. 40 
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PMC staff also assess whether to operate the PGS based on SEAL related limitations 1 
as a result of crossover and downstream elevations as described in JT2.22, in 2 
accordance with IESO system constraints, and in coordination with the Niagara 3 
Operations Control Center. 4 
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UNDERTAKING JT2.27 1 
 2 


  3 
Undertaking  4 
 5 
TO PROVIDE THE WEIGHTED AVERAGE DEPRECIATION RATE ON THE IN-6 
SERVICE ADDITIONS FROM 2017 TO 2019, SPECIFICALLY FOR THE NUCLEAR 7 
OPERATIONS CAPITAL CATEGORIES, THE DARLINGTON NGS, THE PICKERING 8 
NGS, AND THE OPERATIONS AND PROJECT SUPPORT. 9 
 10 
 11 
Response  12 
 13 
The requested information for Nuclear Operations capital in-service additions is 14 
provided in Chart 1 below. 15 
 16 


Chart 1 17 
Weighted Average Depreciation Rate (# of years) 18 


 19 
 2017 2018 2019 
Darlington NGS 29 28 27 
Pickering NGS 4 6 6 
Operations and Project Support 10 10 10 
 20 
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UNDERTAKING JT2.28 1 
 2 


  3 
Undertaking  4 
 5 
TO INVESTIGATE AND PROVIDE, AS POSSIBLE, DOCUMENTS BASED ON THE 6 
BUSINESS PLAN RELATED TO THE NEW REAL-ESTATE STRATEGY THAT THIS 7 
IS PART OF. 8 
 9 
 10 
Response  11 
 12 
After further investigation, OPG confirms that there is no document that provides more 13 
detailed analysis of the assumptions than the Clarington Corporate Campus business 14 
case at Ex. D3-1-2, Attachment 2. 15 
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UNDERTAKING JT2.29 1 
 2 


  3 
Undertaking  4 
 5 
TO CONFIRM WHETHER OPG HAS TO MAKE A DECISION ON ANY LEASES 6 
BEFORE THE EXECUTION BUSINESS CASE IS DECIDED UPON 7 
 8 
 9 
Response  10 
 11 
Notwithstanding any decision on the Clarington Corporate Campus, OPG expects to 12 
terminate its lease at 1340 Pickering Parkway and 890 Brock Road upon the 13 
termination dates set out in Ex. L-D3-01-Society-012. OPG does not need or intend to 14 
make a decision on any other leases before the approval of the Clarington Corporate 15 
Campus execution business case expected by March 2022. 16 
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UNDERTAKING JT2.30 1 
2 
3 


Undertaking 4 
5 


TO PROVIDE THE LIVE EXCEL SPREADSHEETS USED FOR THE NPV 6 
CALCULATIONS 7 


8 
9 


Response 10 
11 


Attachment 1 (entirely confidential) contains the NPV calculations of the financial 12 
evaluation for the Clarington Corporate Campus business decision in Excel format. 13 
While OPG has endeavored to furnish a stand-alone working model underpinning the 14 
current NPV calculations for the purposes of this response, OPG draws the parties’ 15 
attention to the Notice tab of the Excel workbook regarding the limitations of the 16 
information provided, including that the factors captured in this model may change with 17 
time. 18 


19 
In providing the model, OPG identified two partially offsetting inaccuracies in the 20 
calculations underpinning the approximately $65M NPV savings cited in the Clarington 21 
Corporate Campus business case (Ex. D3-1-2, Attachment 2). The first inaccuracy 22 
related to the project cash flows, which were originally set equal to the capital in-service 23 
amounts in the in-service years (i.e., 2024-2025), rather than to the project expenditure 24 
amounts beginning in 2020. The second inaccuracy related to the understatement of 25 
the forecasted operating costs for 889 Brock Road over the evaluation period relative 26 
to the 2020-2026 Business Plan. Both of these items have been updated in Attachment 27 
1, yielding revised $73M NPV savings.  28 


29 
Additionally, in preparing this response, OPG identified that, in error, the IR term 30 
operating costs in this Application do not include occupancy costs associated with the 31 
leased property at  for 2025 and 2026, which are included in 32 
Attachment 1 as part of the preferred alternative.1 These OM&A amounts for the 33 
nuclear facilities are $3.7M in 2025 and $3.8M in 2026. Similarly, OPG identified, in 34 
error, that the nuclear facilities have not been allocated any costs during the IR term 35 
for 36 


37 
38 
39 


 As shown at Chart 2 of Ex. JT2.33, these OM&A amounts for the nuclear 40 
facilities are $0.6M in 2022, $0.6M in 2023 and $0.3M in 2024.  41 


