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Witness Panel: Darlington Refurbishment Program 


AMPCO Interrogatory #73 1 
 2 
Interrogatory 3 
 4 
Reference: Ex D2 T2 S2 P5 5 
 6 
OPG began the third segment ahead of the High Confidence Schedule by 7 
approximately 28 days. The third segment involves the installation and reassembly of 8 
reactor components, and includes the installation of feeder pipes. This segment was 9 
completed in 105.9 more days than the planned duration. Thus, at completion of this 10 
segment, the U2 refurbishment outage was 78 days behind the High Confidence 11 
Schedule. Challenges experienced with the procurement and installation of feeder 12 
pipes affected the refurbishment schedule. 13 
 14 
Delays were experienced in the receipt of the new feeders due to the required 15 
qualification of fabrication welding specifications, inspection of fabrication, and 16 
welding, fabrication and delivery issues. Quality non-conformances, found upon 17 
inspection, needed to be resolved. Higher than expected weld failure rates were 18 
experienced in field welds. Congestion was experienced on the reactor face, 19 
particularly as regards to scaffolding 20 
 21 
OPG provides a summary of Feeder Lessons Learned and Actions at Ex D2 T2 S3 22 
Attachment #6. 23 
 24 
a) Please provide the root cause of the 78 day delay. 25 
 26 
b) Please expand on the quality non-conformances that needed to be resolved. 27 
 28 
c) Did OPG sufficiently leverage the reactor mock-up facility prior to commencing 29 


the installation of feeder pipes? If yes, provide details.  If not, why not? 30 
 31 
 32 
Response 33 
 34 
a) See Ex. L-D2-02-Staff-131, part a) for the key contributing factors to the challenges 35 


experienced on the feeder series. See also Ex. L-D2-02-EP-027 for further details 36 
on the contributing factors to the delays and productivity challenges experienced. 37 
 38 


b) See Ex. L-D2-02-EP-027 regarding fabrication issues related to Inconel 690 39 
components and also issues related to welding machines introducing foreign 40 
material into the feeders. 41 
 42 


c) See Ex. L-D2-02-Staff 131, part c). 43 
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Witness Panel: Darlington Refurbishment Program  


AMPCO Interrogatory #74 1 
 2 
Interrogatory 3 
 4 
Reference: D2 T2 S2 P2 5 
 6 
OPG tracked its Program performance through the execution of the Unit 2 7 
refurbishment both internally and to the public against the U2EE. 8 
 9 
Ref: EB-2016-0152 Ex L, Tab 4.3, Schedule 1 Staff-055 Attachment 1 P8  10 
 11 
As part of the U2EE, OPG indicates the LUEC of refurbishing and continuing to operate 12 
the Darlington units for a further 30 years remains at 8.1 ¢/kWh (2015$). There is no 13 
anticipated change to the economic assessment, and the LUEC of refurbishing and 14 
continuing to operate the Darlington station for a further 30 years remains at 8.1 ¢/kWh 15 
(2015$).  16 
 17 
The DRP continues to contribute 3.3 ¢/kWh ($2015) to the LUEC estimate, and the 18 
post-refurbishment operations and support costs necessary to run the plant, including 19 
fuel, continue to contribute 4.8 /kWh ($2015) to the total LUEC. 20 
 21 
Please update the LUEC estimate and the contribution of the DRP and post-22 
refurbishment activities to the LUEC estimate. 23 
 24 
 25 
Response 26 
 27 
a) The current LUEC estimate, expressed in $2015 to allow easy comparison with 28 


the LUEC prepared at the time of the U2EE, is 8.36 ¢/kWh ($2015). The DRP 29 
now contributes 3.56 ¢/kWh ($2015), and the post-refurbishment operations 30 
and support costs necessary to run the plant, including fuel, continue to 31 
contribute 4.8 ¢/kWh ($2015) to the total LUEC.   32 
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Witness Panel: Darlington Refurbishment Program 


AMPCO Interrogatory #75 1 
 2 
Interrogatory 3 
 4 
Reference: D2 T2 S2 P12 5 
 6 
For the Unit 2 Early-In-Service projects, F&IP and SIO, compared to the OEB approved 7 
amount in EB-2016-0152 of $377.2M, there is a forecast total over-variance $171.2M. 8 
This variance is the result of increased costs of $100.9M for these projects, and 9 
declaring in-service $70.3M for new Unit 2 Early-In-Service projects. 10 
 11 
Ref: D2 T2 S9 Table 1 12 
 13 
a) Please provide a breakdown and description of the $100.9M variance. 14 
 15 
b) For each of the Early In-service, F&IP and SIO projects shown below, please 16 
provide a schedule that sets out the forecast capital and in-service capital additions 17 
compared to actuals for each of the years 2010 to 2020. 18 
 19 


 20 
 21 
c) Please provide the contractor for each project. 22 
 23 
d) Please provide the business case for each project. 24 
 25 
e) Please provide any Project Over Variance Approvals. 26 
 27 
f) Please provide the CPI and SPI performance metric results for the Facilities & 28 
Infrastructure Projects for the years 2015 to 2020. 29 
 30 
g) Please provide the CPI and SPI performance metric results for the Safety 31 
Improvement Opportunities projects for the years 2015 to 2020. 32 
 33 
 34 
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Witness Panel: Darlington Refurbishment Program 


Response 1 
 2 
a) – g) 3 
 4 
OPG declines to produce the requested information on the basis of relevance. The 5 
listed projects have either already been included in OPG’s previously approved rate 6 
base (e.g., Water & Sewer Project, Darlington Energy Complex and Electrical Power 7 
Distribution System) or are included in the CRVA amounts related to DRP that OPG is 8 
not seeking to clear or include in rate base in this application. As such, the information 9 
requested is not relevant to any issue in this application. 10 
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Witness Panel: Darlington Refurbishment Program 


AMPCO Interrogatory #76 1 
 2 
Interrogatory 3 
 4 
Reference: D2 T2 S2 P15 5 
 6 
In accordance with the OEB’s Decision and Order in EB-2016-0152, OPG produced 7 
annual reports on the DRP in each of 2018, 2019 and 2020 which summarized 8 
Program performance, including the refurbishment of Unit 2. Copies of the 2018 and 9 
2019 reports are provided in Attachments 1 and 2. 10 
 11 
Please provide the 2020 Report. 12 
 13 
 14 
Response 15 
 16 
OPG’s 2020 DRP Annual Report to the OEB is provided as Attachment 1. 17 
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  FOR INFORMATION to the Ontario Energy Board 
 ___________________________________________________________________________________ 


  
December 31, 2020  


DARLINGTON REFURBISHMENT PROGRAM 
 


INTRODUCTION 


This report provides the status of the Darlington Refurbishment Program, hereafter referred to as the 
“Program”. 


Unless otherwise noted, this report includes a summary and a review of the Program performance through 
September 30, 2020. 


This is an annual report to be provided by Ontario Power Generation (OPG) to the Ontario Energy Board 
(OEB) pursuant to the OEB’s decision and order in EB-2016-0152.1 


EXECUTIVE SUMMARY 


The Darlington Refurbishment Program is a multi-year, multi-phase, mega-project that will enable the 
Darlington Generating Station (“Darlington”) to continue safe and reliable operation until approximately 
2055. The Program includes the replacement of life-limiting critical components, the completion of upgrades 
to meet applicable regulatory requirements, and the rehabilitation of components at Darlington’s four units. 


The Release Quality Estimate (RQE) for the four-unit refurbishment is $12.8 Billion. Under the RQE, the 
refurbishment of the first unit (Unit 2) was to start in October of 2016 and be returned-to-service in the first 
quarter of 2020, with the last unit (Unit 4) scheduled to be completed in 2026. The RQE formed the basis 
of OPG’s May 2016 pre-filed evidence in EB-2016-0152. After the development of the RQE, OPG continued 
detailed planning and preparations for execution of Unit 2 and established a Unit 2 Execution Estimate 
(U2EE), which was approved by OPG’s Board of Directors in August 2016. The U2EE was a more refined 
estimate as compared to the RQE and was used to establish Unit 2 project baselines for cost and schedule 
monitoring. Therefore, OPG measured its performance over the Unit 2 refurbishment against the U2EE. 
Details of the U2EE were provided in EB-2016-0152 Ex. L-4.3-1, Staff-055. Detailed planning associated 
with the U2EE confirmed that the High Confidence schedule duration remained at 40 months as it was at 
RQE, and that the overall Program estimate remained $12.8 Billion as it was at RQE. U2EE planning also 
resulted in an $89 Million increase specific to program costs for Unit 2 and the Early In-Service (“EIS”) 
projects and Campus Plan projects (i.e. the Safety Improvement Opportunities (“SIO”), and Facilities and 
Infrastructure Projects (“F&IP”)). The OEB approved OPG’s nuclear revenue requirements in EB-2016-
0152 based on the earlier RQE forecasts per Ex. N2-1-1 in that proceeding, as opposed to the U2EE. 


OPG commenced the refurbishment of Unit 2 in October 2016. In its 2019 DRP Annual Report to the OEB, 
OPG had discussed that, while the first two segments of the Unit 2 refurbishment outage had been 
completed in accordance with OPG’s High Confidence Schedule, OPG encountered challenges in the third 
major segment involving the installation and reassembly of reactor components. The 2019 DRP Annual 
Report also noted that, as a result, the High Confidence scheduled completion of Unit 2 was revised from 
Q1 2020 to Q2 2020. 


Unit 2 was successfully returned to service on June 4, 2020. Of note, the final two-and-a-half months of the 
Unit 2 refurbishment execution were completed under the state of emergency declared in Ontario on March 
17, 2020, in response to the COVID-19 pandemic. 


Safety performance on the refurbishment of Unit 2 continued to be significantly better than the average 
construction industry performance in Ontario. 


1 EB-2016-0152, Decision and Order, dated December 28, 2017, p.44, Table 16. 


OPG Confidential Exclusive 
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The total capital and operations, maintenance and administration (OM&A) cost through Unit 2, including all 
EIS and Campus Plan projects (but excluding the Heavy Water Storage and Drum Handing Facility (“D2O 
Storage Project”)) was $5.7 Billion. This amount is $133 Million above the amounts approved by the OEB. 
Unit 2 (excluding Definition Phase) was returned to service on budget compared to the U2EE at a total cost 
of $3,417 Million, and $11 Million over the RQE forecast of $3,406 Million. 


Successful completion of the Unit 2 refurbishment on budget and with a schedule variance of just over three 
months represented a significant achievement in mega-project execution for OPG.  


During the course of the Unit 2 refurbishment OPG captured thousands of lessons learned and identified 
several strategic improvements, which have been incorporated into the planning and execution of the 
refurbishments of Units 3, 1, and 4 (the “Remaining Units”) and are expected to result in unit-over-unit 
efficiencies. 


While not included in EB-2016-0152 approved amounts, the D2O Storage Project is a F&IP needed for the 
overlapping refurbishments of the Remaining Units. The D2O Storage Project is available to support the 
refurbishment of the Remaining Units and is expected to be closed out within the $510 Million budget. 


Beginning in March 2020, OPG has taken a number of actions in response to the COVID-19 pandemic, 
including deferring the start of Unit 3 refurbishment during the height of the pandemic’s initial onset in the 
spring of 2020, to help protect the safety of the workers and the operation of the station. The planned start 
dates of Units 1 and 4 were correspondingly deferred to maintain the same degree of overlap in the 
refurbishment schedule. 


Based on impacts experienced to date, incremental costs of approximately $150 Million have been 
forecasted as a result of the actions OPG has taken on the Program in response to the COVID-19 
pandemic. Because of inherent uncertainties associated with the pandemic, OPG is monitoring, tracking 
and assessing related expenditures separately from the baseline project budget, which does not include 
contingency for ‘black swan’ events such as a pandemic. OPG will continue to seek ways to manage and 
explore potential efficiencies during the execution of the Remaining Units refurbishments in an effort to 
complete the Program inclusive of COVID-19 cost impacts within the $12.8 Billion budget. 


The Unit 3 Execution Estimate (U3EE) was completed in advance of the start of the refurbishment outage 
on Unit 3, and incorporated many lessons learned and strategic improvements. The final U3EE was 
approved by OPG’s Board of Directors in August 2020, and included the deferred starts to the refurbishment 
outages of the Remaining Units as a result of actions taken in response to the COVID-19 pandemic. The 
final U3EE has been used to establish Unit 3 project cost and schedule baselines against which 
performance on the refurbishment outage of Unit 3 is being measured. Per the U3EE, the budget to 
complete the Program remains $12.8 Billion, excluding cost impacts of the COVID-19 pandemic, and the 
Program is expected to be completed by Q4 2026. 


On September 3, 2020, OPG commenced defueling of the Unit 3 reactor, marking the start of Unit 3 
refurbishment execution. Defueling of the Unit 3 reactor was completed on November 28, 2020, ahead of 
schedule. Unit 3 is projected to be completed by Q1 2024. 


