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AMPCO Interrogatory #73

Interrogatory

Reference: Ex D2 T2 S2 P5

OPG began the third segment ahead of the High Confidence Schedule by
approximately 28 days. The third segment involves the installation and reassembly of
reactor components, and includes the installation of feeder pipes. This segment was
completed in 105.9 more days than the planned duration. Thus, at completion of this
segment, the U2 refurbishment outage was 78 days behind the High Confidence
Schedule. Challenges experienced with the procurement and installation of feeder
pipes affected the refurbishment schedule.

Delays were experienced in the receipt of the new feeders due to the required
qualification of fabrication welding specifications, inspection of fabrication, and
welding, fabrication and delivery issues. Quality non-conformances, found upon
inspection, needed to be resolved. Higher than expected weld failure rates were
experienced in field welds. Congestion was experienced on the reactor face,
particularly as regards to scaffolding

OPG provides a summary of Feeder Lessons Learned and Actions at Ex D2 T2 S3
Attachment #6.

a) Please provide the root cause of the 78 day delay.
b) Please expand on the quality non-conformances that needed to be resolved.

c) Did OPG sufficiently leverage the reactor mock-up facility prior to commencing
the installation of feeder pipes? If yes, provide details. If not, why not?

Response

a) See Ex. L-D2-02-Staff-131, part a) for the key contributing factors to the challenges
experienced on the feeder series. See also Ex. L-D2-02-EP-027 for further details
on the contributing factors to the delays and productivity challenges experienced.

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

c) See Ex. L-D2-02-Staff 131, part c).

Witness Panel: Darlington Refurbishment Program
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AMPCO Interroqgatory #74

Interrogatory

Reference: D2 T2 S2 P2

OPG tracked its Program performance through the execution of the Unit 2
refurbishment both internally and to the public against the U2EE.

Ref: EB-2016-0152 Ex L, Tab 4.3, Schedule 1 Staff-055 Attachment 1 P8

As part of the U2EE, OPG indicates the LUEC of refurbishing and continuing to operate
the Darlington units for a further 30 years remains at 8.1 ¢/kWh (2015$). There is no
anticipated change to the economic assessment, and the LUEC of refurbishing and
continuing to operate the Darlington station for a further 30 years remains at 8.1 ¢/kWh
(20159).

The DRP continues to contribute 3.3 ¢/kWh ($2015) to the LUEC estimate, and the
post-refurbishment operations and support costs necessary to run the plant, including
fuel, continue to contribute 4.8 /kWh ($2015) to the total LUEC.

Please update the LUEC estimate and the contribution of the DRP and post-
refurbishment activities to the LUEC estimate.

Response

a) The current LUEC estimate, expressed in $2015 to allow easy comparison with
the LUEC prepared at the time of the U2EE, is 8.36 ¢/kWh ($2015). The DRP
now contributes 3.56 ¢/kWh ($2015), and the post-refurbishment operations
and support costs necessary to run the plant, including fuel, continue to
contribute 4.8 ¢/kWh ($2015) to the total LUEC.

Witness Panel: Darlington Refurbishment Program
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AMPCO Interrogatory #75

Interrogatory

Reference: D2 T2 S2 P12

For the Unit 2 Early-In-Service projects, F&IP and SIO, compared to the OEB approved
amount in EB-2016-0152 of $377.2M, there is a forecast total over-variance $171.2M.
This variance is the result of increased costs of $100.9M for these projects, and
declaring in-service $70.3M for new Unit 2 Early-In-Service projects.

Ref: D2 T2 S9 Table 1
a) Please provide a breakdown and description of the $100.9M variance.
b) For each of the Early In-service, F&IP and SIO projects shown below, please

provide a schedule that sets out the forecast capital and in-service capital additions
compared to actuals for each of the years 2010 to 2020.

Unit Rufurh -
O |Brenlhing A Capecity Enhancimni’ fas Larty In-
SOV O
. gz | Ut et
DN | Fusd Manding Powsrirack Belurbishment” F-!-ﬁr'\..? Early Ins
VIS
DN |Walar & Sewar Prajas © iz FEIP
ON | Dfirin Ermry Compln © TI8m FEIP
DN |Retube & Feader Repbcement eand Supgen Annee T80 FRIP
DN | Refurtishmant Prosect Céfoe TI1E FRIP
ON | Third Emangisncy Powis O i i 73360 SIc
on .::'-Allﬁllfl'hl'l Filtared Venling Syel T35S ] [W]
DN .EH-I:I Ttk Orarphassiing Prelectisn TI3E0 =[]
UM [ Biecincal Power (mbuon Svstem © Taa FEIP
c) Please provide the contractor for each project.

d) Please provide the business case for each project.
e) Please provide any Project Over Variance Approvals.

f) Please provide the CPIl and SPI performance metric results for the Facilities &
Infrastructure Projects for the years 2015 to 2020.

g) Please provide the CPIl and SPI performance metric results for the Safety
Improvement Opportunities projects for the years 2015 to 2020.

Witness Panel: Darlington Refurbishment Program
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Response
a)—g)

OPG declines to produce the requested information on the basis of relevance. The
listed projects have either already been included in OPG’s previously approved rate
base (e.g., Water & Sewer Project, Darlington Energy Complex and Electrical Power
Distribution System) or are included in the CRVA amounts related to DRP that OPG is
not seeking to clear or include in rate base in this application. As such, the information
requested is not relevant to any issue in this application.

Witness Panel: Darlington Refurbishment Program
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AMPCO Interrogatory #76

Interrogatory

Reference: D2 T2 S2 P15

In accordance with the OEB’s Decision and Order in EB-2016-0152, OPG produced
annual reports on the DRP in each of 2018, 2019 and 2020 which summarized
Program performance, including the refurbishment of Unit 2. Copies of the 2018 and
2019 reports are provided in Attachments 1 and 2.

Please provide the 2020 Report.

Response
OPG’s 2020 DRP Annual Report to the OEB is provided as Attachment 1.

Witness Panel: Darlington Refurbishment Program
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GENERATION 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."

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.





Filed: 2021-04-19
EB-2020-0290
Exhibit L
D2-02-AMPCO-076
Attachment 1

Page 4 of 15

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 (‘D20
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 D20 Storage Project is a F&IP needed for the
overlapping refurbishments of the Remaining Units. The D20 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 U3SEE 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 USEE 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 Injury? 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 D20 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 D20 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 D20 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 D20 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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e 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.

o All 93 Integrated Implementation Plan ("lIP") 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.? 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
2018 Ontario
Category | Measure 2016 | 2017 2019 Sepz L Construction
YTD Target 3
Industry
TRIF
Safety (per 200k hours)’ 0.64 049 | 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.

Use of face coverings.
Increased number of hand sanitizing stations and portable hand washing units.

Increased cleaning of major touch points.

o & b

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.

e 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.

e 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 | Actual®? | Target?

CRE (person-rem)’ 784 770 520 430 80.1 245
Unplanned Exposures 0 0 0 0 0 0
Notes:

1 Alower 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)*, 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.
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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
2016 2017 2018 2019 2020
Measure Year End Year End Q3 Q3 Q2
Actual Actual Actual Actual Actual
Days Ahead of /
Behind 28 Days 10 Days 33 Days 72 Days 98 Days
High Confidence Ahead Ahead Ahead Behind Behind
Schedule LTD?
Critical Path Days
Ahead of / Behind 19 Days 47 Days 50 Days 206 Days 259 Days
Working Schedule Ahead Behind Behind Behind Behind
LTD?3
SPI2 0.97 0.94 0.92 0.89 1.00
Forecast Working Completed
Schedule 31-Aug-2019 5-Nov-2019 8-Nov-2019 20-May-2020 4-) P
: 3 -Jun-2020
Completion Date

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 SPlis 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 7t, 2023

April 7t, 2023

Segment 4 [Lead Out / RTS] Complete

January 2, 2024

January 2n | 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 D20 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:

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

e  $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 D20 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
D20 Storage Project is forecast at $510 Million, in line with the revised budget. The D20 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 *
Unit CPI LTD Q3 2020 Current Estimate to Current Estimate at
Actual Cost Complete Completion
Thru 0.92 $5.7 Billion $0.0 Billion $5.7 Billion
Unit 2 ' ’ ' :
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

OEB Undertaking JT 1.17C

M$ (Forecast) Actual Cost Incurred'
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.

5,000

2

4,500

4,000

3,500

3,000

2,500

2,000

= = -0EB Undertaking JT1.17

Figure 1 — Actual vs. Cumulative Capital Cost Curve

= Current Planned Cost Flow (September 2020)

LTD 2016 Q12017

== Actual Cost Incurred (September 2020)

Q22017

Q32017 Q42017 Q12018 Q22018 032018

042018

Q12019

022019

032019 Q42019 Q12020 Q22020

Q32020

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.





Filed: 2021-04-19
EB-2020-0290
Exhibit L
D2-02-AMPCO-076
Attachment 1

Page 12 of 15

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:

e 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.

e 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.

e 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.

e Inaddition, 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:

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

o Steam Generator layup skids were commissioned as scheduled in August 2020.
e Turbine Hall Lunch Trailer was completed and declared available for occupancy.

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

e 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

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

e 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.

o 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 arobust 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:

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

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

o 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:

e 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.

e 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).

e 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.

e 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 779 869 854 697"

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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AMPCO Interroqgatory #77

Interrogatory

Reference: Ex D2 T2 S9
a) Table 1: Please add Plan amounts to Table 1 for the years 2016 to 2019.

b) Table 2 & Table 3: Please add the following columns to Table 2 and Table 3:
Original In-service Date, In-service Date Variance (days), Original Project Cost,
Project Cost Variance ($M), and Inservice amounts for the years 2010 to 2019. .

c) Please provide excel versions of Table 2 and Table 3 incorporating part b).

Response
a) See Attachment 1.

b) andc)

OPG declines to produce the requested information on the basis of relevance. The
projects listed in Tables 2 and 3 have either already been included in OPG’s
previously approved rate base (e.g., Water & Sewer Project, Darlington Energy
Complex and Electrical Power Distribution System) or are included in the CRVA
amounts related to DRP that OPG is not seeking to clear or include in rate base in
this application. As such, the information requested is not relevant to any issue in
this application.

Witness Panel: Darlington Refurbishment Program
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Table 1
Capital Summary - Darlington Refurbishment Program ($M)
Line 2016 (c)-(a) 2016 2017 ()-(d) 2017 2018 (i)-(a) 2018 2019 n-G) 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) ®) (9) (h) (i) (1)} (k) [0} (m) (n) () (p) (@ (0] (s)
Darlington Refurbishment
Darlington Ref Unit Refurbi !
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 ishment 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 12 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 D20 Storaae Proiect 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) 29 29 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 D20 Storage Project is a Facilities and Infrastructure Project.
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AMPCO Interrogatory #78

Interrogatory

Reference: Ex D2 T2 S9 Table 4

Please identify the nine Unit Refurbishment - Early In-service projects.

Response

The nine projects included in the amounts shown in Ex. D2-2-9, Table 4 are listed in
the following table.

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 | Environmental Qualification of 5/6 Circuit

(Islanding) Breaker 4 (Unit 2)

galance of FT'.a.”t (Refurbishment Holt Road Services Relocation (Unit 2)
upport Facilities)

Balance of Plant Lube Qil Tank Repairs (Unit 2)

*Stopple refers to installation of fittings into a low pressure service water (“LPSW?) line
in each unit to provide the capability to vent the line and drain it, and to allow the
installation of isolation plugs. This facilitates critical valve replacements in the LPSW
system.

**The SHIM project refers to analysis in support of modifications made to hardware
and software used to control the operating units, such that available positive reactivity
may be added to the cores of the operating units. This reduces the derating of the
operating units while the unit under refurbishment is being defueled.

Witness Panel: Darlington Refurbishment Program
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1 AMPCO Interrogatory #80
2
3 Interrogatory
4
5 Reference: Ex D2 T2 S10
6
7 a) Please provide a table that summarizes the Budget compared to Actual capital
8 expenditures and in-service capital additions by year from the beginning of the D20
9 Storage Project to the end.
10
11 b) Please provide a copy of all D20 Storage Project related Available For Service
12 (AFS) documents and the associated Report of Equipment In-Service (REIS)
13  documents.
14
15
16 Response
17
18 a) See Chart 1.
19 Chart 1
20
Year Budget Actual | In-service
($M) ($M) additions
($M)
2010LTD - 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 552.7" 509.3 508.7
21 Note 1: Budget figures forecasted amounts set on a yearly basis in conjunction with business planning
22 and therefore do not sum to the actual capital cost of the D20 Storage Project.
23
24 b) Please see Attachments 1 to 5 (all confidential), for a copy of all D20 Storage
25 Project related Available For Service documents for the in-service additions
26 listed in response (a) and the associated Report of Equipment In-Service
27 documents.

Witness Panel: D20 Project
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e SR 3 B e Document Number: Revision: Page:
0N‘I‘AR|U G 4 It __ EIN-FORM-PA-004" RO3 st
| N REPORT OF EQUIPMENT IN-SERVICE:
GENERAT U Capital Projects Only
Instructions: Forward completed and signed copy to your Controller. Date
Controller to review and issue to Asset Management 15-Oct-14

Project / Asset Description -
D20 Storage and Drum Handling Facility

Project no.
16-31555

Approved Project Amount | Date of project release

Work order no. (if app.)| Project Management Group

$160,015k 14-May-2013 See attached Nuclear Projects
In-service amount % of work completed| % of work Capital in-service date placed date ready for
previously reported | this report completed LTD | amount of this report| in-service service
0 5% 5% $14,637,565 August 20, 2014 August 20, 2014
(NK38-CORR-38000
_ _ -0517658)
Site/Location Name: Darlington GS
Interim In-Service Transfer Credit Account (Controller)
e Super Asset Number (Controller) 02151

part of this project (in-service year, asset name,
asset number, date installed, and date
removed). Complete Surplus Asset Declaration
form. (See Supply Chain Website under
Investment Recovery).

.  Removal costs

Authorized Plant

Date
BU Phone #
Name (printed) & Empl # Signature

Hydroelectric or Fossil — Production /Plant Manager

Authorized - Project Manage!

O 16,7014
l} - o o Date
€C letjb a Mede, o5 - 55k

Phone # {

BU
3 PRI l:)\g(;t C 0 - 7 7// P ._,

Name (printed) & Empl. # /Signature

/

Revifwed by:

Nuclear - Station Director of Eng./Ops. & Mtce., OR Project Manager
attach AFS Form (N-FORM-10091-R006)
Controller Review
Date: Reviewed by: Date:

tf)d(;/é\ Lct f/’u.{

/

e Coidfwn. Otk 17,2014

Station Controller Sherree Patterson, Controller for Project Organization
eesesss— Pt AT ST a2

*Associated with: Project Accounting and Reporting Procedure FIN-PROC-PA-013 and Fixed Asset Accounting, FIN-PROC-PA-005
** Revised March 2007
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' L Design | oo oo | Field Work WS ATS e e ; yDescription T
_WOI'k_DE_SCﬂpt.IOI"I_ ! EC ; - §8cl WO ﬂl-lm.hef Complete? ] {N-FORM-IUOQI] R pa s : arerlaley i A
Daylighting of building footprint for
ighti i identification/confirmation of underground
Daylighting and C13 soil la i !
e 1inn pad ! s 2324345 b h/A N/A services and installation of C13 soil laydown
pad to support excavation for relocates
i Y Complete - 20AUG2014
Abandoned Water Line 120365 84141 2895255 es omp Cut and remove portion of underground
Abandoned Air Line 120364 84141 2895256 Yes Complete -20AUG2014 AFS Form abandoned lines (~10 feet below grade) to
lear D20 building footprint.
Abandoned Steam & 120366 84141 2895257 Yes Complete 20AUG2014 e i ragsy
Condensate
; - . Yard drainage/storm sewer lines relocated
Yard Drainage piping relocation 120353 15200 2895260 Yes Complete — 2JUN2014 AFS Form from building footprint
] : 30" underground LPSW line permanently
LPSW line relocation 120404 72100 2817137 Yes Complete - 10JAN2014 AFS Form relocated out of D20 building footprint.
Underground line permanently relocated out
Helium line relocation 124052 | 75540 2817134 Yes Complete — 2MAY2014 AFS Form e neR S
e of new D20 Building footprint
120670 | 67555 2929921 SaralARS 120670 | TET Argen supply tank and associatec plping
permanently relocated to south/east corner of
75550 2973065 RF. Note, th altankis| dth h Ai
Argon Tank, piping relocation Yes Complete - 14JUL2014 T ote e. sctualahiiseased hroUghAlr
122210 AFS Form Products and is not owned by OPG. New
75550 2817132 _— valves/piping and I&C conduits
installed/AFS'ed.
122212 67551 2817133 Same as above, for TRF Oxygen tank and
i < : z associated piping, valves and conduits. Tank is
0 Tank, | Il E f Oct . L
HEERTANK lengreeanion 120670 75510 3015041 BRI TEB Erdior Ictoner leased through Praxair. New tank is installed
and supplying, old tank remains to be moved.
installed and commissioned a large soil
. i laydown pad outside of protected area for
In service declarations ) : ;
complete~ potentially contaminated soil management.
; 1 isi ini
F1 soil lay down pad N/A N/A 3001097 Yes Chamber#1-28FEB2014 F1 Chamber This Is expected to remaln In place for atleast
Chamber#2-13MAR2014 F1 Chamber2 10 years. AFS form (N-FORM-10091) was not
signed off, as this did not follow ECC process
for work outside PA. In Service declaration was
completed instead via a memo to OPG PM.
Installed tie-in pipe, valve and cap in existing
Tie-in Feed & Product 120448 | 39340 2910095 Yes Complete - 28FEB2014 AFS Form TRF/HWMB during the outage, to allow future
B connection of new D20 Building systems
without this scheduling constraint
Tie-in Steam & Condensate 120719 73680 2917063 Yes Complete - 02JAN2014 AFS Form “
Tie-in Inactive Drainage 121579 79110 2917064 Yes Complete - 22JAN2014 AFS Form “

€1 J0 g abed | juswyoeny
080-00dINV-Z0-7a-T HqIyx3

0620-0202-93 ‘61-¥0-120Z :palld
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ONTARIOPDWUER

GENERATION

OPG Confidential
October 15, 2014

File No.: NK38-CORR-38000-0517658
TO FILE

31555 — D,O Storage Project REIS for relocates, outage tie-ins and F1 soil laydown pad

The D,O Storage and Drum Handling Facility Project was divided into three phases, i.e. Design engineering (Phase 1), Site
Preparation, Service relocates and procurement of long lead items (Phase 2), and HWMB-WA construction, commissioning
and turnover (Phase 3). The Purchase Order (PO#217817) to the EPC Contractor, Black & McDonald, was also divided into
line items to align with the project phases.

This memo to file is to document the REIS of work completed to support Site Preparation and Services relocates, briefly
summarized as follows:-

Site Preparation and Services Relocates: Various services (tanks, pipes) interfering with the new building footprint were
relocated/removed to allow the start of construction of the new HWMB-WA. A dedicated laydown pad (C13) was installed
inside the protected area to temporarily store the potentially contaminated soil to support excavation and backfill for these
services.

T1301 Outage tie-ins: Schedule for D20 Storage Project is cosntrained by tie-ins to existing TRF/HWMB systems, some of
which require a TRF outage. To mitigate this constraint, tie-ins requiring TRF outage were completed in T1301 with a valve
and cap, which would provide standalone isolation in the future for connection to new HWMB-WA system.

F1 Soil Laydown pad: A large soil management pad (F1) was established outside the protected area and put in service to
manage the potentially contaminated soil for the bulk excavation of the new building.

The cost to complete fieldwork noted above is $14,637,565. This includes majority of the costs from PO#217807, Line ltem#2
excluding downpayment for long lead items (tanks, pumps) and a portion of costs from Line ltem#3 related to F1 pad
installation and commissioning. The OPG and RCMT Detailed Design costs to support the fieldwork are excluded as these
costs are combined for entire project and unable to be segregated accurately. These costs will be capitalized at the time of
final AFS of the new HWMB-WA.

The cost breakdown to support the REIS is as follows:-

P!

B&M Direct Labour S 3,661,573
B&M Indirect Labour S 1,334,434
B&M Project Team (RNF May-Sept) g 1,949,755
ESPCA $ 169,093
B&M Materials & Consumables S 275,932
B&M Rentals S 475,558
B&M Subcontractors S 2,391,392
RCMT PMT/Work Plans S 1,193,429
E-D Area F-1 (from PO Line item 3) S 3,186,399

TOTAL REIS S 14,637,565

© Ontario Power Generation Inc., 2014. This document has been produced and distributed for Ontario Power Generation Inc. purposes only. If you are

not the intended recipient, you are hereby _not]
use of this communication is strictly prohibited.

fied that any review, retransmission, dissemination, distribution, copying, conversion to hard copy or other

[
Associated with OPG-STD-0030, Classification, Protection and Release of Information

OPG-TMP-0005-R003 (Microsoft® 2007)
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GENERATION

Available For Service Declaration or
Operations Acceptance Declaration .

For Available For Service (AFS), the Modification Team Leader (MTL) ensures the form and all signatures are completed.

For Operations Acceptance, MTL ensures Sections A through E are completed and signs in Section E. MTL aisc ensures
Section F is completed, referring to Section F for signature instructions. Manager of Operations Production signs in
Section G. Additional signatures are not required unless specified in the Operations Turnover Plan.

SECTION A: GENERAL I Formal AFS: [] Operations Acceptance: [ i Partial: [] Finai: [X

Facilty, DNGS | unit 0 [ Master EC No.: 118880 [ Rev.. 000
Temporary Modification? Yes | No 4 If Temporary Modification, enter TCR number: NA
Master EC Title: 0-38000-MASTER-DNGS HEAVY WATER MANAGEMENT BUILDING WEST ANNEX PROCESS

SYSTEMS, SERVICE TIE-INS, POWER SUPPLY, INTERFACE, RELOCATION/REMOVAL OF
INTERFERENCES, AND AUXILIARY SUPPORT SYSTEM

Design EC No.(s) and Rev included in Walkdown: 120226 Rev 004

See NK38-WPL-69040-0452328 and WO 2839455 documenting the completion of all tasks.

Several walkdowns were completed at various stages by all stakeholders to verify
installation.

Date of Walkdown: See above Additional Comments Attached? 0 Yes ] No
PACKAGE CONTENTS
List all documents required for turmover to operations.
(List will expand if ‘Tab’ key is used from the bottom-right cell. Do not update header row.)
Note: Listed documents that have not yet been issued should be attached (for example and as required, Walkdown

Minutes: N-TMP-10209 “AFS Report”). Listed documents that have been issued may be attached (for example and
as required, N-FORM-10007 “COMS Stakeholder Declaration”).

List of Walkdown Participants:
(include Name and Department)

Document # Title Attached? Y/N

*Associated with N-PROC-MP-0080, Modification Process

OPG-TMP-0004-R004 (Microsoft® 2007)
Page 1 0f 6
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Available For Service Declaration

or Operations Acceptance

Declaration

For Available For Service (AFS), the Modification Team Leader (MTL) ensures the form and all signatures are completed.

For Cperations Acceptance, MTL ensures Sections A through E are completed and signs in Section E. MTL also ensures
Section F is completed, referring to Section F for signature instructions. Manager of Operations Production signs in
Section G. Additional signatures are not required unless specified in the Operations Turnover Plan.

SECTION A: GENERAL | Formal AFS: [] Operations Acceptance: 4| | Partial: [] Final:
Facility: ~ Darlington NGS \ Unit: O 1 Master EC No.: 118880 ] Rev.: 000
Temporary Modification? Yes L__I_ No if Temporary Modification, enter TCR number: NA

Master EC Title: 0-38000-MASTER-DNGS HEAVY WATER MANAGEMENT BUILDING WEST ANNEX PROCESS

SYSTEMS, SERVICE TIE-INS, POWER SUPPLY, INTERFACE, RELOCATION/REMOVAL OF
INTERFERENCES, AND AUXILIARY SUPPORT

[ Design EC No.(s) and Rev included in Walkdown: 120353 Rev 003:

0-15200-DESIGN EC FOR RELOCATION OF YARD DRAINAGE (CSP),
CIVIL WORK, DRIVEWAY/SITE LAYOUT

List of Walkdown Participants: -_Stephen Tutsch - RCM

(include Name and Department)

Date of Walkdown: May 26", 2014 | Additional Comments Attached? [] Yes X No
PACKAGE CONTENTS

List all documents required for turnover to operations.
(List will expand if ‘Tab’ key is used from the bottom-right cell. Do not update header row.)
Note: Listed documents that have not yet been issued should be attached (for example and as required, Walkdown
Minutes; N-TMP-10209 “AFS Report”). Listed documents that have been issued may be attached (for example and
as required, N-FORM-10007 "COMS Stakeholder Declaration”).

Document # Title | Attached? Y/N
N-FORM-10007 COMS Stakeholder Declaration v
NK38-CR-15200-10001 Commissioning Report: Yard Drainage Permanent Provision N

|

| SECTION B: DESIGN ISSUES

Issue Yes/ Description or Comments
No/NA |

1 If formal COMS was required by the Modification Outline, is N- Yes  General Scoping COMS for Project held August
FORM-10007 complete and has been signed by a representative of 123, 2012. Detailed Design COMS held for Design
the responsible Design organization? EC 120353 January 10, 2013, COMS declaration

signed by RCM Design and OPG Refurbishment
| Design.

2. Commissioning test results have been reviewed by the design Yes |Design Engineer has signed the commissioning
engineer and the modification meets the modification performance report and completed the Design acceptance of
requirements and intent? Installation and Commissioning milestone in

Asset Suite.

3. MEL Equipment minor revision ready for launch? NA | No existing equipment modified as part of this
modification. CBs and MHs are not listed in the
MEL.

4 Abandoned and Removed components identified to be statused as NA | No Components were abandoned or removed.
RETIRED and REMOVED as applicable?

5. Equipment Bills of Material are updated? NA | No existing equipment affected by this

| modification.

6. Commissioning Report written and accepted. Yes |NK38-CR-15200-10001 was completed and

| accepted.

7. Pre-Start Health and Safety Review has been completed in NA | Pre-Start Health and Safety Review was not
accordance with Section 7, OHSA Reg. 851/20007 required in accordance with Master EC 118880.

8. Design verification of channelization and separation requirements NA | Modification does notimpact any equipment with
for all ECs have been met? | channelization and separation requirements.

9. All Pressure Boundary (PB) classification and registration processes, NA | This modification does not change or install any
(as required) are completed? pressure boundary SSCs

10. On-line Wiring is Statused as Currently Built? NA | This modification has no aspects that required

] statusing in OLW.

11, Air Supply List (ASL) update completed, or if appropriate, | NA |NoImpact to ASL.

*pssociated with N-PROC-MP-0090, Modification Process

OPG-TMP-0004-R004 (Microsoft® 2007)
Page 1 of4
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Available For Service Declaration or
Operations Acceptance Declaration

For Available For Service (AFS), the Modification Team Leader (MTL) ensures the form and all signatures are completed.

For Operations Acceptance, MTL ensures Sections A through E are completed and signs in Section E. MTL also ensures
Section F is completed, referring to Section F for signature instructions. Manager of Operations Production signs in
Section G. Additional signatures are not required unless specified in the Operations Turnover Plan.

SECTION A: GENERAL | Formal AFS: [] Operations Acceptance: [X ‘ Partial: [] Final: X
Facility: DNGS | Unit 0 | Master EC No.: 118880 | Rev.. 000
Temporary Modification? Yes O No X If Temporary Modification, enter TCR number:

Master EC Title: 0-38000-MASTER-DNGS Heavy Water Management Building West Annex Process Systems, Service Tie-

Ins, Power Supply, Interface, Relocation/Removal of Interferences, and Auxiliary Support System
Design EC No.(s) and Rev included in Walkdown: ~ DEC 120364 RO01
DEC 120365 R001
DEC 120366 R001

List of Walkdown Participants: N/A
(include Name and Depariment)
Date of Walkdown: N/A l Additional Comments Attached? [l Yes B4 No
PACKAGE CONTENTS
List all documents required for turnover to operations.
(List will expand if "Tab’ key is used from the bottom-right cell. Do not update header row.)

Note: Listed documents that have not yet been issued should be attached (for example and as required, Walkdown
Minutes; N-TMP-10209 “AFS Report”). Listed documents that have been issued may be attached (for example and
as required, N-FORM-10007 “COMS Stakeholder Declaration”).

Document # Title Attached? YIN
N-FORM-10007 COMS Stakeholder Declaration N
MEC 118880 — DNGS D20 Management Building West Annex Process
Systems, Service Tie-Ins, Power Supply, Interface, Relocation/Removal of N
NK38-CORR-38000-0470952 | Interferences, and Auxiliary Support Systems — AFS Strategy
MEC 118880 — Exemptions from Requirement for Detailed Commissioning N
NK38-CORR-38000-04761566 | Specification & Commissioning Report

“Associated with N-PROC-MP-0090, Modification Process

OPG-TMP-0004-R004 (Microsoft® 2007)
Page 10of6
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Available For Service Declaration

or Operations Acceptance

Declaration
For Available For Service (AFS), the Modification Team Leader (MTL) ensures the form and all signatures are completed.
For Operations Acceptance, MTL ensures Sections A through E are completed and signs in Section E. MTL also ensures

Section F is completed, referring to Section F for signature instructions. Manager of Operations Production signs in
Section G. Additional signatures are not required unless specified in the Operations Turnover Plan.

SECTION A: GENERAL | Formal AFS: X Operations Acceptance: [ ] | Partial: [] Final: [
Facility:  Darlington NGS 1 Unit:  O/TRF | Master EC No.: 119824 l Rev.: 002
Temporary Modification? Yes ] - No [ if Temporary Modification, enter TCB number: NA

Master EC Title: 0-38000-MASTER-PMOD FOR LPSW DISCHARGE LINE (SCI 72100), TIE-INS FOR MODERATOR &

HTS D20 SUPPLY (SCI 38110) & RELOCATIONS OF TRF BULK GAS SYSTEMS (SCI 75510, 75540,
75550, 67550)

Design EC No.(s) and Rev included in Walkdown: 120404 R03
0-72100-DESIGN-MODIFICATION OF LPSW LINE 0-72100-L921-W30A

List of Walkdown Participants: See NK38-CORR-72100-0484144.
(include Name and Department} - 4
Date of Walkdown: NA | Additional Comments Attached? [] Yes B No

PACKAGE CONTENTS
List all documents required for turnover to operations.
(List will expand if Tab’ key is used from the bottom-right cell. Do not update header row.)
Note: Listed documents that have not yet been issued should be attached (for example and as required, Walkdown
Minutes; N-TMP-10209 “AFS Report”). Listed documents that have been issued may be attached (for example and
as required, N-FORM-10007 "COMS Stakeholder Declaration”).

Document # Title Attached? Y/N
N-FORM-10007 COMS Stakeholder Declaration Y
NK38-DCS-72100-10002 Efég‘ied Commissioning Specification: Relocation of LPSW Line 7210-L921- N
Commissioning Report : Relocation of Buried NPS 30 LPSW Pipe

NiK38:CR-72100:10013 72100-L921-W30A per Design EC 120404 N
NK38-REF-72100-0453637 N-FORM-11003, Code Classification/Registration Approvals and Exemptions N
NK38-REF-72100-0453638 N-FORM-10971, Reconciliation Statement N
NK38-REP-72100-10048 | AFS Report: Permanent Relocation of LPSW Discharge Line N

SECTION B: DESIGN ISSUES

lssue Yes/ Description or Comments
Na/NA
1. If formal COMS was required by the Modification Outline, is N- ‘Yes | General Scoping COMS for Project held Augusr
FORM-10007 complete and has been signed by a representative of 23, 2012. Detailed Design COMS held for Design
the responsible Design organization? EC 120404 December 14, 2012; COMS

declaration signed by RCM Design and OPG
Refurbishment Design.

2. Commissioning test results have been reviewed by the design Yes |Design Engineer has signed the commissioning
engineer and the modification meets the modification performance report and completed the Design acceptance of
requirements and intent? Installation and Commissioning milestone in

) = Asset Suite.

3. MEL Equipment minor revision ready for launch? NA | No existing equipment codes were modified as a

part of this design.

.4,  Abandoned and Removed components identified to be statused as NA  No Components were abandoned or removed.
RETIRED and REMOVED as applicable?

5. Equipment Bills of Material are updated? NA | No Equipment Bills of Material changes are
required.

6. Commissioning Report written and accepted. Yes | NK38-CR-72100-10013 was completed and

e accepted.

7. Pre-Start Health and Safety Review has been completed in NA | Pre-Start Health and Safety Review was not
accordance with Section 7, OHSA Reg. 851/20007  required in accordance with Master EC 119824,

3. Design verification of channelization and separation requirements NA | Modification does not impact any equipment with
for all ECs have been met? channelization and separation requirements.

9. All Pressure Boundary (PB) classification and registration processes| Yes |N-FORM-11003 (NK38-REF-72100-0453637) and
(as required) are completed? N-FORM-10971 (NK38-REF-72100-0453638)

*Associated with N-PROC-MP-0090, Modification Process
OPG-TMP-0004-R004. (Microsoft® 2007)
Page 1 of 5
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Available For Service Declaration
or Operations Acceptance
Declaration

For Available For Service (AFS), the Modification Team Leader (MTL) ensures the form and all signatures are completed.

For Operations Acceptance, MTL ensures Sections A through E are completed and signs in Section E. MTL also ensures
Section F is completed, referring to Section F for sighature instructions. Manager of Operations Production signs in
Section G. Additional signatures are not required unless specified in the Operations Turnover Plan.

SECTION A: GENERAL | Formal AFS: [] Operations Acceptance: [ Partial: [] Final: X
Facility: DNGS [ Unit: 0 ‘ Master EC No.: 118880 [ Rev.: 0O
Temporary Modification? Yes I:i No [ If Temporary Modification, enter TCR number:

Master EC Title: 0-38000-MASTER-DNGS HEAVY WATER MANAGEMENT BUILDING WEST ANNEX PROCESS

SYSTEMS, SERVICE TIE-INS, POWER SUPPLY, INTERFACE, RELOCATION/REMOVAL OF
INTERFERENCES, AND AUXILIARY SUPPORT SYSTEM

Design EC No.(s) and Rev included in Walkdown: 120448 R03

List of Walkdown Participants: Stephen Tuisch; Glen Barton; Nicole Go

(include Name and Department) -

Date of Walkdown: February 20, 2014 | Additional Comments Attached? 1 Yes < No
PACKAGE CONTENTS

List all documents required for turnover to operations.
(List will expand if ‘Tab’ key is used from the bottom-right cell. Do not update header row.)
Note: Listed documents that have not yet been issued should be attached (for example and as required, Walkdown
Minutes; N-TMP-10209 “AFS Report’). Listed documents that have been issued may be aitached (for example and
as required, N-FORM-10007 "COMS Stakeholder Declaration”).