1 The savings associated with vacating the  property were captured in the portion of the lease and 
utility savings arising post-2026 in Ex. L-F3-01-Society-017 (b). 
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1 
OPG proposes to reflect the above corrections in preparing the draft payment amounts 2 
order up to the amount by which they would offset any separate corrections reducing 3 
the total of the proposed revenue requirements over the IR term, such as those 4 
summarized in Ex. L-I1-01-Staff-341. OPG will not reflect the above corrections to the 5 
extent they would increase the total of the proposed revenue requirements over the IR 6 
term beyond that in the pre-filed evidence.  7 












JT2.30, Attachment 1 


NPV Calculations of the Financial Evaluation for the Clarington Corporate Campus Business 
Decision 


This Attachment was filed as confidential information in its entirety 
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UNDERTAKING JT2.33 1 
2 
3 


Undertaking 4 
5 


TO PROVIDE A SINGLE IR SHOWING SAVINGS 2022 TO 2028, SHOWING ON AN 6 
ANNUAL BASIS THE DIFFERENT LINE ITEMS SO WE CAN SEE WHERE THE 7 
NUMBERS DROP OFF FOR THE VARIOUS LINE ITEMS OVER TIME. 8 


9 
10 


Response 11 
12 


Chart 1 (total OPG) and Chart 2 (nuclear facilities) below set out the forecasted annual 13 
occupancy costs of properties OPG intends to exit over the period, providing a year by 14 
year view of the resulting cost savings. For 2020, actual costs are shown. The costs 15 
decline to zero upon OPG’s anticipated release of each space based on the dates set 16 
out in Ex. JT4.2.  17 


18 
Also provided below is additional discussion to enable the comparison of these figures 19 
to other related interrogatories and undertakings. As part of this comparison, OPG 20 
identified minor revisions and clarifications to Ex. L-D3-01-SEC-111 and Ex. L-F3-01-21 
Society-017, which will be updated separately.   22 
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Chart 1: Annual Costs of Premises Pending Exit – Total OPG ($M)1 
2 


Line No. & 
Building 


2020 2021 2022 2023 2024 2025 2026 2027 2028 


(a) (b) (c) (d) (e) (f) (g) (h) (i) 


1 
1340 
Pickering 
Parkway1 


1.2 


2 
890 Brock 
Road2 0.2 


3 
230 
Westney 
Road3


1.4 


4 


78 
Richmond 
Street 
West 


0.2 


5 
889 Brock 
Road 


4.9 


6 
1600 
Stellar 
Drive 


0.5 


7 
1915 
Clements 
Road4


0.0 


8 
1910 
Clements 
Road 


0.4 


9 
777 Brock 
Road 


3.1 


10 
700 
University 
Avenue5,6


9.1 


11 
2255 
Forbes 
Street 


1.3 


12 
Kipling 
Campus7 


9.6 


13 


303 
Townline 
Road, 
Niagara-
On-The-
Lake8 


0.4 


14 Total 32.3 35.7 23.5 23.5 21.4 11.9 10.4 3.0 0.0 
1  3 


  4 
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21 
 2 


3  3 
 4 


4Costs related to 1915 Clements Road are less than  annually. 5 
5  6 


    7 
6Includes total asset service fees for leasehold improvements and related assets charged to OPG generation 8 
businesses, net of the tenant inducement allowance.  9 
7  10 


 11 
The 2020 asset service fees include a 12 


true-up of $3.5M related to that fiscal year which will be completed in 2021.  13 
 14 


  15 
8The savings from exiting this property were not included in the financial evaluation underpinning the business case 16 
for the new building at Clarington; doing so would marginally improve the economic benefit of the preferred 17 
alternative. None of the annual costs of this property are attributed to the nuclear operations.  18 
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Chart 2: Annual Costs of Premises Pending Exit – Attributed to Nuclear ($M) 1 
2 


Line No. & 
Building 


2020 2021 2022 2023 2024 2025 2026 2027 2028 


(a) (b) (c) (d) (e) (f) (g) (h) (i) 


1 
1340 
Pickering 
Parkway1 


1.2 


2 
890 Brock 
Road2 0.2 


3 
230 
Westney 
Road3


1.4 


4 


78 
Richmond 
Street 
West 


0.2 


5 
889 Brock 
Road 


4.9 


6 
1600 
Stellar 
Drive 


0.4 


7 
1915 
Clements 
Road4


0.0 


8 
1910 
Clements 
Road 


0.4 


9 
777 Brock 
Road 


3.1 


10 
700 
University 
Avenue5,6


7.4 


11 
2255 
Forbes 
Street 


1.3 


12 
Kipling 
Campus7 


2.8 


13 Total 23.3 24.2 19.7 19.8 18.5 10.5 9.0 2.7 0.0 
1  3 


  4 
2  5 


 6 
3  7 


 8 
4Costs related to 1915 Clements Road are less than  annually. 9 
5  10 


    11 
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6Includes asset service fees for leasehold improvements and related assets charged to the nuclear business as per 1 
Ex. L-F3-02-LPMA-011, Attachment 1, net of the tenant inducement allowance.  2 
7  3 