Planning for the refurbishments of Units 1 and 4 is progressing well. Work planning, design engineering, 
material procurement, and pre-requisite work for Units 1 and 4 continues on plan, with completion of the 
execution estimates for Units 1 and 4 planned for 2021 and 2023, respectively. The Units 1 and 4 
refurbishment outages are currently planned to start in Q1 2022 and Q3 2023 with return to service 
expected in Q2 2025 and Q4 2026, respectively. 
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DARLINGTON REFURBISHMENT PROGRAM STATUS 


OVERVIEW 


Key Program highlights include:  


 SAFETY: Safety performance continues to be significantly better than the average construction 
industry performance in Ontario. The Program is approaching 27 Million hours worked with only one 
Lost Time Injury2 since the start of the Program. 


 QUALITY: As part the quality management program used to identify issues during refurbishment 
execution and through return-to-service, there were four additional Significant Quality Events 
identified on Unit 2 since OPG’s 2019 DRP Annual Report. These were corrected prior to the return 
to service of Unit 2, and as a result, the quality of work on the completed Unit 2 was excellent. The 
quality of work on Unit 3 execution has been excellent to date. 


 SCHEDULE: Unit 2 was returned to service on June 4, 2020, just over three months later than the 
U2EE High Confidence Schedule and approximately three weeks ahead of OPG’s revised High 
Confidence Schedule. Unit 3 refurbishment execution commenced on September 3, 2020. The first 
segment of the Unit 3 refurbishment, defueling, was completed on November 28, 2020, ahead of 
schedule. Installation of the Accessibility Platform Trolley and End Fitting Seal Caps began 
immediately after defuel and was completed on December 4, 2020, ahead of schedule. Critical path 
work is now progressing through installation of the bulkheads, which started on December 4, 2020. 
Unit 3 is projected to be returned to service by Q1 2024. 


 COST: The total capital and OM&A cost through Unit 2, including all EIS and Campus Plan projects 
(but excluding the D2O Storage Project) was $5.7 Billion. This amount is $133 Million above the 
amounts approved by the OEB. Unit 2 (excluding Definition Phase) was returned to service on budget 
compared to the U2EE at a total cost of $3,417 Million, and $11 Million over the RQE forecast of 
$3,406 Million. 


The cost to complete the D2O Storage Project, which is the last F&IP project to be completed for the 
Program, is forecasted at $510 Million, in line with the revised budget. The D2O Storage Project was 
not included in EB-2016-0152 approved amounts, but is included within the $12.8 Billion Program 
estimate. 


Excluding COVID-19 impacts, life-to-date expenditures are $769 Million for Unit 3, $194 Million for 
Unit 1, and $137 Million for Unit 4. 


PROGRESS 


The following is a status summary, as of September 30, 2020, of the major work completed since the 2019 
DRP Annual Report filed December 21st, 2019: 


 Unit 2 reactor re-assembly was completed on December 21, 2019. 


 Unit 2 vault restoration was completed on March 26, 2020. 


 All 58 out of 58 systems for Unit 2 were declared available for service on May 12, 2020. 


 Unit 2 was returned to service on June 4, 2020. 


 Defueling of the Unit 3 reactor commenced on September 3, 2020 and was completed on November 
28, 2020, ahead of schedule. 


 The D2O Storage Project was made available to support the refurbishments of the Remaining Units. 


2 A Lost Time Injury is a work injury that results in lost days (minimum of one) beyond the date of injury as a direct result of 
a safety incident. 
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 The installation of the Accessibility Platform Trolley and End Fitting Seal Caps began immediately 
after defuel and was completed on December 4, 2020, ahead of schedule. 


 All 93 Integrated Implementation Plan ("IIP") tasks required to return Unit 2 to service are complete.  
All remaining IIP tasks, including 28 for Unit 3, are tracking to the current plan approved by the 
Canadian Nuclear Safety Commission (CNSC). 


SAFETY 


Safety is a priority for OPG. Because of this focus on safety, OPG has one of the lowest injury rates in the 
Canadian electricity sector.3 In order to maintain this safety performance, OPG continues to set challenging 
targets for its day-to-day operations. In Q3 2020, the Program reported a Total Recordable Injury Frequency 
(TRIF) of 0.20 against its internal target of 0.40 as a result of three medically treated injuries in Q1 2020. 
OPG sets very challenging targets for all aspects of its operations and the Program. This expectation has 
resulted in a Program safety performance that is significantly better than the overall construction industry 
average as illustrated in Table 1. 


The Program is approaching a total of 27 Million hours worked with only one Lost Time Injury, which 
occurred in May 2019 on Unit 2. There have been no Lost Time Injuries in 2020. 


OPG employs a variety of leading indicators to ensure that issues are addressed before incidents occur. 
OPG’s practice of proactively tracking events where no injuries occur, but where there is potential for harm, 
is one example of a leading indicator. OPG carefully logs and reviews each of these incidents and 
implements corrective actions to prevent future incidents. 


PERFORMANCE METRICS SUMMARY 


Table 1 provides a summary of the Program’s safety performance and includes OPG and contractor 
employees. 


Table 1 – Safety Performance Metrics 


 Historical Actuals 2020 


Category Measure 2016 2017 


 
2018 


2019 Sep 
YTD2 


OPG  
Target 


Ontario 
Construction 


Industry3 


Safety 
TRIF 
(per 200k hours)1  0.64 0.49 0.39 0.52 0.20 0.40 5.06 


Lost Time Injuries 0 0 0 1 0 0 N/A 


Notes: 
1 TRIF is the average number of fatalities, Lost Time Injuries, medical treatment injuries and restricted work injuries per 200,000 


hours worked. 
2 Year-to-Date (YTD). 
3 This rating is the most current safety rating for the Ontario Construction Industry (current as of 2019 year end). 


CAMPAIGNS, PROGRAMS AND INITIATIVES 


OPG’s safety performance is underpinned by the practice of monitoring low level precursor issues and 
proactively taking action to reduce the risk of serious events from occurring. The following are the key safety 
campaigns, programs and initiatives that OPG and its vendor partners launched in 2020: 


 


3 Compared to the Infrastructure Health and Safety Association injury rate. 
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 Response to COVID-19  
OPG remains focused on mitigating risks to its workers and operations, including the DRP, posed by 
the COVID-19 pandemic. To date, OPG’s emergency preparedness and implementation of enhanced 
safety measures have allowed essential workers and support staff to keep working safely, including 
in advancing the DRP. OPG has also been able to keep non-plant employees working from home, 
where possible. When conditions temporarily improve and risks reduce, these employees return to 
the worksites with COVID-19 safety protocols in place. 


The protocols implemented by OPG include: 


1. Physical distancing through reduced/amended capacity in certain buildings, staggered 
schedules and staggered lunches and breaks. 


2. Use of face coverings. 


3. Increased number of hand sanitizing stations and portable hand washing units. 


4. Increased cleaning of major touch points. 


5. Comprehensive response procedures including screening/identification/isolation procedures 
for suspected cases along with deep clean protocols. 


6. Ongoing monitoring, review and preparation for any continued COVID-19 impacts, taking into 
account operating experience, lessons learned and public health guidelines. 


 Unit 3 Proactive Human Performance and Safety Plan  
Completed in August 2020, this initiative involved a multi-disciplinary team consisting of OPG and 
vendor subject matter experts assembling to analyze the human performance, safety and quality 
events and lessons learned from Unit 2. This initiative included mapping these events onto the Unit 
3 schedule and developing actions to prevent recurrence of similar events on Unit 3.  


 Self-Assessments and Surveillances 
In addition to lessons learned, OPG’s Health and Safety group conducts a number of self-
assessments and surveillances on higher risk areas to ensure improvements are incorporated into 
planning to reduce the risk of injury. Examples of self-assessments and surveillances performed in 
2020 include: 


o Material Handling Surveillance  


o Falling Objects Department Self-Assessment  


o Heat Stress Snapshot Self-Assessment  


o Confined Space Surveillance  


RADIOLOGICAL SAFETY 


OPG’s Radiological Protection (RP) program continues to meet regulatory requirements and industry 
standards. No worker has received a dose above either regulatory limits or OPG’s more stringent internal 
targets. This performance is a result of OPG’s robust nuclear safety culture and its “As Low as Reasonably 
Achievable” (ALARA) radiological safety principles. Lessons learned on Unit 2 have been incorporated into 
training and into enhanced radiological safety measures on Unit 3. The Program’s ALARA committee 
continues to monitor and challenge RP performance to ensure ALARA principles result in lower doses to 
workers. 


PERFORMANCE METRICS SUMMARY  


Table 2 provides a summary of the program radiological safety performance and includes both OPG and 
contractor employees. 
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Table 2 – Radiological Safety Performance Metrics 


 
 


2018 Year End 2019 Year End 2020 End of Q3 


Actual Target Actual Target Actual2 Target2 


CRE (person-rem)1 784 770 520 430 80.1 245 


Unplanned Exposures 0 0 0 0 0 0 


Notes: 
1 A lower number represents a lower amount of radiological exposure. 
2 CRE Actual is well below Target due to the deferral of Unit 3 refurbishment execution in response to the pandemic; 


the Target will be revised for 2021. 


QUALITY  


Refurbishment of a Darlington unit involves many thousands of removal and installation activities which are 
required to be executed with a high degree of precision. Many of the installation activities involve precision 
fit-up tasks and critical and highly technical welding operations. A certain amount of rework is to be expected 
on a program of this nature. 


As part the quality management program, which is used to identify issues during refurbishment execution 
and through return to service, there were four additional Significant Quality Events identified on Unit 2 since 
OPG’s 2019 DRP Annual Report. These events were corrected prior to the return to service of Unit 2.  As 
a result, the quality of work on the completed Unit 2 was excellent. The quality of work on Unit 3 execution 
has been excellent to date with no Significant Quality Events. 


SCHEDULE 


OPG measures Program progress against two schedules: 


1. A High Confidence Schedule; and 
2. A shorter Working Schedule. 


The difference between these two schedules is that the High Confidence Schedule includes additional 
contingency amounts quantified based on detailed risk analysis. These contingency amounts are expected 
to be utilized over the course of the Program. The Working Schedule is used to calculate performance 
metrics, for example, the Schedule Performance Index (SPI)4, and manage day-to-day activities, allowing 
for early escalation of issues. The use of a Working Schedule and High Confidence Schedule is an industry 
leading best practice for large and complex projects. 


PERFORMANCE METRICS SUMMARY 


As discussed in the 2019 DRP Annual Report, OPG adjusted the Program schedule to account for the 
minor delay of Unit 2 returning to service from Q1 to Q2 2020.  


Unit 2 was successfully returned to service on June 4, 2020, just over three months later than the U2EE 
High Confidence Schedule and approximately three weeks ahead of OPG’s revised High Confidence 
Schedule. 


4 This strategy provides an early indication of potential risks or issues and allows OPG to proactively manage Program 
performance. 


Filed: 2021-04-19 
EB-2020-0290 


Exhibit L 
D2-02-AMPCO-076 


Attachment 1 
Page 8 of 15







Table 3 provides a summary of the Unit 2 schedule performance relative to the RQE/U2EE Working 
Schedule and High Confidence Schedule. 


Table 3 – Unit 2 Schedule Performance Metrics 


Measure 
2016 


Year End 
Actual 


2017 
Year End 


Actual 


2018 
Q3 


Actual 


2019 
Q3 


Actual 


2020  
Q2  


Actual 
Days Ahead of / 


Behind 
High Confidence 
Schedule LTD1 


28 Days 
Ahead 


10 Days 
Ahead 


33 Days 
Ahead 


72 Days 
Behind 


98 Days 
Behind 


Critical Path Days 
Ahead of / Behind 
Working Schedule 


LTD3 


19 Days 
Ahead 


47 Days 
Behind 


50 Days 
Behind 


206 Days 
Behind 


259 Days 
Behind 


SPI 2 0.97 0.94 0.92 0.89 1.00 
Forecast Working 


Schedule 
Completion Date 3 


31-Aug-2019 5-Nov-2019 8-Nov-2019 20-May-2020 Completed  
4-Jun-2020 


Notes: 
1 Days Ahead/Behind is calculated as progress for all work currently completed relative to the LTD allotment of 


Contingency Days available in the High Confidence Schedule. 
2 SPI is calculated for construction, commissioning and inspection work packages only against the Working Schedule.   
3 Critical Path Days Ahead/Behind and Early Forecast Completion Date are calculated as progress for all work 


currently completed relative to the Working Schedule and does not consider projected gains or losses for future 
work. 


Beginning in March 2020, OPG took a number of actions in response to the COVID-19 pandemic, including 
deferring the start of Unit 3 refurbishment during the height of the pandemic’s initial onset in the spring of 
2020, to help protect the safety of the workers and the operation of the station. The planned start dates of 
Units 1 and 4 were correspondingly deferred to maintain the same degree of overlap in the schedule. 


Table 4 provides the current planned and forecast key milestone completion dates for Unit 3. 