Document # [ Title Attached? YIN
N-FORM-10007 "COMS STAKEHOLDER DECLARATION / ISSUES REPORT Y B
NK38-CR-39340-10001 COMMISSIONING REPORT: TIE-IN TO FEED AND PRODUCT EC 120448 | Y

| SECTION B: DESIGN ISSUES

lssue Yes/ Description or Comments
- - No/NA

T formal COMS was required by the Madification Outline, is N- Yes |General Scoping COMS for Project held August
FORM-10007 complete and has been signed by a representative of 23, 2012, Detailed Design COMS held for Design
the responsible Design organization? | EC 120448 on December 19, 2012; COMS

declaration signed by RCM Design and OPG
o Refurbishment Design.

5. Commissioning test results have been reviewed by the design Yes |NK38-CR-39340-10001 accepted. DESIGN I/C
engineer and the modification meets the modification performance ACCPT milestone signedin passport.
requirements and intent? 3

3. MEL Equipment minor revision ready for launch? Yes | No existing equipment codes modified

4 Abandoned and Removed components identified to be statused as NA | No equipment or components retired or removed.
RETIRED and REMOVED as applicable? .

5. Equipment Bills of Material are updated? r Yes | All equipment is listed in AEL and no new CATIDs]

! required.

5. Commissioning Report written and accepted. | Yes |NK38-CR-39340-10001 accepted.

7 Pre-Start Health and Safety Review has been completed in NA | Pre-Start Health and Safety Review was not
accordance with Section 7, OHSA Reg. 851/20007 required in accordance with Master EC 118880,

8. Design verification of channelization and separation requiremenis NA | Modification does not impact any equipment with
for all ECs have been met? 1 channelization and separation requirements.

g All Pressure Boundary (PB) classification and registration processes Yes |N-FORM-11003 (NK38-REF-39340-0454160) and
{as required) are completed? N-FORM-10971 (NK38-REF-39340-0454161)

have been completed and the system is

| - | exempted from Registration.

10. On-ine Wiring is Statused as Currently Built? NA | No Impact to OLW. B

11. Air Supply List (ASL) update completed, or if appropriate, | NA |No Impactto ASL. T
update in progress? i

12. Power Supply List (PSL) update completed, or if appropriate, update NA | No Impact to PSL.

| in progress? -

13. EQ Completion Assurance is complete in accordance with N-GUID- | NA | EQ Completion Assurance is not required for this
03651-10000, Guide to Environmental Qualification Completion | modification as there is no impact to EQ.

Associated with N-PROC-MP-0090, Mcdification Process
OPG-TMP-0004-R004 (Microsoft® 2007)
Page 1 of 4
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Available For Service Declaration
or Operations Acceptance
Declaration

For Available For Service (AFS), the Modification Team Leader (MTL) ensures the form and all signalures are completed.

For Operations Acceptance, MTL ensures Sections A through E are completed and signs in Section E. MTL also ensures
Section F is completed, referring to Section F for signature instructions. Manager of Operations Production signs in
Section G. Additional signatures are not required unless specified in the Operations Tumover Plan.

SEGTION A: GENERAL | Formal AFS: [ Operations Acceptance: [ | Partial: [] Final: [X]

Facilty: DNGS | unit: © | Master ECNo.: 118880 [Rev. 00

Temporary Modification? Yes lin] No [X If Temporary Modification, enter TCR number: R
‘Hé-ster EC Title: DNGS Heavy Water Management Building West Annex Process Systems, Service Tie-ins, Power Supply,

Interface, Relocation/Removal of Interferences, and Auxiliary Aupports System
Design EC No.(s) and Rev included in Walkdown: 120719 R04
List of Walkdown Participants: Stephen Tutsch
(include Name and Department)
Date of Walkdown: | Additional Comments Attached? [] Yes Bd- No
PACKAGE CONTENTS
List all documents required for turnover to operations.
(List will expand if ‘Tab’ key is used from the bottom-right cell. Do not update header row.)

Note: Listed documents that have not yet been issued should be attached (for example and as required, Walkdown
Minutes: N-TMP-10209 “AFS Report”). Listed documenis that have been issued may be attached (for example and
as required, N-FORM-10007 “COMS Stakeholder Declaration”).

Document # Title Attached? YIN

SECTION B: DESIGN ISSUES

Issue o Yes/ Description or Comments
No/MNA
1. If formal COMS was required by the Modification Outline, is N- Yes | COMS completed and signed by Jamil Ahmed

FORM-10007 complete and has been signed by a representative of
the responsible Design organization?

> Commissioning test results have been reviewed by the design.. . .| Yes..| Commissioning Report NK38-CR-73680-10001.
engineer and the modification meets the modification performance documents commissioning test results.
requirements and intent?

3. MEL Equipment minor revision ready for launch? N/A | No existing equipment codes modified.

4 Abandoned and Removed components identified to be statused as | N/A | No equipment abandonded or removed as part of
RETIRED and REMOVED as applicable? this medification. B _

5 Equipment Bills of Material are updated? ] Yes | All new equipment is on the AEL in Asset Suite

5. Commissioning Report written and accepted. Yes | NK38-CR-73680-10001 :

I Pra-otan Health and Safety Review has been completedin | N/A'| Per the Modification Outline, no Pre-start health |~

accordance with Section 7, OHSA Reg. 851/20007 and Safety review is required.

3 Design verification of channelization and separation requirements N/A | Modification dees not impact any equipment e

for all ECs have been met? channelization and separation requirements.
Y Pt ] nﬂE_??SgG_Gd.FA.EdQ_ o Koo DT 73680‘

AlPregoure- BGUndaPy‘ {PB} dassification and I'Cgith'aﬁGn ] PNTROO= TN ET 7D DTS TN TGO O TV T

(as required) are completed? 0451548 state that the modification does not
change system classification and registration is
not required.
[10. On-line Wiring is Statused as Currently Built? N/A | No changes to On-line Wiring

11_ Air Supply List (ASL) update completed, or if appropriate, N/A | No impact on Air supply list
update in progress?

12. Power Supply List (PSL) update completed, or if appropriate, update} N/A | Modification has no impact on the Power Supply

©
<
[3

[

in progress? List

13. EQ Completion Assurance is complete in accordance with N-GUID- | N/A | Modification does not modify or add any
03651-10000, Guide to Environmental Qualification Completion equipment credited for post DBA safety functions
Assurance?

14 If applicable, has final Configuration Report been accepted by No |Configuration Report not required per contract.

Design (e.g., for Engineer, Procure, Construct [EPC] contract)?
For AFS: Recommended by Design Team Leader.
For Operations Acceptance: Signed in accordance with Opera_tions Turnover Plan. Otherwise, recommended by MTL with

*Associated with N-PROC-MP-0090, Modification Process T

OPG-TMP-0004-R004 (Microsoft® 2007)
Page 1 0of4
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GENERATION _
Available For Service Declaration
or Operations Acceptance
Declaration

For Available For Service (AFS), the Modification Team Leader (MTL) ensures the form and all signatures are completed.

For Operations Acceptance, MTL ensures Sections A through E are completed and signs in Section E. MTL also ensures
Section F is completed, referring to Section F for signature instructions. Manager of Operations Production signs in
Section G. Additional signatures are not required unless specified in the Operations Turnover Plan.

SECTION A: GENERAL | Formal AFS: [] Operations Acceptance: | Partial: [] Final:
Facility: DNGS 1 Unit: 0 l Master EC No.: 118880 | Rev.. O
Temporary Modification? Yes | No X If Temporary Modification, enter TCR number:

Master EC Title: 0-38000-MASTER-DNGS HEAVY WATER MANAGEMENT BUILDING WEST ANNEX PROCESS

SYSTEMS, SERVICE TIE-INS, POWER SUPPLY, INTERFACE, RELOCATION/REMOVAL OF
INTERFERENCES, AND AUXILIARY SUPPORT SYSTEM

Design EC No.(s) and Rev included in Walkdown: 121579 R04

kd paiticinant Stephen Tutsch
List of Walkdown Participants: len B
(include Name and Department) ISR, FEHO
Nicole Go
Date of Walkdown: Jan 15, 2014 | Additional Comments Aftached? [l Yes <] No

PACKAGE CONTENTS
List all documents required for turnover to operations.
(List will expand if Tab’ key is used from the bottom-right cell. Do not update header row.)
Note: Listed documents that have not yet been issued should be attached (for example and as required, Walkdown
Minutes: N-TMP-10209 “AFS Report’). Listed documents that have been issued may be attached (for example and
as required, N-FORM-10007 "COMS Stakeholder Declaration”).

Document # Title Attached? Y/N
N-FORM-10007 COMS Stakeholder Declaration (Detailed Design) ¥
e Detailed Commissioning Specification, Tie-in to Inactive Plant Drainage
NK38-DCS-79110-10003 {Roof/Condensate), De?sign EC 121579 i N
NK38-CR-79110-10003 Commissioning Report: Tie-In to Inactive Plant Drainage Design EC 121579 N
NK38-REF-72100-0461590 N-FORM-11003, Cade Classification/Registration Approvals and Exemptions N
NK38-REF-72100-0461591 N-FORM-10971, Reconciliation Statement N
SECTION B: DESIGN ISSUES
Issue Yes! Description or Comments
No/NA
1. If formal COMS was required by the Modification QOutline, is N- Yes | General Scoping COMS for Project held August
FORM-10007 complete and has been signed by a representative of 23, 2012. Detailed Design COMS held for Design
the responsible Design organization? EC 120643 on March 1, 2013; DEC 120643's

scope was later split into DEC 120643 and DEC
121579 so one N-FORM-10007 addresses both
ECs. All stakeholders have signed a version of
the COMS form stating that it is only for DEC

121579.

2. Commissioning test results have been reviewed by the design Yes | NK38-CR-79110-10003 accepted. DESIGN I/C
engineer and the modification meets the modification performance ACCPT milestone signed in passport.
requirements and intent?

3. MEL Equipment minor revision ready for launch? NA | No existing equipment codes maodified

4 Abandoned and Removed components identified to be statused as | NA | No equipment or components retired or removed.
RETIRED and REMOVED as applicable?

5. Equipment Bills of Material are updated? Yes |All equipment in listed in AEL and no new CATIDY
required.
5. Commissioning Report written and accepted. Yes | NK38-CR-79110-10003 was completed and
accepted.
7 Pre-Start Health and Safety Review has been completed in NA | Pre-Start Health and Safety Review was not
accordance with Section 7, OHSA Reg. 851/20007 required in accordance with Master EC 118880.
8. Design verification of channelization and separation requirements NA | Modification does not impact any equipment with
for all ECs have been met? channelization and separation requirements. |
5 Al Pressure Boundary (PB) classification and registration processes| Yes N-FORM-11003 (NK38-REF-72100-0461590) and
(as required) are completed? N-FORM-10971 (NK38-REF-72100-0461591)

*nssaciated with N-PROC-MP-0090, Modification Process

OPG-TMP-0004-R004 (Microsoft® 2007)
Page 10of 5
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GNTARIUI'“W tﬁ Hite.nf. Facilty N-FORM-10091-R015*
GENERATION

Available For Service Declaration or
Operations Acceptance Declaration

For Available For Service (AFS), the Modification Team Leader (MTL) ensures the form and all signatures are completed.

For Operations Acceptance, MTL ensures Sections A through E are completed and signs in Section E. MTL also ensures
Section F is completed, referring to Section F for signature instructions. Manager of Operations Production signs in
Section G. Additional signatures are not required unless specified in the Operations Turnover Plan.

SECTION A: GENERAL ] Formal AFS: [X Operations Acceptance: [ I Partial: [ Final: [
|

Facilty, DNGS [unit: 0 [ Master EC No.: 119824 | Rev.: 002

Temporary Modification? Yes 27 No X If Temporary Modification, enter TCR number: NA

Master EC Title: 0-38000-MASTER-PMOD FOR LPSW DISCHARGE LINE (SCI 72100), TIE-INS FOR MODERATOR &

HTS D20 SUPPLY (SCI 38110) & RELOCATIONS OF TRF BULK GAS SYSTEMS (SCI 75510, 75550,
67550)

Design EC No.(s) and Rev included in Walkdown: 122210 Rev 006

Rahul Nandi - RCM MTL

Stephen Tutsch - RCM MTL

Carmen Costache - RCM DTL
List of Walkdown Participants: Rob Stark - Constructor
(include Name and Department)  Nicole Go - OPG SRE

Katherine Liao - OPG SRE

Glen Barton - OPG OPS

John Taylor - OPG Maintenance

Ete of Walkdown: April 11, 2014 Additional Comments Attached? [0 Yes K No

PACKAGE CONTENTS
List all documents required for turnover to operations.
(List wili expand if 'Tab’ key is used from the bottom-right cell. Do not update header row.)
Note: Listed documents that have not yet been issued should be attached (for example and as required, Walkdown

Minutes: N-TMP-10209 “AFS Report”). Listed documents that have been issued may be attached (for example and
as required, N-FORM-10007 "COMS Stakeholder Declaration”).

Document # Title Attached? YIN
NK38-CR-75550-10002 COMMISSIONING REPORT: RELOCATION OF ARGON TANK AND LINE N
NK38-REP-75550-10001 AFS REPORT: ARGON TANK AND LINE RELOCATION N

*Associated with N-PROC-MP-0090, Modification Process

OPG-TMP-0004-R004 (Microsoft® 2007)
Page 1 of 6
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Available For Service Declaration
or Operations Acceptance
Declaration

For Available For Service (AFS), the Mocﬁﬁcaﬂon- Team Leader (MTL) ensures the form and 2ll signatures are completed.
For Operations Accaptance, MTL ensures Sactions A through E are completed and signs in Section E. MTL also ensurses
Section F Is completed, referring 1o Section F lor signalure instructions. Manager of Operations Production signs in

Saction G. Additional siFnatums are not ¥uired unless specified in the Operations Turnover Plan.
[TSECTION A: GENERAL | Formal AFS: Operations Acceplance: | Partial: [ Final: 3 |
Faclity:  Darlington NGS | unit: 0 [ Master EC No.. 119824 | Rev: o002

Temporary Modification? Yes [} No I If Temporary Modificalion, enter TCA number: N/A

Master EC Title: 0-38000-MASTER-PMOD FOR LPSW DISCHARGE LINE (SCI 72100), TIE-INS FOR MODERATOHR &
HTS D20 SUPPLY (SCI 38110) & RELCCATIONS OF TRF BULK GAS SYSTEMS {SCI 75510, 75540,
75550, 67550)
Design EC No.(s) and Rev Included in Walkdown: 124052 RCO3
List of Walkdown Participants: See NK38-CORR-75540-0494524
lude Name agg_Depamnam)
Date of Walkdown: NA | Additional Comments Attached? L1 Yes X No
PACKAGE CONTENTS
List all documents requirad for tumover 10 operations.
(List will expand if "Tab’ key is used from the botiom-right cell. Do not update haader row.)
Note: Listed documents that have not yet been issued should be attached {for example and as required, Walkdown
Minutes; N-TMP-10208 "AFS Report’). Listed documents that have been issued may be attached (tor example and
as required, N-FORM-10007 "COMS Stakeholder Declaration™).

Document # Title Altached? Y/N
NK38-REP-75540-10003 AFS Report: Relocation of Hefium Supply Line N
NK38-CR-75540-10001 Commissioning Report: Relocation of Helium Line N

W—
SECTION B: DESIGN ISSUES

Issue N\;?N&’A Descriplion or Comments

1 if formal COMS was required by ihe Modification Outline, is N- Yes |Formal COMS has been completed. N-FORM-
FORM-10007 complete and has been signed by a representative of 10007 has been signed by all appropriate
the responsible Design organization? stakeholdars.

5 Commissioning test results have been raviewed by the design Yes |Commissioning Test Results have besn mviewed
engineer and the modification meets the modification perlormance by the DE. Modification meels the performance
requirements and intent? requirements and Intent.

DSGN I/C Accept Milestone - April 15, 2014
. MEL Equipment minor revision ready for launch? NA | No equipment tags aflected as part of this design
: EC.

1 Abandoned and Removed components idenlified to be statused as | Yes Portlon of original piping was cut, capped and
RETIRED and REMOVED as applicable? abandoned in place.

5. Equipment Bills of Matarial are updated? NA | Thers is no impact to EBOM.

5 Commissioning Report written and accepted, Yes | NK3B-CR-75540-10001 has been written and

OPG Accepted.
> Pre-Start Health and Salety Review has been completed in NA |No PSR required.

accordance with Section 7, OHSA Reg. 851/20007
3. Design verification of channelization and separation requirements NA | Modification does not impact any equipment with

for all ECs have been met? channefization & separation requirements.

5 Al Pressure Boundary {PB) classification and registration processes Yes | All PB classification and regisiration requiremenis '
(as required) are compisted? are addressed as part of Design EC.

10. On-line Wiring is Statused as Currently Buift? NA | No impact to OLW.

11. Air Supply List (ASL) update completed, or if appropriate, NA |Noimpact 1o ASL.

update in progress?
12. Power Supply List (PSL) updale completed, or if appropriale, update| NA |Noimpactto PSL.

in progress?

13. EQ Completion Assurance is complets in accordance with N-GUID- | NA | EQ Completion Assurance is not required for this
03651-10000, Guide to Environmental Qualification Completion modification as there is no impact 1o EQ.
Assurance?

-Associated with N-PROC-MP-0090, Modification Process
OPG-TMP-0004-R004 (Microsoft® 2007)
Page 10l 4
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UNTAR“]FﬁWE Records File Information: OPG Proprietary
Life of Facility "
N-FORM-10091-R014*
GENERATION . _ _
Available For Service Declaration
or Operations Acceptance
Declaration

For Available For Service (AFS), the Modification Team Leader (MTL) ensures the form and all signatures are completed.

For Operations Acceptance, MTL ensures Sections A through E are completed and signs in Section E. MTL also ensures
Section F is completed, referring to Section F for signature instructions. Manager of Operations Production signs in
Section G. Additional signatures are not required unless specified in the Operations Turnover Plan.

SECTION A: GENERAL | Formal AFS: [ | Operations Acceptance: | Partial: Final: []

Faciity: DNGS | Unit: 0 | Master EC No.: 119824 | Rev.: 002

Temporary Modification? Yes [l No If Temporary Modification, enter TCR number: =
Master EC Title: 0-38000-MASTER-PMOD FOR LPSW DISCHARGE LINE (SCI 72100), TIE-INS FOR MODERATOR &

HTS D20 SUPPLY (SCI 38110) & RELOCATIONS OF TRF BULK GAS SYSTEMS (3CI 75510, 75540,
75560, 67550) .
Design EC No.(s) and Rev incduded in Walkdown: 120670 ROD - This partial AFS constitutes the installation and
commissioning of the Argon Tank Instrumentation and Cabling design
Stephen Tutsch - RCM
Rahul Nandi - RCM
List of Walkdown Participants: Glen Barton - OPG
(include Name and Department)  Nicole Go - OPG
Rob Stark - B&M

Date of Walkdown: April 11, 2014 [ Additional Comments Attached? [1_Yes K No
PACKAGE CONTENTS
List all documents required for turnover to operations.
(List will expand if ‘Tab' key is used from the bottom-right cell. Do not update header row.}
Mote: Listed documents that have not yet been issued should be attached (for example and as required, Walkdown
Minutes; N-TMP-10209 “AFS Report”). Listed documents that have been issued may be attached (for example and
as required, N-FORM-10007 "COMS Stakeholder Declaration™).

Document # Title Attached? Y/N 4
N-FORM-10007 COMS STAKEHOLDER DECLARATION / ISSUES REPORT Y ;«’ﬂ)‘
COMMISSIONING REPORT: RELOCATION OF ARGON LINE AND ST1:
NK38-CR-67550-10001 INSTRUMENTATION =N Lk e
rlgﬁ,ﬂfﬂ*
SECTION B: DESIGN ISSUES
Issue Yes/ Description or Comments
No/iNA
1 If formal COMS was required by the Modification Outline, is N- Yes | General Scoping COMS for Project held August
FORM-10007 complete and has been signed by a representative of 23, 2012. Detailed Design COMS held for Design
the responsible Design organization? EC 120670 on June 20th, 2013; COMS

declaration signed by RCM Design and OPG
Refurbishment Design.

2 Commissioning tast results have been reviewed by the design Yes |DSGN /G ACCEPT milestone signed off by
engineer and the modification meets the modification performance designer
requirements and intent?

3. MEL Equipment minor revision ready for launch? NA | No existing equipment codes modified.

4. Abandoned and Removed components identified to be statused as NA | No equipment abandoned in the field.
RETIRED and REMOVED as applicable? Components were removed per Waste

Management Plan 48070014-WMP
5. Equipment Bills of Material are updated? NA | Modification does not impact an EBOM
5. Commissioning Report written and accepted. Yes | NK38-CR-67550-10001 has been written and
accepted. AR lo track issuance in PassPort

7 Pre-Start Health and Safety Review has been completed in NA | Pre-start health and safety review was not
accordance with Section 7, OHSA Reg. 851/20007 required in accordance with Master EC 119824

3. Design verification of channelization and separation requirements NA | The cables in DEC 120670 are control cables
for all ECs have been met? which are on the same channel (channel B}. No

- separation requirements in design.
9. All Pressure Boundary (PB) classification and registration processes| NA | This modification does not impact any pressure
(as required) are complated? boundary components

“Associated with N-PROC-MP-0090, Modification Process
OPG-TMP-0004-R004 (Microsoft® 2007)
Page 10of4
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B e 0 R Document Number: Revision: Page:
UNTAnlur"w tﬁ FIN-FORM-PA-004* RO3** 10f1

REPORT OF EQUIPMENT IN-SERVICE:
GEN ERATIUN Capital Projects Only

Instructions: Forward completed and signed copy to your Controller. Date |

Controller to review and issue to Asset Managﬂnent 20-Dec-16
Project / Asset Description Project no.
D20 Storage and Drum Handling Facility 16-31555
Approved Project Amount | Date of project release Work order no. (if app.)| Project Management Group
$381,129k 06-Mar-2015 Nuclear Projects
In-service amount | % of work completed| % of work Capital in-service date placed date ready for
previously reported | this report completed LTD | amount of this report| in-service service
$14,637,565 (5%) | 41% 46% $160,000,000 | December 31, 2016| December 31, 2016

Site/Location Name: Darlington GS
Interim In-Service Transfer Credit Account (Controller)

Super Asset Number (Controller) 001151
"""-Super Asset Descrlptlon (Controller) | REFURB DARLINGTON GS COMMON
~ Asset Class (Controller) | 15340000 system & 152000000 bulldmg """""""""""
~ Life To Date Actual Expenditures | $340,895,780.00 (FW124_2016)
~ Description of key equipment installed including | See attached Memo & Cost Breakdown attachments
equipment code /SCI where applicable. Provide | 12 137,300 for asset class 152000000 building
cost breakdown of key equipment. 37,867,738 for asset class 15340000 system/equlpment
MCompany Code / Business Area (Controller) ~ | 9807DNGS

Descrlptlon of eqmpment that was removed as N/A for this REIS
part of this project (in-service year, asset name,
asset number, date installed, and date
removed). Complete Surplus Asset Declaration
form. (See Supply Chain Website under
Investment Recovery).

Removal costs

Authorized Plant Authorized - Project Manage!
20i7-01- 10O
Date Date
Projects & Modifications 703-8605
BU Phone # BU Phone #
Anthony Colella - [l M
Name (printed) & Empl # Signature Name (printed) & Empl. #=  Signature
Hydroelectric or Fossil — Production /Plant Manager
Nuclear — Station Director of Eng./Ops. & Mtce., OR Project Manager

attach AFS Form (N-FORM-10091-R006)
Controller Review

Reviewed by: Date: Reviewed by:

Derek Kindlon — Refurbishment Controller Finance  Shawn Klis — P&M Controller Finance

Station Controller Controller for Project Organization

*Associated with: Project Accounting and Reporting Procedure FIN-PROC-PA-013 and Fixed Asset Accounting, FIN-PROC-PA-005
** Revised March 2007
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ONTARIOPDWER

GENERATION

OPG Proprietary

January 10, 2017
File No.: NK38-CORR-38000-0630378

Zar Khansaheb
Director of Operations & Maintenance
Darlington Nuclear Generating Station

Report of Equipment In-Service (REIS) Submission for D20 Storage and Drum Handling
Facility; Project 16-31555, as of December 31, 2016

Zar,

Please find attached the Report of Equipment In-Service (REIS) form, dated December 20", 2016, for
the D20 Storage and Drum Handling Facility, project number 16-31555. This REIS places $160M of
capital in service or in a “"useful” state in the event the new PHT storage tanks installed in the D20
Storage and Drum Handling Facility basement are needed to store Unit 2 PHT water in an emergency
prior to full AFS declaration. The following project milestones were achieved in November of 2016 and
are presented below as justification supporting this REIS submission:

e The Seismic Dyke topping slab was poured on August 6, 2016, which completed the seismic
dyke civil/structural installation. All inspection and test plans (ITP’s) and quality documents
related to this work were signed off by both civil contractors; Ellis Don and Aecon and
completion assurance was completed and verified by OPG Field Engineering. If required,
copies of the signed off ITPs are available for reference.

¢ CNO milestone milestone #78, Campus Plan D20 Heavy Water Storage Facility involved the
completion of the mechanical installation of piping and tanks sufficient to establish a flow path
that connects up to 5 D20 storage tanks in the new Heavy Water Management Building West
Annex (HWMB WA) basement to the PHT transfer header tie-in valve within the existing
HWMB/TRF building. This installation establishes a flow path to fill the new PHT storage tanks
with Unit 2 PHT water. This milestone was completed on November 30", 2016. A copy of the
milestone completion declaration is attached to this memo for reference and includes copies of
the contractor’s signed ITPs, which have been reviewed and verified by OPG Field Engineering
Quality Oversight

Life to Date project costs up to the end of December, 2016, amount to $340M. To determine the
amount of costs that are associated with the equipment that have been made available to use for
supporting the flow path for the PHT water to the tanks, a calculation has been completed that
apportioned the costs associated with the civil structure and equipment that has been completed in
conjunction with the milestone. These costs were evaluated and distributed appropriately to calculate
the in service value of $160M that is included in the REIS form attached.

@ Ontario Power Generation Inc., 2017. This document has been produced and distributed for Ontario Power Generation Inc. purposes only. If you are
not the intended recipient, you are hereby notified that any review, retransmission, dissemination, distribution, copying, conversion to hard copy or other
use of this communication is strictly prohibited.

Assaociated with OPG-STD-0030, Classification, Protection and Release of Information OPG-TMP-0005-R003 (Microsoft® 2007)
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OPG Proprietary
NK38-CORR-38000-0630378

0630378

Please advise if you have any questions or require further clarification.

Sincerely,

~
-~

Anthony Colella, Manager

D20 Storage Project

Darlington and Infrastructure Design Projects
Projects & Modifications

Attachments:
1. Project 16-31555 REIS submission dated December 20", 2016
2. D20 REIS Scope of Work — January 10, 2016 (distributed LTD costs)
3. 2016 CNO Milestone Completion (M/S #76) memo — PHT Mechanical Tie-ins

cc: Nahil Rahman, Art Rob, John Blazanin

OPG-TMP-0005-R002 (Microsoft® 2007)
Page 2 of 2
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GENERATION

‘Darlington Nuclear, PO BOX 4000, Bowmanville, ON L1C 378

MEMORANDUM
Anthony Colella

Manager, D20 Storage Project
0114

2016 CNO Milestone Completion — M/S #76

Project Name & Number: 16-31555 — Heavy Water Management Building West Annex
Milestone Title: Primary Heat Transport (PHT) Mechanical Tie-ins
Due Date: 30 November 2016 Completion Date: 30 November 2016

Key Milestone Department Milestone 0O

(Indicate proof of milestone completion, e.g. attached AFS form)

Refer to attached memo (NK38- CORR—38000 -0627698) showing mechanical flow path for
PHT system with approved ITPs and work plans.

Prepared by:

Mike Marpntat
Senior Technical Engineer/Officer
D20 Storage Project

Dol

Anthony Colella
Manager, D20 Storage Project

Approved by:
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| SNC-LAVALIN NUCLEAR INC.
0) iNCiIAVAUN A 2o N 2275 Upper Middle Rd East
J Nuclear :

Oakville, ON
Joint Venture L6H 0C3
Via Electronic Mail — Transmittal No.: AO0004-TML-2956 Tel:  (905)829-8808
Fax:  {905)829-8809
December 07, 2016 ’
Project Manager, Heavy Water Management Building West Annex N\(sg ~CoRR - 38000 - O L CI@

Ontario Power Generation Inc.
1908 Colonel Sam Drive

Oshawa, ON
L1H 8P7
Attention: Mr. Anthony Colella — Project Manager - HWMB West Annex Project
Darlington Nuclear Refurbishment Program
OPG Darlington Nuclear Generating Station (DNGS) - HWMB West Annex Project
Subject: Confirmation of Mechanical scope completion to establish PHT flow path to support
November 30th Milestone.
References:

1. Darlington Heavy Water Management Building West Annex Scope of Work NK38-SOW-38000-10011.

Attachment:

1. PHT Line Flow Diagram and ITPs.

Dear Anthony,

This letter is issued to provide confirmation of the completion of the Scope of Work for the Construction Work
Packages (CWP’s) listed below. The work associated with these packages was completed before the end of
the day November 30th, 2016.

e A00004-M-120421-F5001 - PHT Line Flushing

e A00004-M6-120421-TS-01-04 - PHT Line Pressure Test

e AQ00004-M6-120421-WA41001 — PHT Tank Tie-In

e A00004-M6-120402-D22001 - PHT Line Part A. Tie-In

e A00004-M6-120421-D25001 - PHT Line Part B. Tie-in

e NK38-WPL-38110-0457864 - Part A Tie-In for Valve 940 and 941
e NK38-WPL-38110-0616951 - Part B (Final) Tie-In

The sign-offs in the Inspection and Test Plans {ITP’s) within these identified CWP’s were previously agreed to
amongst the joint OPG / Aecon project team to be the indicators that would establish a mechanical flowpath
from the HWMB to the PHT Storage Tanks in the new West Annex-HWMB.
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: SNCLAVALIN SNC-LAVALIN NUCLEAR INC.
' | ¢ v ¥ o ' 2275 Upper Middle Rd East
®) DGLIN A@CON
Joint Venture L6H 0C3

Tel: (905) 829-8808
Fax: (905) 829-8809

The signed ITP steps as attached, confirm the completion of installation and QC verifications for the pre-

commissioning, testing and connection of Line L486 from the PHT Tie-in Valve V940 to the PHT Storage Tanks
TK14-21.

All remaining verification steps will be signed off as part of the CWP close-out process.

Scanned copies of selected pages(signed) from the referenced documents are attached for reference.

Sincerely,

Julianne den Decker
D20 Project Director
SLN-Aecon Joint Venture

cc

OPG
Nahil Rahman, Mike Marontate, Penny-Lynn Macdonald.