 4 
The 2020 asset service fees include a true-up of $1.5M 5 


related to that fiscal year which will be completed in 2021 (Ex. L-F3-02-LPMA-011, Attachment 1, note 2).  6 
 7 
 8 


  9 
10 
11 


Comparison to Ex. L-D3-01-SEC-111 (f) 12 
With one exception, the costs in both Chart 1 and Chart 2 above are consistent with 13 
Chart 3 in Ex. L-D3-01-SEC-111, part (f), which presents the estimated annual 14 
occupancy cost savings for the nuclear operations and total OPG as of the later of 15 
2026 and the last full year of full occupancy before the expected exit date for each site. 16 


17 
As per Note 1 to Chart 3 in Ex. L-D3-01-SEC-111, part (f), that chart shows cost 18 
savings excluding the asset service fee and associated tenant inducement allowance 19 
for 700 University Ave., as those amounts would not apply for the full period of the 20 
business case evaluation. Chart 1 and Chart 2 above include the asset service fee net 21 
of the tenant inducement allowance for the applicable years.   22 


23 
Comparison to Ex. L-D3-01-Energy Probe-046, Ex. L-D3-01-Society-012 (a) and Ex. 24 
JT4.2 25 
The 2020 actual costs in Chart 2 above are consistent with Ex. L-D3-01-Energy Probe-26 
046 (a); they also align with Ex. L-D3-01-Society-012 (a) and Ex. JT4.2 with the 27 
exception of 700 University Ave. and Kipling Campus, subject to the exceptions below. 28 


29 
As noted, Chart 2 above includes the asset service fee (net of the tenant inducement 30 
allowance) charged to the nuclear operations for 700 University Ave., whereas Ex. L-31 
D3-01-Society-012 (a) and Ex. JT4.2 do not contain this fee. Additionally, Ex. L-D3-01-32 
Society-012 (a) and Ex. JT4.2 exclude costs for currently owned properties, being the 33 
Kipling Campus. 34 


35 
Comparison to Ex. L-F3-01-Society-017 (b) 36 
The combined reduction of $10.3M in leases and utilities costs and asset service fees 37 
for the nuclear facilities between 2023 and 2026 outlined in Ex. L-F3-01-Society-17, 38 
part (b), corresponds to the difference between columns (d) and (g) of Chart 2 above, 39 
with one exception. Namely, the reduction of $10.3M does not include the $0.6M 40 
savings  as no amounts were 41 
allocated to the nuclear facilities for this property in the pre-filed evidence in error (see 42 
Ex. JT2.30).  43 


44 
The reduction of $9.8M in leases and utilities costs for locations to be released at the 45 
end of 2026 or later referenced in Ex. L-F3-01-Society-017 (b) does not reflect the 46 
tenant inducement allowance for 700 University Ave., which would not apply for the full 47 
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period of the business case evaluation. As noted, Chart 2 above includes the tenant 1 
inducement allowance, which is the reconciling item between the $9.8M in Ex. L-F3-2 
01-Society-017, part (b) and the amount of $9.0M in Chart 2, line 13, col. (g).3 


4 
Savings of $2.0M in leases and utilities costs for sites released prior to 2023 referenced 5 
in Ex. L-F3-01-Society-17, part (b), is reflected in Chart 2 above as follows and 6 
excludes any changes in 700 University Ave. or Kipling Campus amounts over the 7 
period: 8 