Table 4 – Key Unit 3 Milestone Status 


Key Milestone High Confidence Schedule 
Planned Completion  Forecast 


Segment 1 [Defuel / Lead In] Complete February 12th, 2021 February 12th, 2021 


Segment 2 [Removal] Complete January 11th, 2022 January 11th, 2022 


Segment 3 [Install] Complete April 7th, 2023 April 7th, 2023 


Segment 4 [Lead Out / RTS] Complete  January 2nd , 2024 January 2nd , 2024 
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COST 


Total Program expenditures to date are $7.3 Billion with the current estimate to complete the Program at 
$5.5 Billion (excluding COVID-19 impacts). The total capital and OM&A cost through Unit 2, including all 
EIS and Campus Plan projects (but excluding the D2O Storage Project) was  
$5.7 Billion. 


As set out in OPG’s 2019 DRP Annual Report, after the approval of the RQE in 2015, OPG established the 
U2EE in August 2016. Detailed planning associated with U2EE confirmed that the overall Program and 
associated contingencies were within the $12.8 Billion set at RQE, and resulted in an increase specific to 
Program costs for Unit 2 and the EIS and Campus Plan projects. The U2EE established the detailed cost 
and schedule baselines against which OPG measured Unit 2 performance. OPG provided details of the 
U2EE in EB-2016-0152 (Ex. L-4.3-1, Staff-055). 


The OEB approved revenue requirement in EB-2016-0152 was based on the earlier RQE forecasts per 
Exhibit N2, Tab 1, Schedule 1 in that proceeding, as opposed to the more refined U2EE. Based on the 
forecast total cost at completion for Unit 2, the $133 Million variance to OEB-approved amounts, which is 
largely the same as the forecast variance in the 2019 DRP Annual Report, is attributed to: 


 $89 Million difference between RQE and U2EE for planned increases to Unit 2, and EIS and 
Campus Plan projects, and 


 $44 Million variance above U2EE for the EIS and Campus Plan projects. 


Unit 2 (excluding Definition Phase) was returned to service on budget compared to the U2EE at a total cost 
of $3,417 Million, and $11 Million over the RQE forecast of $3,406 Million. 


The D2O Storage Project, which is the last F&IP to be completed for the Program, was made available for 
service in 2020 with minor close-out costs expected to be completed in 2021. The cost to complete the 
D2O Storage Project is forecast at $510 Million, in line with the revised budget. The D2O Storage Project 
was not included in EB-2016-0152 approved amounts, but is within the $12.8 Billion estimate to complete 
the Program. 


Table 5 provides a summary of the cost performance metrics for thru Unit 2 and Unit 3. 


Table 5 – Cost Performance Metrics for Thru Unit 2 and Unit 3 1 


Unit CPI LTD Q3 2020 
Actual Cost 


Current Estimate to 
Complete 


Current Estimate at 
Completion 


Thru 
Unit 2 0.92 $5.7 Billion $0.0 Billion $5.7 Billion 


Unit 3 1.00 $0.8 Billion $1.8 Billion $2.6 Billion 


Note: 
1 Program expenditures include capital and OM&A costs consistent with OEB-approved amounts.   


In its EB-2016-0152 Decision and Order dated December 28, 2017, the OEB included Actual Versus 
Forecast Cumulative Capital Costs as part of OPG’s annual reporting requirements. This requirement was 
further defined in JT1.17C in the same proceeding as quarterly cost flows for the Unit 2 in-service amount 
of $4,800 Million approved by the OEB.  Table 6 and Figure 1 provide this information: 


Table 6 provides a summary of the Actual vs. Forecast Cumulative Capital Costs. 
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Table 6 – Actual vs. Forecast Cumulative Capital Costs 


M$ OEB Undertaking JT 1.17C  
(Forecast) Actual Cost Incurred1 


LTD 2016 2,280 2,118 
Q1 2017 2,501 2,350 
Q2 2017 2,721 2,616 
Q3 2017 2,960 2,886 
Q4 2017 3,188 3,175 
Q1 2018 3,433 3,348 
Q2 2018 3,674 3,536 
Q3 2018 3,909 3,742 


Q4 2018 4,147 3,955 
Q1 2019 4,292 4,146 
Q2 2019 4,435 4,360 
Q3 2019 4,563 4,557 
Q4 2019 4,689 4,727 
Q1 2020 4,800 4,839 
Q2 2020 4,800 4,837 
Q3 2020 4,800 4,837 


Total 4,800 4,837 


Note: 
1 Includes new EIS projects brought into service prior to the refurbished Unit 2. These projects were originally 


scheduled to be placed in service with Unit 2 as part of the $4,800.2 Million OEB-approved amount. Also includes 
the Low Pressure Service Water project delayed from early in-service. 


Figure 1 – Actual vs. Cumulative Capital Cost Curve 


 
Per the U3EE approved by OPG’s Board of Directors in August 2020, the estimated cost to complete the 
refurbishment of Unit 3 is $2,559 Million. Based on the U3EE, the estimated cost to complete the 
refurbishments of Unit 1 and Unit 4 are $1,954 Million and $2,106 Million, respectively. These figures 
exclude any COVID-19 impacts. 


Excluding COVID-19 impacts, life-to-date expenditures are $769 Million for Unit 3, $194 Million for Unit 1, 
and $137 Million for Unit 4, and the overall Program estimate remains within the $12.8 Billion RQE budget.  
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OPG will continue to monitor, track and explore potential efficiencies during the execution of the Remaining 
Units refurbishments in an effort to complete the Program inclusive of COVID-19 cost impacts within the 
$12.8 Billion budget. 


ENGINEERING 


Unit 3 design engineering is 99% complete. The last remaining design engineering package is related to 
fire protection and is on track to be completed ahead of the need date. 


Units 1 and 4 design engineering continues to progress well at 89% and 65% complete, respectively. 


Major engineering accomplishments in the period include: 


 Successfully returned all Unit 2 systems to service and completed 58 system available for service 
reports. 14 systems were improved from their previous system health rating, while other systems 
maintained their high performance. 


 Several Unit 2 complex modifications were put in service including:  


o Auxiliary shutdown cooling pumps modifications, which enhances the independence and 
diversity of heat sinks for use during outages, and minimizes susceptibility to common 
mode failure. 


o Four heat transport system liquid relief valves modifications, which mitigated a water 
hammer issue. 


o A new emergency heat sink system to improve the make-up capability to the primary heat 
transport system in the event of a beyond design basis accident. 


 Lessons learned and strategic improvements from Unit 2 were incorporated into subsequent unit 
designs, including incorporating field initiated changes (e.g. modified work table, pressure tube & 
calandria tube removal, and film forming amines, as discussed below):  


o To enable a greater degree of parallel work during the installation of calandria tubes, OPG 
acquired and tested a modified work table, which effectively doubles the number of 
installation tools available. 


o For the Remaining Units, the pressure tubes and calandria tubes will be removed 
simultaneously, using new tooling. This initiative is estimated to significantly reduce the 
critical path durations on each of these units compared to Unit 2. 


o Implemented a chemical protective film known as “film form amines” for the conventional 
side lay-up, a first-of-a-kind for OPG. Implementing this modification helps to avoid opening 
a large number systems for dehumidification which is necessary to preserve the asset 
during layup. 


 In addition, in order to mitigate risks on the first-of-a-kind Unit 3 Turbine Generator controls upgrade 
project, Engineering has designed and installed a standalone full scope maintenance simulator. 
This will be used during refurbishment commissioning, and for testing/training both during and also 
post refurbishment. 


PROCUREMENT  


PROCUREMENT STATUS FOR UNIT 3 


At the end of Q3 2020, 97% of Purchase Orders were issued and 92% of the requested materials for Unit 
3 refurbishment were on site, with delivery of the remaining material items on track to meet the planned 
need dates. 
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PROCUREMENT STATUS FOR UNIT 1 


At the end of Q3 2020, 80% of Purchase Orders were issued and 73% of all the requested materials for 
Unit 1 refurbishment were on site, with delivery of the remaining material items on track to meet the planned 
need dates. 


PROCUREMENT STATUS FOR UNIT 4 


The procurement process of long lead materials for Unit 4 refurbishment is in progress and on track to meet 
the planned need dates. 


CONSTRUCTION 


CONSTRUCTION PROGRESS SUMMARY 


As of September 30, 2020, the execution of Unit 3 is 10% complete and non-critical path activities are 15% 
complete. The following major accomplishments occurred within the period: 


 Application of permits for the Turbine Generator work and the degassing of the Unit 3 generator 
were completed. 


 Steam Generator layup skids were commissioned as scheduled in August 2020. 


 Turbine Hall Lunch Trailer was completed and declared available for occupancy. 


 The pre-requisite portion of the Unit Power Electrical Distribution System project was completed on 
September 30, 2020. 


 The Unit 3 work program continues with key work including: 


o Unit 3 Weather Enclosure 


o Temporary Power Distribution System 


o Re-tube Control Centre Internals 


o Radiation Protection Instrument and Dosimetry Centre 


o Full commissioning of the Remaining Units refurbishment Breathing Air System 


 Defueling of the Unit 3 reactor commenced on September 3, 2020 and was completed on 
November 28, 2020, ahead of schedule. 


 The installation of Accessibility Platform Trolley and End Fitting Seal Caps began immediately after 
defuel and was completed on December 4, 2020, ahead of schedule. 


 Critical path work is progressing through the installation of bulkheads, which started on December 
4, 2020. 


LABOUR RELATIONS ISSUES SUMMARY  


There have been no labour relations impacts on the Program to date and OPG is proactively taking steps 
to mitigate any risks of future issues.   


ENVIRONMENTAL ISSUES SUMMARY  


In 2020, the Program continues to have excellent environmental performance with no reportable spills or 
infractions. Emissions are better than target and well below regulatory limits. 
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TESTING, START-UP AND COMMISSIONING 


RETURN-TO-SERVICE  


All 58 out of 58 systems on Unit 2 were declared available for service on May 12, 2020. Unit 2 was returned 
to service on June 4, 2020. 


PROGRAM RISKS AND RISK MANAGEMENT  


OPG uses a robust risk management process where risks are identified, classified, quantified and mitigated, 
to the extent possible. Global experience dictates that there will be uncertainties that cannot be entirely 
mitigated or avoided on a project of this size. As such, OPG maintains a detailed inventory of risks and 
contingency amounts in accordance with the recommended practices of the Association for the 
Advancement of Cost Engineering, a leading authority in the area of project cost estimation.  These 
contingency amounts are expected to be used over the course of the Program.   


The following three major risks are being managed by OPG: 


1. Availability of Skilled Craft Resources for the Remaining Units: Given the increased trades 
demand resulting from concurrent projects at OPG, Bruce Power, and across Canada, there is a risk 
to ensuring sufficient skilled trades resources to execute the Program. OPG identified this risk early in 
the Program and has taken mitigating actions, which are tracked and regularly reported to senior 
management and OPG’s Board of Directors. 


OPG continues to address gaps in the availability of skilled trades through continued collaboration with 
Bruce Power, relevant unions, other construction industry associations, educational institutions, and 
other stakeholders in order to help mitigate potential impacts to the Program. Examples include: 


(a) Collaboration between OPG, Bruce Power, contractors and trade unions to develop enhanced 
skilled trades’ supply and demand data. 


(b) Initiatives to build capacity within the current supply of trades by: 


 Streamlining processes at both OPG and Bruce Power, including coordinated security 
processing. 


 Implementing job ready dispatch training that will allow for shared qualifications between OPG 
and Bruce Power. 


 Developing a hybrid shift schedule to attract and retain the right resources and implement a 
sustainable schedule for the duration of the Program. 


(c) Building up new sources of supply through: 


 Partnership with the OPG Indigenous Opportunities in Nuclear representatives and local 
indigenous employment offices focusing on ways to increase the level of interest of indigenous 
peoples in the trades. 


 Implementation of the Electrical Power Sector Resourcing Council to allow the hiring and 
movement of boilermaker Temporary Foreign Workers working in the nuclear industry (OPG 
and Bruce Power). 


 Establishing a boilermaker pre-apprentice program with Durham College in 2019 which saw 
the hiring of 100 new Boilermakers apprentices who can be referred for employment at OPG 
and Bruce Power. 


 Implementing a Boilermaker Helper program that will employ approximately 100 temporary 
Boilermaker “Helpers” for U3 that will perform work on the feeder removal series (thereby 
mitigating radiation dose for skilled craft that can be used later in the project). 


2. Vendor Performance: There is a risk of a limitation of vendor resources and their capability to meet 
contractual obligations. OPG is mitigating this risk by ensuring vendors have a management 
organization with strategies, such as succession planning, to successfully execute their scope of work 
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regardless of internal or external changes over the life of the Program. Bi-weekly succession planning 
meetings are held with OPG and CanAtom.  


3. Disruption of Refurbishment Program due to COVID-19 Pandemic: To help manage the COVID-
19 risk, a number of mitigating actions are in place including: 


(a) Activation of OPG’s business continuity plan and crisis management communication centre to 
manage the response, including the development of detailed plans to mitigate impact of any 
potential disruption. 


(b) Active COVID-19 daily screening. 