Project Mailbox
DocControl628411@snclavalin.com

SLN-Aecon JV

Sam Bambino, Rob Stewart, Radu Dudu, Tony Pallotta, Jack Gibson, Peter Ferguson, Jo shanks, Michael Battye,
Mike Petrovic, Dave Marsh, Vilayvanh Phetxomphou, Robert Hachey, Nicolas Lepipas, Alex Chen, Mo Arbabi
Monfared, Nafees Shah, Nasser El-Hindi, Richard Murray.
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e

INSPECTION-AND TEST PLAN
Prepared by  Paul Sanders %,3 Date BiNov/16 [ AJJANI Acceptance N/A /;:"E\
Qaspproval e V" N T bate |7, jof%6 | Ghient Approval Soayad s\ P T v | W5V 10 (2008
2.1 PM Approvat }?L . Date | poveinl (G j
Customer reference OPG Darlington NGS - D20 Project, OPG WO 03013254/031 7001
Aecon Industriat Reference Ascon Project # AQD0D04
Quality Reference Aecon Indusirial Quality Assurance Manual, N288 Quality Asstirance Manua] Fabrication Supplement, N285 Quality Assurance Manuaj EPC Projects, CSA
Y N285 .08 Update 2, ASME-B31.1 2010, - .
MECH 8852B Rev. 01, ECE 120427 Rev. 04 Flushing of D20 Supply Lines {1488, L.707, |.708, £4386, L440, 1433, 1705, L706).in HWMB West Annex and
System Exdsting HWMB Bidg.
I rewing number Flow Dingram; NK38-DRAW-38110-10025sht 00017 0062 o
Tawing e IS0 drawings: NK38-DRAW-38008-10001/ 10003/ 100057 10042/ 10043/ 10044/ 10047
Inspection and Test Plan Number A00004-M-120421-F5001 Revision Number | 0
Operation s Desoription Controfling | Acceptance History Witness Point
No.| Department |~ "o00 Document |  Criteria Docket | Aecon | Client |ALANL| oOPG Comments
Verify received materials are free from
damage and deterioration and material
identfiication, grade, and size is compiiant
and traceable 1o supplied documentation. N28g QA
_ Manyal Qo110
Construction } T any materiaf is found fo be Section 3 Inspection
unacceptable or has lost traceabiity, an Subsection  Report
NCR and jor 082D 3.10 Meets ,
. Drawings, NO14 4 4!
Release to field for installagion. EC# 120421 BOM, Materia] Log M Hy
5 EC# 120421 ‘ aglik
: QCP 5011 | QCP 505.7 Q001 i
Verify recelved maferlals are free from QCP 5057 | QCP 50047 Non- D o
damage and deferioration and material QCP 508.8 | QCP509.49 | Conforrmance Ll
idenfification, grade, and size is compliant| qep 508.17 | QCP 5011 Report
and traceable fo supplied documentagion. QUP 508.40
) Qo2
Quac ! If any material is found to be Wi Opn 103.2 NCR Log
unacceptable or has lost traceabiity, an -
NCR and /or OS&D
Release 1 fleld for installation,
YA r’."i("
o/
1
1 at 1L
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Inspection and Test Plan Number | A00004-M-120421-F5001 Revision Number 0
Cperation Toot Description Controlling | Acceptance History Witness Point c ¢
No.| Department | 9020 Document |  Griteria Docket ' | Accon | Client |AJLANL! opPG [omments
Notify AECON QC prior to the start of
. work. Compile, Stage all relevant and i
Construction | required, Parts, Permits, Equipment and ! i\‘}“ .
: I [
. Drawings Drawings,  Meets This ¢
0 EC# 120421 EC# 1260421 e v
) Wi Opn 102.3
Verify ali required Drawings, Parts,
QAIQC | Permits and Equipment is compiled and
staged.
Frior to Execution Ensure Al Calibrated
Equipment has a valid and current
calibration sticker altached, and a valid
- and current copy of a calibration o
Consfriction : certificate has been placed in this CWP.
All meastrements are completed, EC# 120421 EC#Mfze;z't This TP
15 recorded and peer verified, QCP 314.0 Y v
W1 Opn: 1046 Calibration
QCP311.0 | Ceriificate(s)
Verify all Calibrated Equipment (if
. required) has a valid and current
QAQC i Calibration Sticker attached, and a valid
and current copy of the Calibration
Certificate has been piaced in this CWP.
20f12
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inspection and Test Plan Number

A00004-M-120421-F5001

Revision Number 0
Operation Py Description  Controlling | Acceptance History Witness Point G
No.| Department | -oc2tion Document | Criteria Docket | Ascon | Glient |AL/ANL| oOPG omments
Review Precurser Checklist has been
Construckion ’ I completed to ensure required Instaliations EC# 120421
! and inspections have been completed are g ikt
documented. NK38-DRAW.-
3811010025 | ECH 120421
sht 001/602, Precurser v
20 iSO drawings | NK38-DRAW-{ Checkshest
38110-10025
Precurser sht 001/002, This TP D
Checksheet | ISO drawings
Verify and Document piging fo be
Qc i flushed has been Instalied and Opn Wi
inspections have done and documented. |  200.6.1
Determine and lay sut the correct EC# 120421
Construction £ temporary flushing fitting locations per ) ek
. piping Isometric drawings NK38-DRAW- "%‘
38110-10025 el b
shtoot/eng, | DOF 120421 M
IS0 drawings NK38-DRAW- N
25 - ThisITR
38110100258
Opn Wi
‘ ) 200.6.2, sht OOTIQOZ, D
Verify and Document temporary fiushing 500.6.3 SO drawings
ac I fitting locations marked for installation 200-6:8’
matches the focation on the piping 200.-6.13’
isomeltric drawings prior to preparing pips 200.6.17
3pf12
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Inspection and Test Plan Number ABD004-M-120421-F5001 Revision Number 0
Operation — Description Controliing | Acceptance History Witness Point o
No.! Department ?o ds:n Document Criteria Docket Ascon | Ciient [ALJ/ANL] OPG omments
Perform "As-1 ef{" FME inspection o
" ensure internal surfaces of pipe, valve
t
Construction : and fitings are cleaned as per N-PROC- | N-PROC-MA-
MA-0018 before instaliation, 0018
Qoio H
50 acpsi0g | NFPROCHMA | 1o pection
Report
Wi Opn {FNE) D
200.6.5,
Perform and Document second "As Lef* | 200.6.11,
Qac i FME inspection is sompleted prior to 200.6.15
installation of temporary flushing ftiings.
install fittings, hose connectors and Quality Manual Qo1o
. {ves as per connections marked on the ‘ :
Construction ! yalvesas | N ) QCP 308.33 Inspection
ﬂgsh circuit drawings. Report
35 Wi Opn Meets Motz
200.6.6, ECE 120421 Threaded
200.6.7, Assembly D
200.6.9, Report
Verify installation of fitlings, hose 200.8.12,
oaac ' |connectors and valves 200.8.18
40f12
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Inspection and Test Plan Number AO0004-M-120421-F5001 Revision Number 0
Operation Tooi Description Controlling | Acceptance History Witness Point
No.| Department |-ofation Document | Criteria Docket | Aecon | Glient |ALIANL| OPG Comments
e
o 1\1 3 ,;}-.-_»L\E:
Perform "As-Left" FME Inspection to g ) H '
Construstion i ensure internal surfaces of pipe, valve N Pzgﬁ;MA.
N and fitings are cleaned as per N-PROC- H
MA-0Q18 pefore instatiation. N-PROC-MA-
40 : QCP 5108 0018 Q010
Inspection D
WI Opn Report
Perform and Document second "As LeR" 200.6.22 (FME)}
ac I FME inspecton Is completed prior to Ak
instaliation of lemporary flushing fittings.
install threaded fitting, valve and hose .
. adapter as per connections marked on Quality Manual qu EINTR
Construction H & e inspection Lt
hie flush circuit drawing., NK38-DRAW- Report -
38008-10005 W
45 hMeets MG13
QCP 308.33 | EC# 120421 Threaded
Assembly (a3
) Report
Verify installation of threaded coupling, Wi Opn
avae b aive and hose adapter 200.6.23
50f12
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Inspection and Test Plen Number A00C04-M-120421-F5001 { Revision Number 0
Operation - Contraling | Acceptance | History Witness Poin
Location Bescription - ) GComments
No.| Department |~ ", Document Criteria Docket Aecon | Client JAIJANL| OPG
Setup the flush circuit per the wo
Construction I |instructions. ’ . i
Ensure cam lock Jevers are tie-wrapped. |Quality Manuat TRiS TP | e
50 g[gg Client QA at least 24 hrs prior to Wi Opn Meets M008 H
¢ 200.6 2'5 EC# 120421 | Recirculation D
.6.25, !
QAQC ; Verify Gauges are calibrated and fiush 200.6.23, Fuss: elztata
setup as per work instructions / fiush 200.6.27 )
cireuit diagrams.
Verify cam-lock levers are secured.
Flush Pressure: <70psi{g}
. Perform the pump dlosed cirouit fiush per b % . |[based on pump curve]
1 r i . ; 3 12 K
Constsuction work instictions. L - $¥/|Rate: 200 fmin for 10 min.
K e ) © e
- W 5 9[ il AN SR IR
Wi Opn Pump Skid . WO T wd
55 200830 | closed ciruit | 1S TP A ;"»\‘*mi‘“‘-" o e “F
LA P shape#t 16 and 85
‘t. P il e
QA/QC i Witness fiush A per PG gomag, |
X IWE\-
W 5 el 200

cof12

{

pless BE fiw X S bl
wdiecGar  af g h wailmgs S
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Inspection and Test Plan Number AQ0004-M-120421-F5001 ; Revision Number o
Operation e Description Controfiing | Acceptance History Witness Point c
No.| Department %o J: Decument Criteria Docket Accon | Chent [AMANL] oPg omments
Attach copy of Iab resu!ts
Consiruction I Take sample of the water fo Chem Lab for
testing, L
resting Quality Manual g o
. v - %
Meeis . \Y4
60 ; This TP Y
Wi Opn EC# 1204214 D euk
200.6.31 2 AP
Verify resuits of water test are )
i
QARC P |acceptable.
Flush Pressure: <7Cpsi(g)
Construgtion | p |- evorm the flush per work instructions ) . . jibased on pump curve)
Appendix Operation A and B Wi Opr R sl 4 {Rates:
200638, -1 moos et . L i, Hose purge {Op A): 280
~ - " H 4 “Tmin (2 NPS}- 5 sec
8% 200.6.34,7 Moets Reciroulation £ LAsh (Op B):
2006.35, { | EC#120421 | Flush Data b Y a0 tmin: a0 mn\5
oAGE j  [Verifyresults of flush and record resutts | 200.6.36,{ | Sheet | % __‘_.__._M*__‘_//
on requlired documents. 200.8.37 3 P E%. G ! "ﬁ E I .
15 -t 54t (i it %,v {
h Ao ¥ N
wle
Attach copy of lab results
Rag o E“(‘(ﬁw‘ & ¥im ), ‘*
Construction i Take sample of the water to Chem Lab for s ;
testing. Quality Manual
Qe10 H \/
70 Wi Opn Ecy?gi&z 4 Inspection \{
200.6.38, : Report D
200.6.39, < e
QAGC ! Verify resuits of water test are acceptable 200.6.40 B
and record resuits T
7of12
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|Inspection and Test Plan Number l A00004-M-120421-F50601 [ Revision Number 0
Operation Tooehi Description Controling { Acceptance History Witness Point Comments
No.| Department |72 " Document |  Criteria Docket | Aecon | Client |ALANL| oPG
Flush Pressure: <70psi{g)
Construction | Perform the vent and drain line flush per B {based on pump curvel
o work jnstructions Appendix Operation C L et Rate: 18 Ymin (172 NPS)
Mo08 31 ¥min {3/4NPS)
2 min each.
75 21";; SZ'.: Meets Recirculation H L
200‘6. 42' EC# 120421 Flush Datg D
QAIQC 1 Verify results of flush and record results o Sheet
on required documents.
Construction 1 Drain Piping as per work instructions
Wi Opn Meets .
8 200644 | Ec#iz04py | THISITP v
QaQC i Verify piping has been gravity drained
Disconnect hoses, vaives and pump QQ ality Manual
Construction t assembly : .
\ Remove temporary fittings Wi Opn "\f‘l'
200.7.1, Meets i
85 200.72, EC# 120421 This TP v R
200.7.5, ~
200.7.8, e 4
Verify removal of temporary fittings as per |  200.7.11, 7
QA/QC ! the marked fush cirouit drawings. 200.7.14 Gr =
T R
b2
oy
o
=
[~
-
\f
8of12
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Inspection and Test Plan Number f

A00004-M-120421-F5001

Revision Number f 0
Operation Tocation Dnsériptio n Contreliing | Acceptance History Witness Point
No.| Department | =775 N Document | Criteria Docket | Accon | Client ALANLI OPG Comments
N-PROC-MA- )
0018 ;\G{Jt
Perform "As-Left" FME Inspection to S
Construction ' ensure internal surfaces of pipe are free B T
'3 it Hp)
of any foregn material QCP 510.8 N-PROG-MA- QB'H? H 1/
a0 . 0018 inspection Y
v Wi Opn Report
200.7.3, (FME) D
200.7.8,
Perform and Document second "As Left*]  200.7.8,
Qc 1 FWE inspection is complsted pricr to 200.7. 12,
installation of FME caps. 200.7.15
QOCP 309.32 "T
Install FME covers and permanent fittings | QCP 308.33 Qo10 W
Construstion I ias marked on the flush circuit drawings. : Inspection | il
N-PROC-MA- Report”
go1is w
o5 N-PROC-MA- MO13
W[ Opn 0018 Threaded
200.7.4, Assembly D
200.7.7, Report
Verify installation of FME caps and 200.7.10,
Qaac ' lpermanent fitfings 200.7.13,
200.7.16
P ! inai Inspeacti
el'form’waikcown and Finai Inspection N285 Quality
as per Z298.3
Constfruction f Manufﬂ EPC
. Projects Q019
Verify and Document Final Inspection ~ N286 Quai {hspection 3
As per 2288.3 @ity Report H Frrmas ! Note:
<00 _ QCP 309.67 | Manuat EPC Y Y -
i _ i L QCP 310.2 Projects : H’ y Q010 Form Ensure as left
Aecon QC and Construction and or Fieid QCP 510.8 G oos D \ photos were taken
Engineering will perform a Final Walk Punch List
QAa/QC ! Dewn Inspection %o Ensure final product Farm
WI Cpn
compietion and Document any
o 200.7.18
deficlencies.
Sof12
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%é’?@’:ﬁ:@m

Prepared by jlanCameron . Date 20-Nov-2016 ALIAN]. Approvai NPT N _, Date i\‘ QTS 23,24 it‘
QA Approval *'ﬂ_____-m...»...’ 2 Date |4/ 27 Client Approval EANIRW Y Date | nifpy 32 Ineta
PM Approval W .———-7"' bate 1922 A f}!{ 2 éé 7 ' '

Custamer reference

OPG E( adington NGS - D20 Preject, OPG WO #03013264

Aecon Ihdustrial Beference

Project # AGCG004

Aecon Industrial Quality Assurance Manual, N286 Quality Assurance Manual EPC Projects, B51 Manual, issue 4,
GSA N2gs -08 Update 2, CSA B51-2009, Update 1, ASME B31.1 2010, FICREQOS3, FICREQO4, FICREQDS, FICREQ12, FICREQ1S, FICREQYS,

{Quality Reference FICREQ21
System £G #120421, Instaflation of Piping in West Annex Bidg, Class 6
System EC #123130, Installation of Tunnel Frames Supports inside Pipe Chase, Class 6
Drawing number Flow Diagrams, Design Pressures, Temperatures, and CRN will be indicated for each isometric Drawing or Line
finspection and Test Plan Number A000064-M6-12042%-T8-01-04 Revision Number I 0
Operation " Inspection Paint
e Acceptance History
: [ rolli o
No. | Departmert L(g:::n Description Controlling Document Criteria Docket Aecon | Orient | ALJANA oPG GComments
N28S QA Manual {f
Verify received materials are free from Section 3 Sbséction D::;?:Ss gﬂ;?é 15%\"5;0
damage and deterioration and materiaj 3.10 EC #120424 BOMQ ? 3?_[
identification, grade, and size is compliant and QCP 501.1 EC #1 20'421 NO14
5 QAIQC t traceable fo supplied documentation. QCP 505.7 QCP 505.7
: i any material Is found to be unacceptable or QCP 508.8 QCF 508 -17 Qoo1 -
has lost traceability, an NCR and /or OS&D QCP 509.17 QoP 509' 49
Release to field for installation, - QCP 509.48 QcP 501‘ 1 Qoo2
Wi Opn 103.2 )
Notify ARCON QC prior to the start of work. . £
Construction t Compile, Stage &l relevant and requived, Drawings, G ™
10 Pasts, Permits, Equipment and Drawings EC #120421 Meets Q48 ity
y N ! N Wi Opn 102.4 EC #120421 Tp
QAT i Verify all rf.-qmred.Dramngs, Parts, Permits &103.1
and Equipment is compited and staged.
Prior to Execution
Ensure All Calibrated Equipment has a valid
and current calibration sticker attached, and a
Construction | valid and cument copy of a cafibratior
centificate has been placed in this CWP, Qo4o
All smeasurements are completed, recordeg | EC #120421 QUP}  Meets e
15 and peer verified. 311.0 EC #120421 v
Wi Opn 104.6, 600.6.14| QCP 311.0 G026
Verify all Calibrated Equipment (f required} : M&TE Log
has a valid and current Calibration Sticker
Qa/Qe { attached, and a valid and current copy of the
Calibration Certificate has been placed in this
CWP,

{:’1}\;« ."
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Inspection and Test Plan Number | ACD004-116-120421-TS-01-04 | Revision Number | 0
Operation Acceptance Histo Inspection Point
; oot ; 1y
No.| Department Lt::c:;z:n Description Controfling Document Criteria pocke t Aecon | Client AAFANI orG Commepts
NOTE: ITP Construction Operation Numbers 200.7 can be Performed in any Sequence.
The QC Verification Operations Shall be performed in Correlation with the Related Construction Activities
Performed Sequence.
Instaliation of Piping Supporis inchaticd cnder peinamad T <
0-38000-HG926, 0-38000-HGS24, 0-38000-HGU28 to 0-3B000-HGOS7 ~ A29rov- Mov dovyion uany ¢ 9 oy
As per NK38-DRAW-38009-10003 and Support Installation Details ADETE G L L e R0
Instatlation of Piping Supports e
0-36000-HS841 to 0-38000-HS861  ~nsfwficd weden soigiwad /77 RAE]
As per NK38-DRAW-38009-10005 and Support Installation Detajls Lo
Installation of Piping Supports
0-36000-HG1134 Inidaficd wnden gl
As per NK38-DRAW-38009-10043 and Support Installation Detajls /42w o .
Installation of Piping Supports
8-38000-HG1120 to HG1124, HG1511
As per NK38-DRAW-380G09-10043 and Support Instaliation Details
v installation of Piping Supports R I S U D PR .
0-38000-HR1164, 0-35000-HR1165, 0-38000-HR1173 R o bte ttanen & I
As per NK38-DRAW-38009-10047 and Support Instaliation Details '
Installation of Field Run Piping Supporis instaite . pnden Bl ETE
As per N-STM-01110-10008 & N-STM-01110-10010 a0, o0e jri 30us, o P3uan, o
g s
Drawings,
Verify Support L.ocati?n and Ensure the tag E(g:c‘?:?g?
Construction H !223&[ n';latches:'le dp;?seﬁs:pp::r:l;mber ?:: Wi Opn 200.6.1,
real meas ':mwiﬂ e S per 200.8.2, 200.6.9,
S 200.6.10, 200.6.20,
200.6.21, 200.6.31,
200.6.32, 200.6.44, Support Q10 v
20 200.6.45, 200.6.58, instaliation Inspection
200.8.59, 200.5.65, Drawings Report 3]
200.6.87, 200.6.73,
Verify and Bocument the Support Location, 200.8.74, 200.6.88,
QAGe I and the tag number matches the pipe support | 200-6.89, 200.6.102,
number, Verify and Document all measureg | 200.6.103, 200.6.118,
distances are as per the drawing. 200.6.119, 200.6.128,
200.6.131, 200.6.134,
200.8.143, 200.6.145

20f16
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N

A00004-M6-120421-TS-01-04

Inspection and Test Plan Number r Revision Number 0
Operation o o Acceptance History Inspection Point ‘
No. | Department choa::n Description Controlling Document Criteria Docket Aecon | Client A_.I AN oPG Comments
Assign welders, Verify Welders Qualifications E%ﬁ’s‘%os‘fg
. are current and a copy of the welders tickets -
Construction | 1| and i required the continuity log is placed in QGP 509.35 Welder's TSSA
the CWP. g WI Opn 200.6.5, qualified to Welder's
.200.6.15, 200.6.26, |ASME Sect. IX Tickets v
25 200.6.39, 200.6.52, and and
200.6.62, 200.6.63, wo13 wo13 D
200.6.64, 200.6.65, Welder Welder
QA Verify Welders Qualifications are current and a 200.6.68, 200.6.76, Qualficaion | Qualification
e} | N 200.6.84, 200.6.94, Log Log
copy is attached to the CWP. 200.6.108, 200.6.122,
200.6.136, 200.6.147
EC#120421
Support Installation
Drill and Torque Hanger using a calibrated Details
. wrench and the specified Anchor Bolts. As Hilti Installation
Construction : per the support installation detail and the Procedure :
manufacturers installation procedure. WI Opn EC#120421
200.7.12, 200.6.13,
200.6.14, 200.6.22, Support M-11
30 200.6.23, 200.6.24, Installation Torque v
200.6.25, 200.6.33, Details Rooor .
200.6.34, 200.6.35, D
200.6.36, 200.6.46, |Hilti Installation
Verify and Document the Anchor Bolts are 200.6.47, 200.6.48, Procedure
QAIQC | Installed and Torqued comectly 200.6.49, 200.6.90,
As per the support installation detail 200.6.91, 200.6.92,
and the manufacturers installation procedure. | 200.6.93, 200.6.104, |
200.6.105, 200.6.108,
200.6.107, 200.6.130

30f16 Form Number Q 040 Rev 2
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Inspection and Test Plan Number A00004-M6-120421-TS-01-04 Revision Number 0
Operation - Inspection Point
Location Description Controlling Document Acge.fta-nce SIStzz - i ALJANI Comments
No. | Department Code nteria oc Aecon | Client ] OPG
EC #120421, HE 520
QCP 509.59, 509.8 . L &%
WPS # -““t. ‘
Install supports per the requirements of the 11-21-N4A, ' i ot
support installation detail WI Opn 200.6.4 LG aan
Transfer Heat Numbers prior to cutting & 200.6.6, 200.6.7, ‘ o
. material 200.6.8, 200.6.16, R
Construction ! Perform welding operations In accordance 200.6.17, 200.6.18, H ‘KT 37
with weld details on support installation details| 200.6.27, 200.6.28, (i stall « d
and Welding Procedure Specification 11-21- | 200.6.28, 200.6.38, : e
N4A 200.6.40, 200.6.41, o
200.6.42, 200.6.51, . ehe?
200653, 200654, | EC #120421 ADnE G4
200.6.55, 200.6.56, Support " e 4 Lae
200.6.61, 200.6.70, Installation Ww3goel
. Weld Map /
a5 200.6.71,2006.72, | Drawing o v \/ re
2006.77,200678, | ASMEB31.1 | €5 O s
200.6.79, 200.6.81, |Clause 136.4.2 ng ML A
200.6.82, 200.6.83, WPS # b
200.6.85, 200.6.86, 11-21-N4A \
Verify Heat Numbers have been transfered zgg:g:gg' gggggg’
prior to cutting material 200.6.100: 200.6.101
Aecon QC to perform a Visual NDE 200.6.110, 200.6.11 1:
QA/QC I Inspection of Welds to Verify and Document 200.6.112, 200.6.115,
conformance to 200.6.116, 200.6.121,
support installation details and 200.6.123, 200.6.124,
Weld Procedure Aecon WPS #11-21-N4A 200.6.125, 200.6.138,
200.6.139, 200.6.140,
200.6.141, 200.6.142,
200.6.149, 200.6.150,
200.6.151, 300.6.84
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[inspection and Test Plan Number ADDOO4-M6-120421-TS-05-04 ; Revision Number 0
Operation . Inspection Point
- - Acceptance Histery
: Description Conirolling Decument . AN Comments
No. | Department L%f;a:::n P 9 Criteria Docket Aecon | Chient |[MHANIL opg

Installation of Piping Spools # 01-1J, pipe and fittings L0008 M fRAL ARG,
As per NK38-DRAW-3B009-10001  jusriiien unoft, oliamci Gw® Ascptd 4 6= 204 ~wd F9505
ALEBG ~ b4 6y~ LR T WRROSE

0-38110-L486-D2 ANC, 0-38110-1.436-D2 ANC NK38-DRAW-38110-10025-0002 Table 4 CRN NA-38-3811.5 ADD15 (Final)

T pERiev Al

Instalfation of Piping Spoots # 03-3A, 03-3B, 03-3C, 03-313, 03-3E, 03-3F,
As per NK38-DRAW-38009-10003 jastucep wmpgl aBdmile, cnd AP it _‘m'f! ~ WrERees

— -

0-38110-L486-D2 ANC NK38-DRAW-38110-10025-0002 Table 4 CRN NA-38-36811.5 ADD15 {Fina))

Installation of Piping Spools # 05-1A, 05-1B, 05-1C, 05-1D, 05-1E, 05-1F, 05-1G, 05-1H, 05-1J, 05-1K, 05-1L, 05-1M, 05-1N, 05-1F, 05-1Q,
05-1R, 05418, 05-1%, 05-1U pipe and fittings
As per NK38-DRAW-38009-10005 Sty UNPER QfimBat Cwy ASoon & ~sib - 13545 - Wighen d

0-38110-L436-D2 ANC, 0-38110-L437-D2 ANC, 0-38110-1.438-D2 ANC, 0-38110-L439-D2 ANC, 0-38110-1.441-D2 ANC, 0-38110-L442-D2 ANC, 0-38119-L443]
32 ANC NK38-DRAW-38110-10025-0002 Table4 CRN NA-38-3811.5 ADD15 (Finai}

Installation of Piping Spoois # 42-5A, 42-5B, Pipe and Fittings
As per NK38-DRAW-3B009-10042 jnusraicto unpit, oftitll. Lo 4Acmdtg-ie -@di- P EFiol

0-38110-1.486-D2 ANC NK38-DRAW-38110-10025-0002 Table4 CRN NA-38-3511.5 ADD15 (Final)

instailation of Piping Spouols # 43-5A

As per NK38-DRAW-3B008-10043 .nsmaste woif Slbiidac cw?-'d Wﬁﬁf‘%«

0-38110-L486-D2 ANC NK38-DRAW-38110-10025-0002 Table 4 CRN NA-38-3811.5 ADD15 (Final)

Instaliation of Piping Spools # 47-4A, 47-4B, 47-4C, 47-4D, 47-4E, 47-4F, 47-4G, 47-4H, 47-4J, 47-4K, 47-4L., pipe and fittings

0-38110-1.486-D2ANC, 0-38110-L.707-D1/2ANC, 0-38110-L708-D1/2ANC NK38-DRAW-38110-10025-0002 Table 4 CRN NA-38-3811.5 ADD15 (Final}

ST 2a o RuSe

£ S nit 2o

AT IS S Raris

T Rt (21

As per NK38-DRAW-38009-10047 WATALLED UMDER. oRIGMAL AT ACCTOA-IAE ~ DT B 2T oy A5 W JeS ke
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Inspection and Test Plan Number A00004-M6-120421-TS-01-04 Revision Number 0
Operation . Inspection Point
. - Acceptance History
3 Description Controlling Document - - Comments
No. | Department Lc;::;::n Criteria Docket Aecon | Client AlLAN OPG
- Applicable piping
isometric drawing f ¢
. Locate and identify correct location for piping -
Construction l spools and field installed valves W1 Opn 300.6.1, : L o
300.6.2, 300.6.14, . Ty //é,
300.6.15, 300.6.26, Apﬁ"fab'e wo |
40 300.6.27, 300.6.44, is‘;r‘;:ﬁic i v
300.6.45, 300.6.57, drawin
300.6.58, 300.6.70, 9
. . . 300.6.71, 300.6.86,
ac i > Verify correct lqcat(on for piping spools and 400.6.1, 400.6.2, .
field installed valves 400.618, 400.6.19,
400.6.36, 400.6.37
Assign ASME Section [X qualified welders ASME Section IX
Issue required weld consumable as per WPS .
Construction l requirements as per QCP 505.10 Quality Manual TSSA & '
Ensure weld consumable is utilized and stored QCP 505.10 Welder's a“w ?,l,
as per customer specifications and QCP - ) i ys
pere 10, QCP 509.59 Welder's Tickets = # \/
45 qualified to Wo13
WI Opn 300.6.5, ASME Sect. IX D
) : o 300.6.18, 300.6.30, Welder
Verify all welders are qualified in accordance 300.6.48, 300.6.61 Qualification
QcC | to ASME sect. IX, material, O.D., and 300.6.74. 300:6:89' Log
thickness and Process requirements. 400.6.8, 400.6.23,
400.6.41, 600.6.6
Check Valve Inspection Prior to Installation
Inspect weld ends for signs of shipping C
damage and ensure any corrosion protection / .
. i have been removed. Manufacturer's  Vm s/
Const coatings anu . .
onstruction ! Ensure freedom of movement of the valve Installation Operation anufacttfrer‘s ’%,’l; )f:/(’
disc by manually cycling the disc. As per and Maintenance o nstal_latlon . -
5 Manufacturers Installation Operation and Manual NT sration an Q-10
0 Maintenance Manual AO0004-IOM-706088- aintenance Inspection
10046 Manual Report D
WI OPN 400.6.6, 7’?)%%024;'30“2;;
> Verify and Document pre-Installation 400.6.7 88-
ac I Inspection of check valves has been carried
out As per the Manufacturers Installation
Operation and Maintenance Manual

6 of 16
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oy,

|Inspection and Test Plan Number A00004-M6-120421-TS-01-04 Revision Number L 0
Operation . Inspection Point
A Location Description Controlling Document Acce_pta_nce History N ALJANI Comments
No. | Department Criteria Docket Aecon | Client OPG
Code .
Perform FME solvent swab per the
requirements for cleanliness code A for field /
fabricated piping spools and field installed N-PROC-MA-0018 c
valves f(v&%" Note:
Construction I Perform FME inspection to ensure internal QCP 510.9 W 026 RS «If’; Requirerr;ents
surfaces of pipe and fittings are free of grease, Field Weld for cleanliness
dirt, scale, and other foreign material per the Inspection code A for shop
requirements of cleanliness code F before W1 Opn 300.6.6, N-PROC-MA- | Checkiist x fabricated
55 . installation and clean as required. 300.6.19, 300.6.31, 0018 v v spools
300.6.49, 300.6.62, PoO's 1S
300.6.75, 300.6.90, Qoto completed
> Perform and Document second *As Left" 400.6.9, 400.6.27, Inspection D during
FME inspection is completed prior to 400.6.30, 400.6.45, Report fabrication in
ac i installation of Piping Spools. - 400.6.48, 600.6.11, Cambridge
Witness solvent swab of piping components 600.6.22, 600.6.27,
prior to installation of field fabricated piping 600.6.28, 600.6.31
spools and field installed valves
Ensure valves are in the open position prior
to welding, or if valve manufacturers
manual requires disassembly of valves Manufacturer's
prior to welding: Installation Operation | Manufacturer's o
Match mark bonnet and body prior to ./ and Maintenance Installation [ C
Construction 1 disassembling valves Manual Operation and )
Disassemble valves and place intemnals in the | AO0004-I0M-708856_3-| Maintenance [U Gt
original packaging with dessicant, or if not 10058 Manual o0 //L
provided, place in a bag. Label with the valve { AO0004-IOM-718648_3-| A00004-10M- £
number. The container shall be placed in a 10136 708856_3- Qo10
60 secure location AQ0004-I0M-708842_3- 10058 Inspection
10057 A00004-I0M- Report ;
. - oo - 718648_3- D
Verify valve is in the open position prior to g
" e - . . QCP 510.9 10136
welding or if disassembly prior to welding ADOO04-IOM-
is reqlflred by the valve installation manual: W1 OPN 400.6.24, 708842_3-
ac [ Verify valve_ bonne‘t and body are match 400.6.25, 400.6.26, 10057
|:narked prior to disassembling valves_ 400.6.42, 400.6.43,
Verify valve intemals have been placed in a 400.6.44 QCP 510.9
labelled container and placed in a secure
location

Mﬁ s—»,”t(fL o Ver. (Dqé —(:-' °°‘\'\&L Wo2lb & A0 Tor~s Tor” AT -4 Sercen S&”ov’@
lose

4 A/O'}l‘ Tt TTe &
1
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linspection and Test Plan Number l : A00D04-MB-120421-TS-01-04 ! Revision Number . 0
Qgperation . Inspection Peoint
- N Acceptance History
e Description Controlling Document . Comments
No.| Department L‘:;:;:m Crierfa Dacket | pgoon | client |MAM| gpg
Fit Up, Tack field welds as perdrawing,
3| 4 ificafi
custome spec_lﬁcat;on, and code 1S0 Dwgs -, s
Constuction | | requirements. QCP 510.9 ;L -
Transfer Heat Numbers prior to cutting GOP 31 0‘ >
matstial QP 505, 1 0 installation ang
Ensure Valve Flow Direction and crientaion OCP 50 9 2 welding meets W 026
are as per Drawing for one directional valves OGP 500.8 (;oie;, sp'ecss, Fiold Weld / i oy
WPS 88-200- nc crawing inspection H
N12 Checkiist
65 Wi Opr 300.6.7, ASME B31.1 e
> Perform FIT-UP Inspection and 800.6.20, 300652, | Gepayns Qo10 o .
Documentation of all field welds ggg‘:‘?g‘ ggg:g Inspeation A T e
as per WPS 88-200-N12 and o a et 300 o wps Report \
QCP 310.2 Visual Inspection o am DS 88-200-N12
Qc 1 N 400.6.10, 400.8.12 (RO
Verify Heat Numbers have been transferred 400.6.13. 400.6 28'
prior to cutting material 400.6.45. 600.67 . v
Verify Valve Flow Direction and ofientaion are T
as per Drawing for one directional valves
Ensure spool siopes and dimensions are QCP 510.8
Construction t correct as per ) ) W 026 .
NK38-DRAW-38008-10002 WI Opn 200.6.8 Piping Field Weid N o
70 300.6.21, 300 6. 3'3 isometric Inspection 5
> Verify spoot stope and dimensions are et s drawing Checklist v
ac f cotrect as per 300'66'37" 3300'5‘64’
NK38-DRAW-38009-10002 300.6.77, 300.6.92
7 . . ‘ . e | Y s g o
i el T4y beobe W thadipee wnsteX R TP hoeo®d o M~ \ QO GL | LD 0T,

- 2 - . - » - .
‘?‘ﬁ" e «,{é.‘r‘( e G rf'?,{ Y e e ‘cc\"‘" 4 e ud (“‘VZ e L‘-;' \G‘/@k?«"dﬁq

'?;;b = e e - s :
_‘ ax nts # .sl" F T Vt‘i{‘l!}n\ 4 ,“:v@“\:) oy @Y “'\'XK - l"u/‘\»_ g/‘«-} @ «‘;—é}'
[ o

‘-’h"‘“‘w“ﬁ"'

8of 18 - Form Number Q 040 Rev 2






Filed: 2021-04-19, EB-2020-0290
Exhibit L-D4-02-AMPCO-080
Attachment 2, Page 25 of 102

o,

Inspection and Test Plan Number A00004-M6-120421-TS-01-04 Revision Number 0
Operation Acceptance History Inspection Point
: Description Controlling Document . Comments
No. | Department Lc:;::ct;:n P 9 Criteria Docket Aecon | Client AL/ANI OPG ©
ISO Dwgs
WELDING QCP 310.2
Perform field weids as per WPS 88-200-N12, QCO 505.10
drawing, customer specification, valve QCP 508.2
installation manual, and code requirements. QCP 509.8 i P
Ensure welder ID is marked adjacent to the QCP 509.59 -
Constriiction | weld using low Halogen / Sulphur markers WPS 88-200- N12 oy
and record on weld map. ASME B31.1 - Table Installation and N L
Ensure interpass temperature remains below 136.4 welding meets Lo/
300 Deg F throughout the welding process of W1 0Opn codes, specs, H
check valves by use of an IR temp gun or 300.6.9, 300.6.10, | and drawings.
tempilstik. 300.6.22, 300.6.23,
300.6.34, 300.6.35, |Manufacturer's Qo12
300.6.52, 300.6.53, Installation System A
75 300.6.85, 300.6.66, | Operationand | Inspection A \\/ \/
300.6.78, 300.6.79, Maintenance Report ‘
300.6.93, 300.6.94, Manual
400.6.11, 400.6.15, AQ0004-IOM- | Weld Map
> Verify that welding controls per QCP 509.59 | 400.6.29, 400.6.31, |706088-10046
& QCP 505.10 are complied with. 400.6.47, 400.6.49, D
> Verify purge dams removed after completion 600.6.3, 600.6.7, ASME B31.1
of welding and recorded on FME accountability 600.6.8 136.4.2
Qc | log Manufacturer's
> Perform visual inspection of all completed Installation Operation
welds and Document results . and Maintenance
> Verify completed weld map matches field Manual
conditions. A00004-I0M-706088-
10046
N-PROC-MA-0018
Ny
Weid Repair - IF Required: ISO Dwgs ’E‘Jr///"sr A/U o
Construction | If weld(s) fail inspection, remove defect(s)/ OCP 510.8 i _
N . N . K § [ P
repair as per subsequently raised repair ITP QCP 405.16 Repair ITP Als t;-t)’ Y, i ﬂfqa prups
QCP 501.1 RepairTp | (Q0404E) R ool
80 WIOpn (QO40E) P s =
300.6.11, 300.6.24, NCR D
ac | If repairs of welds are required, raise NCR and| 300.6.36, 300.6.54, (Closed)
weld Repair ITP (if required). 300.6.67, 300.6.80,
300.6.95, 400.6.16,
400.6.32, 400.6.50

L i v Verdy Cogy 6F ovcymid Roil Tirma 3O mels @ FT€ Clove ok Tar @-'@:M’t S S Poolll
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i!nspection and Test Plan Number l A00004-146-120421-TS-01-04 Revision Number E ' 0
Operation . inspaetion Point
. . Acceplance History
: tiption e
No.| Department Log::::n Descrip! Controlling Document Criteria Docket Aecon | Glient AN oG Comments
Reinstali vaive internals and torque valve Tokault PisofRA
bonnet to body per match marks and the ) N Fanilid ST
requirements of thg Manufacturers Instaliation Mansjfactu_rers_ Manufacturer's & ’ ‘.‘Mj s‘}&
4 tion and Maintenance Manual Instaliation Operation InstaBati finaL Ruse ]
. pera . ; - d Maintenance nstabation o Bo dRewrudia
Construction ¥ Perform FME inspection tc ensure internal an M ! QOperation and O CECLPEL
surfaces of pipe and fittings are free of grease, A00004-] oap;‘f?aosa 56 4- Maintenance :: SansEy
dirt, scale, and other foreign material per the 10058 -~ Manual Qi3
requirements of cleaniiness code F before AQOO04-OM-7 18648 3- AQO004-I0M- 8-011 T ) N
installation and clean as required. —| 708856 3- v NS L
10138 10068 Torgue /‘SNV"
85 ADDOO4-OM-708842 B-| 4 oo, | Record =
10057
718648_3- Q010 D
Verify the valve bonnet is reinstalied according QCP 510.9 10186 ; ot
10 the match marks and torqued to the - AOD004IOM- “;pe ion
requirements of the Manufacturers Installation Wi OPN 400.6.23 708842 _3- eport
Qe H Maintenance Manual 400.6.34 406 6 5 1' 10057
Perform and Document second “As Left" FME ana s
inspection is completed prior to installation of 400.5.52 QCP 510.9
N-PROC-MA-0018
valve boninets.
Install U-Bolts, shields and banding on all pipe{ N-STM-01110-10009
. suppons.
Construction ! Ensure aff threaded fasteners are locked, W1 Opn 200.6.19,
As Per N-STM-01110-30009. 200.6.30,200.6.43, | hoe DRAV: v Ve
200.6.57, 200.6.97, +1000 Qoo v
90 200.6.113, 300.6.12, N-STM-01190- Inspection
Verify and Decument U-Boits, shiekds and 300.6.37, 300.6.55, 10009 Report
banding have been instalied (All supporis) 300.6.56, 300.6.66, - D
QA/QC i Verlfy and Document all threaded {asteners ;  300.6.68, 300.6.81,
are locked 300.6.82, 360.6.96
As Per N-STM-01110-10008.
1{2
7 ., L e N “ . .
,{'ﬁb'l '="‘ * l‘ P . (0 U Rhgy E& W v's R «’}b ShoBldy e
dA KT FE e Vel '"f"‘:\', Lo Hin jecdlen! e SR

(A"
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!Enspectinn and Test Plan Number i A00004-M6-120421-T5-01-04 i Revision Number ¢
Qperation Acceptance Histary [nspection Point
- oot ing D . ¢ ) ]
No. | Department Lng:::n Description Controfling Decument Criteria Docket Aecon | Client ALIANI " ore Comments
. {J'ff{v::’ Foncn &5
QAQC ; 'F’erfr’mn pre-hydrotesting watkdown .to Dol |1resm xe 3
identify pressure houndary deficiencies J
S
Correct all outstanding pressure boundary ISO Dwgs },5 ot e
Construction , deficiencies identified on Punch List(s} in & : 1S Dwas Q010 H H£i8x8
timely manner to maintain project schedule N286 Quaiity Manual Inspection
and notify GA/QC of work completion. EPC Projecis N286 Quality Report .
95 Manual EPC v gNT N/
QCP 309.67 Prajects by
o QcP 510.9 G 00a
Verify alt identified pressure boundary QCP 510.9 Punch List ’
deficiencies are rectified and signed off the ) ’ Form D
. WI CPN 500.6,1
Punch List{s).
SLYs I Verify all NDE has been Complated
Verify all NCR's are closed
Verify all inspeections have been completed
and signed off
PRESSURE TESTING
Ensure any equipment that may be damaged
by the test pressure is removed or isolated
prior fo pressure testing.
Perfanm pressure test on piping system Tn
GConstrugtion | accomdiance Wgsg‘zif;gisg forhydrostatio |\, 25 DRAW-38110-
Test Pressure: 305 Psi(g) (2100Kpa(g)) 100250002
Test Medium: Water NK38-DRAW-
Test Temperature: Ambient QCP 810.36 88110-10025- Q-006
100 Test Duration: Minimum of 18 Minutes . 0002 Pressure Test
DRAW-38110-16025-0002 6\(’;(,3] éj fg 2282192 Repart
e Lo | QCP2310.36
Verify and Document pressure gauge serial | 600.6.13, 600.6.15,
nutber and confimm cafibration records are £00.6.18, 600.6.13,
within two weeks of test date 600.6.26, €00.6.21
ac i Withess pressure test on piping system in
accordance with QCP 310.36 for hydrostatic
testing of piping.
Examine all joints and connections 1o ensure
there are he Jeaks .