9 
10 
11 
12 
13 
14 


Comparison to JT2.30 15 
Compared to Chart 1 above, the total OPG operating costs for 700 University Ave. and 16 
Kipling Campus in the financial evaluation model provided in Ex. JT2.30 exclude 17 
depreciation and return components of asset service fees as those components relate 18 
to OPG’s previously expended capital costs, rather than forward-looking cash flows. 19 
As well, the operating costs for 700 University Ave. in the model exclude the tenant 20 
inducement allowance which does not apply for the full period of the evaluation, and 21 
for the Kipling Campus, are shown net of third party leasing revenues in the applicable 22 
years. Additionally, there are other minor differences between the corresponding costs 23 
in Chart 1 above and those included for years up to 2026 in the model, due to earlier 24 
timing of the estimates developed for business case purposes. These differences do 25 
not have a material impact on the net present value savings and do not affect the 26 
overall decision outcome.  27 
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UNDERTAKING JT2.34 1 
 2 
  3 
Undertaking  4 
 5 
TO ADVISE IN WHICH PROCEEDING OR AT WHAT TIME THE BOARD WILL 6 
DETERMINE NOT JUST THE DISPOSITION, NECESSARILY, BUT THE POLICY 7 
ABOUT DISPOSITION, AND IF IT IS IN THIS PROCEEDING WHAT IS YOUR 8 
PROPOSAL. 9 
 10 
 11 
Response  12 
 13 
Background and Principles 14 
On March 24, 2020, the OEB established a deferral account to track incremental costs 15 
and lost revenues arising from the COVID-19 emergency (the COVID-19 Emergency 16 
Deferral Account or “CEDA”) noting that utilities may incur incremental costs as a result 17 
of the pandemic, the severity and duration of which was uncertain at that time. Over 18 
the ensuing months, the OEB has facilitated a consultative process (EB-2020-0133) 19 
with the objective of assisting it in the development of further guidance related to the 20 
CEDA, including additional clarity on the types of impacts that are eligible to be 21 
recorded and considered for disposition.  22 
 23 
On December 16, 2020, as part of the consultative process, OEB staff submitted a 24 
proposal outlining their views on the scope of the CEDA and parameters to guide the 25 
disposition of any balances. OEB staff’s proposal included the following 26 
recommendations: 27 
 28 


• utilities should demonstrate a financial need for recovery of amounts in the 29 
CEDA (p. 3); 30 


• the account would remain in operation for each regulated utility up to the 31 
effective date of a utility’s next cost-based rate order (pp. 2, 30); and 32 


• utilities should not be required to return any net gains related to incremental 33 
COVID-19 impacts, in the event that savings exceed costs, as the account was 34 
established to facilitate any claims for relief by utilities at a time when the 35 
pandemic was unknown (pp. 4, 17, 27). 36 


 37 
OPG supports these positions of OEB staff as they relate to OPG, as noted in OPG’s 38 
January 25, 2021 submissions to the consultation and further discussed below.  39 
 40 
On April 13, 2021, the OEB issued a letter stating that while the regulatory principles 41 
underlying the CEDA consultation may be informative, the pandemic related impacts 42 
on OPG should be determined in a payment amounts proceeding, if not the current 43 
proceeding for 2022-2026 payment amounts, then another one.   44 
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Summary of 2020 and 2021 Impacts 1 
With respect to 2020, OPG has recorded a net debit balance of $13.0M in the CEDA 2 
($13.6M for nuclear and $(0.5M)1 for regulated hydroelectric), comprised of 3 
incremental OM&A costs incurred net of OM&A cost savings.2 During 2021, OPG 4 
forecasts incurring further incremental OM&A costs net of OM&A cost savings of 5 
$21.3M ($20.4M for nuclear3 and $0.8M for regulated hydroelectric). These impacts, 6 
which total $34.3M (debit) over the two years, are further set out at lines 8-10 of Ex. L-7 
A2-02-CCC-013, Attachment 1, Table 1 (“CCC-013 Table”).  8 
 9 
At lines 1-7, CCC-013 Table also sets out the 2020 (actual) and 2021 (projected) 10 
generation revenue margin impacts for OPG’s nuclear and regulated hydroelectric 11 
operations associated with the COVID-19 pandemic, which, while not recorded in the 12 
CEDA given that they do not represent incremental costs or cost savings, total a net 13 
increase of $80.9M.  14 
 15 
At lines 12-16, CCC-013 Table sets out the 2020 (actual) and 2021 (projected) impacts 16 
of the pandemic on CRVA-eligible OM&A costs, which total $1.3M (credit) and are 17 
being recorded in the CRVA. As discussed in Ex. L-A2-02-Staff-018, parts b) and c), 18 
OPG is also incurring DRP capital cost impacts as a result of the pandemic. None of 19 
the DRP impacts have been placed in service to date and none are included in the 20 
2022-2026 capital in service amounts requested in this application. OPG continues to 21 
seek ways to manage the total cost of the project, including the COVID-19 impacts, 22 
within the $12.8 billion budget. 23 
 24 
As noted at Ex. L-A2-02-Staff-018, part f) and further explained in Ex. JT3.05, OPG 25 
considers that there are no non-DRP impacts on OPG’s proposed nuclear (or 26 
forecasted regulated hydroelectric) 2022-2026 rate base amounts associated with the 27 
pandemic, as OPG has managed such impacts incurred to date within existing project 28 
portfolio budgets. 29 
 30 
OPG’s Proposal Regarding 2020 and 2021 Impacts 31 
OPG proposes that the policy for the disposition of the above impacts be addressed in 32 
the context of the current proceeding, as outlined below in alignment with OEB staff’s 33 
December 16, 2020 proposal and O. Reg. 53/05 requirements.  34 
 35 
Incremental OM&A Costs: Balances in the CEDA not to be recovered 36 
As set out above, OPG’s incremental OM&A costs of $34.3M related to the pandemic 37 
by the end of 2021 are projected to be fully offset by the net favourable revenue margin 38 
impacts of $80.9M. As such, consistent with the OEB staff’s December 16, 2020 39 
proposal, and with consideration to OPG’s full proposal on the treatment of COVID-19 40 