(c) In conjunction with the Government of Ontario, on November 25, 2020, implementation of an eight-
week pilot for both OPG and vendor contract workers of the Abbott Panbio rapid antigen test as a 
means to screen for asymptomatic workers. 


OPG is continuously monitoring the ongoing COVID-19 pandemic to determine whether the mitigation 
measures in place are appropriate or if adjustments are needed. 


STAFFING 


REFURBISHMENT RESOURCES  


Table 7 provides a summary of the OPG Resources on the Program: 


Table 7 – Full Time Equivalent (FTE) Resources by Year (plan vs. actual) 
Measure 2017 2018 2019 2020 


Planned at RQE 740 752 758 747 


Actual 779 869 854 6971 


Note: 
1 Actual FTEs for 2020 are as of September YTD. 


EFFORTS TO FILL OPEN POSITIONS  


OPG has a number of Talent Management programs in place to attract, retain and develop qualified 
personnel across the company, including for the duration of the Program. Management will continue to 
leverage industry best practices and utilize enterprise-wide talent and succession planning processes. This 
helps to ensure that employees continue to develop and improve in their current role and/or are prepared 
to be successful in a future role for which they have been identified as a potential succession candidate, 
ensuring capability is sustained throughout the Program. 


OPG’s Enterprise Projects Management Organization is focused on implementing a standardized and 
scalable project delivery model throughout the enterprise. This organization has developed a training 
program specifically designed to advance project management capability across the organization. 
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Witness Panel: Darlington Refurbishment Program 


AMPCO Interrogatory #77 1 
 2 
Interrogatory 3 
 4 
Reference: Ex D2 T2 S9 5 
 6 
a) Table 1: Please add Plan amounts to Table 1 for the years 2016 to 2019.   7 
 8 
b) Table 2 & Table 3: Please add the following columns to Table 2 and Table 3: 9 


Original In-service Date, In-service Date Variance (days), Original Project Cost, 10 
Project Cost Variance ($M), and Inservice amounts for the years 2010 to 2019.  . 11 


 12 
c) Please provide excel versions of Table 2 and Table 3 incorporating part b). 13 
 14 
 15 
Response 16 
 17 
a) See Attachment 1. 18 
 19 
b) and c)  20 


 21 
OPG declines to produce the requested information on the basis of relevance. The 22 
projects listed in Tables 2 and 3 have either already been included in OPG’s 23 
previously approved rate base (e.g., Water & Sewer Project, Darlington Energy 24 
Complex and Electrical Power Distribution System) or are included in the CRVA 25 
amounts related to DRP that OPG is not seeking to clear or include in rate base in 26 
this application. As such, the information requested is not relevant to any issue in 27 
this application. 28 
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Line 2016 (c)-(a) 2016 2017 (f)-(d) 2017 2018 (i)-(g) 2018 2019 (l)-(j) 2019 2020 2021 2022 2023 2024 2025 2026
No. Description Budget Change Actual EB-2016-0152 Change Actual EB-2016-0152 Change Actual EB-2016-0152 Change Actual Budget Budget Plan Plan Plan Plan Plan


(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p) (q) (r) (s)


Darlington Refurbishment  


  Darlington Refurbishment Unit Refurbishment 1


1     Darlington Refurbishment Program - Definition Phase 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2     Darlington Refurbishment Program - Execution Phase 1,011.6 (255.3) 756.3 1,070.3 86.1 1,156.4 1,121.0 (106.0) 1,014.9 978.9 123.7 1,102.6 744.9 1,006.9 1,136.2 1,077.4 963.5 585.1 352.2
3   Total Darlington Refurbishment Unit Refurbishment 1,011.6 (255.3) 756.3 1,070.3 86.1 1,156.4 1,121.0 (106.0) 1,014.9 978.9 123.7 1,102.6 744.9 1,006.9 1,136.2 1,077.4 963.5 585.1 352.2


4     Facilities and Infrastructure Projects 15.2 (4.6) 10.6 0.4 1.2 1.5 0.4 0.5 0.9 0.3 1.0 1.3 0.4 0.0 0.0 0.0 0.0 0.0 0.0
5 D2O Storage Project 2 148.9 (2.0) 146.9 19.2 39.1 58.3 0.0 60.5 60.5 0.0 43.0 43.0 7.3 0.0 0.0 0.0 0.0 0.0 0.0
6     Safety Improvement Opportunities 55.2 50.2 105.4 4.8 28.2 33.0 (0.0) 2.9 2.9 0.0 3.5 3.5 6.4 0.0 0.0 0.0 0.0 0.0 0.0


7 Total Darlington Refurbishment 1,230.9 (211.7) 1,019.2 1,094.6 154.6 1,249.3 1,121.4 (42.2) 1,079.2 979.2 171.2 1,150.5 759.1 1,006.9 1,136.2 1,077.4 963.5 585.1 352.2


Notes:
1 The DRP Unit Refurbishment includes the Unit 2, Unit 3, Unit 1, Unit 4, and Early In-Service projects.
2 D2O Storage Project is a Facilities and Infrastructure Project.


Table 1
Capital Expenditures Summary - Darlington Refurbishment Program ($M)
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Witness Panel: Darlington Refurbishment Program 


AMPCO Interrogatory #78 1 
 2 
Interrogatory 3 
 4 
Reference: Ex D2 T2 S9 Table 4 5 
 6 
Please identify the nine Unit Refurbishment - Early In-service projects. 7 
 8 
 9 
Response 10 
 11 
The nine projects included in the amounts shown in Ex. D2-2-9, Table 4 are listed in 12 
the following table. 13 
 14 
Major Work Bundle Project Title 
Balance of Plant Stopple (Unit 2)* 
Balance of Plant Emergency Service Water Line 15 (Unit 2) 
Balance of Plant SHIM Mode (Unit 2)** 
Balance of Plant Stopple (Unit 3)* 
Balance of Plant Stopple (Unit 1)* 
Balance of Plant Stopple (Unit 4)* 
Retube and Feeder Replacement 
(Islanding) 


Environmental Qualification of 5/6 Circuit 
Breaker 4 (Unit 2) 


Balance of Plant (Refurbishment 
Support Facilities) Holt Road Services Relocation (Unit 2) 


Balance of Plant Lube Oil Tank Repairs (Unit 2) 
 15 
*Stopple refers to installation of fittings into a low pressure service water (“LPSW”) line 16 
in each unit to provide the capability to vent the line and drain it, and to allow the 17 
installation of isolation plugs. This facilitates critical valve replacements in the LPSW 18 
system. 19 
 20 
**The SHIM project refers to analysis in support of modifications made to hardware 21 
and software used to control the operating units, such that available positive reactivity 22 
may be added to the cores of the operating units. This reduces the derating of the 23 
operating units while the unit under refurbishment is being defueled. 24 
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Witness Panel: D2O Project 


AMPCO Interrogatory #80 1 
 2 
Interrogatory 3 
 4 
Reference: Ex D2 T2 S10 5 
 6 
a) Please provide a table that summarizes the Budget compared to Actual capital 7 
expenditures and in-service capital additions by year from the beginning of the D2O 8 
Storage Project to the end. 9 
 10 
b) Please provide a copy of all D2O Storage Project related Available For Service 11 
(AFS) documents and the associated Report of Equipment In-Service (REIS) 12 
documents. 13 
 14 
 15 
Response 16 
 17 
a) See Chart 1. 18 


Chart 1 19 
 20 


Year Budget 
($M) 


Actual 
($M) 


In-service 
additions 


($M) 
2010 LTD - 1.9   
2011 1.0 1.2   
2012 9.1 9.6   
2013 32.8 32.8   
2014 44.1 76.7 14.6 
2015 142.2 71.2   
2016 161.2 146.9 160.0 
2017 26.5 58.3   
2018 94.4 60.5   
2019 38.3 43.0 320.9 
2020/21 3.3 7.2 13.2 
Total 552.71 509.3 508.7 


Note 1: Budget figures forecasted amounts set on a yearly basis in conjunction with business planning 21 
and therefore do not sum to the actual capital cost of the D2O Storage Project. 22 


  23 
b) Please see Attachments 1 to 5 (all confidential), for a copy of all D2O Storage 24 


Project related Available For Service documents for the in-service additions 25 
listed in response (a) and the associated Report of Equipment In-Service 26 
documents. 27 
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AMPCO Interrogatory #81 1 
 2 
Interrogatory 3 
 4 
Reference: Ex D2 T2 S10 5 
 6 
a) Please provide any internal audits of the D2O Storage Project undertaken by 7 
OPG’s Audit and Risk Committee. 8 
 9 
b) Please provide any external audits of the D2O Storage Project. 10 
 11 
c) Please provide all reviews/reports undertaken by a third party related to the D2O 12 
project. 13 
 14 
 15 
Response 16 
 17 
a) All OPG internal audit reports completed since EB-2016-0152 regarding the 18 


Darlington Refurbishment Program have been provided in response to Ex. L-D2-19 
02-SEC-084. Of that set, Attachment 14 relates to the D2O Storage Project. 20 
Additional OPG internal reports regarding the D2O Storage Project were produced 21 
as part of OPG’s evidence in EB-2016-0152.  Please see Ex. L-04.3-1-Staff-072, 22 
Attachment 29. 23 


 24 
b) All external audit reports completed since EB-2016-0152 regarding the Darlington 25 


Refurbishment Program have been provided in response to Ex. L-D2-02-SEC-084. 26 
Of that set, those that relate to the D2O Storage Project are as follows:  27 
• Attachment 2 (confidential), 28 
• Attachment 12, and  29 
• Attachment 18.  30 


 31 
Additional external audit reports regarding the D2O Storage Project were produced 32 
as part of OPG’s evidence in EB-2016-0152.  Please see Ex. L-04.3-1-Staff-072, 33 
Attachments 1 to 11, 15, 19, and 22 to 27. 34 
 35 
In addition, the Auditor General produced a public report titled, “The 2018 Auditor 36 
General Value for Money Report on the Darlington Nuclear Generating Station 37 
Refurbishment Project”, which includes a discussion on the D2O Storage Project. 38 
The report can be found on the website of the Office of the Auditor General, p. 164,  39 
3.02 Darlington Nuclear Generating Station Refurbishment Project (auditor.on.ca) 40 


 41 
c) OPG declines to answer on the basis that this is not an appropriate question. The 42 


question ignores the principle of proportionality, which underlies the interrogatory 43 



https://auditor.on.ca/en/content/annualreports/arreports/en18/v1_302en18.pdf
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process, in that it is overly broad and all encompassing. Contrary to the OEB Rules 1 
of Practice and Procedure (Section 26.02 (d)), the question does not "contain 2 
specific requests for clarification of a party's evidence, documents or other 3 
information in the possession of the party and relevant to the proceeding."  4 
The question seeks without limit all third party reviews and reports created over the 5 
more than 10- year span that covers the D2O Storage Project. This is likely to 6 
encompass hundreds of documents. Moreover, in the course of answering 7 
numerous more focused IRs from AMPCO and other parties, OPG is producing 8 
hundreds of additional documents (see for example, Ex. L-D2-02-AMPCO-137 9 
which has 142 Attachments), many of which are reviews or reports. If after 10 
reviewing these documents, AMPCO believes specific additional relevant reports 11 
are required, it can request them at the technical conference. 12 
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AMPCO Interrogatory #82 1 
 2 
Interrogatory 3 
 4 
Reference: Ex D2 T2 S10 P4 5 
 6 
With respect to D2O Storage Project key documents, OPG provides the following: 7 
 8 
• 2a - Project Charter: Adding Heavy Water Storage/Drum Handling Facilities 9 
dated October 13, 2005  10 
 11 
• 2b - Project Charter: Refurbishment, Operational Improvement and Long Term 12 
D2O Storage dated August 18, 2010 13 
 14 
• 2c - Project Charter: Refurbishment, Operational Improvement and Long Term 15 
D2O Storage dated June 20, 2011 16 
 17 
Please provide any subsequent Project Charters. 18 
 19 
 20 
Response 21 
 22 
There were no subsequent Project Charters for the D2O Storage Project. 23 
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AMPCO Interrogatory #83 1 
 2 
Interrogatory 3 
 4 
Reference: Ex D2 T2 S10 P9 5 
 6 
The primary purpose of the D2O Storage Project is to support heavy water 7 
management for the DRP and, for the management of heavy water over the life of the 8 
Ontario nuclear fleet. 1,700 m3 of the 2,100 m3 of heavy water storage contained in 9 
the project will be used to support DRP; 400 m3 supports ongoing operations at 10 
Darlington and the TRF. 11 
 12 
Please complete the following table: 13 
 14 
D2O Storage Project Heavy Water Management Costs 15 
Project Purpose Forecast 


Cost 
2011 $M 


Forecast 
Cost 
2015 $M 


Forecast 
Cost 
2018 $M  


Actual 
Cost 
2020 $M 


1700 m3 storage to 
support DRP 


    


400 m3 storage 
ongoing operations 
at DNGS and TRP 


    


Total 2100 m3 
storage 


    


 16 
 17 
Response 18 
 19 
See Chart 1 below as requested:  20 
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Chart 1: D2O Storage Project Heavy Water Management Costs  1 
 2 