\
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INSPECTION AND TEST PLAN AR ERE AT RS

Prepared by |Derek McChesney . Date | 2+{un-2016 | ALANI. Appmva(i:. Vil W,{;" Y/ '//JM" pate | AIG § { 2088
QA Approval | ,{4:*"‘;, L . Date |77 » smreed  Client Approval %% Date ZE-5cras -2t f
7 gy e " . =
PM Approval M@) Date | 23-Jand -/ & y
o
Customer reference QPG Darlington NGS - D20 Project, OPG\WO #02910081
. |Aecon Industrial Reference Project # AQQ004 .
Aecon Industrial Quality Assurance Manual, N286 Quality Assurance Manual Fabrication Supplement, N286 Quality Assurance Manual EPC Projects,
{Quality Reference B51 Manual, Issue 4, CSA N285 -08 tipdate 2, CSA B51-2009, tpdate 1, ASME B31.1 2010
System MEC #119824, EC #120402 Rev 002 Cut & Cap Existing Line In In HWMB Bidg.
|Drawing number NK38-DOH-38009-0008 CRN NA38-3811.5 ADD Design Pres. 2000 kPa Temp. 68°C
Iinspection and Test Plan Number AD0004-M6-120402-D22001 f Revision Number g
Operation Controliin . Inspection Point
- - g Acceptance History
No.} Department "‘(’f:;f“ Description Document Criteria Docket cient [MHANE 6o Comments
- o T N286 QA Marua! N : R - {’" )
Verify received materials are free from Section 3 Di\:::iss gf;ﬂé w ‘M% 3
damage and deferloration and material Subsection 3,10 B oliﬁg ' ) ;
icentification, grade, and size is compliant and | EC #120402 EC #1 2(‘)'402 NO14 f .
QaQC traceable o suppiled documantation. "QCF 501.1 QCP 505.7 EG
if any material is found to be unacceptable or QCP 505.7 ace 509"'17 Qo0 AN, ),?? ;
has lost fraceability, an NCR and for 0S&D QCP 509.8 ’ A 2
. N N QCP 50249
Release fo field for instaitation. QCP 509,17 QCP 501.1 Q062
QCP 50849 )
Prior t6 Execution
Ensure All Calibrated Equipment has a valid
and current calibration sticker aftached, and a FLs
Construction valid and current copy of a calibration certificate
= has been placed in this CWP. EC #120402 Mests
Al meastrements are completed, recorded QCP 311.0 EC #120402 This ITP
and peer verified. y '
Verfy ol Catbraied Equipment (Frequeagy | 'V OPn 10468 1 QCP 3110
has a valid and current Calibration Sticker
QAMQC attached, and a valid and current copy of the
Calibration Certificate has been placed in this
CWP.
Notify AECON QC prior to the start of wori. N
Construgtion Compile, Stage ali relevant and required, Parts, Drawings, . e
Permits, Equipment and Drawings EC #120402 Meets This 15
. e - Wi Opn 1024, | EC#120402
QAQC Verify ali required Drawings, Parts, Permits and 103
Equipment is compiled and staged.
10f9
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Inspection and Test Plan Number i

A00804-M6-120402-D22001

Revision Number |

Operation . . inspection Point
- Controliing Acceptance History
i Description o s Comments
No. i Department LO;:::" P Document Criteria Docket | pccon | Client |AHAN Gpg
WORK EXECUTION - PRE INSTALLATION
Assign ASME Section IX qualified welders . /&-\
AS ,
[ssue required weld consumable as per WPS ME Section X Lk p { ]
o requirements as per QCP 505.10 Quelity Manuat Welder's \.&’&{
Construction ; Ensure weld consumable is utilized and stored ty quaffied to TSSA \V f@\ /{;
20 as per customer spesifications and QCP QCP 50540 | ASME Sect. IX Welger‘s ) \ i/
509.59. QCP 509.59 Tickets .-"';D
Verify all welders are qualified in accordance W1200.0.3
QcC 1 {0 ASME sect. IX, materiai, O.D., and thickness : ~
requirements,
FiTUP
Verify use of low halogen / Sulphur markers
Verify all measurements prior to fabrication.
Ensure internal surfaces of pipeftube and W -
fittings are free of grease, dirt, scale, and other | SO Dwgs TS e
foreign material before assembly and clean as Y
Construction { required. QCP 310.2
Ensure {raceability has been transferred to all Q010 P
on all cut pieces QCP 505.10 Inspection | { V.
Remove bonnet and diaphragm from valve Reoort !
it tack vedo o QCP 8092 |\ staitation znd N
it, tack as per drawing, customer welding meets Qo12 y
2 specification, and code requirements. QCPS098 | - es, specs, Systern 7
. . "y
> Verify use of low halogen / Sulphur markers | Qcp sp9.50 | 200 dréwings. | fnspection
> Verify as-built dimensions Report N
> Verify internal cleaniiness Is being maintained] WPS 83-200- D
throughout fabrication process N12
> Verify traceability has been transferred to all
Qc | on &l cut pieces W!12060.9.1
> Verify bonnet and diaphragm heve been &200.8.4
removed from valve prior to fit up and welding
activiies
> Perforrm fit-tip inspection/documentation of all
buft welds
20fg
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nspection and Test Plan Number AG03004-M6-120402-D22601 } Revision Number D
' Operation o Contraiing | Acceptance History Inspection Point
No. | Department Lc;;c:::n Description Dosument Criteria Docket Aecon | Client A.LIA.N.E oPG Comments
WELDING SO DWQS . 44:;'_:/.
Perform spooi piece welds as per WPS, acP 310.2 ) e
drawing, customer specification, ancé code . TR
Construction f requirerments. QCO 505.10 o SER L PreiTon Ky
Ensure welder ID Is marked adjaceni to the : £ PTLRED
weld using halogen free markers and record on QCP 509.2 Qo12 '
weld map. ’ ) 1 system s
acpsoag | Totalation an? Inspection | / V
> Verify that welding corttrols per QP 506.59 welding meets | T o | i
& QCP 505.10 are complied with. QCP 509.35~ | ©008S. Specs, \ LA
30 > Verify intemal cleantiness is being maintalned and 4rawings. | \unegt S b &g}\ o
through fabrication process QCP 500,59 ASME B31.1 Weld G
> Perform weld monfloring in accordance with ’ 43840 | Monttoring | D ALY AG / ol Qq L3
ac ! QCP 5(9.35 WPS 88-200- . Checklist | : vy 7 '\F )
> Verify purge dams removed after completion N12 - 115' ( -1 s
of welding WeldMap | ™ sz £3)
> Perform visual inspection of aff completed | ASME B31.1- ) 4 £ =
welds and document resuits on Q 012, Table 136.4 N f.u% D/
> Verify completed weld map matches
febricated spool piece. W1200.8.4
& 20085
Weld Repair - IF Required: Quality Manual
Construction ! i weld(s) fail Inspection, remove defect(sy Repair ITP
repair as per subsequently raised repair ITP SO Dwgs Repair ITP (Q0404E)
* ' QcP 5108 (Q0408)
. . . . NCR
ac i {f repairs of _welds are reqL!tred, raise NCR and QCP 405.16 (Closed)
weid Repair TP (if required). QCP 501.1 {0
Re-nstall vaive bonnet and diaphragm
_ Torque honnet components as per
Construction } manufacturers specifications Manufasturer's
QOperate vaive (fully open to fully closed) to Specifications /
a0 : verity freedom of movement Documentation | Manufacturer’s T]‘g?;je
> Witness and Document that bornet Specs./Docs. Report
components have been lorqued as per wl200.9.6
Qc i manufaciurer’s specifications/documentation &200.8.7
> Witness vaive operation 1o verify freedom of
movernent.
30of9
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llnspection and Test Plan Number I A00004-M6-120402-D22001 J Revision Number 0
Operation " - Inspection Point
e Controlling Acceptance History
F Descripfion s Comments
No. | Department L?:;z" Dacument Criterta Docket | Agcon | Client {“HANIL gpg
s Install equipment tag on 0-38110-V940 N-PROC-OP- Bt Mo
Construction; Complete form N-FORM-10407 00as - .
45 N-PROC-OP- { N-FORM- - f' 4
0034 10407 ;
ac i > Verify and Document equipment tag is Wi 200.9.6 D/
installed & applicable forms completed. &200.9.9
PRESSURE TESTING Instaitation and
Ensure any equipmen: that may be damaged weldi i
. X 8 eiding meets 5, ,}”"
by the test pressure Is removed or isolated prior £odes, specs .-k
to pressire testing. and d r'a!rwi n;s st
Construciion | Perform pressure test on piping system in ) -
accardance with QCPAT for t})lrgrestatlc ) Dwg NK28-FOH-| NK38-FOH- | Calibration | £ H
testing of piping. = 381100001 | 381100001 | Records "‘».ﬁ
Y % 3846 | (EC 120402 ;
5G Test Pressure: As per Table 1 - NKS%-_FOH- QCP &e9 ( ) Q606 <
38110-0001 (EC 120402) % X202 4 | Test Tolerance | Pressure ;
> Verify and Document pressure gauge serial Wl 200.8.10 (P:;essure) Test Report ;‘J D
number and confirm calibrafion records are +6% /0% i
"ac | within two weeks of test date
> Perform pressure test on piping system in Only calibrated
accordance with QCP 446:7 for nydrostafnc equipment
testing of pipmg""* T4k b sdr used.
. - . " . 7 '._':_,w'-.; L
Construction | Perform FM% z_nspecﬂon of pre-instalfed plping L4 . f{m'
Install FME caps & covers FME PLAN P
85 FMEPLAN | This[TP v
> Perform FME inspaction of pre-instalied Wi 200.9.12 M s
QC I piping
> Verify FME caps & covers are instalied
x Task Po 2100 KD

Toif 7 T4
“Test T"“‘fk/‘ fure! ./j,lmb(wt
Teat Hehiywm: tates e
}‘5"{' ‘D(){U'L/LO-"‘ {0 e {M"’hmb*‘x

Ot et Aus G

40f9
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Inspection and Test Plan Number A00004-M6-120402-1322001 f Revision Number 1]
Operation . . Inspection Point
_ o Controlling Acceptance History
No.|Department L?:ﬁ“ Description Document Criteria Docket | Aecon | Client | AN opg | Coene
WORK EXECUTION - INSTALLATION
Locate and identify correct Jocation for tie-in
. point 0-38110-L4-DZANC
Construction 1 Ensure photos are taken of existing area prior Dwg
to instaliation activities Ni38-DOH- Dwg Take
60 — 38009-0008 NK38-D0H- This TP v "As Found”
> Venify correct location of tie-in point 0-38110~ 380090008 Photos :
Qc [ L4-D2ANC W1 200.8 ' o
> Ensure photos are taken of existing area prior : A é;i-
o instafiation activities Zg {7 i
CUTTING - 8-38110-L4-DZANC
Construction ! Verify all measurements priot to cutting ISODwgs | Installation and
85 Cut fine and Drain into caich containment welding meets ITe H
Wt 200,10.1 codes, specs,
ae i > Verify all measurements prior to cutting. 200.10.2 and drawings. S I
As per NK38-DOH-38G08-0008 R )
v e’
Perform FME Inspection to ensure internal
surfaces of pipe and fitings are free of grezse,
dirt, scale, and other foreigh material before
instaitation and clean as required. ISO Dwgs
Ramove)aaﬁﬁetand-‘diaphfag i from velve
Va4~ T f2 s QCP 3162
Construction 3 Assign ASME Section IX qualified welders :
Isste reglired weid consumable as per WPS QCP 505.10
requirements as per QCP 505,10 Go10
Ensure weld consumable s ulitized and stored | QCP 509.2 Inspection | -V
as per customer specifications and QCP , Report
509.59. QCP 500.8 I”Sf.gf’a“"“ e .
70 Fit, tack as per drawing, custemer welding mee: /
specification, and code requirements. QCP 509.59 cod_e-s. Spacs, Qo012 "
and drawings. system b -
> Perform and document second "As Left” WPS 88-200- Inspection ‘\_ o
FME inspestion is completed prior to installation N12 Report \
>Verify-bonnet-and-diaphragm-have-bean - o ;
removed.from valve prior-to fit up-andwelding: | WI200.10.3, ,')‘ o
ac i activities” & jlze - 200,104 ’ >
SVerify all welders are qualified in accordance | & 200.10.6 ({2446
to ASME sect 1X, material, 0.D., and thickness
requirements. ’
> Perform fit-up inspection/documentation of alf P
butt weids as per WPS 88-200-N12 whe Lh \ i
. (XY SN TR RS
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Iinspection and Test Pian Number AD0004-M6-120402-D22001 | Revision Number | 0
QOperation . . Inspection Point
. Controlling Acceptance History :
: Descriptio Pl
No. | Department Lc’cc:::n ription Document Criteria Pocket Accon | Client AlLIANI OPG Comments
WELDING 1S0 bwgs
Perform field welds as per WPS 88-200-N12,
drawing, customer specification, and code QCcP 3102
Construction ¢ requirements.
Ensure welder ID is marked adjacent to the QCOo 505.10
weld using low halogen / Sulphur markers and
record on weid map. QCP 509.2 Instaliation and v { \ //4 ’
weldi eets 01 b A
QCP 509.8 c:déggsfgec; S(jstefn "f:"‘. N ')é} ‘E’
75 > Verify that welding cortrols per QCP 509.58 and drlawings' inspection | v Wi
& QCP 505.10 are complied with. QCP 509.59 "} Report 2.1 /4 V
> Verify internal cleantiness is being maintained ASME B31.1 e
through fabrication process WPS 88-200- 136.4.0 Weld Ma
: i ; N12 - P D
ac ’ > Verify purge dams removed after completion
: of welding
= Perform visual inspection of ail completed | ASME B31.1-
welds and Document results . Tabie 136.4
> Verify completed weld map matches fieki
fy coms ondions. Wi 200.10.7
& 2001 0.8
_ Weld Repair - IF Required: 719 R
Construction ! if weid(s) fail inspection, remove defect{s) 18O Dwgs Repsir ap |z ;-& £ ',:
repair as per subsequently raised repair TP
P pe quently rais P Repair ITP {Q0404E)
80 QCP 510.8
{QO40E) .
. . . QCP 405.16 NCR
ac ] if repairs of welds are required, raise NCR and QCP 501.1 (Closed) b
weld Repair [TP {if required). )
60i9
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[inspection and Test Plan Number | A00004-M6-120402-D22001 Revision Number | 0
Operation o Controifing Acceptance History inspection Point
T n ez
No. | Department ch:::eon Descriptio Document Criteria Docket Aecon | Glient ALIANA OPG Comments
Fednstal-vatve-bennet ape-diaptitagmy ¢
Torgue bonnet components as per Zeil-
manufacturer's specifications N
Construction { Operate valve (fully open to fully closed) to ‘
verify freedom of movement Manufaciurer's Qoo .
Leave valve in closed position once freedom of | Specifications / inspection v
s movement is confirmed. Documentation Manufa ,cturer‘s report ’S:E)’ Take
. Lo} e " " !
> Witness and Document that bonnet wizo009 | SPeos/Docs. LI LI v STV As Left” Photos
components have been torqued as per 200.10.10 Torque B
ac manufacturer's specifications/documentation 200.10.11 Report
> Verify vaive operation fo verify freedom of
movement.
>Ensure "As Left" Photos have been taken
i Perform Final Inspection N286 Quality Q-610 //»; ._/é‘,
AS per 7299.3 Manual EPC Inspection e X
° Projects Rfaport ZE-LY 4 ;‘Sﬁ;‘z
N - - NZB6 Quality (Visuat A reports to be
gp | Construction Verify and Document Final Inspection QCP 309.67 | Manual EPC |inspection of e o
& QAQC : As per 7299.3 QCP 3102 Projects Welds) neorporate
Aecon QC and Construction and or Field QcP 510.9 0 as part of the
i Engineering will perform a Finai Watk Down G 008 final
Inspection to Ensure final product completion WI Opn Punch List Q70 Form
and 200.16.12 Form
Document any deficiencies.
Noftify anid co-ordinate with OPG for the 20!
Consfruction] ¥C operational pressure test in accordance with 2
N285.0-08 Sect. 14.3 N285.0-08 Sect,
14.3 N4
- N285.0-08 Q006 S 3 e
v > Perform operationai presstre test W 200.10.9 Sect. 14.3 Pressure
examination in accordance with Thru Test Report 3]
ac e N288.0-08 Sect. 14.3 200.10.13 '
> Record the identification of
the instrumentation, its caiibration status, and -
the perlinent pressure and temperatire values
70of9
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—.

- - SEP 17 ik
INSPECTION AND TEST PLAN AL ON
{Prepared by Sarah Giard Date 26-Aug-2016 |AL/AN.). Approval Date ;
QA Approval f Date | / ZiClient Approvat {Date z 2., 2o03b .
PM Approval vi{t Date ET1A
Customer reference OPG Darlingtod NGS - D20 Project, OPG WO #3013254
Aecon industrial Reference Project # ADDOD4 !
" Aecon Industrial Quality Assurance Manual, N286 Quality Assurance Manual EPC Projects, B51 Manual, Issue 4,
Quality Reference CSA N285 -08 Update 2, ASME-B31.1 2010
ISystem MEGC # 88528 Rev 001, £C #120421 Rev 003, Tie-In Part 8 : Class 6 pipe Cut and Cap Existing Ling in Existing HWME Bldg-Process Lines.
iDrawing number See work package Document Log for Latest Approved Drawing List (EC #120421 Rev 003)
Inspection and Test Plan Number AG0004-M6-120421-D25001 ‘ I Revision Number ] 1]
Operatich - Description Conrolling Acceplance History Inspection Point Comments
No. Departmert L‘:f:;f“ Document Criteria Dacket | pecon | Client | opg |AMANI
=
N285 QA Manual P e | M e
Verify recelved materials are free from Section 3 Mests MR/ 3‘} ¥y ™ Nated ) AL ve {nj—
- A Subsection 3.1¢{ Drawings, CofC w
damage and deterioration and materia EG #120421 BOM [ & c
identification, grade, and size is compliant and ' -~ u’P‘
. . QCP 501.1 EC #12042; NO14
5 QaxQC ) traceable to supplied documentation. &»@.&a
oo QCP 505.7 QCP 505.7 i e:f-wQ
If any material is found 1o be unacceplable or
L QCP 509.8 QCP 508.17 Q001 D (
has lost traceability, an NCR and Jor OS&D M
Refease fo fikd for installation QCP §09.17 | QCP 50049 i SEP 170
' QcPs0s.49 | QoPsols | Qgoez 7 W06
Wl Opn 108.2
Notify AECON QC prior to the start of work, bk(o 2 ﬁ»"‘[’s'ﬁt-’i ] M
Construction | Compile, Stage ail relevant and required, . s OQO S"‘&- I
Parts, Permits, Equi i Drawings, 5 T
. , Equipment and Drawings .
10 EC #120421 Meets This ITP / . 7\‘ (. t* < .-(:-
WiOpn 1024, | EC #120421 ! o] T e
QAGC g Verify all required Drawings, Pasts, Permits 1624 ' ( £?n G Téc f;
and Equipment is compifed and staged. ch Lﬂ
K AAAE gy
/ o &
~ - . i 13- ® . ‘;Cf:t'( ‘f
Neged 2 Contirmad CwE Cmnfle)hev\ 3| OF q& rom CWpD T AeTE4 ~ME- {204 - Rt
| Daxcel /R .6 3xd ko Procerd Ao Park BU) 17 2016

Noked

P

Cocfirnd %%‘M SSQMCP pr- Ame X complatad on tior a8, 200 .
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- L et T
Inspection and Test Plan Number ! AG0004-M6-120421-D25601 Revision Number ‘ 1]
Operation " . inspection Point
I Contreliing Accepiance History
G Description o Comments
No. Department L(::c:::n Pl Document Criteria Docket Aecon | client | oPG ALANI
Connection of Line 38110-L.486-D2ANC, ISO Drawing: NK38-DRAW.38009-10047
Flow Diagram:NK38-DRAW-381106-10025-002, TABLE 4, CRN: NA-38-3811.5 ADD15 {Provisional)
Related to Package Part A: A00004-M6-120402-D22001 for Piping Installation +pcoocy-1ih- 1261~ ©37061
Locate, Isolate and apply Lock Out, Tag (k
. - Outon Line L48G Valve V 940 as per Dwg ) A
Construction b Drawing NK38-DRAW-38008-10047 NK38-DRAW- | NK38.DRAW- s A b:’\’
85 38009-10047 § 38009-10047 .27? ° h
Wi Opn 203.1 D
Qc | Verify LOTO was performed on Line 486
Ny
Constsuction | . Remove the Cap from end of Tig in Dwg 'y
' NK38-DRAW- Dwg B
90 38009-10047 § NK38DRAW-: This ITP ‘? v
3800910047
ac ! >Ensure that Cap was removed W1 Opn 263.2 !\_5\
Perform FME inspaction o ensure imternal W 626 : 9\3&3
. surtaces of pipe and fittings are free of grease, Field Weld 4.5
Construction ! ditt, scafe, ang other foreign materiat before | N-PROC-MA- | Inspection - H
installation and clean as required, g0l N-PROG-MA- ; .
95 0018 Checklist
—— QCP510.9 a-10 P
iPerform and Document second “As Left* FME Wi Opn 208.4 Inspection
Qc i inspection is completed prior 10 instaliation of ’ Rsport
Piping Spodls. '
1SO Pwgs o
QCP 510.8 - @,&
Constrction | Fit Up, Tack Piping Spools asperdrawing, | qcpaiop |\otaldtionand| W28 | 3
customer specification, and cogde GCP 505160 welding meets | Field W-eld ’P H
requiremnents. QCP 509.2 codes, specs, | Inspection 13‘1
100 acP 509'& and drawings. | Checkiist
- QCP 510.8 ' Q-1 B
> Perform FIT-UP Inspection and WPS 88-200- QCP 310.2 | inspection
Qc I Documentsation of all butt welds Ni2 QCF 510.9 Report
as per WPS 88-200-N12 Wi Opn 203.3
7 of 11
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- S o~~~
inspection and Test Plan Number A00004-146-120421-D25001 | Revision Number )
Operation " e Inspection Point
L. Controlling Acceptance History
S Description o Comments
- Ne. Department L‘:::::n Document Criteria Docket | Ascon | ciemt | ope |AMANI
WELDING : 150 Dwgs a-10 N
Perform field welds s per WPS 88-200-N12, Inspection >€
drawing, customay specitication, and code QCP 510.9 Repost ] )5 H
Construction { reguirements, QCO 505.10  |installation and; Weld Map
_ Ensure welder 1D is marksd adjacent to the. QCP509.2 |weldingmeetsi /As Built \
weld using low Halogen / Sulphur markers QCP 5098 codes, specs, | Drawing
and record on wald map. QCP 500.59 | and drawings. &
QCP 310.2 ao12 \V
105 ASME B3 v
> Verify that welding controls per QCP 509.59 1.3 | System
& QCP 505.10 are complied with. WPS88-200- | 13642 | Inspection
> Verify purge dams removed after completion N12 Report
of welding ASMEB31.4 | QCP310.2
ac ! > Perform visual inspection of ali completed QCP510.9 | Weld Map o /
welds and Dacument results . w1 Opn 3;:,}?:;‘: :
> Verify completed weld map matches field . .
conditions. 203.58203.6 Checldist

8of 11
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, INSPECTION AND T T PLAN ;. A Y of 7 2 b4 |

Prepared by~ |Sarah Girard ﬁé_{____ Date | 13-Sep-2016 | AWJAN.L Approval /VW Date ﬁ'-ﬂ_v 1§ 6

QA Approval Mér/ { Date W/Z Client Approvai W Date | (i 2o 2 2[ é )
e U - b

P Approval Date 1 l -
Customer reference OPG Datlington Nd§ D20 Project, oq 43013264
Aecon Industrial Reference Project # AQCD04
Quality Referance Aecon Industriat Quality Assurance Manuai, N286 Quality Assurance Manual EPC Projects, B51 Manual, Issue 4,
reren CSA N285 -08 Update 2, ASME-B31.1 2010
System MEG #88526 Rev. 001 EC #120421 Rev. 989 Enstattaﬁon of CLASS & Tank Connections in West Annex (All Areas)
Drawing number Flow Diagrams, Design Pressures, Temperaf res, and CRN will be indicated for each Isometric Drawing or Line, ¥ ICREQZ4 FRREWZRS .

Apply to this Package

[Inspection and Test Plan Number - A0C0O04-MB-120421-W41001 ] Revision Number ] 0
Operation . . inspection Point
: segt Controlling Acceptance History
3 Description Y : Comments
No. | Department Lc(u;a(t’:m v Dacument Criteria Dacket | pocon | crient |AANI opg
# FB (e
N286 QA Manual oni
Section 3 :
Subsection 3.10 72 P ﬂﬂ/‘
Verify received materials are free from Eoccﬂsggf? D:‘:;?:ss M'/ al ,)Q ﬁzj ‘ &f
damage and deterioration and material Qcp 505'7 BOMg ’ MYR/ .
identification, grade, and size is compliant and Qo 509.8 £C #1 20’421 CotC h : V j A 73
5 QA/IQC i traceable 1o supplied documentation. QCP 50948 | QCP 5057 No14 [’7/5 /7 < /
if any material is found to be unaccepiable or W1 Gpn 1 0'3 2 | QCP 509 :t7 D /7
has lost traceabifity, an NCH and for OS&D 20% 63 | QOP 509.49 : [ 151 -
Release to fietd for instaiation. S00E 15 Qe B0n 1 i
200.6.41, : ricg /”9/‘?;
200.8.57, V1S "
200.6.73 : . "7 s
agoreert
Notify AECON QC prior to the start of worle v
Construction ] Corapile, Stage all retavant and required, Drawings,
Parts, Permits, Equipment and Drawings EC #12042% Meets .
16 WiOpn 1024 | EC #120a21 | THSHP v
avac | > Verify all required Drawings, Pars, Permits & 103.1
and Equipment is compiled and staged. o ® ?(..

1of 23 Form Number 040 Bev 2
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AGD004-M6-120421-W41007 —.