 
1 Amount is less than $0.05M. 
2 Amounts differ from Ex. L-H1-01-Staff-320, Attachment 1, Table 1c, lines 16 and 43. 
3 Ex. L-H1-01-Environmental Defence-027, Attachment 1, Table 1, line 27. 
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impacts, OPG would propose not to seek disposition of the 2020 and 2021 CEDA 1 
balances in the current proceeding or any future proceeding. 2 
 3 
Revenue Margin Impacts: Net gains considered as part of ROE performance 4 
As noted, OPG supports the position of OEB staff’s December 16, 2020 proposal that 5 
net gains related to the pandemic impacts are not intended to be returned to ratepayers 6 
as a distinct item and that the CEDA was not intended to serve as a true-up for any 7 
and all such impacts. The amount of OPG’s net gain (excluding the CRVA eligible 8 
impacts) by the end of 2021 is $46.6M, being the difference between $80.9M in 9 
favourable revenue margin impacts and $34.3M in incremental costs discussed above.  10 
 11 
The impacts of a net gain associated with the COVID-19 response are encompassed 12 
by the OEB’s review of OPG’s annual regulatory return performance. In particular, the 13 
2021 impacts would form part of OPG’s regulated earnings subject to the 2021 14 
Overearnings Variance Account established by the OEB on its own motion in EB-2020-15 
0248 to record any such earnings in 2021 that are more than 300 basis points above 16 
the OEB-approved return on equity (“ROE”) as reflected in OPG’s payment amounts 17 
in effect for 2021. The OEB also concluded in EB-2020-0248 that any overearnings for 18 
2020 “are related to a past period,” noting that “[a]s OPG’s approved revenue 19 
requirement (including the regulatory ROE) was determined on an annual basis, the 20 
OEB does not find it appropriate to record any potential overearnings that may arise in 21 
the final months of 2020.”4 The EB-2020-0248 proceeding was informed by a forecast 22 
of OPG’s 2020 and 2021 regulatory ROE provided by OPG in conjunction with its filing, 23 
in July 2020, of its 2019 annual regulatory ROE reporting. That information included 24 
the effects of the COVID-19 related revenue margin impacts and provided a forecast 25 
2020 ROE which was more than 300 basis points above the OEB-approved ROE.5 26 
 27 
CRVA Eligible Costs: Recorded in the CRVA 28 
Pursuant to Section 6(2)4 of O. Reg. 53/05, the OEB is required to ensure that OPG 29 
recovers its capital and non-capital cost with respect to the DRP or otherwise incurred 30 
to increase the output of, refurbish or add operating capacity to a generation facility. 31 
The OEB established the CRVA to fulfill its obligation to permit the recovery of these 32 
costs subject to the costs being prudently incurred.  The COVID-19 pandemic is like 33 
any other event that impacts a CRVA-eligible activity and to which OPG must respond 34 
within the project’s execution. As stated in Ex. L-A2-02-Staff-018, part c), OPG is 35 
recording impacts arising from the pandemic on CRVA-eligible projects in the CRVA 36 
on this basis. OPG’s proposal is that these impacts, including any DRP variance that 37 
may ultimately arise to the $12.8 billion budget,6 be subject to normal course review 38 
and disposition of the account balance in a future proceeding.   39 