 Forecast Cost 
2011 $M 


Forecast 
Cost 2015 $M 


Forecast 
Cost 2018 $M  


Actual Cost 
2020 $M 


1700 m3 
storage to 


support DRP 


N/Aa N/Aa N/Aa N/Aa 


400 m3 
storage 
ongoing 


operations at 
DNGS and 


TRP 


N/Aa N/Aa N/Aa N/Aa 


Total 2100 
m3 storage 


$210.6Mb $381.1Mc $510Md $510Me 


a Once the operational improvement project storage needs were merged with the DRP storage needs 3 
to form the D2O Storage Project, costs were calculated for the entire project, not separately for 4 
operational and DRP storage. 5 
b Ex. D2-2-10, Attachment 2l, p. 2 – Note, while from 2011 as requested, this estimate was not approved. 6 
c Ex. D2-2-10, Attachment 2p, p. 2. 7 
d Ex. D2-2-10, Attachment 2q, p. 5. 8 
e Ex. D2-2-10, p. 1, ft. nt. 1. 9 
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AMPCO Interrogatory #84 1 
 2 
Interrogatory 3 
 4 
Reference: Ex D2 T2 S10 P8 5 
 6 
The purpose of the D2O Storage Project includes providing 400 m3 of storage to 7 
improve ongoing heavy water operations at Darlington and at the Tritium Removal 8 
Facility (TRF).  The TRF provides detritiation services (i.e., the process of removing 9 
excess tritium from moderator and PHT systems in CANDU 7 reactors to stay within 10 
operating and regulatory limits) to all the operating nuclear generating stations in 11 
Ontario.  12 
 13 
Ref: Ex D2 T2 S10 P11 14 
 15 
With regard to TRF operations, the additional capacity created by the D2O Storage 16 
Project will: (1) allow greater storage of TRF feed and product to address any gaps 17 
between TRF availability and the demand for tritium removal, (2) enable the storage of 18 
additional heavy water to address periods when the TRF is undergoing an outage, (3) 19 
facilitate a more flexible schedule for heavy water shipments to and from Pickering and 20 
Bruce, and (4) potentially assist with heavy water management once Pickering 21 
operations end. 22 
 23 
a) How many reactors did TRF provide detritiation services to at its inservice date of 24 


1989? 25 
 26 
b) How many reactors was TRF supporting in 2005? 27 
 28 
c) How many reactors will TRF be supporting at the end of 2025? 29 
 30 
d) Prior to the D2O Storage Project, what was the existing heavy water storage 31 


capability at Darlington and at the TRF in terms of volume and number of drums? 32 
 33 
e) Please provide the economic assessment/cost benefit analysis related to improving 34 


ongoing heavy water operations at Darlington and at the TRF. 35 
 36 
f) Please provide the business case for TRF operations to assist with heavy water 37 


management once Pickering operations end.  38 
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Response 1 
 2 
a) The TRF provided detritiation services to 16 reactors at its in-service date of 1989 3 


(8 units at Pickering and 8 units at Bruce Power). 4 
 5 
b) The TRF was supporting 16 reactors in 2005 (6 units at Pickering, 6 units at Bruce 6 


Power and 4 units at Darlington). 7 
 8 
c) The TRF will be supporting 10 reactors at the end of 2025 (7 units at Bruce Power, 9 


and 3 units at Darlington). Of note, the TRF will also continue to support post-10 
operations requirements for management of Pickering heavy water. 11 


 12 
d) Prior to the D2O Storage Project, the existing heavy water storage capability at 13 


Darlington and at the TRF (i.e., at the Darlington Heavy Water Management 14 
Building) was 943Mgs and approximately1500 drums. 15 


 16 
e) The Tritium Removal Facility life extension is still in the planning stage of the project 17 


life cycle process. The investment has been assessed according to the Asset 18 
Management process described in Ex. D2-1-1, Section 3.0. The economic 19 
assessment and value framework relating to ongoing heavy water operations at 20 
Darlington is provided in Ex. L-D2-01-SEC-52, Attachment 2.   21 


 22 
f) Since the TRF project is in its planning phase, the business case for TRF operations 23 


to support heavy water management is being developed. The conceptual project 24 
design engineering is in progress and the initial TRF life extension business case 25 
for release of preliminary engineering is scheduled to be completed by 2021 year-26 
end.  27 
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AMPCO Interrogatory #85 1 
 2 
Interrogatory 3 
 4 
Reference: Ex D2 T2 S10 P6-7 5 
 6 
The total cost of the D2O project is $509.3 M.  The 2013 Full Release Execution 7 
Business Case anticipated spending on the project of $110 M.  At pages 6-7, OPG 8 
provides the major elements of the project’s construction.   9 
 10 
a) Please provide the final costs to undertake each of these major elements, 11 
compared to the original budget. 12 
 13 
b) Please indicate which Contractor was responsible for starting and completing 14 
each major construction element.   15 
 16 
c) Please identify all challenges related to undertaking each major construction 17 
element. 18 
 19 
d) Please identify the major project elements allocated to only DRP Storage. 20 
 21 
e) Please provide all Project Over-Variance Approvals related to the D2O Storage 22 
Project.  23 
 24 
f) Please provide the CPI and SPI performance metric results for the D2O Storage 25 
Project by year. 26 
 27 
 28 
Response 29 
 30 
a) OPG did not track project costs according to the major elements of the project’s 31 


construction listed in the above reference. These major elements were provided in 32 
summary form to orient the reader to the D2O Storage Projects’ design, complexity 33 
and functionality. Each of the major elements is comprised of numerous individual 34 
work packages, some with overlapping scopes. Therefore, OPG is generally unable 35 
to attribute precise costs to the listed events, beyond what is provided in Ex. L-D2-36 
02-Staff-162 and in Ex. D2-2-10, Attachments 2m-2q.  37 
 38 


b) Please see the below list of the major elements of the D2O Storage Project’s 39 
construction and the associated responsible contractor:  40 
• Relocating numerous pipes, cable lines and trailers that occupied the project 41 


site – Started and completed under B&M. 42 
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• Removing water during buried services removal and underground construction 1 
because the water table is approximately 2 to 2.5 m below the surface at the 2 
project site – Started under B&M and completed under OPG. 3 


• Installation of a caisson wall (a concrete and steel shoring wall to support 4 
excavation) with 12 tie backs into the surrounding soil and bedrock – Started 5 
and completed under B&M.  6 


• Excavation 15 m below the surface to solid bedrock – Started under B&M, and 7 
completed under OPG. 8 


• Construction of a seismically qualified reinforced concrete dike that is 13 m deep 9 
and anchored to bedrock using 221 rock anchors – Started and completed 10 
under OPG.  11 


• Placement of 25 large stainless steel nuclear grade 6 tanks within the seismic 12 
dike to store various streams of heavy water – Started under OPG and 13 
completed under CanAtom. 14 


• Installation of three smaller nuclear grade stainless steel tanks required for  the   15 
operation of the D2O Storage Project – Started and completed under CanAtom. 16 


• Fabrication and installation of the nuclear grade stainless steel piping, valves, 17 
pumps and controls required to move heavy water among the tanks, to and from 18 
the adjacent Heavy Water Management Building (“HWMB”), and to the drum 19 
handling facility – Started under B&M and completed under CanAtom. 20 


• Installation of active and inactive drainage systems – Started and completed 21 
under CanAtom. 22 


• Connection of the piping in the D2O Storage Project facility to the HWMB via a 23 
seismically qualified tunnel that runs between the two facilities – Started and 24 
completed under CanAtom. 25 


• Construction of a 16.5 m tall steel frame and concrete building above the dike – 26 
Started and completed under CanAtom. 27 


• Erection of a 15.5 m monitored emission stack on the roof of the building – 28 
Started and completed under CanAtom. 29 


• Installation of drum handling, testing and cleaning equipment on the ground 30 
floor of the facility – Started and completed under CanAtom. 31 


• Installation of the electrical (including a 1,000 kW standby generator and battery 32 
backup), mechanical, alarm, heating and cooling, compressed air, vapour 33 
recovery for emission 18 control and emission monitoring systems – Started 34 
and completed under CanAtom. 35 


• Installation of instrument controls to integrate the D2O Storage Project facility’s 36 
monitoring, operating and alarm systems with those of the HWMB to allow the 37 
facility to be operated remotely by personnel located in the control room of the 38 
HWMB – Started and completed under CanAtom. 39 


• Testing and commissioning all systems and ensuring that the tanks, valves and 40 
piping 23 operate as designed, are clean and free of any foreign materials and 41 
do not leak – Started under CanAtom and completed under OPG.  42 
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c) Challenges faced by the D2O Storage Project related to each of the major 1 
construction elements are detailed in Ex. D2-2-10 and Ex. D2-2-10, pp.52-104 and 2 
Ex. D2-2-10 Attachments 2m-2q.   3 
 4 


d) It is not possible to identify the major project elements allocated to only DRP 5 
Storage. Once the operational improvement storage needs were merged with the 6 
DRP storage needs to form the D2O Storage Project, the project formed a single 7 
integrated whole and was completed as such. See also Ex. L-D2-02-AMPCO-83. 8 
 9 


e) Please see Ex. D2-2-10, Attachments 2o-2q, for Project Over-Variance Approvals 10 
related to the D2O Storage Project. See also the funding increase approval 11 
memoranda at Attachment 1 and Attachment 2 (marked “commercially sensitive” 12 
but OPG has determined the document is non-confidential in its entirety). 13 
 14 


f) Please see the CPI and SPI performance metric results for the D2O Storage Project 15 
by year in Chart 1 below: 16 


 17 
Chart 1: D2O Storage Project CPI and SPI 18 


 19 
Year CPI SPI 


2012 LTD 0 0 
2013 0.93 1.05 
2014 0.48 0.63 
2015 1.12 0.92 
2016 0.90 0.84 
2017 0.90 0.90 
2018 1.00 0.94 
2019 1.00 0.99 
2020 1.00 1.00 
2021 1.00 1.00 


 20 
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ONTARIOFiiiiER 
GENERATION 


1855 Energy Drive, Courtice, ON L 1 E OE? 


March 21, 2017 


File No. NK38-CORR-31555 0636997 


Ken Hartwick 
CFO and Senior Vice President 


Jeff Lyash 
President and CEO 


Dietmar Reiner 
Senior Vice President, Nuclear Projects 


Tel: 905-623-6670 x5400 
d.reiner@opg.com 


OPG Proprietary 
Commercially Sensitive 


Approval to Increase Total Funding for the 020 Storage Drum Handling Facility 
Project (the "020 Project") - Project# 31555 


Ken and Jeff: 


The purpose of this memorandum is to request your approval to release funds from the 
Darlington Refurbishment Program ("DRP") General Program Reserve in the amount of 
$9 Million as "bridge" funding related to the D20 Storage Drum Handling Facility Project 
("020 Project"). The currently approved funding for this project is $381.1 Million, 
however, the project is currently delayed and expected to exceed the current approved 
funding. 


This "bridge" funding is to allow the project to continue until April 30th, including both 
OPG and vendor costs. OPG costs include ongoing interest, project oversight and 
operations support costs. Vendor costs include the completion of a pre-determined set 
of deliverables and preparation of a cost and schedule estimate to complete the project. 


Upon receipt of the final cost and schedule estimate from the vendor, the project will 
review and validate the submission and update the project business case for approval. 
The updated business case will include the $9 Million of "bridge" funding being 
requested here. This is expected to be complete by April 301h, however, if there are any 
delays in completing the estimate a further request for "bridge" funding may be required. 


These funds will be used to increase the SNC-Aecon Joint Venture's ("JV") Purchase 
Order from the current approved amount of $160 Million to a revised value up to $175 
Million without prejudice and will provide them with funds to complete a set of pre-
determined deliverables, including completion of comprehensive work packages and a 
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final schedule and estimate to complete by the end of March providing OPG with ample 
time to perform it's reviews and update the business case by April 30th. The JV 
Purchase order also includes funding for commitments made with respect to materials 
procurement. 


The project is working with Supply Chain and Law to ensure that the proper processes 
are followed and our contractual rights, including rights to audit, and performance fees 
are not compromised. 


Background: 


• Purchase Order was issued to the JV in the amount of $160 Million, including 
contingencies, to complete the construction, commissioning, and close-out of the 
D20 Project. 


• Life-to-date costs, as February month end, recorded in OPG's system, is 
$159.1M. 


• SNC-Aecon JV is currently preparing an estimate to complete the D20 Project 
and is on track to submit this to OPG by March 27th 2017 at which time OPG will 
independently assess the estimate, resolve any issues, and recommend a final 
estimate to complete in conjunction with an updated Superseding Business Case 
Summary by April 30th. 


• In the interim period, OPG and the SNC-Aecon developed a plan to minimize 
costs while continuing to advance critical path activities until April 30th. The 
forecasted costs of the JV, at the end of April , 2017, are $175 Million, resulting in 
an incremental funding request of $9 Million on the project. 