Attachment 2, Page 39 of 102

l Revision Number I 1]
Opera ‘Co . ] . Inspection Point
— . ntrolling -+ Acceptance History ~
N Location Description Document Criteria Docket Comménts
0. | Pepartment Code Aecon | Client |ALANLl OPG
Prior to Execution
£nsure All Calibrated Equipment has a valid
. and current calibration sticker attached, and &
Construction { valid and current copy of a calibration certificate
has been placed in this CWP.
All measurements are completed, recorded EC #120421 Meets
15 and peer verified, QCP 311.0 EC #120421 This TP v
WIOpn 1046 | QCP311.0
> Verify all Calibrated Equipment (if required) :
' has a valid and current Calibration Sticker
QA/QC i attached, and a valid and current copy of the
Calibration Certificate has been placed in this
Cwp.
: EC #120421 * ReriR
Ensure Mydrotesting as per AQ0004-M-120421 Wi Opn e Aoomy-
Construction I TS001 has been completed and All Pipe are 200.6.2,200.6.3, RE: -0 3
Cleaned, Drained ang Dried Before Tie -in to 200.6,18, 2
the Tank 2006.19, | N-PROC-MA- R #[l"/“
20 200.68.40, 0018 AKF (A | This TP H H . ﬁ;{ i
> Verify that Hydrotesting as per ADDDO4-M- i%%g:é’ &F) D f jfe&aé« o
QAQC I 120421-T5001 has been completed and All 208.6 '5?
Pipe are Cleaned, Drained and Dried Before Tie 200 6' 72’ st fet/, lc
-in to the Tank . 200:6:73
20f23
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Inspection and T=-.Plan Number A00004-M6-120421-W41001~- I Revisfon Number l TR
Opera. .. ‘o | Controfing. Acceptance History Inspection Point
No.| Department L%‘:::" Pescription Document Criteria Docket | Agcon | Client JALIANL] OPG | Comonts
Field weld of previously Installed Pipe Spool # 05-1A to Tank 21 FW01 & FW32,Pipe#: 1443-D2ANC
Field weld of previously Installed Pipe Spool # 05-1D to Tank 20 FW05 & FW34,Pipe#: L442-D2ANC
Field weld of previously Installed Pipe Spoot # 05-1F to Tank 19 FW07 & FW36,Pipe#: L441-D2ANC
Field weld of previously Installed Pipe Spool # 05-1K to Tank 18 FW14 & FW38,Pipe#: L440-D2ANC
Field weld of previously Instailed Pipe Spool # 05-1N to Tank 17 PW18 & FW42,Pipe#: L439-D2ANC
Field weld of previously Instalied Pipe Spool # 85-11. to Tank 16 FW16,Pipe#: L438-D2ANC
Field weld of previously Installed Pipe Spool # 05-1P to Tank 15 FW22 & FW44,Pipe#: 1 437-D2ANC
Field weld of previously Instalied Pipe Spool # 05-1T to Tank 14 FW26 & FW30,Pipe#: L436-DZANC
Isometric Drawing: NK38-DRAW-38009-10005
Flow Diagram:NK38-DRAW-38110-10025-0002, Table 4, CRN Number : NA-38-3811.5. ADD 15 (Provisional)
o o FEEDocoB  UcEdle Na, o,  kiw ici2ole
1.ocate and [dentify cofrect tagging and
Construction { location for piping spools. Dwg
"NK38-DRAW- Dwg
&5 380010005 | \ycag.DRAW- | THsITP | v
38008-10008
. > Verify correct tagging and location for piping W1 0pn 200.6.17
ac i " spools and verify that Heat Number are &200.8.20
transferred to each piping prior o cuiting and
Perform dimensional inspection after cufting
Assign ASME Section X qualified welders
Issue required weld consumable as psr WPS
. requirements as per QCP 505,10 ASME Section X
Construction : Ensure weld consumable is utifized and stored qﬁ?:f?:;ic- TSSA v
as per customer specifications and QCP Quaiity Manual Welder's
7 505.10, QoP 050 | ASMESetX| o ets 4
QCF 509.5% D
> Verify ali welders are qualified in accordance | W1 Opn 200.6.24
QC | fo ASME sect. IX, maierial, 0.D., and thickness
and Process reguirements,
. Mateh mark bonnet and body prior {o
Construction ! disassembling valves QCP 5108 v
75 Wiopn 2006.25| QCP 5109 | ThisiP \/
ac i Verify valve bonnet and body are maich D
marked prior 0 disassembling valves
7of 23 Form Number & 040 Rev 2
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o

linspection and Tt Plan Number A80004-M6-120421.W41001.— Revisicn Number I 0 —
Opera. Controfiing | Acceptance Histo Inspection Point
i Description . v
‘No. | Depattment "%”::': " eecrps Document Criteria Pocket | pecon | Glient [AlANL] OPG | ol
Disassemble valves and place infemals in the Manufacturer's
} original packaging with desiccant, or if not Instaliation
Construction ! provided, piace in a bag. Label with the valve QCP 5109 | Operetion and Y
number. The conteiner shall be placed in a Mainteriance - .
&e secure ocation WIOpn200.6.27f  Manual This TP
Verify valve intemals have been placed in a 200.6.26 Ag?ggzgos“”' D
QC { iabelied container and placed in a secure 10138 i
location
Berform FME inspection to ensure internal Q010 |yg I et & Z..éf]fz; or
Cor . surfaces of pipe and fiftings are free of grease, Inspection ‘-"b(u'\"’v 7 _
sstruction I dirt, scale, and other forel i P [Sgha K
. , scale, gn material before N-BPROC-MA- Report H
85 installation and clean as required. 0018 A&F N-PROC-MA- (FME) 2%1&)1\(3
. QCP 510.9 0018 AZF W 026 ,
> Perform and Document second "As Left”  {WIOpn 200.6.28 Field Weld p 20y
Qc I FME inspection is completed prior to installation inspection (AL
of Piping Spools. Checklist
Transfer marking prior to cutting Pipe
Fabrication and Cut Pipe fo appropriate Length
Fit Up, Tack Piping Spools, Pipe” and valve
Construction t as per drawing, customer specification, code .
requirements and Manufacturer's A%%Eofgg m‘.{:ﬂ?;‘eaerg
Instaliafion Operation and Maintenance Manual QCP 310.2 co desgs ocs W26
ADO0O4-IOM-718648_3-10136 acPsics | and d;wﬁngs' Field Weld
QCP 505.10 | Tospection | H
QCF 503.2 Manufacturer's Cheoklist
80 > Verify that Heat Number are transferred fo QQ(?: 55&9 ':9 o;:ﬁ; ::f (:; d Qo010
each piping prior to cutting and Perform Maintenance | ISpection
dimensional inspection after cutling WPS 88-200- Manual Report
> Parform FIT-UP Inspection and N2 ADOD04-IOM- B
Documentation and vaive of all butt welds 718648 3. )
Qc ! as per WPS 83-200-N12, Opn Wi 10136
QCP 310.2 Visual Inspection and 200.6.20
Manufacturer's
Installation Operation and Mairtenance Manual
A0D004-I0M-718648_3-10136
8 of 23 Form Number Q 040 Rev 2
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Inspection and T==¢ Plan Number A00004-M6-120421-W41001— j Revision Number 4] S
Opers. - Description Controfling '} Acceptance History Inspection Point Comments
No. | Department “‘::":;’:" Document Criteria Docket | Accon | Chent JAANL] OPG
Ensure spool siopes and dimensions are '
Construction { correct as per
NK38-DRAW-38009-10005 QCP 510.9 Dwg
85 NK38-DRAW- This TP V'
> Yerify spool slope and dimensions are Wi Opn 200.6.30| 38008-10005
Qc | correct as per
NK38-DRAW-38009-10005
WELDING
Perform field welds as per WPS 88-200-N12,
drawing, custormer specification, and code
Construction { requirements.,
Ensure welder i) is marked adjacent fo the 1SO Dwas Qo1e
weld using low Halogen / Sulphur rrarkers and = inspection
record on weld map. QeP 3102 Report
QCP 510.9 |Installation and
%%P 505.10 | welding meets Qo2 H
P 5092 codes, specs,
- ., AECONQCt QCP509.8 | and dra\nzngs. System
100 » Verify that welding controls per QQP 508,59 QCP 500.50 Inspection v
& QCP 506.10 are complied with. QCP 310.2 Report 74
> Verify infemal cleanliness is baing WPS 88-200- )
maintained through fabrication process N12 ASME 3411 Wot4 o
> Perform weld monitoring in accordance with Section 136.4.2 Weld
> Verify purge dams removed afier completion |y Opn 200.6.31 Checkiist
of Weidiﬂg & 200.6.32 :
> Perform visual inspection of ali completed Weld Map
welds and dociumment resufts on Q 012,
> Verify completed weid map matches
fabricated spool plece.
Weld Repair - IF Reqguired: 1SO Dwgs
Construction ! I weld(s) fai! inspection, remove defect(sy ‘ Repair {IP H
repair as per subsequently rajsed repair {TP QCP 5108 . QU404E)
105 QCP 405.16 iﬁ’g‘;‘;g}? ( v’
QCP 501.1 NCR
ac i K repairs of welds are required, ralse NCR and {Closed) D.
weld Repair [TP {if required). Wi Opn 200.6.34 :
Sof23 Form Number Q 040 Rev 2
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finspection and =+ Plan Number [ A00004-M6B-120421-W41002~. Revision Number (4] -
Oper. 4 T Description Controlling Acceptance Hisfory Inspection Point Comments
No. | Department ‘f’f:;’;’“ Document Criteria Docket | Aecon | Chemt |AL/ANL! OPG
Reinstall valve infernals and forgue vaive
bonnet fo body per match marks and the ManUfaCft_JFE?S
Constustion { requirements of the Manufacturers Installation installation | Manufacturers -
Operation and Maintenance Manual Operation and Instaliation
AQG004-10M-718648_3-10136 Maintenance | Operafion and v
Manual Maintenance
110 AQDCO4-IOM- Manual M-011 v
Verify the valve bonnet is reinstalled according | 748548_3-10136| Ac00D44OM. |  Toraue B
’ to the match marks and Torqued fo the 718648_3- Recard
QC b | requirements of the Manufacturers Instaliation | Opn Wt 200.6.35 16138
Operation and Maintenance Manual 200.6.36
AD0004-I0M-718648_3-10136
Ensure any required Vaive or Equipment
Construction ! tagging is installed on completed piping Dwg
NK38-DRAW- Dwg
115 - 33009-10005 [ NK38-DRAW- | This ITP \'4
> Verify any required Valve or Equipment 38008-10005
Qc I - tagging is installed on completed piping. Wi Opn 200.6.38
10 0f23 Form Number G 040 Rev 2
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PROJECT: SYSTEM INSPECTION LOG AN

JOB#:

COMMENTS

NIK3B-DRAW-3B009-10005 ' NK38-DRAW-38110-10025-0002 | seaconta ] : ADOOD-ME-120421-W41001
FW-05 NK38-DRAW-3B009-10005 % | Lz | NkssDRAW-aBiio-002s.0002 | NA | A | AN 88-200-N12 aw | 2 w | Dul| et T8 - AODOOS-MB-120421-W41007
Fw-07 NK3B-ORAW-8003-10005 8| L4t | NkamDRaw-sBI1O-t0025.0002 | NA | M | anc 82-200.N12 Bw 2 w | DA lzrepl-ced . AODOOA-MS-120421-W41001
FW-14 NK38-ORAW-3800-10005 6| 1440 | NKssORAW-as1IO00250002 | NA | NaA | NG B8-200-N12 aw 2 0 [y [ e ] . : ADOCD4-M-120421-W41001
FW-16 NK38.0RAW-38003-10006 6| tess | nranoRawsstroouzsoove [ na | ma | anc 86-200N12 w2 o [V~ [yt i AODID4-ME-120421-W41001
Fw-18 NK36-DRAW-3B009- 10005 6| a0 | nkseomawastio-roosooc2 | N [ NA | anc sB200N12 | BW 2 w0 {1 o |27 S - ' ATO004-M6-120421-W41001
Fw-22 NK38-DRAW-38009-10005 6| e | NkamDRAW-asito-100250002 | Na | NA [ anc sezoont2 | BW 2 e Pl P I et : ADODOS-MS-120421-W41001
Fw-28 NK38-DRAYY-38008-10005 6| s | NxsaoRAw-amtioaoces000e | Mm | A | ANC 38.200N12 Bw 2 o Al e 36 AD0004-ME-120421-W41001
FW-20 NK38.DRAW-38009-10006 6| Lees | NkasDRAWSBIIO-O02S0002 [ N | NA | ANG 88-200N12 aw| 2 ® gy AODODA-ME-120421-W41001
Fw-a2 NK38-DRAW-38008-10006 6| Las | nKasoRAW-astICIDOzs 0002 [ A | ma | Anc 88-200-N12 Bw 2 ADODOA-MIS-120421-W41001 ;
P34 NK28.DRAW-38008-30005 6] Ldd2 | NKIB-DRAW-38110-10025.0002 | NA | ma | ANG 86-200-N12 Bw 2 ! ADDD04-MB-120421-WA1001 ‘
P38 NK38-DRAW-38000-10005 6| U441 | NKaB-DRAW-sBt10-100250002 | NA | N | ANC 88-200-N12 BW 2 w7k ATD004-ME-120421-W41001
FW-38 K38-DRAW-38009-0005 6| Lo | NKasDRAW-3BI1G-100z5-0002 | NA | NA | ANC 80-200N12 BW . 2 \g. it ADOD04-NE-120421-W41001
FW-12 { NK3B-DRAW-38009-10005 8| L439 | NKaB-DRAW-38110-100250002 | NA | A | AN 8a-2004012 aw - 2 AO0004-MB-120421-W4 1001
Fw-14 NK3e-DRAW-38009-10005 8] Lia7 | nxssDRAWdeIt0-t002s 0002 [ e | N [ anc 88-200-N12 ew 2 4 | fwre |85 : ADDODA-MB-120421-W41001
{ i 7. = St 4 i :

i~

Form Nomber Q012 Rev 3
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! ks
7. LINES, VALVES AMD GQUIPHENT DESIGHANIONS ARE 10 i
D PRENXED WITH 0-38110 UNLESS OWHEFNIE NOFED, i
(HSTRUUENT DESISHATIONS ARE 10 BE PROVDVED WiTH B
O-IBIT UNLESS ONIRWISE HOTED,

TOR CESIGH COOMIONS AND GEICRAL HOTES SIT
HR3B~DAAW-JE110~10023-0001,

. INSTALLAION, FATRICATON AWD WELBIN 1% H
ACCOROANCE WITH OPG STANDARD UANUAL

-ST-0110~10009, :
WOLBHHG SHALL BL O ACCORDANCE WTijf OPO WOLGIG i
PROCENURE, H~STW-Q4B00=100G0, P~163 OR AMPROVED] v
COURLENT.

-

5 DIEHSIONS 10 BE FIUD VERTIED,
6. MOE RCOUKEWEHES: VISUAL, ‘
7. SUPPORT SPACHC IS IAUXATED O THE TRISING.
B. (DRICATIP KM OH BUL OF MATERUL i

JatizizAg

TLOW DUAGRAN HES8-DIAW-281 10-10025~0001 /0507
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Asgociated with N-INS-08420-10011, Workplan Preparation and Development Process N-TMP-10208-RC10 (Microsofi® 2007)

ONTARIDPGiwER ‘ : Internal Use Only
 GENERATION

Unitt O USk 38110 Device: V940 & V941

Date; 20-Jul-2016 Work Order; 2910081

Darlington Nuclear
WORKPILAN
NK38-WPL-38110-0457864-REV 0"

TIE-IN TO PHT D20 SUPPLY SYSTEM — 0-38170-V940 & V941

Unit(s): 0

Usage Classification: REFERENCE

Radiological Classification: ‘MEDIUN,

g, . 1 20402
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Work Order; 2910081

Work Plan Number: NK38-WPL-38110-0457864

Rev: 0

| Page 2 of 29

Usage Classification: REFERENCE

tnit. 0

Title: TIE-IN TO PHT D20 SUPPLY SYSTEM - 0-38110-V940 & V941
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Work Order: 2810081
Work Plan Number: NK38-WPL-38110-0457864 | Rev: 0 | Page 3 of 29
Usage Classification: REFERENCE Unit: 0
Title: THz-IN TO PHT D20 SUPPLY SYSTEM - 0-38110-V940 & V941
APPROVAL SHEET
/
Prepared by: 65-7,- {ﬁ.‘/zm.,«_,l’vl Date: g-ang —ta\b
Joff E;fé'r{d} '
Technicdl Officer
OPG Refurbishment Projects
Verified by ) = Q’;" Date! Ay o~ u

Paul Renaud
Senior Technical Officer _
OPG Refurbishment Projects

A g

Reviewed by:  / ﬁ?""“/ 74‘"’“ Date: 26 Aus 20l
Andrew Mazzei ; 4
HWMB SRE

- TRF Technical

r ! ] '
Laeh Alo

£ Mike Battye
Construction Supgrvisor
SLN-Aecon Joint Venture

Date: 1‘3/-%7 Aaw &

e AR Date; | ¥ A(126.01 L
Eric Duncdn .-
Contract Administrator
Contractor Management Office

:.-- s ; // v AN 7
Y M Date: /(7//” ¢ 20l
Karly Gorman
Health & Safety Advisor
Corporate Heaith & Safety

)
A"'-.. R

~X

-
. éﬂ/ J— Date: b fhers COME
lan Edwards ~— ot
Senior Heaith Physicist

Refurbishment Radiation Safety
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Work Order: 2010081

Waork Plan Number: NK38-WPL.-38110-0457864

Rev: 0

{

| Page 4 of 29

Usage Classification: REFERENCE

Unit: 0

Approved by:

Shift Manager
Approvat;

Authorized by:

,.-;-..I ‘:_7' ) /
/(/ ‘/ e

T et e

Title: TIE-IN TO PHT D20 SUPPLY SYSTEM — 0-38110-V940 & V041

Date:

g

David Lopez
Reactor Safety Support
Nuciear Refurbishment

Date

" Glen Barton
Field Shift Operating Supervisor
TRF Qperations

— ;\ e T
ErARE:
T

. - 1 -~ .
! Ty .r
.//ﬁ-.f I ARt

)

g 26 A0l

Datea:

Constantin-Banica
Section Manager :
OPG Refurbishment Projects

Date:

I
btaille N

7 A
. /A Ve ! .
’ _“,' i ,.;-a:{i,q‘,- .//'lll’.-:"

Date:

Steve Gregoris [/

Director of Operations & Maintenance
DNGS Ops & Maintenance
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Work Order. 2810081

Work Plan Number:” NK38-WPL-38110-0457864 Rev: 0 | Page 5 of 28

Usage Classification; REFERENCE Unit. 0

Title: TIE-IN TO PHT D20 SUPPLY SYSTEM — 0-38110-V940 & V941
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Work Order 2610081

Work Plan Number; NK38-WPL-38110-0457864 Rev: 0 | Page 6 of 29

Usage Classification. REFERENCE : Unit: 0

Title: TIE-IN TO PHT D20 SUPPLY SYSTEM — 0-38110-V940 & V41
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Work. Order: 2910081

Work Plan Number: NK38-WPL.-38110-0457864 Rev: 0

| Page 7 of 29

Usage Classification; REFERENCE

Unit: 0

Title: TIE-IN TO PHT D20 SUPPLY SYSTEM — 0-38110-V940 & V941

1.0  PURPOSE

1.1 Objective

This workplan describes the steps required fo install two (2) tie-in connection points on
the Heavy Water Management Building (HWMB) Heat Transport (HT) D20 Supply
and inventory (S&l) System; these connection points will allow for future tie-i -in of the
HWMB HT D20 8&I System to the new HWMB Wesi Annex,

1.2 Applicability

This Workplan-applies to the following equipment:

: "‘€§evation and

Unit System (USI/SCI) Equipment/Compotient 1 ocation
| | | HWMB, EL. 87.000,

0 38110 V940 RM D001
HWMB, EL. 87.000,

0 38110 VQM-.:., RM D-001

Verify the proper field eduipment
(UNIT-SCI-DEVICE} .

men "'az‘ure prior to field device manipulation
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Work Order: 2910081

Work Plan Number: NK38-WPL-38110-0457864 Rev: 0 | Page 8 of 29
Usage Classification: REFERENCE Unit: 0
Title: TIE-IN TO PHT D20 SUPPLY SYSTEM — 0-38110-V940 & V941
2.0 PRECAUTIONS, CONSIDERATIONS, LIMITATIONS
2.1 Preliminary Considerations
211 In accordance with Section B 1.5.7 of NK38-OPP-03600, Operating Policies and
Principles, Design Authority (DA) approval has been obtained as indicated by the
approved Engineering Change (EC) Package(s) listed in Section 3.2.1 of this
workplan. Director of Operations and Maintenance (DOM) approval has been
obtained as indicated by the applicable signature on this workplan.
2.1.2  The Master copy of this workplan shall be retained in the HWMB Work Control Area
(WCA) D-118 and progress shall be updated daily.
2.1.3 A copy of this workplan shall be available at the work location and should be referred
to periodically or as often as necessary to confirm that the correct workplan steps are
performed. ' :
2.1.4  This workplan will be executed by a qualified ES-MSA vendor. Unless otherwise .
noted, the vendor will perform work under their Quality Assurance (QA) program. _
OPG will perform Quality Surveillance (QS) only. ‘
2.1.5  Inspection and Test Plans (ITP) to be prepared per the vendor's QA program. Post- N
installation testing of the equipment, in accordance with Section B 1.5.4 of 76- (i ;
NK38-OPP-03600, includes visual inspection Nen-Destructive-Examination-(NDE)-of :
all welds, a flow rate test, and an Operational Pressure Test (OPT). . b
00!
2.1.6  Vendor to prepare Safe Work Plans (SWP) and conduct Pre-Job Briefs (PJB) for their ’h)\’%(
work. 5
2.2 Reactor Safety
2.21.  This workplan can be safely executed with all Units operating; however, permitry
established in section 4.1 will prevent the transfer of HT D20 between the HWMB
and the Units; however, the transfer of HT D20 between Units will still be available
via the PHT D20 Transfer Header. Permitry will be in place for 24 to 48 hours to L
allow for installation and testing of the two (2) tie-in connection points on the HWMB i
HT D20 S&l System. :
2.2.2 A maximum recall time of 72 hours is applicable to all work performed on the Heat

Transport System (HTS) under normal operating conditions (Reference:
NK38-CORR-38000-0524172). If a recall situation arises, work must be completed ;
expeditiously to return the system to service.
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Work Order: 2910081
Work Plan Number: NK38-WPL-38110-0457864 Rev: 0 I'Page 9 of 29
Usage Classification: REFERENCE Unit: O

Title: TIE-IN TO PHT D20 SUPPLY SYSTEM — 0-38110-V940 & V941

2.2.3  Other reactor safety considerations:

¢ HTS D20 Storage Tanks must be filled to a minimum level of 8.5 m prior to the
making the HWMB HT D20 S&{ System unavailable to ensure adequate
inventory in accordance with Section B 3.2 and Appendix B 3.1 of
NK38-CGPP-03800.

s This modification cannot be performed if any unit is in Low Level Drainage
State (LLDS),

= There must be no significant or unusual PHT leakage issuesion any Unit which
could result in & recall of the HWMB HT D20 S&! System. Addlt;onaiiy, this
modification canniot be performed simultaneously with plaiihed maintenance
that removes a PHT D20 Leakage Collection Pump. from.service:.

¢ There must be no impairments on the EC} Recovery Sys_tem which prevent it
from performing its credited safety function i in the ,e f & postulated
accident, T

s In the event of a postulated accident, the PHT D20 ° ranster Header, if
unavailable, must be returned {o setvice: within, 72 hours to ailow the affected
Unit(s) to go into LLDS; white this is the hmmng reGlirement within the license,
all efforts must be made to further reduce the durauon of HT D20 transfer

unavaitability.

The fofiowing mark-up was ma de o ‘4.

¢ Removed restriction above preventmg line 0 38110 L4 from being cut apen If line 2-33850-L4 had
already been cut open to nnstali the isolation bellows per N1<38-WPL 33850 0565614 This

o

3 K?/CVJ Date: :g_u\n\sodwz.m*q

Jefff/Ezhrd

Reviewed-by; (O / 4, Date: 25 “Nov - 2016
_ David Lopez
Verified by:. @W Date: 24.A0Y ~ 2ot
Conqtapun"Bémca

S o
Approved by, //’ / %///J” Date: 224 - 2e/E

Mppeges Poz. T . HCDonACTS
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Usage Classification: REFERENCE Unit: 0

Title: TIE-IN TO PHT D20 SUPPLY SYSTEM - 0-38110-V940 & V941

2.3 Radiological Safety
2.3.1  This work will be performed in Zone 3 within the HWMB.

2.3.2  Refer to task-specific Radioclogical Exposure Permit (REP) for radiologicat
requirements and backout conditions associated with this workplan.

Ad-G-—Rediography-will bethe-methed used-ta-parform-NDE-of welde-Lediography-shot
plan-teviewed by QPG Health-Rhysiss-mvst-bestricthradheredto-during A7
radiographyastivties.

2.4 Conventional Safety

2.4.1 Al work will be planned as per OPG-PROC-0129, Safe Work Pfannfng. There are no
_unique conventional safety hazards associated with the execution of this.workplan.

242 Al precautions associated with N-STW-04800-10000, Welding and Grinding Health
and Safely, and N-PROC-RA-0057, Conlrol of Ignition Sources and Hot Work
Activities, shall be taken for protection against hazards associated with welding
activities, lgnition Source Permits will be required for all hot work activities.

2.5 Environmental Safety

2,51  Waste disposal will be controlled and executed per D-INS-79000-10001, Wasfe
' Disposal Guidelines for Oil and Chemical Wastes at Darlington, D-INS-72000-10002,
Waste Disposal Guidelines for Sofid Waste and Recycling at Darlington, and
N-FORM-11155, Waste Disposal Plan.

252  Spill prevention, assessment, and response to spills will be controlied and executed
per D-INS-07290-10000, Darlington Spill Prevention and Contingency Plan. All spills
shall be immediately reported to the CMO.

2.8 Chemical Considerations

NA
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Rev: 0
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Usage Classification; REFERENCE

Unit: 0

Title: TIE-IN TO PHT D20 SUPPLY SYSTEM - 0-38110-V940 & V941

2.7 Backout Provisions

When unexpected (i.e., outside the bounds of this workplan) or unsafe working
conditions are encountered STOP ali work, leave the work place in a safe state (if
safe and practical to do s0), and notify supervisor. in the event of a radiological alarm,
direction shali be provided by the Radiation Protection Coordinator (RPC).

2,71  Special Backout Provisions — Restoration of HWMB HT D20 S&l System

A 12 hour recall time will be established for this work; in order to successfuliy return
the HWMB HT D20 S& System to service within this time in the event of a recall, the

workplan wili be executed with the following prowswns

e Tie-in spool assemblies will be pre—fabncated \Mth fma elds performed in

situ.

s Resources will be assigned on the basns of back to~back 12 hour shifts to

ensure work is continuous.

¢ Vendor QA resources will be avallabie at ail tlmes to ensure that verlﬁcatlon
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Title: TIE-IN TO PHT D20 SUPPLY SYSTEM ~ 0-38110-V940 & V941

3.0 PREREQUISITES
3.1 Measuring and Test Equipment, Special Tools and Materials
3.1.1  Tools and Equipment

All measuring and test equipment required to execute the activities in this workplan
shall be supplied by the vendor and calibrated per their QA program._

3.1.2 Materia_ls

Document Number Title
DEOW FOR NK30-DOF-38009-EC 120402 TIE INTO PHT
[ NKOB-BOM-38T10-10002 | ppo sUPPLY SYSTEM FOR HWMB

3.2 Performance References

3.2.1 Engin@ering Change (EC) Packages

EC Number Title D e

' 0~38000—MASTER PMOD FOR LPSW DISCHARGE LINE
(SCI 72100) TIESINS FOR MODERATOR & HTS D20
SUPPLY (SCE 38110) & RELOCATIONS OF TRF BULK
GAS SYSTEMS (SCI 75510, 75540, 75550, 87550)
0-38110- DESIGN-MECH — TIE-IN TO/FROM PRIMARY
-‘:HEAT TRANSPORT D20 SUPPLY/T RANSFER SYSTEM

Master EC 118824

Design EC 120402 w:._\-._-'-.’:'f;

3.22 Work Orders

Work Order Number :.Title
2910081 NR CPO100-1DEC: 120402 TIEIN TO/FROM HT D20
SUPP/TRANSFER SYS

3.2.3 Drawmgs

Document Number Title

D20 MGMT BLDG FL. El. 87,000 COL ROW DA1-DC

NK38-D0OH-38009-0008 - | LINE D3- D4 D20 SUPPLY CLEAN UP AND
TRANSFER SYSTEM PIPING »

D20 MANAGEMENT BLDG. D20 SUPPLY SYSTEM

NK38-FOH-38110-0001 FLOW DIAGRAM

NOTE: Refer to EC change papers for a comprehensive list of drawings.
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3.24 Flowshests

Documeét Number

Title

NK38-FXX-38110-0501

D20 MANAGEMENT BUILDING D20 SUPPLY
SYSTEM

3.25 Procedures

Document Number

Title

D-INS-07290-10000

Darlington Spill Prevention and Contingency Plan

D-INS-09100-10012

Control of Position Assured Components

D-ING§-79000-10001

Waste Disposal Guidelines for Oil And Chemical
Wastes at Darlington

D-INS-79000-10002

Waste Disposal Guidelines for Solid Waste and
Recycling at Darlington

N-INS-08070-10001

Space Allocation for Transient Material and Extended
Storage of Material and Equipment

N-INS-09100-10005

Correct Component Verification

N-PROC-MA-0012

Work Protection

N-PROC-MA-0018

Foreign Material Exclusion

N-RROG-MA-0055

Conduct-of-Radiegraphy

N-PROC-OP-0027

Temporary Change Records

N-PROC-0P-0034

Equipment Labelling

N-PROC-RA-0015

Contamination Control While Performang Work

N-PROC-RA-0017

Segregation and Handling of Radioactive Waste

N-PROC-RA-0027

Radioactive Work Planning, Execution, and Close Qut

N-PROC-RA-0057

Control of Ignition Sources and Hot Work Activities

OPG-PROC-0129

Safe Work Planning

OPG-PROC-0130

Management of Hazardous Physical Agents

OPG-PROG-0133

Temporary Safety Warning Signs and Warning Barriers

OPG-PROC-0136

Falling Object Prevention

OPG-PROC-0137

Fall Protection
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3.28 Forms
Document Number Title
N-FORM-10024 Pre-Job Briefing and Post-Job Debriefing
N-FORM-10036 Foreign Material Exclusion Plan
N-FORM-10241 Ignition Source Permit '
N-FORM-10540 Temporary Change Record
N-FORM-11155 ‘ Waste Disposal Plan
N-FORM-11189 Terminal Point Change Request
e P Request for Addition or Deletion of EIDs as Devices v 3
N-FORM-11307 Locked for Work Proteciion ?:v_;/
OPG-FORM-0084 Safe Work Plan ’ ;},(’

3.2.7 Manuals

Document Number Title
N-MAN-08865-10001 Conventional Safety Technical Basis
N-STM-01110-10001 Nuclear Construction Reguirements Manual

3.2.8  Applicable Standards, Codes, and Policies

Document Number Title
N-STD-AS-0002 Procedure Use and Adherence
N-STD-MA-0008 Station Material Condition and Housekeeping
N-STW-04800-10000 Welding and Grinding Health and Safety
NK38-OPP-03600 | Operating Policies and Principles

3.3 Developmental References

Document Number

Tifie

NK38-CORR-38000-0524172

Reactor Safety Assessment ~ impact of Recall Time
During Heat Transport System Installation of _
Alternate OPP Devices Under MEC 117318 for D20
istanding at DNGS

NK38-WPL-33850-0565614

PHT D20 Transfer Header isolation & Containment

34 Special Instructions

N/A

Bellows Installation at EP-00795
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3.5 instailation Prerequisites

NOTE

® Séctions 3.5 and 3.6 can be done in parallel.
= Sieps in Section 3.5 can be performed in any logical order.

o Steps in Section 3.5.1 and 3.5.2 are to be done daily or as often as necessary to facilitate
execution of work,

«  AEC: INITATE Reactor Safety Alignment (RGA) TCR per N-PROC-0P-0027 10 ensure Uﬂ/
valves 0-38110-V940 and 0-38110-V941 remain closed and locked after installation .. N P”"y
. 10‘ -

3.5.1 General - Aecon ¢
. T
6 AEC; PREPARE SWP(S) .ottt sesesssessesessssessrs s ot @ ¥
U”’;;cfg _
e AEC: PREPARE CWRP(S) ...oivv e ceeieeeeeeeeesess oot s eese e srsas v s e NV §
o AEC: PREPARE !TP(S)Q/"qﬁ{T\”J(/
: ' e
» AEC: PREPARE Foreign Material Exclusion (FME) Plan. ............................................. @gj‘,’t"’d
e AEC: PREPARE Ignition Source Permit(S) ..occccovviiiiiieieinie s s @ 3 ,é.d’{ :
A
¢ AEC: REQUEST equzpment tag for vaives 0- 381 10-V940 and V841 from Plant Status ﬁx“‘ Pﬂ’d
GPOUD . cocvrvcrcterinrecsasenesnntemssen s cams s essetesers s s et e e g
: : qﬂ\wi)'(i(
e AEC; SUBMIT N-FORM-11188 to identify valves 0-38110-V940 and - o VT
0-38110-V841 as Terminal Poinis (TP) with OTFD having operalional control and AEC 1
having non-operational conho!&”’;
> AEC: SUBMIT N-FORM-11307 to identify valves 0-38110-V040 and L ar ¢
0-38110-V941 as devices tocked for work protection ..o, SOTOIORRSIUIMPTIO . O
v

o TCR# DAoO G0

e AEC: SUBMIT flowsheet mark-up for NK38- FXX 38110-0601 incorporating changes b dJ}(
FEOM EC 120402 ..vvvvoirnisoensareseseeesiaie s it oo ses s e AE
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o AEC: ESTABLISH & MAINTAIN SATM area(s), 88 reqUired. ... Jgfgﬁ'"
M
= AEC: ERECT scaffolding, as required, to facititate access to work areas .................... @ a6 e
o AEC: ERECT vented tenting connected to contaminated exhaust system per - é,{
N-PROC-RA-0015............. e ead et et R L S 4R St PALS e AR £ S 1E a8 R4t B Re P et be s B e RS ne abe SR R OE€e AR 1o 20n D enng e N T
¢ AEC: ESTIMATE amount of catch containment required based on volume of D20 to be gjb _
ArAINEU ..o et er st e ae et et ettt r e e s e oot o 4
. , o Mo
¢ AEC: SETUP and/or STAGE sufficient catch containment in rubber area(s) based on g o
volume of D20 estimated in Previous SEEP ... ccimerecrinsrosseressiseeossessess e ""2@&/ et
9 £
» AEC: S8TAGE pipe banding material to mitigate leaks in the event of passing isolatior;ét%)/ poo »
v P
o AEC: NOTIFY RP two (2) days in advance of requiring RPC SUPPOIt..........vocrveeevan e @\7 Mot 24
' 2Ot
3.6.2 General - OPG :
i
o FEIOPGQS: REVIEW VENAOT ITP(S) ovv.ccoorrviiisiessiisieossieecseeesserosseonsoeseoessensssses o, f o

FE/OPGQS: ENSURE appropriate Hold (H), Witness (W), and Verification (V) points @}}J‘ ﬂ‘)é
are incorporated N0 VENGOr ITP(S)........iirii e ereesee e erer e e et (@ A

a0

PLANT STATUS GROUP: PREPARE Terminal Point (TP) tags for valves 0-38110- v
VO40 and 0-38T10-VOAT oot

SRE: INITIATE TCR Flowsheset Action Request (FAR) to mark-up flowshest
NK38-FXX-38110-0501 to incorporate changes from EC 120402.........c..ov001)

o TCRFAR# D9p0149 7]

'-r"/l"{/ PP
MS: SETUP FUBBEE BIEA(S) 1rvvvvrvvversvvereesroesesoe s oo eeossesesossesseoeeeeees oo AT e

TRD: SETUP remote monitoring system (ICAM) at tie-in locations..._.,_,‘_.,,_,,,,,,,,,,,‘_,,,,@ of

o

Zeif - &

TRD: SETUP Portable Tritium Monitor inside rubber area(s) with alarm set at 80% of 5
upper imit of REP for tritIUM ..o oo @)
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‘@ TRD: SETUP Portable Tritium Monitor outside rubber area(s) with alarm set at SATY e
0.5 MPCa _ G e
& TRD: PLAGE rubber area(s) i SEIVICE.........ccc.crrorvrsesssmssrirsmssissssssnssossios o AP, et
3.6 Pre-Fabricate Valve 0-38110-V940 & V941 Spool Assemblies
3.6.1 AEC: PERFORM FME lnspectlons of valves and piping material per FME p!an.‘....,/@/ p.-u
3.6.2 AEC: FABRICATE tie-in spaol assemblies Per TP e s ;@7 ?jpﬁ
4oV
3.6.3 AEC: SECURE equipment tags fo valves 0-38110-V940 and 0-38110-V941 per ,n ) J,;
NPROG-OP-0034 1t oottt e G
364 AEGC: VERIFY equipmenl tags have been secured fo corect components per %
N-PROC-OP-0034: ;',!,-
o 0-38110-VO40..ooooorrov . e et s er s s e e e A (
! H /- 1}‘(’ 1;" !
AEC Name: j@w-@ul /,-9;"2516 initials: ¢ y P
e 0-38110-VO4T oo, STV A 1‘;1 e
AEC Name: S - P.u, Leﬂube.« initials: Q){_ﬁ :
3.6.5 AEC: PERFORM hydrostatic test of fie-in spool assemblies per TP ... % f.;:v"’b/ ;
3.6.6 AEC: IF hydrostatic test fails THEN: | .
'+ AEC: REPAIR fie-in $pO0 8SSBMDIY wv.c.vvvcsvimmsssivs NA@ o Jere”
e AEC: REPEAT hydrostatic fest per step 3.6.5....ccovcrvvivinnivninnan N!Aﬁ/ or Jg%
3.6.7 AEC: FULLY OPEN and CLOSE valves 0-38110-V940 and 0-38110-V941 to confir 'y
freedom Of MOVEMENT ... e e s scncns s ae e %ﬁﬁw i
3.6.8 AEC: INSTALL FME covers on tie-in spool assemblies per FME pfan...........cooiees ﬂ ;o \,4
: 2ol ;
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4.0 DETAILED WORKPLAN INSTRUCTIONS
4.1 Prepare for HWMB HT D20 S& Unavailability

" NOTE

e Step 4.1.1 should be performed as soon as practical (i.e., within 24 hours) prior to making
the HWMB HT D20 S&i System unavailable in steps 4.1 4 and 4.1.5; this WIH ensure that
ail Units have the maximum available inventory of HT D20. ;

sS1ef + Ht &Mﬁfd«& ‘?'Z«‘H\\'? prioe LN 3_7.5% Unowerl cble. &uc..\v ULZ.: @ng‘o Bellas wp—ﬂ{»\,
4.1.1  OTFD: TOP-UP Unit HT Storage Tanks per D20 Management Sheet t&:a minimum d/ ;

8VE] OF 8.5 M .vvvoirieoeeiireeesoreesoe et eee s ereneee oot e, N/AQoor
Unit HT Storage Tank ]_fimeli'.)é’gg
Unitt |  NARorQ oYS 1 LS NMNOV 2006
Unit 2 NIA B or 8 s
Unit 3 NA R or O I
Unit 4 NARorDl | Tn s

tt OPS that’ conditaons permit taking the HWMB HT D20 V.,
,JOF UBHG A8 NOUTS oo iy

-
<

4.1.2.  OTFD: CONFIRM with
S&l System out of seérvi

4.1.3 OTFD: NOTIFY- Shlﬁ Manager that HWMB HT D20 S&I system wili be unavaifable .
et o forup to 48 holirs.:: SOOI ST pu FEg

416 'AEC Si6 ON to work protection ..o, e @ (7)
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4.2 install Valve 0-38110-V940 Spool Assembly

NOTE

» Sections 4.2 and 4.3 may be performed in parallel; however, only one cut may be made in
line 0-38110-L4 until integrity of isolation is confirmed.