 
4 EB-2020-0248 Notice of Proceeding and Accounting Order, November 9, 2020, p. 3. 
5 Ibid, p. 3.   
6 Ex. D2-2-7, p. 6. 
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Proposed Treatment of Any Incremental Post-2021 Impacts 1 
The discussion below is intended to address the question posed by Ms. Girvan at Tr. 2 
Tech. Conf., May 7, 2021, p. 159, line 15, to p. 160, line 12, regarding OPG’s proposed 3 
treatment of any incremental post-2021 impacts associated with the COVID-19 4 
pandemic.7 5 
 6 
Consistent with the OEB staff’s December 16, 2020 proposal, OPG proposes that the 7 
availability of CEDA to OPG’s nuclear and regulated hydroelectric operations be 8 
terminated as of the effective date of the final payment amounts order in this 9 
proceeding. To the extent material incremental costs or lost revenues arise related to 10 
COVID-19 after the effective date of the final payment amounts order in this 11 
proceeding, OPG would consider making an application for an available mechanism 12 
related to the treatment of unforeseen events for its nuclear and/or regulated 13 
hydroelectric facilities, as appropriate.   14 
 15 
For the reasons set out above and as stated in Ex. L-A2-02-Staff-018, part e), OPG 16 
would continue to record any COVID-19 related impacts on the CRVA-eligible activities 17 
in the CRVA. 18 
 19 
As noted in Ex. L-A2-02-CCC-013, part b), OPG has not forecasted any incremental 20 
non-DRP COVID-19 related impacts for the 2022-2026 period. 21 


 
7 Production-related COVID-19 impacts on 2022-2026 forecasts associated with response actions taken during the 
2020-2021 period are discussed in Ex. JT1.21. 
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UNDERTAKING JT2.35 1 
 2 


  3 
Undertaking  4 
 5 
TO ADVISE WHY THE APPROACH WAS TO ENSURE THAT THERE WAS 50-50 IN 6 
ABSOLUTE NUMBER OF COMPARATORS VERSUS JUST WEIGHTING HOW 7 
MANY OTHER PRIVATE -- RELEVANT PRIVATE-SECTOR COMPANIES AND 8 
WEIGHTING THE 50 PERCENT OF WHATEVER NUMBER OF PUBLIC-SECTOR 9 
COMPANIES. 10 
 11 
 12 
Response  13 
 14 
The Pension and Benefits comparator group in Ex. F4-3-1, Attachment 2, p. 31 reflects 15 
changes to peer comparators necessary to align to the new segmentation 16 
methodology, namely, an industry mix of 75% energy/utility organizations and 25% 17 
general industry organizations, and greater emphasis on large Ontario employers.1   18 
 19 
The peer comparator group continues to reflect a 50/50 public/private mix, consistent 20 
with the approach in the 2015 compensation benchmarking report filed at EB-2016-21 
0152, Ex. F4-3-1, Attachment 2.   22 


                                                 
1 Ex. F4-3-1, Attachment 2, p. 5. 
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UNDERTAKING JT2.36 1 
 2 


  3 
Undertaking  4 
 5 
TO PROVIDE FOR EACH YEAR THE DEPRECIATION ON THE IN-SERVICE 6 
ADDITIONS FOR THAT YEAR. 7 
 8 
 9 
Response  10 
 11 
Refer to Attachment 1, col. (c). 12 








Numbers may not add due to rounding. Filed: 2021-05-31
EB-2020-0290
Exhibit JT2.36
Attachment 1


Table 1


(a+e)/2
Depreciation and Accumulated


Depreciation and Amortization Depreciation and
Amortization on Retirements, (a)+(b)+(c)+(d) Amortization


Line Opening on Opening In-Service Transfers & Closing Rate Base
No. Prescribed Facility Category Balance Balance Additions Adjustments Balance Amount


(a) (b) (c) (d) (e) (f)


2017 Actual:
1 Darlington NGS2 409.3 33.5 3.9 (1.0) 445.7 427.5
2 Darlington Refurbishment Program - Excluding D2O 29.6 21.2 6.4 0.0 57.1 43.4
3 Heavy Water Storage Facility (D2O) 0.9 4.8 0.0 0.0 5.7 3.3
4 Pickering NGS 1,645.6 156.8 26.0 (13.3) 1,815.1 1,730.4
5 Operations and Project Support1 323.7 30.4 3.6 0.2 357.9 340.8
6 Nuclear - Excluding Asset Retirement Costs 2,409.2 246.6 39.8 (14.1) 2,681.6 2,545.4


7 Asset Retirement Costs 1,621.1 74.1 0.0 0.0 1,695.3 1,658.2
8 Total 4,030.4 320.8 39.8 (14.1) 4,376.8 4,203.6


2018 Actual:
9 Darlington NGS 445.7 38.6 6.0 0.0 490.4 468.0
10 Darlington Refurbishment Program 57.1 32.6 1.3 0.0 91.0 74.1
11 Heavy Water Storage Facility (D2O) 5.7 4.8 0.0 0.0 10.6 8.1
12 Pickering NGS 1,815.1 111.1 8.7 (0.1) 1,935.0 1,875.1
13 Operations and Project Support1 357.9 35.0 2.7 (99.6) 296.0 326.9
14 Nuclear - Excluding Asset Retirement Costs 2,681.6 222.2 18.7 (99.6) 2,822.9 2,752.3