Additionally, the following actions are being taken by OPG: 
• OPG is retaining KPMG LLP to audit the SNC-Aecon JV's submitted costs on the 


D20 project to ensure compliance with the Extended Services Master Services 
Agreement (the "ESMSA") between OPG and the SNC-Aecon JV. 


• An assessment of SNC-Aecon JV's Project Controls for all projects being 
executed within the Darlington Refurbishment program, including the D20 
Project, will be undertaken by a combined OPG Planning and Controls and Burns 
and McDonnell/Modus team. It is expected that a report will be prepared in 
advance of the Darlington Refurbishment Committee meeting scheduled for May 
11th. 


Upon your approval, standard processes to increase the Purchase Order values, 
process change control within DRP will be followed. 
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Yours truly, 


Dietmar Reiner 
SVP Nuclear Projects 


Concurred By: Approval: 


Ken Hartwick e yash 
CFO and Senior Vice President esident and CEO 


cc. Carla Carmichael , VP, Project Assurance and Contact Management, OPG 
Art Rob, VP, Projects & Modifications, OPG 
Gary Rose, VP, Planning and Project Controls, OPG 
Leo Saagi, Director - Controllership, Nuclear Projects, OPG 
Phil Reinert, VP, Supply Chain, OPG 
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AMPCO Interrogatory #86 1 
 2 
Interrogatory 3 
 4 
Reference: Ex D2 T2 S10 P5 5 
 6 
OPG provides the chronology of Business Case Summaries (BCS) from 2006 to 2018 7 
as follows: 8 
 9 
Attachment 2k - 2006 Developmental Release BCS  10 
Attachment 2l - 2011 Draft Developmental BCS  11 
Attachment 2m - 2012 Full Release Definition BCS  12 
Attachment 2n - 2012 Partial Release Execution BCS  13 
Attachment 2o - 2013 Full Release Execution BCS 14 
Attachment 2p - 2015 Superseding Release Execution BCS 15 
Attachment 2q - 2018 Superseding Release Execution BCS 16 
 17 
a) Please provide the contingency amounts provided in each BCS and the 18 
rationale. 19 
 20 
b) Please provide a breakdown and description of all contingency amounts used 21 
for the D2O Storage Project.  22 
 23 
c) Please provide the original risk register related to the D2O Storage Project and 24 
any subsequent updates to the risk register. 25 
 26 
Response 27 
 28 


a) Please see Chart 1 below: 29 
 30 


Chart 1: Contingency Amounts 31 
 32 


BCS Contingency 
Amount 


Reference for Yearly 
Contingency Allocation 


Reference for Risk 
Analysis 


2006 Developmental 
Release BCS 


$8,183K Ex. D2-2-10, Attachment 
2k, p. 17 


Ex. D2-2-10, Attachment 
2k, pp. 10-12 


2012 Full Release 
Definition BCS 


$23,923k Ex. D2-2-10, Attachment 
2m, p. 13 


Ex. D2-2-10, Attachment 
2m, pp. 8-9 


2012 Partial Release 
Execution BCS 


$23,923k Ex. D2-2-10, Attachment 
2n, p. 14 


Ex. D2-2-10, Attachment 
2n, pp. 9-10 


2013 Full Release 
Execution BCS 


$15,191k Ex. D2-2-10, Attachment 
2o, p. 16 


Ex. D2-2-10, Attachment 
2o, pp. 11-12 


2015 Superseding 
Release Execution BCS 


$33.9M Ex. D2-2-10, Attachment 
2p, p. 16 


Ex. D2-2-10, Attachment 
2p, p. 12 


2018 Superseding 
Release Execution BCS 


$0 Ex. D2-2-10, Attachment 
2p, p. 15 


Ex. D2-2-10, Attachment 
2p, pp. 10-11 
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The process for developing the total contingency amounts in each of the above 1 
BCSs aligns with OPG’s standard project contingency development 2 
methodology (see Ex. D2-2-6, section 2 for a full discussion of OPG’s 3 
contingency development process). Specifically, the process for developing 4 
theses contingency amounts was as follows:  5 
 6 
1. Evaluation of cost risks;  7 
2. Evaluation of schedule risks;  8 
3. Evaluation of discrete risks;  9 
4. Profiling of identified risks to estimate probability of occurrence and cost 10 


impact; 11 
5. Application of management judgment to assess the reasonableness of the 12 


contingency amount.  13 
  14 
b) Please see Chart 2 below for a breakdown and description of contingency 15 


amounts used on the D2O Storage Project. Note that details of project 16 
contingency amounts listed in Chart 1 from the BCS that preceded the 2015 17 
Superseding Release Execution BCS was allocated to project scope with cost 18 
greater than plan.  19 


 20 
Chart 2: Breakdown and Description of Contingency Amount from the 2015 21 


Superseding Release Execution BCS  22 
 23 


Event Contingency 
Draw 


No access to temporary construction power $768,265.00  
Delay in unloading D2O Storage Tanks $44,880.00  
Revision to the stack monitor technical specification $9,252.00  
Delays: Turnover of site from previous contractor, RP 
resources not available to support and back-out due to 
field conditions 


$113,499.00  


Dewatering activities $64,330.00  
Revision to EC 121319 $47,702.00  
Delays:  Radiation Protection resource not available to 
support and back-out due to field conditions 


$14,411.00  


Revision to EC 120492 $15,996.00  
Revision to technical specification NK38-SPEC-
79710-10001 


$3,946.00  


Revision to EC 120493 $20,122.00  
Revision to EC 121323 $104,276.00  
Revision to the switchgear technical specification $7,669.00  
Revision to the transformer technical specification $11,236.00  
Offset to Approved Claim Values $(255,134.00) 
Delay in unloading D2O Storage Tanks $22,440.00  
Installation of 600V receptacles & cables to $39,119.00  
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supplement their off site pre-fabrication shop 
Revision to EC 121326 $20,362.00  
Update to the 3D model in order to complete clash 
reports 


$95,153.00  


Revision to EC 127532 $39,693.00  
ES FOX T&M Contract - Procurement, Quality and 
Field issues resulting in delays 


$1,364,921.00  


Ellis Don T&M Contract - Field issues and fuel costs 
higher than anticipated 


$758,378.00  


Multiple legacy work packages has an overall 
overspending in design, procurement and project 
controls 


$3,831,383.00  


Return to contingency - OPG oversight activities 
underspent 


$(3,114,416.00) 


Return to contingency - Other vendor work underspent 
in PMT, Engineering, and Procurement 


$(1,711,987.00) 


Administrative correction. Project contingency marked 
as OPG-owned is actually owned by the contractor 


$5,076,184.00  


Project interest is understated.  Additional interest 
forecast due to project delays  


$4,111,863.00  


Project interest cost to support scope planning and 
progress on critical path work 


$325,818.00  


Contractor reduced PMT to support scope planning 
and progress on critical path work 


$3,017,800.00  


Procurement of already committed engineered 
material 


$1,862,000.00  


Already committed bulk material $1,568,000.00  
Construction equipment rental to support critical path 
work 


$120,000.00  


Subcontractors to support critical path work $871,000.00  
Field labour, including supervision and safety 
professionals, to support critical path work 


$3,451,200.00  


Craft and staff living allowance estimate $210,000.00  
Allocated to various work packages to cover variances $2,017,586 


Note: The above contingency draws total to $24.9M.  1 
 2 


c) Please see Attachment 1 for a copy of the 2012 risk register for the D2O 3 
Storage Project. Per the description of contingency development in OPG’s 4 
response to part a), the D2O Storage Project risk register is a “living document” 5 
that reflects continuous risks management by the project team. As a result, all 6 
subsequent revisions of the risk register cannot be provided.  7 








Risk Register For Partial  Release - Project  #16-31555 D2O Sto Input Page 


Discrete Risks (specific)


5 Quality Quality Oversight


There is a risk that the D2O Storage 
Project may experience incremental cost, 
and possibly schedule and other impacts 
due to the lack of previously established 
processes to efficiently manage the 
transition to the EPC management and 
oversight model currently planned for 
Nuclear projects. 


Mitigate Prepare an integrated project oversight plan that 
addresses EPC contract oversite. P. Moore Weekly Aug-12 On Track 3 months 30 $2,653


03-Jul-
2012 to 
31-May-


13


27-Jun-12 Preparation of the plan is in 
progress.


7 Schedule Design Reviews
Design Deliverables not reviewed by OPG 
in a timely manner which supports the 
schedule.


Mitigate


1. Clear and appropriately frequent 
communication of review expectations with all 
stakeholders.
2. Appropriate in-house Engineering resourcing - 
project to have dedicated multidisciplinary 
support and expertise for timely reviews.


P. Moore
I. Yacoub Weekly Jan-13 On Track 3 months 71 $500,000


26-Apr-
12 to 31-
May-13


27-Jun-12


Reference Bruce D2O OPEX: Self-
Assessment NO11-000423 (SCR N-


2011-04605) and Pickering D2O 
Storage Project OPEX.


27-Jun-12


26-Apr-
12 to 1-
May-12


27-Jun-12


26-Apr-
12 to 31-
May-13


27-Jun-12


27-Jun-12


Risk 
Time 
frame


Update / 
Review 


Date


26-Apr-
12 to 31-
Aug-12


27-Jun-12


  


26-Apr-
12 to 1-
Nov-12


26-Apr-12


26-Apr-
12 to 1-
Nov-12


27-Apr-12


26-Apr-
12 to 31-
Aug-12


Risk level mainly due to dewatering. 
Soil risk is minimal.
Cost to Perform Response: 2 ppl x 8 
hrs to review Prelim report + 2 x 8 
hrs to incorporate into ES MSA 
contract as necessary.


No cost to OPG to perform 
response. Risk time frame ends after 
Mod Planning.


Currently this department has 2 
      


     


Contract has been awarded, no 
substantial changes to schedule.


Cost to Perform Response: 2 ppl x 
10 hrs to review deliverables and 
manage change process. Risk time 
frame ends after Mod Planning.


Reference Bruce D2O OPEX: Self-
Assessment NO11-000423 (SCR N-


2011-04605), Director of Risk 
Management's Secondment 


Presentation of 13-Jan-2011, and 
other OPEX.


Quality


Cost


Scope


Scope


Schedule


Quality


 


4 Schedule Change


2 Legacy Design 
Issues


3 Geotechnical


 


Insufficient in-house Procurement 
     


     


Confirmation with Procurement Engineering 
       


        
      


 


Mitigate


For refurbishment only, application to CNSC for 
exemption for all design work for refurb to end 
of project to allow refurb code-effective dates to 
extend to end of refurbishment.


S. Harris Monthly May-12 On Track


 


$1,239


Due to time lines for Gate Review Board 
and Board of Directors review submission, 
baseline schedule for Phase 1 is developed 
prior to contract award. Changes within the 
AFS date, may occur upon contract award.


Mitigate
Schedule is based on recommended 
Proponents' proposal, so it is expected to be 
nearly final.


P. Moore Weekly


$187,202


8 License Renewal
Darlington operating licence up for renewal 
in 2013.  May require design re-work if 
codes/standards change.


P. Moore
I. Yacoub Weekly Jan-13 On Track 3 months 886 Design Quality Design Deliverables not delivered to 


required quality. Mitigate


1. Ensure involvement of design 
reviewers/stakeholders in the design process.
2.  EPC strategy ensures constructability 
reviews will be incorporated.
3.  Increased Engineering oversight - project to 
have dedicated multidisciplinary support and 
expertise for quality reviews.


1 month 7 $619


Aug-12 On Track 3 months 3


Legacy issues on Design, and interface 
issue with other related D2O projects Mitigate


1.  Contractor to conduct an 
SCR/OPEX/documentation review early in 
design process to identify any current conditions 
(such as the RV58 OPP issue)
2.  Contractor to review current TSSA 
registration as part of their design.
3. Incorporate discovery issues into Contract via 
Change Management Process as necessary.


EPC Contractor Monthly


P. Moore Monthly Aug-12 On Track 3 months 0
Geotechnical Evaluation may be required 
to support Design Agency's evaluation of 
preferred site. 


Transfer


1. Project 16-38940 will also be performing 
geotechnical analysis of the wells being 
installed on the proposed site location.
2. Contractor is required to identify and perform 
additional geotechnical studies at their cost.


Quarterly Aug-12 On Track


Nov-12 On Track 3 months 10 $1,770 


$0


Risk 
Closeout 


Date
Comments


1 Ground Water/Soil


Potential for tritum present in ground water 
and soil at preferred site, potentially 
resulting in 1) forcing change of facility 
design from recommended in Conceptual 
Report, 2) higher cost due to tritiated 
groundwater and soil disposal, 3) possible 
schedule delays.


Actions 
Urgency


Time  to 
Perform Risk 


Response 
(days)


Cost to 
Perform 


Response
($)


Risk 
Response 


Tactic
Risk Response Actions/Comments Action Owner


Action 
Review 


Date
Action TCD Action 


Status
Risk 
No. Category Title Description & Causes


3 months 20 $28,314 Mitigate


Project 16-38940 is conducting an 
environmental site assessment, including the 
proposed location of the new facility.  This will 
assess the situation and proposed mitigation 
options, with contaminated soil disposal plan. 
The Mitigation and Disposal Plans will be 
incorporated into the Contract via the Change 
Management process as necessary.