¢«  Work must progress on a continuous basis to ensure the HWMB HT DZO S&l System is
returned to service as soon as possible.

o The Shift Manager may recall the HWMB HT D20 S&i System at anytlme durtng the
outage. Refer to special backout conditions in section 2.7.1 if a recall'situation arises.

4.2.1 TRD: PERFORM regular contammat;on surveys in rubb . area(s) until tie-in work | IS

422 TRD: |E contamination exceeding rubber area(s) hm:t is fou. d THEN:
o MS: DECONTAMINATE affected areh
o TRD: REPEAT survey per steps4.2.1....

contamination, airborne centammat:éﬁ---:ar?&i/or trmum oxide, Catch containment shall be
used fo coliect reslduai D20 and’ restrrct the spread of contamination.

* In the event of passing Isolation, pipe banding may be used to limit D20 leakage until
|soiatton can be gstabhshed

: &2 %D :
4.2.3 AECIOTFD COPéF%RM with Unit OPS that containment boundary is not affected by E;

the installation of isolation beliows on the PHT D20 Transfer Header ........ N/A o@

HKTRS STEP can BE CHEIKED WA AT PULRENIoN OF OTFD PER apk-uy? o g T - /,"l
424 AEC: ENSURE catch containment in place where cut will ocCUr .......coovviininen, /@'ﬁ/ D {,}’
4.2.5  AEC: CUT underside of fine 0-38110-L4-D2 at tie-in location per oA

NK38-DOH-38009-0008..........coocvvsmrirsrerines s A3 oad
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4.26 AEC:IF the line is not drained THEN:
¢ AEC: DRAIN residual D20 into catch containment .......oooevvevvvivinnn, NAQ 0;46”/
e AEC: NOTIFY OTFD for disposal of collected D20.......cccccvnvirin, N/A Q 3[2@/ s
~ T o )
4.2.7 AEC/IOTFD: CONFIRM integrity of isolation........ccoovevinienn, s i S
4.2.8 AEC: COMPLETE cut of line 0-38110-L4-D2 at tis-in location per . _/,?//
NK38-DOH-38008-0008.........0cccoierrieiriiricrssisss e eeeeeesearetse e ensesenns e ACY s A28
4.2.8 AEC: PERFORM FME inspections per FME plan/ ' g ?_:/f.;;,./f.
o L7
4.2.10 AEC: INSTALL pre-fabricated tie-in spool assembly per NK38-D0H-38008-0008 ”"7/’/// _
_ T i
4!
oA-radiograph-execiugion-zene-shall-be-established-with-a-beundary-dose-net-exseoding 4 -
Hhrremihr-acsesepelris-to-thic-exdusionzona-shall-be-bamicaded with-rope—signage; %
and-flashingtights-perbl-RROG- MA-0055 -Rublis-Address{PA) announsements-shall-be - '
made-prio-o-and-during-radiography-activilies:
4.2.11 AEC: PERFORM visual BIBE inspection of all welds per ITP ..., /\/ Sl wd
4212 AEC: FULLY OPEN and CLOSE valve 0-38110-V940 fo confirm freedom of ;7 o
FOVEITIENE....c.oiiiiii ittt te s b ab e sas e tae et stae ettt s st s ennenss gf.)

4213 AEC: ENSURE valve 0-38110-V840 is closed *Lﬂ*’x’i\ .................................... 1

5

{C
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4.3 Install Valve 0-38110-V941 Spool Assembly

NOTE

» Sections 4.2 and 4.3 may be performed in paraliel, however, only one cut may be made in
line 0-38110-L4 until integrity of isolation is confirmed.

¢  Work must progress on a continuous basis to ensure the HWMB HT D20 S&I System is
returned to service as soon as possible,

e The Shift Manager may recall the HWMB HT D20 S&! System at anytlme durlng the
outage. Refer to speclal backout conditions in section 2.7.1 if a recaii Situatson arises.

4.3.1  TRD: PERFORM regular contamination surveys in rubber: _ea(s) until tie-in work is /

COMPIBLE. ... e e g s eer e onninnen e @gf;‘,//\{’

4.3.2

cohtamination, airborne cont mmatid sand/or tritium oxide. Catch containment shalt be
used to collect resuiual D20 and’ restnct the spread of contamination.

o in the event of passmg isolation, plpe banding may be used fo limit D20 leakage until
isolation can be establighed.

Te Spilled D20 mustBe, .cleaned Up immediately and collected in an approved container:;

OTFD shallbe ¢ ntacted for disposal of collected D20.

» Dueto piping nfiguration in the HWMB, Argon 41 gamma fields greater than 2 mrem/h
are exp din D061 during (and for 2-4 hours following) on-fine Moderator transfers.

A

~—p 4.3.3 AECIOTFD CONFIRM with Unit OPS that containment boundary is not affecte by //"f»

the installation of isolation bellows on the PHT DZO Transfet Meader.......N/ or 0

@ 434 AEC: ENSURE catch containment in place where cut will occur ...........ccooovevervean, A ‘/;/_;};/ 7

4,35 AEC: CUT the underside of line 0-38110-L4-D2% at tie-in location per J%
NK38-DOH- 380090008/@ -
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4.4 Post-instaliation Testing

444 AEC: SURRENDER WOIK PIOBCHON .. ... @/
4,42 OTFD: CONFIRM valves 0-38810-V940 and 0-38110-V941 closed per steps 4.2.13
and 4.3.13 o RSO OU O UIURT OISR
7"1
¢ Steps 4.4.3 through 4 4 5 can be performed in parallel or any fomoal order. ..
443 OTFD: INSTALL, VERIFY, and ACCEPT TCR FAR#_ < 79 7 | @&

444  OTFD: APPLY RSATCR ¥ dDADZLLWO {0 ensure valves 0-38110-V040 and _ _~

(-38110-VO41 Closes 800 I00KEO ... oo o e e e

4.4.5 OQTFDURENTHY TAG valves 0-38110-V940 and 0-38110-V941 as Terminal PointZ@/

(TP) per N-PROC-MA-D0T2 ..coviiiiiriiirie oottt tiimsanee b ereissrn s asibe s sraas s cvssene

446  OTFD: REMOVE WOTK PrOEGHON. ...cooooocrcc oot s s @:///
L

447 AEC: ENSURE catch containment in place where leaks may occur during OPT...%-M{,/J?

NOTE

«—f This work is being performed in parallel with the PHT D20 Transfer Header bellows
work; then therefore, a flow rate test will be performed per Section 4.5 of
NK38-WPL.-33850-0565614 and WO task 4847430-54. %@@P&(wa‘em’m%%&ﬂ
additionat-flon-rate-testperthis-workplan:

&uﬁaéiekuie%&ms-ﬁe#@med—aez#uswerkmamhen%w&meﬁaie%eéﬂmauameusly
\W!M%@pem%eﬁaﬁe%m&i@e@%mwe—ﬁwe@awmwm@a@hmm
be-perfommed-in-paraliek

4-4-8— M- EETUR-uwitrasonie-flovirale meleron-WMB-MI-DRO-S&1-Systemdine

8-38440-L4-downstream-of-tie-indecall -0

,..
e

44.9 OTFD NOTIFY AEC prior to performing D20 transifer re-circulation in subsequent @/ ,\{\

Y o JUO OO T OO S PP E OO T U T PO OSSP TUURUUTTTUON

4410 ORSIOTFD: WM)@@#@R%%@—HWMB#@—&—UM%I—&G&M %

RE-CIRCULATE D20 through the HWMB HT D20 S&I System per D20

Management Sheet in support of OPT on valve 0-38110-V940 spool assembly...... @/ A
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AEC: IF the line is not drained THEN:

4.3.6
e AEC: DRAIN residual D20 into ca"cch confainment ... N/ﬁ{é} or U
o AEC: NOTIFY OTFD for disposal of collected D20...........ccccvvvvaen... N/A O o;ﬁ 7
5" A-v-‘
‘ .10
437  AECIOTFD: CONFIRM integrity of ISOMHOM ......oc.ooesrorocreseere oo A e ’ {
1438  AEC: COMPLETE out of line 0-38110-L4-D2% at tie-in location per o)
NKS&DOH-38009-0008 ............................................................................................ 4@ oy o
. . ,,_///7‘
4.3.9 AEC: PERFORM FME inspections per FME plan ... A ,/ T
. . 4
_ o
4.3.10 AEC: INSTALL pre-fabricated tie-in spool assembly per NK38-DOH-38009-0008 y.fl //”
- / U U 1‘
e-h,éw-aeﬁegmﬁ}m!—&%ele@%aﬂ—zeHe—shaube—estabRsheet-\rgi{4a..-a---¥3c~:wadé}w@ee.@-ﬂa#wexseedéng U,"
Lé-mremfh-access-pointste-this-exslusionzone-shall-be-baricaded-with-repe; signage: 45t
and-fashinglighie-perN-RROG-MA-0055Publis-Address-{RA)-anneuncemants shall- be A‘{
madeprioto-and-during-radiegraphy-astiviies: -
/F"/)
4.3.11  AEC: PERFORM visual WP inspection of all welds per TP gie) é’f"/,fqy
4.3.12 AEC: FULLY OPEN and CLOSE valve 0-38110-V841 to confirm freedom of :%ff/
MOVEMENE. ..ottt e g e e e «Uj'f;f/ J
. . ! AU
4.3.13 AEC; ENSURE valve 0-38110-VB41 05 GlOSEU ....vouvreeeereererriveeessesreererersseererens ¥ 74T, 4

L’ TR ST
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4.4.18 AEC: IF leak(s) observed during OPT on valve 0-38110-V941 spool assembly THEN:

o  AEC: NOTIFY OTFD immediately .........c.ccovvirenean, e N/A G orQ
o QTFD: TERMINATE D20 transfer........cccocoiivci i, N/A T or &1
o AEC: SUBMIT PCI-N fOr teP&IN . .ccoiiiririiieii s e eeies N/A U or
o OTFD: ESTABLISH work protection for repair..........cvoovveeeennenced NAQord
s AEC: SIGN-ON to work protection..........cccviomiccacinnn, N/A Qor O
e AEC: REPAIRIEAK(S) ...ttt N/A Tl or L3
» AEC: NOTIFY OTFD for disposal of D20 from leak(s).........cce.eeuen. NA O or 3
o AEC: SURRENDER work protection .......ooicei e rirrcninaeee e N/A LG or U
o OTFD: REMOVE work protection ... s ernn e N/A Cor (3
¢ QOTFD: REPEAT OPT perstep 4.4.16 oo, NAQ orQQ

4419 AEC: INSTALL pink banding on new tie-in piping to identify fluid per
N-STM-0T110-10007 ..ottt v bttt et s Q

AN
4.4.13 AEC: WITNESS OPT on valve 0-38110-V940 spool assembly per TP ......ocvvreveens ja ht?”: Y
4.4.14 AEC: IF leak(s) observed during OPT on valve 0-38110-V840 spool assembly THEN: _,,73: \,
] RVA
o AEC: NOTIFY OTFD immediately ...........oo..cooeverrivsrnrns e NA@ora
s OTFD: TERMINATE D20 tansferre-CircUation ............corecuesnes NAGor 1 1Ry
o AEC: SUBMIT PCTN fOF T@DAIM.....vvvoovvveeerevsoarneeoeceeerreeeeeeereenssnee NAForQ
« OTFD: ESTABLISH work protection for repair........ccoivi e, N/A Wior 3
¢ AEC: SIGN-ON to work protection.........c..ovivvivrivenniiivncnn  NIA G 08 O
¢ AEC: REPAIRIBAK(S) ..o ivrriirceionsivnsrsisssveevees s osesnsesssseersosanes N/Ador O
.« AEC:NOTIFY OTFD for disposat of D20 from leak(s)..................... N/AL or O
ﬂa)-\"?*{fi o AEC: SURRENDER work protection ........c..coecniiii i ng@ r
vo " e OTED: REMOVE work protection .........cen...... st N/Ai;fo r 3
J/ o OTFD: REPEAT OPT per step 4.410 . o.oovvoovoeooerreeeeeeree oo, N/ gﬁr =g
e s AR O eI {\
4.4.15 OTFD: NOTIFY AEC prior to performing D20 transfer in subsequent step ............. | (\\Q
4.4.16 OTFD: TRANSFER D20 from the HWMB to a Unit HT Storage Tank per D20 S
Management Sheet in support of OPT on valve 0-38110-V941 spool assembly........ (I \ D
4.4.17 AEC: WITNESS OPT on valve 0-38110-V941 spool assembly per ITP.......ccoovvvinn g f?‘ﬁ
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4.5 Remove Scaffolding and Rubber Area(s)
451 TRD: SURVEY rubber area(s) for contamination prior to removal of scaffolding ....... O
452  AEC: IF contamination found THEN:
o AEC: DECONTAMINATE @€a....c.coiuiiircrriciconnrivns s scsiesirccorinee NAGorld
» TRD: RESURVEY area for contamination per step 4.5.1 ... NAQorQ
453  AEC: REMOVE scaffolding
454 MS: REMOVE rubber area................
5.0 ACCEPTANCE
5.1 Acceptance Criteria
5.1.1  Successful completion of all workplan activities:”
5.2 Acceptance Verification !
5.2.1 AEC: VERIFY workplan, CWPs, ITRs,"and WO tasks completed and signed off....... [}
Initials; _
6.0 RETURN TO NORMAL
System will be returned fo E':hggfnnal fallowin'g completion of section 4.0 of this workplan.
7.0
7.1.1
712 A
713 OTFD: ?’ERFORM walkdown of modifications applicable to flowsheet
NK38-FXX-38110-0801....iviis it cccicnnecer e e sve s a
7.14  OPG MTL: PROVIDE flow rate test data from step-4-4-44 '
NK38-WPL-33850-0565614 to Refurbishment PHT SRE (Alana Osmond) ........ e O
745 OPG MTL: CONFIRM with Refurbishment PHT SRE that flow rate test data is
acceptable............oceennn T OO TV F R TTRUIUPR Q
7.1.6  AEC MTL: SUBMIT copy of Master Workplan to OPG Records ......c.cooovinnisinnn, a
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8.0

9.0

REQUIREMENTS

N/A

TERMS AND DEFINITIONS -

See OPG N-LIST-08120-10002, “Approved Acronym and Abbrewataon List” for
standard OPG acronyms and abbreviatiors.

Other acronyms and abbreviations used in this Workplan are;,

Acronym or

Abbreviation Description o
AEC AECON-SLN Joint Venture
CA Contract Administrator
CDAC Concrete Drilling and Anchor Card
CMO Contract Management Office
CWP Comprehensive Work Package
EAC Excavation Activity Card -
EC Engineering Change
ERT Emergency.Response Team
FE Field Engineering’
FME Foreign Materal Exclusion
TP . | Inspection and Test Plan
MTL = | Modification Team Leader
MC -Control Maintenance
MS Civil Maintenance
NDE - { Non-Destructive Examination
OHSA i1 Occupational Health and Safety Act
OPS - Unit Operations

A OPT . = ¢ Operational Pressure Test
OTFD = - TRF Operations

RJB,

Pre-Job Brief

PFE

Personal Protective Equipment

RP . Radiation Protection

RPC Radiation Protection Coordinator

SATM Space Allocation and Transient Materials
SERM Shift Emergency Response Maintainer
SWP Safe Work Plan

TP Teminal Point

TRD Radiation Technician

WO

Work Order
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10.0 SUMMARY OF CHANGES

Revision Number

Summary of Changes

0

initial issue

11.0  APPENDICES

Appendix A: Reactor Safety Review Checklist
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'

Reactor Safety Review Checklist

The following checklist is to be completed by the author-of the workplan prior to submission for review. Refer tosthe reactor safety review guidelines for

detailed description of each step of the checklist. *NA44/NK30/NK38-OPP-03600, Operating Policies and Principles

1. Are there any OP&P considerations associated with this workplan? ; X | YES || NO
If yes, OP&P section included in the workplan. X | YES .

2. Does this plan include backout provisions? (Specific to the plan) X | YES || N/A

3. Are workplan prerequisites clearly identified on front of plan? X | YES | []] N/A

4. Does this work affect the in-service or standby heat sinks (See AIM Part A) OO| yes [K| NO
If yes, all OP&Ps, approvals and recall times have been addressed. L] | YES

5. Does this work affect containment boundary? ) OjYes [K| NO
If yes, all OP&Ps, approvals and testing have been addressed 1| YES

6. Is this work on a component or channel of a standby safety system or reactor ¢ontrol sys't;é_m? 0| YEs |X| NO
(See NA44/NK30/NK38-OPP-03600, Appendix A). ,
If yes, all OP&Ps, approvals and testing have been addressed. (]| YES

7. Have review requirements from Reactor Safety, CNSC and line organization been specified? YES | 1| NO
(for CNSC approvals, Refer To N-PROC-RA-0053, Evaluation of Pr osed Changes for Canadian Nuclear Safety ‘
Commission Approval or Notification) Xl | YES
All approvals attached? .

8. For all modified systems or components, approvals havé beén, obtained and all documentation prepared. Seismic DI | YES [} NA
requirements considered? Have seismic requirements for installation:equipment (eg, cranes, tools, lifts, etc.) been
considered (refer to N-PROC-MA-0031)? s

9. Has usage level for this plan been specified? X | YES

10. Pre-Testing and/or Post Maintenance Testing Re YES | []| NO
Pass/Fail Criteria Specified? Rt X | YES
Logic testing cansidered? , , X | YES

11. For work requiring system opening, has:Foreigr :Material Exclusion been addressed (N-PROC-MA-0018, Foreign YES [ [J| NA
Material Exclusion). ; '

12. For work in steam protected rooms e to NK38-SMP-20600-07, Steam Protection Doors Maintenance has been ] YES |X | NA
addressed.' k& )

1] YES N/A
O | YES | | NA
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The following mark-ups were made on 25-0ct-2016!

¢ Removed ali references to radiography as Class 8 piping only requires visval hepectitn.

¢ Added sieps (o identfy vaives 0-38110-V940 and 0-36110 VO41 as Terminel Points (TR) and devices
tocked for worl proteclion.

¢ Added steps to apply RSA TCR (o valves 0-38110-V940 and 0-38110 VI41 fo ensure they are closed and
jocked afist inslalation '

o Added vertication step 3.6 4 1o ensure new equipment 1age a@ indalled correclly per H-FROC-OF- 0034

Prepared Dy W Dafe.  28-00T ~Lbdiy

A zare
. ifd : ) e
Verifie:d by ST il Dede, S aord Zail
A 4o ....\.zz,m,%%"""“ .
Approved by At A ()T /é{ Dale: o706 1/ ¢ 2

e

The following mark-ups were made on 28-Nov-2016:
e Removed steps associated with performing a flow rate lest as this test will be performed per -
NK38-WPL-33850-0565614 and WO task 4847430-54 following installation of the isolation bellows.

. Addedfrevised sleps associdied with operational pressure testing o aliow OPT on valve 0-38110-V840
spool assembly to be performed by means of re~circulating D20 through the HWMB HT D20 8&l System
and OPT on valve 0-38110-V941 spool assembly {o be performed by means transferring D20 from the

HWMB to a Unit HT Storage Tank.

Prepared by: QM Date: 28-Nov~ 2016
J?ﬁ Hard ) .

Verified by: g & [, w Dale’ 2.9~ wou-Zwil

/ 4 .
Approved by: %m/g % 474 é“éf Date; ;l%i "'/\/z:?f/ A/ b
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Date:7-Nov-2016 Work Order: 3175001

Dariington Nuclear
WORKPLAN

NK38-WPL-3811 O»OG’IGQST—_REV 0
FINAL TIE-N TO HWMB HT D20 SUPPLY & INVENTORY SYSTEM

Unit(s): o
Usage Classification: REFERENCE
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Project: 16-31555

Associated with N-INS-68120-10011, Workplan Preparation and Development Process N-TMP-10208-R010 (Microsofi® 20067}
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[} ZONE 3 WORK - DRAFT COPY TO RADIATION CONTREL - ALARA FOR INFORMATION

FOCATIONPHONE £

WORK ORDER # UNIT & USUSCI % SYSTEM: WORK PLAN & REV; Page
3175001 O 38116 HWMB HT D20 S&I System NK38-WPL-381150-0616851 | 0 3 of 28
| RGUTING SEQUENCE: FINAL SIGNATURE: DATE: - | UNIT CONDITION: N/A ECN/PCR/DEO# 120421
' _ y )
1. PREPARED: Jeff Ezard > Q-dad . 2ouh] TILE: FINAL TIEAINTO HWMB HT D2G | PTE:
2. VERIEED: Glenn Parker e Hee G vy Zoif | SUPPLY & INVENTORY SYSTEM YEs 3
3. REVIEWS (zs required) RADIATION/CONVENTIONAL HIGR BAZARD WORK L NO I}
1 Nuclear Safety ey i CBIECTIVE:
X Radiation Protestion ZALARA, Ak Kay d /%@-/{ ety 220§ This workplan describes the steps required to complete the final te-in of
5] Engineering, AN LA ET 77 /‘%?r— (z Mo, 2014 | the Heavy Water Management Bullding (HWMB) Heat Transport {HT)
B Conventional Safsly_ gug1¥  GREAWAD. gy K= 1Wow 26t | 520 Supply and Inventory (S&1) System to the new HWME West
] Chemistry i S Annex
B Operations (vhenl __Bmmidnd 1t Bly o ot Tl 006) :
R ey e e s Bofetemp——— o
{1 Environment ] - 27 )
B Construction SR (j{j\r' L J/II/ Friovdoie]
O s
0 £ '

4. ASSESSMENT (as required}...

[T REPEAT WORKFLAR Proviously Asseseed Under WoOR

DISTRIBUTION COPIES | ATTACHWENT | LOCATION
Assessment Werk inotker Numbers | Work Protecion | Materigi 1 work Contros [}
‘Required Graup # heshworker Reguired Requited PRINT NAME AND INTTEAL DATE ] stk Production Clerk W]
1 MC 3]
[] Operstor [vid [; (1 i a
: (] MSS ]
] planning PL [ [} oP E_
I tiodmeations ]
] Conirel Mice MC LI} [ ] Assessing Clerk ]
] ]
] Mechaniogi Mies. | MM | [ (]
[ [
1 Civil Mige Ms ] [ In . Ll
‘ L] Vaull Coerdinator L]
] Modifications B 1 1 AFPENDIXATTACHMENT
| . U R N LA et e B
O £ O B. 0
c. |
] [ {1 o [
5. APFROVAL ] | . E. 3
SECTION MANAGER. e N C. ANICE VS AFZ. [m;
e SHIFT MANAGER: A, o L rry fnlt RO gk 0
] HEALTH PHYSICIST: T / H 0
5. AUTHORIZATION® . ! 0
1 LINE MANGER: s J B
= DIRECTOR OF OPERATIONS AND MAINTENANCE: V{"?‘”‘,g%@/ﬁj 2R 2 K ]

.

N

“Refer to N-INS-08120-10011, "Workplen Preparation and Development Process” for Authorization Requirement

e i e B A 442 8 A 8 S e S e e e
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2.0 PRECAUTIONS, CONSIDERATIONS, LIMITATIONS ....cosersmmarrssisiiinias O 8
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3.4 Special Instructons ...........ccceev v PO 12
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4.1 Install Line 0-38110-L488 Spool ASSEMDIY .....coeeeiceninerinies s 17
4.2 Install Line 0-38110-L433 Spool ASSEMDIV ...t een e 21
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B0 ACCEPTANCE woovocoveeveresreseesses s esssessssssssessossessssesssossssssecesssessonsressecsmsssoos csses 25
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1.0
1.1

1.2

PURPOSE
Objective

This \;;vorkptan describes the steps required to complete the final tie-in of the Heavy
Water Management Building (HWMB) Heat Transport (HT) D20 Supply and inventory
(8&}1) System to the new HWMB West Annex.

Applicability

This Workplan applies to the following equipment:

Elevation and

Unit System (USI/SCI) | EquipmenifComponent Location
. HWMB, EL. 87,000,
0 38110 L433 RM D-001 ,

| : : HWMB, EL. 87.000,
0 38110 L486 M D001

Verify the proper field equipment nomenclature prior fo field device manipufation
(UNIT-SCI-DEVICE) '
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2.0 PRECAUTIONS, CONSIDERATIONS, LIMITATIONS

2.1 Preliminary Considerations

2.1.1  In accordance with Section B 1.5.7 of NK38-OPP-03600, Operating Policies and
Principles, Design Authority (DA) approval has been obtained as indicated by the
approved Engineering Change (EC) Package(s) listed in Section 3.2.1 of this
workplan, Director of Operations and Maintenance (DOM) approval has been
obtained as indicated by the applicable signature on this workplan.

212 The Master copy of this workplan shall be retained in the HWMB Work Control Area
(WCA) D-118 and progress shall be updated daily.

2.1.3 A copy of this workplan shall be available at the work location and should be referred
to periodically or as often as necessary to confirm that the correct workplan steps are

performed.

2.1.4  This workplan will be executed by a qualified ES-MSA vendor. Unless otherwise
noted, the vendor will perform work under their Quality Assurance (QA) program.
OPG will perform Quality Surveillance (QS) only.

2.1.5 Inspection and Test Plans (ITP) to be prepared per the vendor's QA program.
Operational pressure tests (OPT) of the final tie-ins shall be performed in parallel with
commissioning of the HWMB West Annex HT plpmg and are excluded from the
scope of this workplan.

2.1.6  Vendor to prepare Safe Work Plans (SWP) and conduct Pre-Job Briefs (PJB) for their
work.

2.2 Reactor Safety
N/A
2.3 Radiological Safety
2.3.1  This work will be performed in Zone 3 within the HWMB.

2.3.2  Refer to task-specific Radiological Exposure Permit (REP) for radiological
requirements and backout conditions associated with this workplan.
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2.4 Conventional Safety
24.1  Allwork will be planned as per OPG-PROC-0129, Safe Work Planning. There are no
: unigue conventional safety hazards associated with the execution of this workplan.

2.4.2  All precautions associated with N-STW-04800-10000, Welding and Grinding Health
and Safety, and N-PROC-RA-0057, Control of Ignition Sources and Hot Work
Activities, shall be taken for protection against hazards associated with welding
activities. Ignition Source Permits will be required for all hot work activities.

2.5 Environmental Safety

2.5.1 | Waste disposal will be controlled and executed per D-INS-79000-10001, Waste
Disposal Guidelines for Oil and Chemical Wastes at Darlington, D-INS-79000-10002,
Waste Disposal Guidelines for Solid Waste and Recycling at Darlington, and
N-FORM-11155, Waste Disposal Plan. :

2.5.2  Spill prevention, assessment, and response to spills will be controlled and executed
per D-INS-07290-10000, Darlington Spill Prevention and Contingency Plan. All spills
shall be immediately reported to the CMO.

2.6 Chemical Consideration
N/A

2.7 Backout Provisions

- When unexpected (i.e., outside the bounds of this workplan) or unsafe working

conditions are encountered, STOP all work, leave the work place in a safe state (if
safe and practical to do so), and notify supervisor. In the event of a radiological alarm,
direction shall be provided by the Radiation Protection Coordinator (RPC).

2.71 Sbecial Bagkout Provisions

In the event that valve 0-38110-V940 passes and cannot be used for isolation, then
backout of the workplan and proceed as follows:

» Stop work, backup isolation, and repair valve 0-38110-V940. Pipe banding
. may be used to mitigate D20 leakage until repair is complete. Repair must
ensure that valve 0-38110-V940 can be used for isolation before final tie-in of
line 0-38110-L486 can proceed.
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3.0 PREREQUISITES

3.1 Measuring and Test Equlpment Special Tools and Materials

3.1.1  Tools and Equipment

All measuring and test equipment required to execute the activities in this workplan
shall be supplied by the vendor and calibrated per their QA program.

' .3'1'2 Materials

Document Number

Title

NK38-BOM-38009-10012

DBOM FOR NK38-DRAW-38009-10047 — EC120421
WEST ANNEX 87 M EL. TIE IN PIPING -

3.2 . Performance References

3.2.1  Engineering Change (EC) Packages

EC Number

Title

Master EC 88528

0-38000-MASTER-DNGS HEAVY WATER MANAGEMENT

BUILD

ING WEST ANNEX

Design EC 120421

0-3811

D20S

0-DESIGN-D20 TANKS, PIPING & EQUIPMENT FOR

3.2.2  Work Orders

UPPLY (PHT/MODERATOR) IN HWMB WEST ANNEX

Work Order Number | Title
3175001 NR CP0100-1 DEC:120421 HWMB ANNEX D20 SUP
PIPING TO EX HWMB

3.2.3 Drawings

Document Number

Title

NK38-D0H-38009-0008

D20 MGMT BLDG FL EL 87.000 COL ROW DA1-DC
LINE D3- D4 D20 SUPPLY CLEAN UP AND
TRANSFER SYSTEM PIPING

NK38-D1H-38219-0021

D20 MANAGEMENT BUILDING FL EL 87.000 P2 D20
LIQUID RECOVERY PIPING

'NK38-FOH-38110-0001

D20 MANAGEMENT BLDG.
D20 SUPPLY SYSTEM FLOW DIAGRAM

NK38-DRAW-38009-10047

HWMB EL. 87.000 TIE-IN ISOMETRIC PIPING (

NOTE: Refer to EC change papers for a comprehensive list of drawings.
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3.2.4  Flowsheets

Document Number

Title

NK38-FEX-38210-0501

D20 MANAGEMENT BUILDING AND TRF D20
LIQUID RECOVERY SYSTEM

NK38-FXX-38110-0501

D20 MANAGEMENT BUILDING D20 SUPPLY
SYSTEM _

3.2.5 Procedures

Document Number

Title

D-INS-07290-10000

Darlington Spill Prevention and Contingency Plan

D-INS-79000-10001

Waste Disposal Guidelines for Oil And Chemical
Wastes at Darlington

D-INS-79000-10002

Waste Disposal Guidelines for Solid Waste and
Recycling at Darlington

N-INS-09070-10001

Space Allocation for Transient Material and Extended

'| Storage of Material and Equipment

N-INS-09100-10005

Correct Component Verification

N-PROG-MA-0012

Work Protection

N-PROC-MA-0018

Foreign Material Exclusion

N-PROC-OP-0027

Temporary Change Records

N-PROC-OP-0034

Equipment Labelling

N-PROC-RA-0015

Contamination Control While Performing Work

N-PROC-RA-0017

Segregation and Handling of Radioactive Waste

N-PROC-RA-0027

Radioactive Work Planning, Execution, and Close Out

N-PROC-RA-0057

Control of Ignition Sources and Hot Work Activities

OPG-PROC-0129

Safe Work Planning

OPG-PROC-0130

Management of Hazardous Physical Agents

OPG-PROC-0133

Temporary Safety Warning Signs and Warning Barriers

OPG-PROC-0136

Falling Object Prevention

OPG-PROC-0137

Fall Protection

3.2.6 Forms

'Documenf Number

Title ' ’

N-FORM-10024

Pre-Job Briefing and Post-Job Debriefing

N-FORM-10036

Foreign Material Exclusion Plan

N-FORM-10241

Ignition Source Permit

N-FORM-10540

Temporary Change Record

N-FORM-11155

Waste Disposal Plan

OPG-FORM-0084

Safe Work Plan
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3.2.7 Manhuals

Document Number | Title
N-MAN-08965-10001 Conventional Safety Technical Rasis
N-STM-01110-10001 Nuclear Construction Requirements Manual

3.2.8  Applicable Standards, Codes, and Policies

Document Number Title
N-STD-AS-0002 Procedure Use and Adherence
N-STD-MA-0008 Station Material Condition and Housekeeping
N-STW-04800-10000 Welding and Grinding Heatth and Safety
NK38-OPP-03800 Operating Policies and Principles

3.3 Developmental Referenées
Document Number Title

Memorandum of Understanding — HWMB West e
NK38-CORR-38000-0535194 | Annex Project 16-31555, Mechanical Energization

- and AFS Strategy

TIE-IN TO PHT D20 SUPPLY SYSTEM —
0-38110-V940 & V941

NK38-WPL-38110-0457864

3.4 Special Instructions

N/A
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3.5 Installation Prerequisites

NOTE

+ Sections 3.5 and 3.6 can be done in paraliel.

e Steps in Section 3.5 can be performed in any logical order.

+ Steps in Section 3.5.1 and 3.5.2 are to be done daily or as often as necessary to facilitate
execution of work.