15 Asset Retirement Costs 1,695.3 82.2 0.0 0.0 1,777.4 1,736.4
16 Total 4,376.8 304.4 18.7 (99.6) 4,600.4 4,488.6


2019 Actual:
17 Darlington NGS 490.4 48.0 4.9 (1.5) 541.8 516.1
18 Darlington Refurbishment Program - Excluding D2O 91.0 34.0 0.4 0.0 125.5 108.2
19 Heavy Water Storage Facility (D2O) 10.6 4.8 0.8 0.0 16.2 13.4
20 Pickering NGS 1,935.0 115.0 4.2 (0.2) 2,054.1 1,994.5
21 Operations and Project Support1 296.0 34.4 2.7 0.3 333.4 314.7
22 Nuclear - Excluding Asset Retirement Costs 2,822.9 236.3 13.0 (1.4) 3,071.0 2,946.9


23 Asset Retirement Costs 1,777.4 82.2 0.0 0.0 1,859.6 1,818.5
24 Total 4,600.4 318.5 13.0 (1.4) 4,930.5 4,765.5


Notes: 
1


2


Table 1
Continuity of Accumulated Depreciation and Amortization - Nuclear ($M)


Years Ending December 31, 2017 to 2019


Includes Engineering, Inspection and Reactor Innovation, and Security & Emergency Services. 
The adjustment at line 13, col. (f) represents the removal from the fixed asset sub-ledger of previously fully depreciated assets, and is fully offset by the corresponding adjustment to gross 
plan at Ex. B3-3-1, Table 1, line 21, col. (c), with no net impact on rate base. For this reason, the adjustment is reflected using the mid-year methodology in calculating the 2018 Accumulated 
Depreciation and Amortization Rate Base amount.
Line 1, col. (c) includes a downward OEB adjustment to the opening 2017 balance on account of the Auxiliary Heating System and Operations Building Support projects, equal to the sum 
of EB-2016-0152 PAO, App. A, Table 10, lines 5 and 6, col. (a), which is assigned a twelve-month weighting in calculating the 2017 Accumulated Depreciation and Amortization Rate Base 
amount in order to effect a January 1, 2017 effective date.
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UNDERTAKING JT2.37 1 
 2 


  3 
Undertaking  4 
 5 
TO IDENTIFY ANY IMPACTS LISTED IN CCC 13, TABLE 1 THAT WILL HAVE AN 6 
OFFSETTING OR PARTIALLY OFFSETTING IMPACT IN 2022 OR BEYOND. 7 
 8 
 9 
Response  10 
 11 
The favourable 2020-2021 COVID-19 production impacts for Darlington Units 3 and 1 12 
as a result of refurbishment schedule changes, as shown at Ex. L-A2-02-CCC-013, 13 
Attachment 1, Note 3, lines 1 and 2, have offsets in the 2022-2026 period. The 14 
unfavourable impact of adding a Darlington Unit 4 planned outage in 2021 in 15 
connection with the refurbishment schedule, as shown at Ex. L-A2-02-CCC-013, 16 
Attachment 1, Note 3, line 4, does not have an offset in the 2022-2026 period. Also 17 
see Ex. L-E2-01-SEC-114. 18 
 19 
The impacts on fuel costs and direct base OM&A costs for operating Darlington  20 
Units 3 and 1 and certain Darlington Cyclical Outage OM&A costs in the 2020-2021 21 
period, as included in Ex. L-A2-02-CCC-013, Attachment 1, lines 2, 3 and 6, have 22 
offsets in the 2022-2026 period (see Ex. JT1.21, Chart 2). 23 
 24 
In addition, OPG forecasts incurring incremental OM&A net costs over 2020-2021 to 25 
respond to the pandemic, as set out at Ex. L-A2-01-CCC-013, Attachment 1, line 10. 26 
These costs do not have an offsetting impact in the 2022-2026 period. 27 
 28 
Additionally, there is a timing difference related to Darlington Refurbishment OM&A 29 
costs as between the 2020-2021 and 2022-2026 periods, related to the refurbishment 30 
schedule changes as a result of COVID-19. The entirety of the impact on these costs 31 
shown in Ex. L-A2-02-CCC-013, Attachment 1, line 15 is forecasted to be offset in the 32 
2022-2026 period. Any variances in Darlington Refurbishment OM&A costs are subject 33 
to the Capacity Refurbishment Variance Account.  34 
 35 
Refer to Ex. JT2.34 for further discussion of the above impacts and OPG’s proposed 36 
treatment. 37 
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UNDERTAKING JT2.38 1 
 2 