P. Moore


Filed: 2021-04-19, EB-2020-0290 
Exhibit L-D2-02-AMPCO-086 


Attachment 1, Page 1 of 6



213760

Rectangle







Risk 
Time 
frame


Update / 
Review 


Date


Risk 
Closeout 


Date
CommentsActions 


Urgency


   
Perform Risk 


Response 
(days)


  
Perform 


Response
($)


Risk 
Response 


Tactic
Risk Response Actions/Comments Action Owner


Action 
Review 


Date
Action TCD Action 


Status
Risk 
No. Category Title Description & Causes


16 Scope
Contract Owner 


Interface 
Requirement


Contract may change post-award, because 
the contract will likely be awarded prior to 
approval of the generic COIR. Once the 
COIR is formally signed any 
changes/amendments to the Contract will 
be addressed via the Change Management 
process.


Accept


17 Scope Field Engineering 
Oversight


Oversight to be provided by FE for EPC 
vendor’s procurement processes is not yet 
defined.  The governance is in process of 
being changed.


Mitigate Communicate D2O Project needs to the owners 
of the process. P. Moore Monthly 31-Dec-12 On Track 1 month 30 $2,654


26-Apr-
12 to 31-
Dec-12


27-Jun-12


Current assumption is oversight will 
be in accordance with N-PROC-AS-
0074-R001 “Contractor Quality 
Surveillance”


18 Scope Safety Assessment A nuclear safety assessment to support the 
construction may be required, similar to the 
hazard analysis already performed for other 
Campus Plan projects.


Mitigate


1. A meeting with Refurbishment Nuclear Safety 
to discuss need and scope will be arranged.
2. May be discussed during negotiation of 
contract for inclusion in price - additional cost 
risk would be eliminated.


P. Moore Monthly Jun-12 On Track 1 month 2 $1,239
26-Apr-
12 to 30-
Jun-12


27-Jun-12 27-Jun-12 Any safety assessments are 
included in the contract price.


19 Cost Temporary 
Modifications


The intent is to schedule outages for piping 
and electrical service relocates in a manner 
that will not require temporary 
equipment/connections. If this is not 
possible for some services, extra 
scope/cost will be incurred to produce 
TMODs.


Accept


$1,858
26-Apr-
12 to 1-
Nov-12


27-Apr-12On Track 3 months 10


27-Apr-12$2,654
26-Apr-
12 to 1-
Nov-12


26-Apr-
12 to 31-
Mar-13


3 months 21Configuration management issues with 
Flowsheets, flow diagrams, and passport. Mitigate $1,858


On Track >6 
months 2 $1,239P. Moore Quarterly May-12


Quarterly14


13


15 Schedule Regulatory Approvals
Delays to project schedule due to 
regulatory approvals taking longer than 
anticipated.


Mitigate


1.  Advise regulatory agencies in advance of the 
pending changes.
2.  Stage EC release to provided reasonable 
time for regulatory agencies to review each 
package


26-Apr-
12 to 1-
Nov-12


27-Apr-12


27-Apr-12


26-Apr-
12 to 31-
Mar-13


27-Apr-12


26-Apr-
12 to 30-
Apr-13


27-Jun-12


Currently this department has 2 
individuals, and hiring 2 more. There 


will be competition from other 
projects.


Schedule


10 Schedule Site preparation


9 Procurement 
Resources


Risk that the EA is "on time" but 
conclusions will negatively the engineering 
work done up to EA approval date, and 
delay site preparation. D2O Storage Facility 
part of Refurb EA.  CNSC will decide on EA 
by December 2012.  


Monthly


Risk that the EA is late, delaying 
construction. D2O Storage Facility part of 
Refurb EA.  CNSC target approval of EA 
December 2012.  


Mitigate
Secure senior leadership engagement to keep 
EA on track, to extent within OPG control. Use 
of schedule contingency if necessary.


Deitmar Reiner


Monthly12 Scope


Buried Services


Configuration 
Management


Schedule Computer Upgrade


Scope


TRF DCC Upgrade Project interface timing 
does not line up, potentially causing re-
work, or additional work to tie-in D2O 
systems into the software.


Mitigate


1.  Maintain clear communication between the 
projects for need dates regarding design 
information.
2.  Ensure design agency starts software 
program specification early in design phase.


V. Tzambazis


M. Ferrarelli


1.  Contractor to conduct a configuration 
management analysis.
2.  OPG has provided known configuration 
management issues with Request for 
Proposals.


Contractor


T. Wong


Additional buried services, concrete, etc 
are present than currently accounted for. Mitigate


1.  Ground scan conducted by field engineering
2.  Ensure design agency starts detailed design 
with relocation of buried services EC's


J. Read


M. Ferrarelli


11 Cost EA Impacts


1 month 14 $1,239


Sep-12 On Track 6 months 30


Apr-13 On Track 1 month 7 $619


Insufficient in house Procurement 
Engineering resources avaliable to ensure 
timely interfaces between Contractor and 
OPG.


Mitigate


    
about timing and resources required to support 
this project as per the Contract Owner Interface 
Requirement document. Utilize OSS vendor as 
required.


B. Keelan Aug-12 On Track


Accept


Monthly Nov-12


Monthly


Nov-12 On Track
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Risk 
Time 
frame


Update / 
Review 


Date


Risk 
Closeout 


Date
CommentsActions 


Urgency


   
Perform Risk 


Response 
(days)


  
Perform 


Response
($)


Risk 
Response 


Tactic
Risk Response Actions/Comments Action Owner


Action 
Review 


Date
Action TCD Action 


Status
Risk 
No. Category Title Description & Causes


20 Schedule Contractor 
Qualifications


The EPC contractors are only qualified to 
proceed with an EPC initial project in 
accordance with CSA N286-05, CSA 
N286.7-99, and CSA Z299.1-85 
requirements.  No other EPC projects can 
be placed until a successful implementation 
audit is conducted on the initial EPC 
project.  One of the contractors is already 
engaged in the initial EPC project.


Accept 27-Jun-12 27-Jun-12


PO has been issued. ASL issue 
resolved on a memo regarding 
project manager accountability for 
overall quality surveillance plan.


General Risks, Uncertainty in the Project Estimate or Schedule


3


Accept22 Schedule Schedule Change Additional delays associated with deferral 
or change of project schedule. 


Design Costs


Cost of EPC contract increases due to 
discovery work, existing systems do not 
have adequate capacity, or work not 
captured in Scope of Work, or assumptions 
Estimate for this phase is AACE Class 2 (-
15/+20%)


Accept


6


5


4


21 Cost


Filed: 2021-04-19, EB-2020-0290 
Exhibit L-D2-02-AMPCO-086 


Attachment 1, Page 3 of 6







Risk Register For Partial Release - Project  #16-31555 D2O Storage
Analysis Page


Fi
na


nc
ia


l


Sc
he


du
le


Q
ua


lit
y


C
or


po
ra


te
 R


ep
ut


at
io


n


R
eg


ul
at


or
y 


/ L
eg


al


H
ea


lth
 &


 S
af


et
y


En
vi


ro
nm


en
t


N
uc


le
ar


 S
af


et
y


Min 
(days)


Most 
Likely 
(days)


Max
(days)


Min 
($K)


Most 
Likely 
($K)


Max
($K)


Discrete Risks (specific)


Pre 5 2 5 25 critical 75% 20 40 60 1,000 5,000 8,000


Post 3 1 3 9 major 50% 15 25 35 500 3,050 6,875


Pre 5 1 4 3 2 20 critical 75% 35 45 55 150 200 250


Post 3 1 3 2 1 9 major 10% 10 20 30 50 75 100


Pre 3 1 4 12 critical 10% 35 45 55 100 130 160


Post 1 1 3 3 minor 1% 0 3 10 0 15 30


Pre 4 3 12 critical 50% 20 30 40 0 0 0


Post 3 2 6 moderate 10% 10 20 30 0 0 0


Pre 4 2 3 3 2 12 critical 90% 3 8 10 400 500 800


Post 2 1 1 2 1 4 moderate 5% 0 2 3 0 100 300


Pre 4 1 4 4 2 16 critical 50% 70 90 110 250 300 350


Post 2 1 2 2 2 4 moderate 5% 5 10 20 100 150 200


Pre 4 2 5 3 20 critical 60% 80 100 120 3,000 3,500 4,000


Post 3 1 3 1 9 major 10% 10 20 30 750 850 950


Pre 2 2 4 8 major 5% 20 40 60 400 450 500


Post 1 1 1 1 minor 1% 0 3 10 0 30 120


Pre 4 2 4 3 16 critical 60% 80 100 120 3,000 3,500 4,000


Post 3 1 3 1 9 major 10% 10 20 30 750 850 950


Pre 3 2 5 15 critical 20% 30 60 120 5,000 6,000 7,000


Post 3 2 5 15 critical 20% 30 60 120 5,000 6,000 7,000


Pre 1 1 3 3 minor 1% 10 20 30 300 500 800


9 Schedule Procurement 
Resources


Insufficient in-house Procurement Engineering resources 
avaliable to ensure timely interfaces between Contractor 
and OPG.


Mitigate n/a 22(100%)


10 Schedule Site preparation
Risk that the EA is late, delaying construction. D2O 
Storage Facility part of Refurb EA.  CNSC target approval 
of EA by December 2012.  


Mitigate 5 21(100%)


Quantitative AnalysisQualitative Analysis


Scope


Scope


Schedule


Quality


Quality


Heat 
Map 


Priority


Risk 
Score  
(P x I)


Pr
ob


ab
ili


ty
 (P


)


Impact (I)


Pr
ob


ab
ili


ty


Schedule Impact Cost Impact


Risk 
Response 


Tactic


Mitigate


Mitigate


Transfer


Mitigate


Mitigate


Mitigate


MitigateSchedule


Cost


22(100%)


22(50%)


22(100%)


21(100%)


6


7


8 Quality License Renewal Darlington operating licence up for renewal in 2013.  May 
require design re-work if codes/standards change. Mitigate 7 21(100%)


22(100%)


Title


Ground 
Water/Soil


Legacy Design 
Issues


Geotechnical


Schedule Change


Quality Oversight


Design Quality


Design Reviews


 


Design Deliverables not delivered to required quality. 


Design Deliverables not reviewed by OPG in a timely 
manner which supports the schedule.


Mitigation 
Stage


4


3


21(100%)
22(80%)


There is a risk that the D2O Storage Project may 
experience incremental cost, and possibly schedule and 
other impacts due to the lack of previously established 
processes to efficiently manage the transition to the EPC 
management and oversight model currently planned for 
Nuclear projects. 


P: OPEX from other 
similar projects says 
there will be legacy 
P: mitigating actions 
reduce probability from 
Possible to Improbable.
I: Financial is "1" b/c 


Risk that the EA is "on time" but conclusions will 
negatively the engineering work done up to EA approval 


         
           


  


Risk 
No. Description & Causes


Se
qu


en
ce


 


C
or


re
la


tio
n


Category


P: Contract scoping 
documents say to 
assume no tritium issues. 
After prelim report, the 
schedule/cost to mitigate 
can be incorporated.
I: Issue has potential for 
>90 day delay if not 


Impact Scoring 
Rationale


5


n/a


n/a


1


2 Legacy issues on Design, and interface issue with other 
related D2O projects


1


n/a


Potential for tritum present in ground water and soil at 
preferred site, potentially resulting in 1) forcing change of 
facility design from recommended in Conceptual Report, 
2) higher cost due to tritiated groundwater and soil 
disposal, 3) possible schedule delays.


3 Geotechnical Evaluation may be required to support 
Design Agency's evaluation of preferred site. 


4


Due to time lines for Gate Review Board and Board of 
Directors review submission, baseline schedule for Phase 
1 is developed prior to contract award. Changes within the 
AFS date, may occur upon contract award.


P: Schedule delay due to 
lack of clear guidance on 
specifically how to 
perform the EPC 
oversight. Rework may 
occur due to not catching 
inadequate deliverables 


 f  l  P: Based on OPEX it is 
likely there will be design 
quality issues with no 
mitigation.
P: Pre-mitigation is 
"likely" based on specific 
OPEX. After mitigation is 
still "possible" due to 


P: Pre-mitigation is 
"likely" based on specific 
OPEX. After mitigation is 
still "possible" due to 
P: Possible, outside of 
project control.
I: Financial impact is 
contractor delay time.