3.51 General — Aacon _

o AEC: PREPARE SWP(S) .iioiiiiiiiiiiir et reasiscassnnsasterasons U
» AEC: PREPARE CWP(S) oviciviivimrecvririnreererier s aniscninees s saens fr s ./ }béc
o AEC: PREPARE ITP(S).......ooooooo e @/
- » AEC: PREPARE Foreign Material Exclusion (FME) Plan...........ooiiininn

o AEC: PREPARE Ignition Source Permit(s) ... e )@/%/
¢+ AEC: SUBMIT flowsheet mark-ups for NK38-FXX-38110-0501 mcorporatmg applicable

Changes from BT T20427 vttt e i s arer e e e e aas -J/
e AEC: INITATE following TCRs per N~PROC-OF-0027 and COMPLETE |

NoFORMEAO540 ..o oo oot esresenteet e st d

TCR # Device(s) _ Description
DA 32890 0-38110-V840 ggiggep"j(’)‘;‘iooggy 0-V940 remains
DAD LA 0-88110-vea1 | Coo v e remains
| G

o AEC: OBTAIN Work AUROMZAHON (WA) - oooooosooeooos oo e gff p
o AEC: ESTABLISH SA1E WOTK AIEA(S)...vvresressrserssirsssssssssersoemeoseosesseeeeeeeeseesese oo & ‘ﬁ&
» AEC: ESTABLISH & MAINTAIN SATM area(s), as required...........oovevivvneicenn - @M&—

» AEC: ERECT scaffolding, as required, to facilitate access to work areas ﬁ%&
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« AEC: ERECT vented tenting connected to contaminated exhaust system per fié/ B
N-PROC-RA-D0T5 ..o B, IS, -7 g
s -AEC: SETUP and/or STAGE sufficient catch containment in rubber area(s) ................ @

AEC: STAGE pipe banding material to mitigate leaks in the event of passing isolation | 'ﬁ&
AEC: NOTIFY RP two (2) days in advance of requiring RPC sUpport........o.coocimvriensns @ PQ&S





Filed: 2021-04-19, EB-2020-0290
Exhibit L-D4-02-AMPCO-080
Attachment 2, Page 89 of 102

Work Order: 3175001 '
Work Plan Number. NK38-WPL-38110-0616951 Rev: 0 | Page 15 of 29
Usage Classification: REFERENGCE ~ fUnitt O

Title: FINAL TIE-IN TO HWMB HT D20 SUPPLY & INVENTORY SYSTEM

3.5.2 General ~OPG

NOTE:

e Separate TCR Flowshset Action Requests (FAR) shall be prepared for lines 0-38110-L433
and 0-38110-L486 as these lines will be instalied separately, for each line, TCR FAR will
remove the cap and show a connection to the new HWMB West Annex HT piping.

s  SRE: INITIATE TCR Flowsheet Action Request (FAR) to mark-up flowsheet | /
NK38-FXX-38110-0501 to incorporate completion of fine 0-38110-L.433 ... i

o TCRFAR# DA LS4

+ SRE: INITIATE TCR Flowsheet Action Request (FAR) to mark-up flowsheet :
NK38-FXX-38110-0501 to incorporate completion of line 0-38110-L486 ... L_..(

e TCRFAR# _DADZLES T

NOTE

o The following steps may not be required if rubber area(s) and monitoring are already in
place.

. -/
o MS: SETUP rubber area(s) ......ocomiiriiiiniiiiii s e N/AB orQd ' !
» TRD: SETUP remote monitoring system (ICAM) at tie-in jocations................. N/A @/or Cl
o TRD: SETUP Portable Tritium Monitor inside rubber area(s )W|th alarm set at 80% of
upper limit of REP for frifium. ...t N/A & or O
» TRD:SETUP Portable Tntaum Monitor outside rubber area(s) with alarm set at 0.5
MIP G ottt et o oo e b e s e bs e e Rt st N/A € }or Ll
e TRD: CONFIRM vented tenting is properiy connected to contaminated exhaust per
N-PROG-RA-0015 ....occcevver e OSSN N/A & or U1
s QOTFD: CONFIRM contaminated exhaust ventilation is in senvice ... a

o  TRD: PLAGE rubber area(s) in SBIVICE......oovi v N/A EJ;(or t
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3.6 Pre-Fabricate Line 0-38110-L.433 and 0-38110-L486 Spool Assemblies

. R A
3.6.1  AEC: PERFORM FME inspections of piping material per FME plan.....oovev v, Eﬁﬂ
3.6.2 AEC: FABRICATE line 0-38110-1433 and 0-38110-L.486 spool assemblies GOl
PEI GV .ttt e e a1 st ere b e senebeseeses e s st ar et rees e rennearers ‘JA/ ~
3.63 AEG: PERFORM hydrostatic test of spool assemblies per iTPe.......vvvvvoveesovsooon. -@3’"‘"
3.6.4  IF hydrostatic test fails ’
THEN:
o AEC: REPAIR spool assembly' ......................................................... N/A@I{or-a f /{
o AEC: REPEAT hydrostatic test per step 3. B.3 e f\i//ﬁ‘trglr ord
/

o ey A

3.6.5 AEC: INSTALL FME covers on spool assemblies per FME plan ......... ij}’m

F./ 3
3 "{ A -k \d;{ YY) £ L ((' S, AR r4 ——
Tlr\‘\-. GL A sy I(L N :‘M\l byt r\__ﬁ YN @ 6"‘- el e e (LLxr\ e 5 ')_-,.,
. . A ‘7‘ ,} {
Where. Sectigee 2001 g Aronn.  APREC M-y 3 Vs §"<:“{[r‘1'2!"rt( 3

Wire. Cor Ytix:f%c& ot in il(Zc_'l:.Z\: A2 LG 1,\ )

P}'“‘ﬁt‘i\r\azf L 1 .{i(.:v‘,v\ k,( i~ é,_, i/é—-';- o g»,\’,"‘,' Aot
Verdied Ir—'\f Anplrews Seanl %;J v Nov 221t

. . | ” 0
Arasd by ok AcBondll o) 25l zold
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4.0 DETAILED WORKPLAN INSTRUCTIONS
4.1 Install Line 0-38110-L.486 Spool Assembly

NOTE

» Steps 4.1.1 and 4.1.2 shall be performed on an ongoing basis unti Section 4.1 is complete.

. N
4,11 TRD: PERFORM regular contamination surveys in rubberarea........ccocecrcivverinsinn (QJ
4.1.2 |F confamination exceeding rubber area linit is found
THEN:
o ()
e AEC/TRD: DECONTAMINATE affected area, as requited............ N/A 3 O.l( ()
» TRD: REPEAT survey per step 4.1, 1 i N/A O or/(Q)

"NOTE

« OTFD will transfer operational control of Terminal Point (TP) valve 0-38110-V040 to AEC
per Section 2.2.7 of N-PROC-MP-0012 but remain the switching agent during application of

AEC work protection.

2l
4.1.3 OTFD: TRANSFER operational control of valve 0-38110-V940 to AEC per d _
SE0HON 2.2.770f N-PROGMA-D01 2. voreorecssegys o oo ererenrece 8 s
b (] e yShaned L M 2ol 6 ) S:Q
414  AEC: PREPARE work protection for isolation of line 0-38110-L486 ...................... (D
NOTE

» Final tie-in of line 0-38110-1.4886 will occur prior to commissioning but after flushing,
draining, and drying of new HWMB WA HT piping with H20.

¢ The existing HT D20 piping upstream of the final tie-in location wilf contain HT D20, The
new HWMB WA HT piping will have been drained.and dried.

4.1.5 AEC MTL/OPG MTL. VERIFY flushing, draining, and drying of applicable HWMB HT
piping are complete:

AEC MTL Name: _<Temprm Lot s nitials: S5

OPGMTL Name: _\EFF E2a210 initials: %ﬁ_ﬁ
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4.1.6  AEC: ESTABLISH work protection to isolate line 0-38110-L486 per : o
AEC LOTO ProCeaUIe........c.civiii it iiies s st is st s st s st sase s sre st '

ALARA

¢ The pipe stub downstream of newly installed valve 0-38110-V940 may contain Heat
Transport D20; therefore, cutting activities may generate loose contamination, airborne
contamination, and/or tritium oxide. Catch containment shall be used to collect D20 and
restrict the spread of contamihation.

* In the event of passing isolation, pipe banding may be used to limit-D20 leakage until
isolation can be established.

e Spilled D20 must be cleaned up immediately and collected in an approved container;
OTFD shall be contacted for disposal of collected D20.

¢ Due to piping configuration in the HWMB, Argon 41 gamma fields greater than 2 mrem/h
are expected in D-001 during (and for 2-4 hours following) on-line Moderator transfers.

41.7  AEC/TRD: ENSURE catch containment in place below pipe stub downstream of ;
VaIVE 0-38110-VE40 ..o e et e @)

o Steps 4.1.8 through 4.1.13 will determine integrity of isolation of newly installed valve
0-38110-V940. The final tie-in of line 0-38110-L486 cannot proceed if valve 0-38110-V940

is passing. : : :

{19
1

4.1.8  AEC: CUT underside of pipe stub downstream of valve 0-38110-V940 per CWP .... @ELLJSJ
N '1 L

4.1.9 IF the pipe stub contains D20

THEN; .
o« AEC: DRAIN D20 into catch containment........c..coeevivcvriniicceiin e, N/, 7 or
« AEC: NOTIFY OTFD for disposal of collected D20...........ooovrreroone NA@ or 0
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4.1.10 IF the pipe stub continues to drip after initial draining per step 4.1.9

4.1.11

THEN:

« AEC/OTFD: BACKOUT and proceed per special backout instructions in ~_
e & T NiAETor T

2 AL
O
OR 20t v g

4.1
THE

e e ek,

e OTFD: RECIRGULATE D20 through the HWMB HT D20 S&i System per .
D20 Management Sheet.. ... it esr e s 62/

IE the pipe stub does not contain D20 or stops dripping after inifiat draining per step
.9

=

.
b

IE the pipe stub begins dripping during recirculation of D20 per step 4.1.11

HEN:
o AEC/TRD: NOTIFY OTED immediately. ..o .—ooooovooororooososoosoososo NAEor 0
o OTFD: TERMINATE recirculation of DQON/A@or 0
e AEC: COLLECT passing D20 in catch containment........c.covveeeeenn, N/A(gl{ or
e AEC: NOTIFY OTFD for disposal of D20 from leak(s)......c....c...o..o.. N/AZ or O
» AEC/OTFD: BACKOUT and proceed per special backout instructions in_
Section 2.7. 1. oo ettt NiAH or O
OR | _Za[&_u,,,,rﬁo
IF the pipe stub does not drip during recirculation of D20 per step 4.1.11
THEN: . :
»  AEC/OTFD: CONFIRM integrity of isolation is suitable to Yt 2
complete final tie-in of line 0-38110-1486 ......cc.oovcrvvrrimmrrinerricis s, ﬁ’m e

o AEC MTL: OBTAIN approval to proceed with final tie-in of line 0-38110-L486;

OPG Project Manager (or delegate): Ve EZaARD Initials: _? / L -
Fork. ANTRSNY oniti i
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&‘1
4112 AEC: REMOVE pipe cap downstream of valve 0-38110-Vo40 per CWP.................. é@“}
4,113 AEC: PERFORM FME inspections per FME plan.........ooinnainaon. R @’/
4.1.14 AEC: INSTALL fine 0-38110-L486 spool assembly per NK38 DOH-38009-0008 and
03111 = U T SO SRS OO PSP EU TP PSRTORRPP LE/
4.1.15 AEGC: PERFORM visual inspection of ali welds per TP e e e Wa
4.1.16 OTED: APPLY TCR# DA 22.€70 to ensure valve 0-38110-V940 remains
CHOSEA PHIOT 10 OFT ..ottt sre st sy g s srasos e bbb Ul
4.1.17 OTFD: INSTALL, VERIFY, and ACCEPT TCRFAR #_7 32.§57 to
incorporate completion of line 0-38110-L486 on flowsheet NK38-FXX-38110-0501..1
4.1.18 AEC: REMOVE work protection... E}
4.1.19 AEC: RETURN operational controf of valve 0-38110-V040 to OTFD per

Section 2.2.770f N-PROC-MA-0012...... 4. rcomevesens TR TS a
L (h) t__“};_ﬂ 2580/ vv b !





Filed: 2021-04-19, EB-2020-0290
Exhibit L-D4-02-AMPCO-080
Attachment 2, Page 95 of 102

Work Order: 3175001 : ’
Work Plan Number: NK38-WPL-38%10-0616951 Rev: 0 | Page 21 of 20

Usage Classification; REFERENCE Unit: 0
Title: FINAL TIE-IN TO HWMB HT D20 SUPPLY & INVENTORY SYSTEM

4.2 instali Line 0-38110-L433 Spool Assembly

NOTE

s Steps 4.2.1 and 4.2.2 shall be performed on an ongoing basis untit Section 4.2 is complete.

421 TRD: PERFORM regular contamination surveyé in rubber area ..., a
4.2.2 IF contamination exceeding rubber area limit is found
THEN:
. s AEC/TRD: DECONTAMINATE éffected area, as required............... N/AGord
« TRD: REPEAT survey perstep 4.2.9....ocoiiimnicne. N/AT or O

NOTE

+  OTFD will transfer operational confrol of Terminal Point (TP) valve 0-38110-V941 to AEC
per Section.2.2.7 of N-PROC-MP-0012 but remain the switching agent during application of
AEC work protection.

42.3 OTFD: TRANSFER operational control of valve 0-38110-V941 to AEC per

Section 2.20f N-PROC-MA-0012.....cccoiriiiimmmecnn oo insn o |
Eiby e, a5hucyoil & LrNew 2016 W 7
424 AEC: PREPARE work protection for isolation of line 0-38710-L433 ...l 3
NOTE

s Final tie-in of line 0-38110-L433 will oceur after commissioning of new HWMB WA HT
piping with D20.

o The ex1st|ng HT D20 piping upstream of the final tie-in location and the new HWMB WA
HT piping downstream of the final tie-in location will contain HT D20.

425 AEC MTL/ORG MTL: VERIFY commissioning of HWMB WA HT piping is complete:
AEC MTL Name: Initials:

OPG MTL Name: ' Initials:

428 AEC ESTABL]SH work protectlon to |solate line O- 381 10-L433 per
AEC LOTO ProCetUIB...c..ccocviriricesecciiisinis oo sate rcarcacnnssssraensn smssasns s vanessnsnns W
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* The pipe stub downstream of newly installed valve 0-38110-V941 may contain Heat
Transport D20; therefore, cutting activities may generate loose contamination, airborne
contamination, and/or tritium oxide. Catch containment shall be used to collect D20 and
resfrict the spread of contamination.

¢ Inthe event of passing isolation, pipe banding may be.used to limit D20 leakage until
isolation can be established.

* -Spilled D20 must be cleaned up immediately and collected in an approved contalner
OTFD shall be contacted for disposal of collected D20.

* Due to piping configuration in the HWMB, Argon 41 gamma fields greater than 2 mrem/h
are expected in D-001 during (and for 2-4 hours following) on-line Moderator transfers. -

427 AEC/TRD: ENSURE catch containment in place below pipe stub downstream of
ValVe 0-38110-VO4T ..ottt a

4.2.8 - AEC: CUT underside of pipe stub downstream of valve 0-38110-V941 per CWP ...

4.2.9  |E the pipe stub contains D20

THEN:
e AEC: DRAIN D20 into catch CONtaINMENt........cccsvceseveerssrers e N/AQorQ
« AEC: NOTIFY OTFD for disposal of collected D20.........c..ocovveven.n. N/AQorQ
4.2.10 |F the pipe stub continues to drip after initial draining per step 4.2.9
THEN:
e AEC/OTFD: BACKUP isolation until it is suitable to
CONLINUE WOTK ..ot NURUTY .....NJAQ or Q
4.2.11 AEC: REMOVE pipe cap downstream of valve 0-38110-V941 per CWP ................... d
4.2.12 AEC: PERFORM FME inspections per FME PIan .........cc.ocoovvireoe oo seeease e enens a
4213 AEC: INSTALL line 0-38110-L433 spool assembly per NK38-DOH-38009-0008 and
CVVP e L et e er ettt Q
4.2.14 *AEC: PERFORM visual inspection of all welds per ITP El
4215 OTFD: APPLY TCR # to ensure valve 0-38110-V941 remains. {

closed PHOr t0 OPT ....oviiie e e e .
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4.2.16 QTFD: INSTALL, VERIFY, and ACCEPT TCR FAR # to
incorporate completion of fine 0-38110-L433 on flowsheet NK38-FXX-38110-0501

4.2.17 AEC: REMOVE work protection........ccccoeeons e bt e et erebeeersr e ee e e rrarann e n e a

4,218 AEC; RETURN operational control of vaive 0-38110-V941 1o OTFD per
- Section 2.2.270f N-PROCG-MA-BOTZ.....ocviiiiiiiniirecvines s fly s pessesicemsesaseesnes &
£6h> e, 25l & wrhlv el W
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4.3 Remove Scaffolding and Rubber Area(s)

NOTE

» The following steps may hot be required if rubber area(s) and vented tenting are required
fo remain in place to support commissioning activities AND will be removed per
commissioning workplan(s).

43.1  TRD: SURVEY rubber area for contamination prior to removal of scaffolding and

VeNted tNTING ... s s e eeenaee e A W or O
4.3.2 IF contamination found |
THEN:
+ AEC/TRD: DECONTAMINATE areé_, aS FequUIred......venevvrceee e, NAQorQ
« TRD: RESURVEY area for contamination per step 4.3.1.....cveennn. N/ACQ or O
4.3.3 AEC: REMOVE scaffolding and vented tenting.......o.coceevv e oii e NAQord ___ -

4,34 M REMOVE T G188 ... cvivevivrereresre e eeveseereesesssasssteertsiasesssrreerenersses N/A O or U
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5.0 ACCEPTANCE
5.1 Acceptancé Criteria
511 Successfui completion of all workplan activities.
5.2 Acceptance Verification
521 AEC: VERIFY workplan and apphcable CWPs, [TPs, and WO tasks completed and
SIANEA OFf 1ttt ettt sttt e et £ b e bbb s e st "
Name: initials:
6.0 RETURN TO NORMAL.
Not applicable as this is a new system that has not yet been turned over. Turnover wilf
oceur subsequent to completion of post-installation testing (i.e., operational pressure
- test) and commissioning activities which are excluded from the scope of this workplan.
7.0 POST REQUISITES _
711  AEC: REMOVE signage, tools, ahd equipment from Work area........c..coivvccieinnvencns Q
7.12 AEC: REMOVE waste from work area or TAG waste and NOTIFY MS for disposal..(}
7.1.3  AEC MTL: SUBMIT copy of Master Wotkplan to OPG ReCords ......ccivvviaiicsniccnin "
8.0 REQUIREMENTS

N/A
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Work Order: 3175001

Work Plan Number; NK38-WPL-38110-0616951

1 Rev: 0

| Page 26 of 29 \

Usage Classification: REFERENCE

Unit; 0

Title: FINAL TIE-IN TO HWMB HT D20 SUPPLY & INVENTORY SYSTEM

9.0

10.0

TERMS AND DEFINITIONS

See OPG N-LIST-08120-10002, “Approved Acronym and Abbreviation List” for
standard OPG acronyms and abbreviations.

Other acronyms and abbreviations used in this Workplan are;

Acronym or

.| Abbreviation

Description

AEC AECON-SLN Joint Venture

CA Contract Administrator -

CMO Contract Management Office

CWP Comprehensive Work Package

EAC Excavation Activity Card

EC Engineering Change

ERT Emergency Response Team

FE Field Engineering

FME Foreign Material Exclusion

iTP Inspection and Test Plan

MTL Modification Team Leader

NDE Non-Destructive Examination

OHSA Occupational Health and Safety Act

OoPS Unit Operations

OPT Operational Pressure Test

OTFD TRF Operations

PJB Pre-Job Brief

PPE Personal Protective Equipment

RSA Reactor Safety Alignment

RP Radiation Protection

RPC Radiation Protection Coordinator

SATM Space Allocation and Transient Materials
" SERM Shift Emergency Response Maintainer

SWP Safe Work Plan _

TCR Temporary Change Request

TP Terminal Point

TRD Radiation Technician

WO Work Order

SUMMARY OF CHANGES

Revision Number

Summary of Changes

0

Initial issue
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Work Order: 3175001

Work Plan Number: NK38-WPL-38110-0616951

Rev: 0

[Page 27 of 29

Usage Classification. REFERENCE

Unit; O

Title: FINAL TIE-IN TO HWMB HT D20 SUPPLY & INVENTORY SYSTEM

11.0  APPENDICES
Appendix A: Reactor Safety Review Checklist
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Work Order: 3175001 . ' ,
Work Plan Number: NK38-WPL-38110-0616951 =~ . Rev: 0 | | Page 28 of 29
Usage Classification: REFERENCE Unit: 0 ‘

Title: FINAL TIE-IN TO HWMB HT D20 SUPPLY & INVENTORY SYSTEM

Reactor Safety Review Checklist

The following checklist is to be completed by the author of the workplan'prior to submission for review. Refer to the reactor safety review guidelineé for

detailed description. of each step of the checklist. *NA44/NK30/NK38-OPP-03600, Operating Policies and Principles i

1. Are there any OP&P considerations associated with this workplan? X | YES | [0 | NO
If yes, OP&P section included in the workplan. : Xl | YES | .

2. Does this plan include backout provisions? (Specific to the plan) X | YES | ]| NA

3. Are workplan prerequisites clearly identified on front of plan? : YES || NA

‘4. Does this work affect the in-service or standby heat sinks (See AIM Part A) . I YEs |K| NO
If yes, all OP&Ps, approvals and recall times have been addressed. (1| YES

5. Does this work affect containment boundary? 1| YES NO
If yes, all OP&Ps, approvals and testing have been addressed 1| YES

6. s this work on a component or channel! of a standby safety system or reactor control system? Il vyes |K| NO
(See NA44/NK30/NK38-OPP-03600, Appendix A). . .
If yes, all OP&Ps, approvals and testing have been addressed. 1| YEs

7. Have review requirements from Reactor Safety, CNSC and line organization been specified? YES [[J}| NO
(for CNSC approvals, Refer To N-PROC-RA-0053, Evaluation of Proposed Changes for Canadian Nuclear Safety
Commission Approval or Notification) » YES
All approvals attached? ‘

8. Forall modified systems or components, approvals have been obtained and all documentation prepared. Seismic | YES | [ | N/A
requirements considered? Have seismic requirements for installation equipment (eg, cranes, tools, lifts, etc.) been
considered (refer to N-PROC-MA-0031)?

8. Has usage level for this plan been specified? X | YES

10. Pre-Testing and/or Post Maintenance Testing Required? X{YES (O] NO
Pass/Fail Criteria Specified? X | YES |
Logic testing considered? » , X | YES

11. For work requiring system opening, has Foreign Material Exclusion been addressed (N-PROC-MA-0018, Foreign Xi{YES |J| NA
Material Exclusion).

12. For work in steam protected rooms, reference to NK38-SMP-20600-07, Steam Protection Doors Maintenance has been 0| YES [ K| NA
addressed. ‘

13. Have Chemical Considerations been addressed? . (11 YES |X| N/A
Are chemicals compatible (refer to N-INS-01806-10000, Chemical Colour Classification and Labeling Instruction and J| YES | K| NA
N-GUID-~08701-10024, Nuclear Projects — Chemical Requirements Guide)?
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i £ Document Number: Revision: Page:
UNTAHIUr“wEﬁ FIN-FORM-PA-004* RO3** 10f2

GENERATI[]N REPORT OF EQUIPMENT IN-SERVICE:

Capital Projects Only
Instructions: Forward completed and signed copy to your Controller. Date
Controller to review and issue to Asset Management 26-NOV-2019
—_— = .

Project / Asset Description Project no.
D20 Storage and Drum Handling Faciltiy 16-31555
Approved Project Amount | Date of project release Work order no. (if app.) | Project Management Group
$510,000,000 including 14-May-2013 N/A Nuclear Projects
Management Reserve
In-service amount | % of work completed| % of work Capital in-service | date placed date ready for
previously reported | this report completed LTD | amount of this report| jn-service service
$174,637,565.00 529% 98% $320,241,696.19 | 26-NOV-2019 26-NOV-2019

Site/Location Name:

Interim In-Service Transfer Credit Account (Controller)

Super Asset Number (Controller)

001151

[ 3

Super Asset Description (Controller)

Refurb Darlington GS Common

Asset Class (Controller)

15340000 (system) & 152000000 (Building)

Life To Date Actual Expenditures

$501,285,971.68 (FW113_2019)

Description of key equipment installed including
equipment code /SCI where applicable. Provide
cost breakdown of key equipment.

HWMB West Annex Systems Available for Intended Use:
» Telephone and LAN

Public Address

Breathing Air

13.8kV Power

600V Power

120V Power

Lighting and Receptacles

Grounding

Cable Trays

UPsS

Backup Generator

DCU4 Annunciations

Chilled Water

Domestic Water

Demin Water

Fire Water

Fire Detection Smoke Detectors

Instrument Air

Service Air

Building Structure Above 100 Elevation

Moderator

Heat Transport

TRF Feed and Product

Downgraded D20

D20 Cleanup

Active Drainage

Inactive Drainage

Heating Steam, Condesate and Ventilation

® @ & 9 2 & = ° 9 ° ° & 9 & & & & o @ * & 0 0 9 °

*Associated with: Project Accounting and Reporting Procedure FIN-PROC-PA-013 and Fixed Asset Accounting, FIN-PROC-PA-005

** Ravised March 2007
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[]NTAHI[]Fﬁ'm"'ER FINFORM-PADOE | o Ro3* T i
[ i o L 0 3 ! o
REPORT OF EQUIPMENT IN-SERVICE:
EENEHATI[]N Capital Projects Only

e Stack Monitoring

See NK38-CORR-38000-0798185 for related open items.
e Company Code / Business Area (Controller) 9807 / DNGS

« Description of equipment that was removed as N/A
part of this project (in-service year, asset name,
asset number, date installed, and date
removed). Complete Surplus Asset Declaration
form. (See Supply Chain Website under
Investment Recovery).

Removal costs

Authorized Plant Authorized — Project Manage T
RN Now 28 7019
Date Date
Director of Operations &
Maintenance Q05 -H1y- EN D20 Project 7030897
BU Phone # BU Phone #
Zar Khansaheb — Q Vincent Tzambazis - M
N/ | A,
Name (printed) & Empl # [[Signature Name (printed) & Empl. # Si %e/
Hydroelectric or Fossil - Production /Plant Manager
Nuclear - Station Director of Eng./Ops. & Mice., OR Project Manager
attach AFS Form (N-FORM-10091-R006)
Controller Review
Reviewed by: Date: Reviewed by: Date:
Brett Lemmon = Finance Controller Darlington Shawn Klis — Finance Controller Projects & Modifications
I Station Controller Controller for Project Organization EifaEEIicabie!

*Associated with: Project Accounting and Reporting Procedure FIN-PROC-PA-013 and Fixed Asset Accounting, FIN-PROC-PA-005
** Revised March 2007
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ONTARIOPOinER

GENERATION

MEMORANDUM

Internal Use Only
November 25, 2019
File No.: NK38-CORR-38000-0803042 LOF

Report of Equipment In Service (REIS) Submission Heavy Water Management
Building — West Annex (HWMB-WA) - OPG Project 16-31555

Reference 1.  Master EC’s 88528, 118880, 119824, 118632, 122797, 123676

Reference 2. NK38-CORR-38000-0708271 — P#16-31555: List of ECs / AFS Turnover
Strategies for the Heavy Water Management Building West Annex

Reference 3. NK38-CORR-38000-0670423 Overall Available for Service (AFS)
Strategy for the Heavy Water Management Building West Annex

Reference 4. NK38-CORR-38000-0798185 Open Items from Heavy Water
Management Building — West Annex (HWMB-WA) Turnover to
Operations - OPG Project 16-31555

The purpose of this memorandum is to outline the Report of Equipment in Service (REIS)
strategy and supporting narrative.

There have been two previous REIS documents submitted for this project. The last REIS
that was submitted and approved in Dec 2016 declared $174M in service (cumulative).
This REIS will declare approximately $324M which will bring the in service percentage to
98%.

Partial AFS will be declared which supports the project Substantial Completion for its
Intended Use. The building is available to take and store the Moderator and Heat
Transport water for the Unit 3 Refurbishment when needed. Key open items are
documented in a memo (Ref #4) which support the strategy of allowing Operations to
progress with the “Ensure Clean” program. The Partial AFS will turn over operations of
the HWMB-WA to the extent that the D20 Process Systems are Construction Complete,,
QC verified, leak-tight, and commissioning progressed to commence D20 system
performance testing, i.e. receive light water for cycling and final validation of cleanliness
and chemistry.

The required Building Electrical Services, Building Services Systems, Conventional
Auxiliary Process Systems, and Radiological Auxiliary Process Systems will also be
included in the Turnover, and also substantially complete.

© Ontario Power Generation Inc., 2019. This document has been produced and distributed for Ontario Power Generation Inc. purposes only. No part of
this document may be reproduced, published, converted, or stored in any data retrieval system, or transmitted in any form by any means (electronic,
mechanical, photocopying, recording, or otherwise) without the prior written permission of Ontario Power Generation Inc.

Associated with OPG-STD-0031, Correspondence Standards OPG-TMP-0007-R004 (Microsoft® 2007)
NK38-CORR-49200-0625020





Prepared by: / ;mi\) iz 27, rf’w’?

Reviewed by:

Accepted by:

Vince Tzambazis
Project Manager, HWMB-WA

ﬁ(iy-—' Now 242//1

Deputy VP
Refurbishment Execution

4! W Nov L[/
Zar/Khansaheb '

Director Operations &
Maintenance, DNGS
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Internal Use Only
November 25, 2019
NK38-CORR-38000-0803042 LOF

OPG-TMP-0007-R004 (Microsoft® 2007)
Page 2 of 2
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e Document Number: Revision: Page:
ONTARIDPOWER

GENERATION

REPORT OF EQUIPMENT IN-SERVICE:
Capital Projects Only

Instructions: Forward completed and signed copy to your Controller. Date
Controller to review and issue to Asset Management 26-MAR-2020

Project / Asset Description Project no.

D20 Storage and Drum Handling Faciltiy 16-31555

Approved Project Amount | Date of project release Work order no. (if app.) | Project Management Group
$510,000,000 including 14-May-2013 N/A Nuclear Projects
Management Reserve

In-service amount % of work completed| % of work Capital in-service date placed date ready for
previously reported | this report completed LTD | amount of this report| jn-service service
$328,566,722.36 2% 100% $8,377,628.52 27-MAR-2020 | 27-MAR-2020

Site/Location Name:

Interim In-Service Transfer Credit Account (Controller)

¢ Super Asset Number (Controller)

001151

¢ Super Asset Description (Controller)

Refurb Darlington GS Common

¢ Asset Class (Controller)

15340000 (system) & 152000000 (Building)

¢ Life To Date Actual Expenditures

$505,088,215.02

¢ Description of key equipment installed including
equipment code /SCI where applicable. Provide
cost breakdown of key equipment.

HWMB West Annex Systems Available for Intended Use:
New this REIS

¢ D20 Drum Handling Vacuum Tank

e Fire Alarm System Control Panel

e (Gama Monitors

e Tritium Air Monitors

¢ HVAC Control

¢ Personal Contamination Monitors (Whole Body,

Hand and Foot, etc.)
e Weight Scale
¢ Stack Monitor

Previous REIS

e Telephone and LAN
Public Address
Breathing Air
13.8kV Power
600V Power
120V Power
Lighting and Receptacles
Grounding
Cable Trays
UPS
Backup Generator
DCU4 Annunciations
Chilled Water
Domestic Water
Demin Water
Fire Water

*Associated with: Project Accounting and Reporting Procedure FIN-PROC-PA-013 and Fixed Asset Accounting, FIN-PROC-PA-005

** Revised March 2007
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o & Document Number: Revision: Page:
UNTAﬁluruw:R FIN-FORM-PA-004* RO3** 20f2
REPORT OF EQUIPMENT IN-SERVICE:
EENEHATIUN Capital Projects Only

Fire Detection Smoke Detectors
Instrument Air

Service Air

Building Structure Above 100 Elevation
Moderator

Heat Transport

TRF Feed and Product

Downgraded D20

D20 Cleanup

Active Drainage

Inactive Drainage

Heating Steam, Condesate and Ventilation
Stack Monitoring

See NK38-CORR-38000-0798185 for related open items.
¢ Company Code / Business Area (Controller) 9807 / DNGS

+ Description of equipment that was removed as N/A
part of this project (in-service year, asset name,
asset number, date installed, and date
removed). Complete Surplus Asset Declaration
form. (See Supply Chain Website under
Investment Recovery).

- Removal costs

Authorized Plant Authorized - Project Managet
March 31, 2020
Date Date
Director of Operations &
Maintenance D20 Project 7030897
BU ) Phone # BU ~Phone #
Zar Khansaheb — [l ). ! MUy Peter Moore - | U< —
Name (printed) & Empl # [/Signature Name (printed) & Empl. # Signature
Hydroelectric or Fossil — Production /Plant Manager
Nuclear — Station Director of Eng./Ops. & Mtce., OR Project Manager

attach AFS Form !N-FORM-10091-R006!

Controller Review

Reviewed by: Date: Reviewed by: Date:

Frett—/ eiminen Mar 31, 2020 5 %i. . 31Mar20
Brett Lemmon — Finance Controller Darlington Shawn Klis — Finance Controller Projects & Modifications
Station Controller Controller for Project Organization (if applicable

*Associated with: Project Accounting and Reporting Procedure FIN-PROC-PA-013 and Fixed Asset Accounting, FIN-PROC-PA-005
** Revised March 2007
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i csaE EEEE Document Number: Revision: Page:
UNTARIUIJ"WER FIN-FORM-PA-004* R0O3** | 10of2
REPORT OF EQUIPMENT IN-SERVICE:
GENEHATIUN Capital Projects Only

Instructions: Forward completed and signed copy to your Controller. Date
Controller to review and issue to Asset Management 30-Nov-2020
Project / Asset Description Project no.
D20 Storage and Drum Handling Faciltiy 16-31555
Approved Project Amount | Date of project release Work order no. (if app.) | Project Management Group
$510,000,000 including 14-May-2013 N/A Nuclear Projects
Management Reserve
In-service amount % of work completed| % of work Capital in-service date placed date ready for
previously reported | this report completed LTD | amount of this report| jn-service service
$503,878,084.71 0% 100% $-4:i83§f4&94 2-DEC-2020 2-DEC-2020
100% Revised $4,834,000.00
Site/Location Name:
Interim In-Service Transfer Credit Account (Controller)
e Super Asset Number (Controller) 001151
e Super Asset Description (Controller) Refurb Darlington GS Common
¢ Asset Class (Controller) 15340000 (system) & 152000000 (Building)
$4,509414.64 & $324,516.09
e Life To Date Actual Expenditures $508,714,203.65

e Description of key equipment installed including | HWMB West Annex Systems Available for Intended Use:
equipment code /SCI where applicable. Provide | New this REIS
cost breakdown of key equipment. - Completion of Commissioning Open ltems
o EPC contractor costs
o Completion of filter efficiency tests with
OEM vendor
- Completion of Construction Open items & PCD’s
o EPC contractor completion of PCD’s
o Contract Management Office oversight
o EPC Execution settlement
- Documentation Closeout
o Drawing Office
o Field Engineering
o Design support
- Site Cleanup and Final housekeeping
o Rad protection costs for surveying surplus
materials
o Contract Management Office oversight
- OPG PMT & Design Engineering Oversight

¢ Company Code / Business Area (Controller) 9807 / DNGS

+ Description of equipment that was removed as N/A
part of this project (in-service year, asset name,
asset number, date installed, and date
removed). Complete Surplus Asset Declaration
form. (See Supply Chain Website under
Investment Recovery).