  3 
Undertaking  4 
 5 
TO PROVIDE OPG'S POSITION ON WHAT SHOULD HAPPEN IF IT CEASES TO BE 6 
ALLOWED TO USE US GAAP DURING THE IRM PERIOD 7 
 8 
 9 
Response  10 
 11 
As noted at Ex. A2-1-1, p. 1, lines 9-15, OPG is required to prepare its financial 12 
statements in accordance with Generally Accepted Accounting Principles in the United 13 
States of America (“US GAAP”) by O. Reg. 395/11 under the Financial Administration 14 
Act (Ontario) (“FAA”). Additionally, OPG is a reporting issuer under the Securities Act 15 
(Ontario), which includes such continuous disclosure obligations as the filing of annual 16 
and interim consolidated financial statements with the Ontario Securities Commission 17 
(“OSC”). The above requirements of O. Reg. 395/11 take precedence over the 18 
Securities Act requirements in Ontario (but not the equivalent requirements of other 19 
provincial securities regulators). The OEB has approved OPG’s use of US GAAP for 20 
regulatory accounting, reporting and rate-making purposes effective January 1, 2012.1 21 
 22 
OPG has received exemptive relief from the OSC from the requirements of section 3.2 23 
of National Instrument 52-107 (and thereby equivalent requirements of other provincial 24 
securities regulators), which allows OPG to file consolidated financial statements with 25 
the OSC based on US GAAP, rather than International Financial Reporting Standards 26 
(“IFRS”), without becoming a U.S. Securities and Exchange Commission registrant. 27 
Subject to certain conditions, this relief was initially granted in 2011 until January 1, 28 
2015 and was subsequently renewed, in 2014, until January 1, 2019 and, in April 2018, 29 
until January 1, 2024. The current exemption would terminate prior to January 1, 2024 30 
if OPG ceases to have activities subject to rate regulation or on the mandatory effective 31 
date of an accounting standard within IFRS specific to entities with rate regulated 32 
activities as issued by the International Accounting Standards Board (“IASB”).2,3  33 
 34 
Presently, OPG has not determined what course of action it will pursue for purposes 35 
of continuous disclosure obligations under Securities Act (Ontario) (and equivalent 36 
requirements of other provincial securities regulators) upon expiration of the current 37 
exemptive relief. At the appropriate time, OPG expects to evaluate whether it will seek 38 
a further extension to the exemptive relief, seek to permanently adopt US GAAP, or 39 


                                                 
1 OEB’s oral decision (EB-2012-0002 Tr. Vol. 1, pp. 25-26) approving settlement proposal.  
2 Ex. A2-1-1, Attachment 1, p. 63 and Ex. L-A2-01-Staff-015, Attachment 1, p. 68. 
3 Although the IASB has recently proposed an accounting standard specific to entities with rate regulated activities, 
the proposal is currently subject to comments from stakeholders and the final standard (and its effective date) has 
not been issued. 
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potentially adopt IFRS. In the event OPG were to adopt IFRS for continuous disclosure 1 
purposes upon the expiration of the current exemptive relief during the 2022-2026 IR 2 
term, it also would remain legally required to prepare consolidated financial statements 3 
in accordance with US GAAP pursuant to O. Reg. 395/11.  4 
 5 
Should OPG determine that it is likely to adopt IFRS for continuous disclosure 6 
purposes, it would assess whether it would also seek to adopt IFRS for regulatory 7 
accounting, reporting and rate-making purposes. In such circumstances, OPG would 8 
be guided by the OEB’s existing guidance on the adoption of IFRS, including the 9 
Report of the Board in EB-2008-0408. As necessary, this would include an application 10 
to the OEB for approval of a deferral account to record the applicable financial impacts 11 
resulting from the transition to and implementation of IFRS during the 2022-2026 IR 12 
term, similar to the EB-2011-0432 application related to OPG’s adoption of US GAAP.  13 
 14 
Given the range of factors that may impact on the evolution, assessment and possible 15 
outcomes of the above matters during the 2022-2026 IR term and the availability of the 16 
OEB’s existing guidance on the adoption of IFRS, OPG does not believe that it is 17 
necessary to consider these matters in the current proceeding. The EB-2016-0152 18 
proceeding similarly did not address these matters, although the OSC exemptive relief 19 
in place at the time was set to expire partway through the 2017-2021 IR term (i.e., as 20 
of January 1, 2019). 21 