I: no impact on environme          
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 S
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y


Min 
(days)


Most 
Likely 
(days)


Max
(days)


Min 
($K)


Most 
Likely 
($K)


Max
($K)


Heat 
Map 


Priority


Risk 
Score  
(P x I)


Pr
ob


ab
ili


ty
 (P


)


Pr
ob


ab
ili


ty


Risk 
Response 


Tactic
Title Mitigation 


Stage
Risk 
No. Description & Causes


Se
qu


en
ce


 


C
or


re
la


tio
n


Category Impact Scoring 
Rationale


Post 1 1 3 3 minor 1% 10 20 30 300 500 800


Pre 5 1 2 10 major 75% 5 10 20 200 250 300


Post 3 1 1 3 minor 10% 0 3 10 50 100 150


Pre 4 1 3 12 critical 50% 10 20 30 200 250 300


Post 2 1 2 4 moderate 5% 10 20 30 50 100 150


Pre 5 1 5 25 critical 75% 30 60 90 400 600 1,000


Post 1 1 5 5 moderate 5% 30 60 90 400 600 1,000


Pre 3 1 4 12 critical 10% 20 30 40 600 750 1,000


Post 2 1 2 4 moderate 5% 3 5 10 3 10 20


Pre 3 1 3 9 major 10% 10 20 30 120 200 320


Post 3 1 3 9 major 10% 10 20 30 120 200 320


Pre 5 1 3 15 critical 100% 10 20 30 120 200 320


Post 4 1 3 12 critical 80% 10 20 30 120 200 320


Pre 3 1 3 2 9 major 10% 5 10 15 20 30 55


Post 2 1 2 2 4 moderate 2% 0 3 10 20 30 55


Pre 2 1 3 6 moderate 5% 5 10 15 75 100 125


Post 2 1 3 6 moderate 5% 0 3 10 75 100 125


Pre 3 2 4 12 critical 5% 30 60 90 750 1,500 2,250


Post 3 2 4 12 critical 5% 30 60 90 750 1,500 2,250


General Risks, uncertainty in the Project Estimate or Schedule


Pre 3 2 6 moderate 20% 0 0 0 0 1,500 3,000


Post 3 2 6 moderate 15% 0 0 0 0 1,500 3,000


Pre 2 1 3 6 moderate 15% 10 20 30 450 500 550


Post 2 1 3 6 moderate 10% 10 20 30 450 500 550


Pre 0 n/a


Post 0 n/a


Pre 0 n/a


Post 0 n/a


2 21(100%)
22(100%)


Scope Safety 
Assessment


A nuclear safety assessment to support the construction 
may be required, similar to the hazard analysis already 
performed for other Campus Plan projects.


Mitigate


19 Temporary 
Modifications


The intent is to schedule outages for piping and electrical 
service relocates in a manner that will not require 
temporary equipment/connections. If this is not possible 
for some services, extra scope/cost will be incurred to 


Accept


20 Schedule Contractor 
Qualifications


The EPC contractors are only qualified to proceed with an 
EPC initial project in accordance with CSA N286-05, CSA 
N286.7-99, and CSA Z299.1-85 requirements.  No other 
EPC projects can be placed until a successful 


Accept


4 21(100%)
22(50%)


4 21(100%)
22(50%)


6 21(100%)
22(50%)


21 Cost Design Costs


Cost of EPC contract increases due to discovery work, 
existing systems do not have adequate capacity, or work 
not captured in Scope of Work, or assumptions Estimate 
for this phase is AACE Class 2 (-15/+20%)


Accept n/a


22 Schedule Schedule Change Additional delays associated with deferral or change of 
project schedule. 


17


18


14 Buried Services Additional buried services, concrete, etc are present than 
currently accounted for. 4 21(100%)


22(50%)


#### #VALUE! #VALUE! #VALUE! #VALUE!


15 Schedule


12 Scope Configuration 
Management


Configuration management issues with Flowsheets, flow 
diagrams, and passport. Mitigate n/a 21(100%)


22(20%)


13 Schedule Computer 
Upgrade


TRF DCC Upgrade Project interface timing does not line 
up, potentially causing re-work, or additional work to tie-in 
D2O systems into the software.


Mitigate 5 21(100%)
22(50%)


I: Financial is expected to 
be < $5M pre and post 
mitigation. Schedule 
reduced from > 10 days 


Accept


Mitigate


Accept


#VALUE!


Cost


Scope


Scope


#VALUE!


21(100%)
22(100%)


21(100%)
22(50%)


Accept n/a


Regulatory 
Approvals


Delays to project schedule due to regulatory approvals 
taking longer than anticipated. Mitigate 8 22(100%)


Scope Field Engineering 
Oversight


Oversight to be provided by FE for EPC vendor’s 
procurement processes is not yet defined.  The 
governance is in process of being changed.


Mitigate


Cost


EA Impacts


Contract Owner 
Interface 
Requirement


#VALUE!


16


Contract may change post-award, because the contract 
will likely be awarded prior to approval of the generic 
COIR. Once the COIR is formally signed any 
changes/amendments to the Contract will be addressed 


#### #VALUE!


11


          
g y  g g   p   pp  


date, and delay site preparation. D2O Storage Facility part 
of Refurb EA.  CNSC will decide on EA by December 
2012.  


6


n/a


P: Probability is markedly 
reduced (5 to 1) due to 
scanning on entire 
construction area 


P: Large number of 
signatories to COIR 
mean changes are 
possible.


P: possible, 10%
I: Phase 1 estimate is 
Class 3, which 
represents approx $12M 
in variability, or 11% of 
overall project - "2" 
ranking


             


P: FE's role and 
governance is changing, 
so it is >75% probable.
I: Estimated 10-30 day 


P: Possible, because 
ASL notes remain, and 
project is close to being 
in a position to negotiate 
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Min 
(days)


Most 
Likely 
(days)


Max
(days)


Min 
($K)


Most 
Likely 
($K)


Max
($K)


Heat 
Map 


Priority


Risk 
Score  
(P x I)


Pr
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ili


ty
 (P


)


Pr
ob


ab
ili


ty


Risk 
Response 


Tactic
Title Mitigation 


Stage
Risk 
No. Description & Causes


Se
qu


en
ce


 


C
or


re
la


tio
n


Category Impact Scoring 
Rationale


Pre 0 n/a


Post 0 n/a


Pre 0 n/a


Post 0 n/a


#VALUE!


#VALUE!


#VALUE!


#VALUE!#VALUE!


#VALUE!


#### #VALUE!


#### #VALUE!
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Witness Panel: D2O Project 


AMPCO Interrogatory #87 1 
 2 
Interrogatory 3 
 4 
Reference: Ex D2 T2 S10 5 
 6 
The drum handling, storage, testing and cleaning facility supports the regular 7 
transportation of heavy water to and from the Pickering and Bruce stations for 8 
Detritiation, and supports occasional heavy water transactions with other parties. 9 
 10 
a) Did OPG evaluate the options for drum cleaning? If yes, please provide the cost 11 
benefit analysis that was performed in support of the business case of alternatives to 12 
construct, operate, and maintain a drum cleaning facility. 13 
 14 
b) Did OPG obtain cost information from vendors for off-site drum cleaning 15 
services? If yes, provide the service cost per drum. 16 
 17 
c) How is OPG currently cleaning drums?  18 
 19 
d) How many drums are cleaned per year at Darlington and Pickering and at what 20 
cost?  21 
 22 
e) How many D2O drums have been disposed of at Darlington and Pickering over 23 
the last 15 years? 24 
 25 
f) What is the final cost for the drum handling, storage, testing and cleaning 26 
facility? 27 
 28 
 29 
Response 30 
 31 
a) Yes. In December 2004, Kinectrics completed a study in aid of OPG developing its 32 


heavy water storage and handling strategy, including the options available for drum 33 
management (i.e. drum handling, storage, testing and cleaning) (see Attachment 1 34 
for a copy of this report).  35 
 36 
As explained in Ex. D2-2-10, pp. 36-39; Attachment 2a, pp. 6-7; and Attachment 37 
2k, pp. 5 and 7, in late 2005, OPG had identified in its evaluation of the scope of 38 
the Operational Improvement Project that OPG’s drum management needs could 39 
be satisfied by constructing a drum storage, handling and testing facility at 40 
Darlington and a drum cleaning facility at Pickering (the “Pickering Project”). This 41 
scope was further supported by a subsequent 2007 Kinectrics study of the preferred 42 
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Witness Panel: D2O Project 


solution for OPG heavy water storage management and drum handling (see Ex. L-1 
D2-02-AMPCO-131, Attachment 5).  2 
 3 
The Operational Improvement Project and the Pickering Project were subsequently 4 
deferred as a result of OPG commencing the initiation phase of the Darlington 5 
Refurbishment Program, and ultimately, a revised project charter (see Ex. D2-2-10, 6 
Attachments 2b and 2c) was executed that merged Darlington’s heavy water 7 
storage needs for operational improvement and refurbishment into a single D2O 8 
Storage Project, inclusive of a drum storage, handling, testing and cleaning area. 9 
As a result, the Pickering Project was no longer needed and was cancelled. 10 
 11 


b) No. Drum cleaning services were not widely available in the market and both drum 12 
cleaning and pressure testing capabilities are pre-requisites for the re-use of drums. 13 
Drums were therefore stored or those with visible defects were disposed of as 14 
stated in part e). As a result, OPG included drum cleaning facilities in the 15 
construction of the D2O Storage Project’s drum processing area.  16 


 17 
c) – d) Prior to the use of the D2O Storage Project’s drum processing area, neither 18 


Darlington, Pickering nor Bruce Power had facilities available to clean drums.  19 
 20 
e) Pickering and Darlington have shipped a total of approximately 2200 drums off-site 21 


for disposal over the last 15 years. 22 
 23 
f) OPG cannot provide the final cost of the D2O Storage Project’s drum handling, 24 


storage, testing and cleaning facility. Once the Operational Improvement Project 25 
needs were merged with the DRP storage needs to form the D2O Storage Project, 26 
the project became an integrated whole. Thus, for example, the concrete slab that 27 
forms the roof of the seismic dike is also the base for the building’s first floor, where 28 
the drum handling, testing and cleaning facility is located.  29 
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Witness Panel: D2O Project 


AMPCO Interrogatory #88 1 
 2 
Interrogatory 3 
 4 
Reference: Ex D2 T2 S10 5 
 6 
This exhibit presents the D2O Storage Project’s history from its pre-Darlington 7 
refurbishment origins in 2005 through to its completion in 2020, when the facility 8 
supported the refurbishment of Unit 3 by storing the heavy water drained from its PHT 9 
system. 10 
 11 
a) Please confirm if all the U3 Moderator and PHT D2O was drained directly to the 12 
new D2O facility during Refurbishment. If not, why not and how much U3 D2O was 13 
stored elsewhere? 14 
 15 
b) Please provide the U2 and U3 Refurbishment Moderator and PHT D2O draining 16 
start and end dates and total volume drained for each unit and each system. 17 
 18 
 19 
Response 20 
 21 
a) Confirmed. 22 


 23 
b) See Chart 1 below. 24 


 25 
Chart 1 26 


 27 
 PHT Bulk 


Drain 
Start 


PHT D2O 
Restored 


Total PHT 
Volume 
Drained 


(m3) 


Moderator 
Bulk Drain 


Start 


Moderator 
D2O 


Restored 


Total 
Moderator 


Volume 
Drained 


(m3) 
Unit 2 Jan 12, 


2017 
Feb 7, 
2020 


425 Jun 27, 
2017 


Apr 16, 
2019 


311 


Unit 3 Nov 26, 
2021 


Feb 20231 425 Apr 11, 
2021 


July 20221 311 


Note 1: Day will be determined close to execution date. 28 
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AMPCO Interrogatory #89 1 
 2 
Interrogatory 3 
 4 
Reference: Ex D2 T2 S10 5 
 6 
a) For each of the years 2005 to 2020, please identify the Business Unit 7 
accountable for the D2O Storage Project and explain any changes. 8 
 9 
b) Please provide the organizational structure of the D2O Storage Project over the 10 
course of the project. 11 
 12 
c) Please provide a list of Project Managers (PM) for the D2O Storage Project over 13 
the course of the project.  Please provide the years of experience of each PM and a 14 
list of the other projects they were managing simultaneously. 15 
 16 
d) Please provide the forecast versus actual overtime costs allocated to the D2O 17 
Storage Project by year over the course of the project for all staff, contractors and 18 
trades workers. 19 
 20 
e) Please provide all correspondence to contractors instructing or approving them 21 
to work premium overtime hours. 22 
 23 
 24 
Response 25 
 26 
a) The D2O Storage Project began in 2010 when the heavy water storage needs of 27 


the DRP were merged with operational improvement storage. From that time until 28 
the completion of the project the project was sponsored by the Refurbishment 29 
Organization and executed by Projects.  30 
 31 


b) Please see Ex. L-D2-02-AMPCO-137 Attachments 58 and 59 and Attachment 1 to 32 
this response. 33 
 34 


c) OPG declines to provide the requested information on the basis of relevance. The 35 
names and experience of project managers on the D2O Storage Project would not 36 
provide any useful information for determining the prudence of OPG’s expenditures 37 
on this project. OPG is responsible for the outcomes on this project, not the 38 
individuals who served as project managers.  39 
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Witness Panel: D2O Project 


d) OPG is unable to provide the requested information as it is not available. OPG did 1 
not forecast overtime and thus cannot provide the annual use of overtime against 2 
forecast.  3 
 4 


e) OPG is unable to provide the requested information as it is not available. 5 
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