. Removal costs

*Associated with: Project Accounting and Reporting Procedure FIN-PROC-PA-013 and Fixed Asset Accounting, FIN-PROC-PA-005
** Revised March 2007
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i csaE EEEE Document Number: Revision: Page:
UNTARIUIJ“W tﬁ FIN-FORM-PA-004* R0O3** 20f2
REPORT OF EQUIPMENT IN-SERVICE:
GENEHATIUN Capital Projects Only
Authorized Plant Authorized — Project Managei
Dec 16, 2020
Date Date
Director of Operations &
Maintenance D20 Project 905-243-9518
BU Phone # BU Phon_t_? #
Val Bevacqua — Peter Simpson - ;ﬁ,fé;fz
Name (printed) & Empl # Signature Name (printed) & Empl. # Signafture

Hydroelectric or Fossil — Production /Plant Manager
Nuclear — Station Director of Eng./Ops. & Mice., OR

Controller Review

Project Manager

attach AFS Form !N-FORM-‘I 0091-R006!

Reviewed by: Date:

Brett Lemmon — Finance Controller Darlington
Station Controller

Reviewed by: Date:

Shawn Klis — Finance Controller Projects & Modifications

Controller for Project Organization (if applicable)
. ___________________________________________________________________________________________________________________________________________________|

*Associated with: Project Accounting and Reporting Procedure FIN-PROC-PA-013 and Fixed Asset Accounting, FIN-PROC-PA-005

** Revised March 2007
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AMPCO Interrogatory #81

Interrogatory

Reference: Ex D2 T2 S10

a) Please provide any internal audits of the D20 Storage Project undertaken by
OPG’s Audit and Risk Committee.

b) Please provide any external audits of the D20 Storage Project.

C) Please provide all reviews/reports undertaken by a third party related to the D20
project.

Response

a) All OPG internal audit reports completed since EB-2016-0152 regarding the
Darlington Refurbishment Program have been provided in response to Ex. L-D2-
02-SEC-084. Of that set, Attachment 14 relates to the D20 Storage Project.
Additional OPG internal reports regarding the D20 Storage Project were produced
as part of OPG’s evidence in EB-2016-0152. Please see Ex. L-04.3-1-Staff-072,
Attachment 29.

b) All external audit reports completed since EB-2016-0152 regarding the Darlington
Refurbishment Program have been provided in response to Ex. L-D2-02-SEC-084.
Of that set, those that relate to the D20 Storage Project are as follows:
e Attachment 2 (confidential),
e Attachment 12, and
e Attachment 18.

Additional external audit reports regarding the D20 Storage Project were produced
as part of OPG’s evidence in EB-2016-0152. Please see Ex. L-04.3-1-Staff-072,
Attachments 1 to 11, 15, 19, and 22 to 27.

In addition, the Auditor General produced a public report titled, “The 2018 Auditor
General Value for Money Report on the Darlington Nuclear Generating Station
Refurbishment Project”, which includes a discussion on the D20 Storage Project.
The report can be found on the website of the Office of the Auditor General, p. 164,
3.02 Darlington Nuclear Generating Station Refurbishment Project (auditor.on.ca)

c) OPG declines to answer on the basis that this is not an appropriate question. The
question ignores the principle of proportionality, which underlies the interrogatory

Witness Panel: D20 Project



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
of Practice and Procedure (Section 26.02 (d)), the question does not "contain
specific requests for clarification of a party's evidence, documents or other
information in the possession of the party and relevant to the proceeding."

The question seeks without limit all third party reviews and reports created over the
more than 10- year span that covers the D20 Storage Project. This is likely to
encompass hundreds of documents. Moreover, in the course of answering
numerous more focused IRs from AMPCO and other parties, OPG is producing
hundreds of additional documents (see for example, Ex. L-D2-02-AMPCO-137
which has 142 Attachments), many of which are reviews or reports. If after
reviewing these documents, AMPCO believes specific additional relevant reports
are required, it can request them at the technical conference.

Witness Panel: D20 Project
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AMPCO Interrogatory #82

Interrogatory

Reference: Ex D2 T2 S10 P4
With respect to D20 Storage Project key documents, OPG provides the following:

. 2a - Project Charter: Adding Heavy Water Storage/Drum Handling Facilities
dated October 13, 2005

. 2b - Project Charter: Refurbishment, Operational Improvement and Long Term
D20 Storage dated August 18, 2010

. 2c - Project Charter: Refurbishment, Operational Improvement and Long Term
D20 Storage dated June 20, 2011

Please provide any subsequent Project Charters.

Response

There were no subsequent Project Charters for the D20 Storage Project.

Witness Panel: D20 Project
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AMPCO Interrogatory #83

Interrogatory

Reference: Ex D2 T2 S10 P9

The primary purpose of the D20 Storage Project is to support heavy water

O~NOOOTHA WN =

A A A A A
O, WON-0O©

management for the DRP and, for the management of heavy water over the life of the
Ontario nuclear fleet. 1,700 m3 of the 2,100 m3 of heavy water storage contained in
the project will be used to support DRP; 400 m3 supports ongoing operations at

Darlington and the TRF.

Please complete the following table:

D20 Storage Project Heavy Water Management Costs

Project Purpose Forecast | Forecast | Forecast | Actual
Cost Cost Cost Cost
2011 $M | 2015 $M | 2018 $M | 2020 $M

1700 m3 storage to
support DRP

400 m3 storage
ongoing operations
at DNGS and TRP
Total 2100 m3
storage

16
17
18
19
20

Response

See Chart 1 below as requested:

Witness Panel: D20 Project
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Chart 1: D20 Storage Project Heavy Water Management Costs
Forecast Cost | Forecast Forecast Actual Cost
2011 $M Cost 2015 $M | Cost 2018 $M | 2020 $M
1700 m3 | N/A2 N/A2 N/A® N/A®
storage to
support DRP
400 m3 | N/A2 N/A2 N/A2 N/A2
storage
ongoing
operations at
DNGS and
TRP
Total 2100 | $210.6MP $381.1M¢ $510M¢ $510M¢
m3 storage

@ Once the operational improvement project storage needs were merged with the DRP storage needs
to form the D20 Storage Project, costs were calculated for the entire project, not separately for
operational and DRP storage.

b Ex. D2-2-10, Attachment 2I, p. 2 — Note, while from 2011 as requested, this estimate was not approved.
¢ Ex. D2-2-10, Attachment 2p, p. 2.

d Ex. D2-2-10, Attachment 2q, p. 5.

¢ Ex. D2-2-10, p. 1, ft. nt. 1.

Witness Panel: D20 Project






O~NOOOTHA WN =

WWWWWWWWWNDNNDNDNDNNNNN_22 =222 A
ONOO AP, WN-_2 000 NOODAPRLPWON_LOCOONOOOOPA,WN-0O©

Filed: 2021-04-19
EB-2020-0290
Exhibit L
D2-02-AMPCO-084
Page 1 of 2

AMPCO Interrogatory #84

Interrogatory

Reference: Ex D2 T2 S10 P8

The purpose of the D20 Storage Project includes providing 400 m3 of storage to
improve ongoing heavy water operations at Darlington and at the Tritium Removal
Facility (TRF). The TRF provides detritiation services (i.e., the process of removing
excess tritium from moderator and PHT systems in CANDU 7 reactors to stay within
operating and regulatory limits) to all the operating nuclear generating stations in
Ontario.

Ref: Ex D2 T2 S10 P11

With regard to TRF operations, the additional capacity created by the D20 Storage
Project will: (1) allow greater storage of TRF feed and product to address any gaps
between TRF availability and the demand for tritium removal, (2) enable the storage of
additional heavy water to address periods when the TRF is undergoing an outage, (3)
facilitate a more flexible schedule for heavy water shipments to and from Pickering and
Bruce, and (4) potentially assist with heavy water management once Pickering
operations end.

a) How many reactors did TRF provide detritiation services to at its inservice date of
19897

b) How many reactors was TRF supporting in 20057
c) How many reactors will TRF be supporting at the end of 20257

d) Prior to the D20 Storage Project, what was the existing heavy water storage
capability at Darlington and at the TRF in terms of volume and number of drums?

e) Please provide the economic assessment/cost benefit analysis related to improving
ongoing heavy water operations at Darlington and at the TRF.

f) Please provide the business case for TRF operations to assist with heavy water
management once Pickering operations end.

Witness Panel: D20 Project
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a) The TRF provided detritiation services to 16 reactors at its in-service date of 1989

b)

c)

d)

f)

(8 units at Pickering and 8 units at Bruce Power).

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

The TRF will be supporting 10 reactors at the end of 2025 (7 units at Bruce Power,
and 3 units at Darlington). Of note, the TRF will also continue to support post-
operations requirements for management of Pickering heavy water.

Prior to the D20 Storage Project, the existing heavy water storage capability at
Darlington and at the TRF (i.e., at the Darlington Heavy Water Management
Building) was 943Mgs and approximately1500 drums.

The Tritium Removal Facility life extension is still in the planning stage of the project
life cycle process. The investment has been assessed according to the Asset
Management process described in Ex. D2-1-1, Section 3.0. The economic
assessment and value framework relating to ongoing heavy water operations at
Darlington is provided in Ex. L-D2-01-SEC-52, Attachment 2.

Since the TRF projectis in its planning phase, the business case for TRF operations
to support heavy water management is being developed. The conceptual project
design engineering is in progress and the initial TRF life extension business case
for release of preliminary engineering is scheduled to be completed by 2021 year-
end.

Witness Panel: D20 Project
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AMPCO Interrogatory #85

Interrogatory

Reference: Ex D2 T2 S10 P6-7

The total cost of the D20 project is $509.3 M. The 2013 Full Release Execution
Business Case anticipated spending on the project of $110 M. At pages 6-7, OPG
provides the major elements of the project’s construction.

a) Please provide the final costs to undertake each of these major elements,
compared to the original budget.

b) Please indicate which Contractor was responsible for starting and completing
each major construction element.

c) Please identify all challenges related to undertaking each major construction
element.

d) Please identify the major project elements allocated to only DRP Storage.

e) Please provide all Project Over-Variance Approvals related to the D20 Storage
Project.

f) Please provide the CPI and SPI performance metric results for the D20 Storage
Project by year.

Response

a) OPG did not track project costs according to the major elements of the project’s
construction listed in the above reference. These major elements were provided in
summary form to orient the reader to the D20 Storage Projects’ design, complexity
and functionality. Each of the major elements is comprised of numerous individual
work packages, some with overlapping scopes. Therefore, OPG is generally unable
to attribute precise costs to the listed events, beyond what is provided in Ex. L-D2-
02-Staff-162 and in Ex. D2-2-10, Attachments 2m-2q.

b) Please see the below list of the major elements of the D20 Storage Project’s
construction and the associated responsible contractor:
¢ Relocating numerous pipes, cable lines and trailers that occupied the project
site — Started and completed under B&M.

Witness Panel: D20 Project
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Removing water during buried services removal and underground construction
because the water table is approximately 2 to 2.5 m below the surface at the
project site — Started under B&M and completed under OPG.

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

Excavation 15 m below the surface to solid bedrock — Started under B&M, and
completed under OPG.

Construction of a seismically qualified reinforced concrete dike thatis 13 m deep
and anchored to bedrock using 221 rock anchors — Started and completed
under OPG.

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

Installation of three smaller nuclear grade stainless steel tanks required for the
operation of the D20 Storage Project — Started and completed under CanAtom.
Fabrication and installation of the nuclear grade stainless steel piping, valves,
pumps and controls required to move heavy water among the tanks, to and from
the adjacent Heavy Water Management Building (“‘HWMB”), and to the drum
handling facility — Started under B&M and completed under CanAtom.
Installation of active and inactive drainage systems — Started and completed
under CanAtom.

Connection of the piping in the D20 Storage Project facility to the HWMB via a
seismically qualified tunnel that runs between the two facilities — Started and
completed under CanAtom.

Construction of a 16.5 m tall steel frame and concrete building above the dike —
Started and completed under CanAtom.

Erection of a 15.5 m monitored emission stack on the roof of the building —
Started and completed under CanAtom.

Installation of drum handling, testing and cleaning equipment on the ground
floor of the facility — Started and completed under CanAtom.

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

Installation of instrument controls to integrate the D20 Storage Project facility’s
monitoring, operating and alarm systems with those of the HWMB to allow the
facility to be operated remotely by personnel located in the control room of the
HWMB - Started and completed under CanAtom.

Testing and commissioning all systems and ensuring that the tanks, valves and
piping 23 operate as designed, are clean and free of any foreign materials and
do not leak — Started under CanAtom and completed under OPG.

Witness Panel: D20 Project
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Challenges faced by the D20 Storage Project related to each of the major
construction elements are detailed in Ex. D2-2-10 and Ex. D2-2-10, pp.52-104 and
Ex. D2-2-10 Attachments 2m-2q.

It is not possible to identify the major project elements allocated to only DRP
Storage. Once the operational improvement storage needs were merged with the
DRP storage needs to form the D20 Storage Project, the project formed a single
integrated whole and was completed as such. See also Ex. L-D2-02-AMPCO-83.

Please see Ex. D2-2-10, Attachments 20-2q, for Project Over-Variance Approvals
related to the D20 Storage Project. See also the funding increase approval
memoranda at Attachment 1 and Attachment 2 (marked “commercially sensitive”
but OPG has determined the document is non-confidential in its entirety).

Please see the CPl and SPI performance metric results for the D20 Storage Project
by year in Chart 1 below:

Chart 1: D20 Storage Project CPIl and SPI

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

Witness Panel: D20 Project
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ONTARIUI.:ﬁ:i; : a Dietmar Reiner
A LRIl Senior Vice President, Nuclear Projects
GENERATION

1855 Energy Drive, Courtice, ON L1E 0E7 Tel.: 905-623-6670 x 5400
Email address: d.reiner@opg.com

June 30, 2017
File No. NK38-CORR-23860-0653717

Ken Hartwick
CFO and Senior Vice President

Jeff Lyash
President and CEO

Approval to Increase Total Funding for the D20 Storage Facility Project —
Project #31555

Ken and Jeff:

The purpose of this memorandum is to request your approval to release funds from the

Darlington Nuclear Refurbishment (‘DNR”) Program General Program Reserve in the
amount of $15 Million to continue essential support to the D20 Storage Facility Project.
The currently approved funding for this project is $390.2 Million. With the addition of the
funds requested in this memorandum, funding will be increased to a total of $405.2 Million.

These funds will be used to enable the project team to continue their essential support to
the project, complete planning activities toward re-start, continue developing
commissioning work plans, cover Joint Venture (JV) transition costs, complete key
weather dependent activities to preserve the facility and develop/approve a superseding
BCS toward project completion. A breakdown of costs is provided below.

OPG PMT ™ $3.8M
OPG Labour for care of facility $1M
JV transition costs $1.8M
JV PM/material/Asset Preservation $8.4M
Costs

Total: $15.0M

(1) Assumes a cessation of interest payments until full project remobilization and commencement of construction
activities required to complete the facility and place it in-service.

The project is also working with Contract Management, Supply Chain and Law to ensure
that the proper processes are followed and our contractual rights regarding dispute
resolution of the amounts OPG will claim as rework (defective work) and full rights to audit
all costs are not compromised.
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Consistent with DNR change control policy, | am requesting the full amount of $15
Million to be released from the General Program Reserve. The $15 Million assumes
what we believe to be the minimum amount required to progress the project into late
summer 2017. We will aggressively manage the costs per terms and conditions of the
final settlement agreement with the Joint Venture.

The General Program Reserve can accommodate this request, and, any unused
amounts will be returned to the General Program Reserve upon completion of the
project. As the DNR Program progresses, additional Unit 2 contingency and/or
favourable variances may be made available and transferred to the General Program
Reserve. Our intent is to manage these costs within the total funds released to the
refurbishment project to date.

As noted in the recent communication, the project team are preparing an updated
Estimate at Completion for this project which will include the amounts included in this
memorandum.

Upon your approval, standard processes to increase the Purchase Order values and
manage change control within DNR will be followed.

Yours truly:

Dietmar Reiner
SVP Nuclear Projects

Concurred By: Approval: /

Ken Hartwick
CFO and Senior Vice President

CC:
Carla Carmicahel, VP, Project Assurance and Contract Management
Peter Simpson, Deputy VP, Refurbishment Execution

Gary Rose, VP, Planning and Project Controls, Nuclear PMO

Leo Saagi, Director — Controllership, Nuclear Projects, OPG

Lonny Tulk, Director Supply Services Supply Chain, OPG
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RALRF- Dietmar Reiner
r “ w t Senior Vice President, Nuclear Projects

GENERATION

1855 Energy Drive, Courtice, ON L1E 0E7 Tel: 905-623-6670 x5400
d.reiner@opg.com

OPG Proprietary
Commercially Sensitive

March 21, 2017
File No. NK38-CORR-31555 0636997

Ken Hartwick
CFO and Senior Vice President

Jeff Lyash
President and CEO

Approval to Increase Total Funding for the D20 Storage Drum Handling Facility
Project (the “D20 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
(‘D20 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 30", 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 30", 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

Page 10f3
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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 30". 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 27" 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 30™.

In the interim period, OPG and the SNC-Aecon developed a plan to minimize
costs while continuing to advance critical path activities until April 30™. 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.

Page 2 of 3
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Yours truly,

VY

Dietmar Reiner
SVP Nuclear Projects

Concurred By: Approval
Ken Hartwick /cf Lyash
CFO and Senior Vice President _// _President and CEO

(o758 Carla Carmichael, VP, Project Assurance and Contact Management, OPG
Art Rob, VP, Projects & Madifications, 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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Interrogatory

AMPCO Interrogatory #86

Reference: Ex D2 T2 S10 P5

OPG provides the chronology of Business Case Summaries (BCS) from 2006 to 2018

as follows:

Attachment 2k - 2006 Developmental Release BCS
Attachment 2| - 2011 Draft Developmental BCS
Attachment 2m - 2012 Full Release Definition BCS
Attachment 2n - 2012 Partial Release Execution BCS
Attachment 20 - 2013 Full Release Execution BCS

Attachment 2p - 2015 Superseding Release Execution BCS
Attachment 2q - 2018 Superseding Release Execution BCS

a) Please provide the contingency amounts provided in each BCS and the

rationale.

b) Please provide a breakdown and description of all contingency amounts used

for the D20 Storage Project.

c) Please provide the original risk register related to the D20 Storage Project and

any subsequent updates to the risk register.

Response

a) Please see Chart 1 below:

Chart 1: Contingency Amounts

BCS

Contingency

Reference for Yearly

Reference for Risk

Amount Contingency Allocation Analysis
2006 Developmental $8,183K Ex. D2-2-10, Attachment Ex. D2-2-10, Attachment
Release BCS 2k, p. 17 2k, pp. 10-12
2012 Full Release $23,923k Ex. D2-2-10, Attachment Ex. D2-2-10, Attachment
Definition BCS 2m, p. 13 2m, pp. 8-9
2012 Partial Release $23,923k Ex. D2-2-10, Attachment Ex. D2-2-10, Attachment
Execution BCS 2n, p. 14 2n, pp. 9-10
2013 Full Release $15,191k Ex. D2-2-10, Attachment Ex. D2-2-10, Attachment
Execution BCS 20, p. 16 20, pp- 11-12
2015 Superseding $33.9M Ex. D2-2-10, Attachment Ex. D2-2-10, Attachment
Release Execution BCS 2p, p. 16 2p, p-12
2018 Superseding $0 Ex. D2-2-10, Attachment Ex. D2-2-10, Attachment
Release Execution BCS 2p, p. 15 2p, pp- 10-11

Witness Panel: D20 Project
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The process for developing the total contingency amounts in each of the above
BCSs aligns with OPG’s standard project contingency development
methodology (see Ex. D2-2-6, section 2 for a full discussion of OPG’s
contingency development process). Specifically, the process for developing
theses contingency amounts was as follows:

Evaluation of cost risks;

Evaluation of schedule risks;

Evaluation of discrete risks;

Profiling of identified risks to estimate probability of occurrence and cost
impact;

Application of management judgment to assess the reasonableness of the
contingency amount.

o=

o

b) Please see Chart 2 below for a breakdown and description of contingency
amounts used on the D20 Storage Project. Note that details of project
contingency amounts listed in Chart 1 from the BCS that preceded the 2015
Superseding Release Execution BCS was allocated to project scope with cost
greater than plan.

Chart 2: Breakdown and Description of Contingency Amount from the 2015
Superseding Release Execution BCS

Event Contingency
Draw
No access to temporary construction power $768,265.00
Delay in unloading D20 Storage Tanks $44,880.00
Revision to the stack monitor technical specification $9,252.00

Delays: Turnover of site from previous contractor, RP $113,499.00
resources not available to support and back-out due to
field conditions

Dewatering activities $64,330.00
Revision to EC 121319 $47,702.00
Delays: Radiation Protection resource not available to $14,411.00
support and back-out due to field conditions

Revision to EC 120492 $15,996.00
Revision to technical specification NK38-SPEC- $3,946.00
79710-10001

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 D20 Storage Tanks $22,440.00
Installation of 600V receptacles & cables to $39,119.00

Witness Panel: D20 Project
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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 $95,153.00
reports
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 $325,818.00
progress on critical path work
Contractor reduced PMT to support scope planning $3,017,800.00

and progress on critical path work

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 $120,000.00
work
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.

Please see Attachment 1 for a copy of the 2012 risk register for the D20
Storage Project. Per the description of contingency development in OPG’s
response to part a), the D20 Storage Project risk register is a “living document”
that reflects continuous risks management by the project team. As a result, all
subsequent revisions of the risk register cannot be provided.

Witness Panel: D20 Project
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Risk Register For Partial Release - Project #16-31555 D20 Stc Input Page
Risk R Al Action | Actions PeIflcr::relw ;)isk chr?ct):r(‘)n aa Leeeloy p
Category Title Description & Causes Response Risk Response Actions/Comments Action Owner | Review | Action TCD Time Review | Closeout Comments
No. . Status | Urgency| Response Response
Tactic Date frame Date Date
(days) (%)
Discrete Risks (specific)
Potential for tritum present in ground water PrOJ'ect 16-3894.0 Is conducting a.n . . . )
and soil at preferred site, potentially environmental site assessment, including the Risk level mainly due to dewatering.
N . ’ . proposed location of the new facility. This will Soil risk is minimal.
resulting in 1) forcing change of facility assess the situation and proposed mitigation 26-Apr- Cost to Perform Response: 2 ppl x 8
1 Cost Ground Water/Soil design from recommended in Conceptual Mitigate . . . P p. . 9 P. Moore Quarterly Aug-12 On Track 3 months 20 $28,314 12 to 31- 27-Jun-12 . . P -epp
. " options, with contaminated soil disposal plan. hrs to review Prelim report + 2 x 8
Report, 2) higher cost due to tritiated e ) ; Aug-12 . )
roundwater and soil disposal, 3) possible The Mitigation and Disposal Plans will be hrs to incorporate into ES MSA
gchedule delavs ’ incorporated into the Contract via the Change contract as necessary.
ys. Management process as necessary.
1. Contractor to conduct an
SCR/OPEX/documentation review early in
design process to identify any current conditions 26-Apr- Cost to Perform Response: 2 ppl x
2 Scope Legacy Design !_egacy .|ssues on Design, and |n.terface Mitigate (such as the RV58 QPP issue) EPC Contractor Monthly Nov-12 On Track |3 months 10 $1.770 1210 1-| 27-Jun-12 10 hrs to review dellverable§ anq
Issues issue with other related D20 projects 2. Contractor to review current TSSA manage change process. Risk time
) } ) ) May-12 )
registration as part of their design. frame ends after Mod Planning.
3. Incorporate discovery issues into Contract via
Change Management Process as necessary.
1. Project 16-38940 will also be performing
Geotechnical Evaluation may be required geotechnical analysis of the wells being 26-Apr- No cost to OPG to perform
3 Scope Geotechnical to support Design Agency's evaluation of Transfer |installed on the proposed site location. P. Moore Monthly Aug-12 On Track '3 months 0 $0 12to 1- 26-Apr-12 response. Risk time frame ends after
preferred site. 2. Contractor is required to identify and perform Nov-12 Mod Planning.
additional geotechnical studies at their cost.
Due to time lines for Gate Review Board
and Board of Directors review submission, Schedule is based on recommended 26-Apr- Contract has been awarded. no
4 Schedule Schedule Change |baseline schedule for Phase 1 is developed Mitigate Proponents' proposal, so it is expected to be P. Moore Weekly Aug-12 On Track '3 months 3 $1,239 12 to 31 27-Jun-12 | 27-Jun-12 substantial chanaes to sche’dule
prior to contract award. Changes within the nearly final. Aug-12 o '
AFS date, may occur upon contract award.
There is a risk that the D20 Storage
Project may experience incremental cost,
and possibly schedule and other impacts 03-Jul-
5 Quality Quality Oversight due to the lack qf ‘prewously established Mitigate Prepare an integrated project gver3|ght plan that P Moore Weekly Aug-12 On Track |3 months 30 $2.653 2012 to 27-Jun-12 Preparation of the plan is in
processes to efficiently manage the addresses EPC contract oversite. 31-May- progress.
transition to the EPC management and 13
oversight model currently planned for
Nuclear projects.
:év%:;vig::/lsrgile\zfc:?;enrtsc;;(:ﬁzlgr;si n process Reference Bruce D20 OPEX: Self-
gn pr : Assessment NO11-000423 (SCR N-
Design Deliverables not delivered to 2. EPC strategy ensures constructability P. Moore 26-Apr- 2011-04605), Director of Risk
6 Quality Design Quality g . Mitigate |reviews will be incorporated. . Weekly Jan-13 On Track '3 months 88 $187,202 |12 to 31- 27-Jun-12 »
required quality. . . . . I. Yacoub Management's Secondment
3. Increased Engineering oversight - project to May-13 .
) o Presentation of 13-Jan-2011, and
have dedicated multidisciplinary support and
. . . other OPEX.
expertise for quality reviews.
1. Clear and appropriately frequent
7 Schedule Design Reviews |in a timely manner which supports the Mitigate L . . . . Weekly Jan-13 On Track '3 months 71 $500,000 12 to 31 27-Jun-12 . )
schedule 2. Appropriate in-house Engineering resourcing -  |. Yacoub Mav-13 2011-04605) and Pickering D20
’ project to have dedicated multidisciplinary y Storage Project OPEX.
support and expertise for timely reviews.
Darlington operating licence up for renewal 2;);r:]ef::;ﬁr;r?;rgzg:y’na\‘:l)g:;(c?;:,ornelfsrg I\i)Se(;(fjor 26-Apr-
8 Quality License Renewal in 2013. May require design re-work if Mitigate p 9 . S. Harris Monthly May-12 On Track | 1 month 7 $619 12to 1-| 27-Apr-12
of project to allow refurb code-effective dates to
codes/standards change. Nov-12

extend to end of refurbishment.

Inarifficient in-haiise Praciirement

Confirmation with Procurement Engineering

Cruirrentlv this denartment has 2
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Risk sk Aeuon Action | Actions | Perform Risk Perform rusK vpaaie / rusK
Category Title Description & Causes Response Risk Response Actions/Comments Action Owner | Review | Action TCD Time Review | Closeout Comments
No Status | Urgenc Response Response
’ Tactic Date gency ( dzys) (%) frame Date Date
. . ) about timing and resources required to support 26-Apr- o 7 A
9 Schedule Procurement Engmegrmg resources avaliable to ensure Mitigate |this project as per the Contract Owner Interface B. Keelan Monthly Aug-12 On Track | 1 month 14 $1,239 12 to 31- 27-Apr-12 |nd|V|fjuals, and h|.r|.ng 2 more. There
Resources timely interfaces between Contractor and . - will be competition from other
OPG Requirement document. Utilize OSS vendor as Mar-13 projects
’ required. '
Séii;ttrr:f::ttit:: EDg(l)Sggiéd:lligziﬂt art of Secure senior leadership engagement to keep 26-Apr-
10 Schedule Site preparation Refurb EA CNSC targe? approva); gf EA Mitigate |EA on track, to extent within OPG control. Use | Deitmar Reiner Monthly Apr-13 On Track | 1 month 7 $619 12 to 30 27-Jun-12
December 2012. of schedule contingency if necessary. Apr-13
Risk that the EA is "on time" but
conclusions will negatively the engineering
work done up to EA approval date, and
1 Cost EA Impacts delay site preparation. D20 Storage Facility Accept
part of Refurb EA. CNSC will decide on EA
by December 2012.
T COMntractor to conaucta connguraton
Configuration Configuration management issues with management analysis. Contractor 26-Apr-
12 Scope 9 9 ag Mitigate |2. OPG has provided known configuration Monthly Nov-12 On Track '3 months 21 $1,858 12to 1-| 27-Apr-12
Management Flowsheets, flow diagrams, and passport. . .
management issues with Request for T. Wong Nov-12
Propasals
S - 1. Maintain clear communication between the .
TRF DCC Upgrade Project interface timing . . . V. Tzambazis
does not line up. potentially causing re- projects for need dates regarding design 26-Apr-
13 Schedule Computer Upgrade work_ or additiopr;ari work to);ie-in D290 Mitigate |information. Monthly Nov-12 On Track '3 months 10 $1,858 12to 1-| 27-Apr-12
P 2. Ensure design agency starts software . Nov-12
systems into the software. . . ) M. Ferrarelli
program specification early in design phase.
Additional buried services. concrete. etc 1. Ground scan conducted by field engineering J. Read 26-Apr-
14 Scope Buried Services are present than currentl ‘accounteéi for Mitigate |2. Ensure design agency starts detailed design Quarterly Sep-12 On Track 6 months 30 $2,654 12to 1-| 27-Apr-12
P y ’ with relocation of buried services EC's M. Ferrarelli Nov-12
1. Advise regulatory agencies in advance of the
Delays to project schedule due to pending changes. >6 26-Apr-
15 Schedule | Regulatory Approvals regulatory approvals taking longer than Mitigate |2. Stage EC release to provided reasonable P. Moore Quarterly May-12 On Track months 2 $1,239 12 to 31- 27-Apr-12
anticipated. time for regulatory agencies to review each Mar-13
package
Contract may change post-award, because
the contract will likely be awarded prior to
Contract Owner )
16 S Interf approval of the generic COIR. Once the A ¢
cope R n e_ ace ¢ COIR is formally signed any ceep
equiremen changes/amendments to the Contract will
be addressed via the Change Management
process.
Fiold Endineert Oversight to be provided by FE for EPC c ate D20 Proiect needs fo i 26-Apr- guvent assdumption_tiﬁ ﬁvsrsggt /\gl
17 Scope 1€1d Engineering  vendor's procurement processes is notyet  itigate O U102 roject needs fothe OWNeTS b ‘Moore ~ Monthly ~ 31-Dec-12  On Track 1 month 30 $2,654  12to 31 27-Jun-12 © In accoraance with I\ PRI -As-
OVerSlght defined. The governance is in process of of the process. Dec-12 0074-R001 Contractor Quallty
being Changed. Surveillance”
1. A meeting with Refurbishment Nuclear Safety
to discuss need and scope will be arranged. 26-Apr- Anv safety assessments are
18 Scope Safety Assessment A nuclear safety assessment to support the  \jitigate 2. May be discussed during negotiation of P. Moore Monthly Jun-12 On Track 1 month 2 $1,239  12t0 30 27-Jun-12 27-Jun-12 inc)I/uded i)rll the contract price
construction may be required, similar to the contract for inclusion in price - additional cost Jun-12 price.
hazard analysis already performed for other risk would be eliminated.
Campus Plan projects.
The intent is to schedule outages for piping
and electrical service relocates in a manner
Temporary that will not require temporary
19 Cost Modifications equipment/connections. If this is not Accept
possible for some services, extra
scope/cost will be incurred to produce
TMODs.
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Risk Aeuon Action | Actions | Perform Risk rusK vpaaie / rusK
Category Title Description & Causes Response Risk Response Actions/Comments Action Owner | Review | Action TCD Time Review | Closeout Comments
No. . Status | Urgency| Response
Tactic Date frame Date Date
(days)
The EPC contractors are only qualified to
proceed with an EPC initial project in . .
Contractor accordance with CSA N286-05, CSA rezorll\?:db:: I; I;S:n?lg- r':S;-r(';'iue
20  Schedule ract N286.7-99, and CSA 2299.1-85 Accept 27-Jun-12 27-Jun-12 "> garcing
Qualifications . . project manager accountability for
requirements. No other EPC projects can . .
; . . overall quality surveillance plan.
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.
General Risks, Uncertainty in the Project Estimate or Schedule
Cost of EPC contract increases due to
discovery work, existing systems do not
. have adequate capacity, or work not

& Cost Design Costs captured in Scope of Work, or assumptions Accept
Estimate for this phase is AACE Class 2 (-
15/+20%)

22 Schedule Schedule Change Additional delay§ associated with deferral Accept
or change of project schedule.

3

4

5
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Analysis Page

Qualitative Analysis

Quantitative Analysis

negatively the engineering work done up to EA approval

Impact (I) Schedule Impact Cost Impact
= &
o o=
< 5| s : g 5 =
Risk RS Mitigation £ g e = > R ALl Impact Scorin g _% % Most Most
No Category Title Description & Causes Response ngage o &J - .% = X3} Score Map Fli{ationale 9 g ) s Min L'kosl Max Min L'kOSI Max
- Tactic s > 3| 8| ®| Px1) | Priorit 8 5 o days Ikely days K 1<ely K
“1 28| 2| gl 3|l
S|l c| ©f & D] w| S| ©
S|l ol 3| o | @] €| =
Llw|ldlo|l x| T|w| =Z
Discrete Risks (specific)
P: Contract scoping
Potential for tritum present in ground water and soil at Pre 512 5 25 critical documents say o . 75% 20 40 60 1,000 5,000 8,000
. . L . assume no tritium issues.
preferred site, potentially resulting in 1) forcing change of .
Ground . ) . i After prelim report, the
1 Cost . facility design from recommended in Conceptual Report, Mitigate - 1
Water/Soil . o } schedule/cost to mitigate
2) higher cost due to tritiated groundwater and soil can be incorporated
disposal, 3) possible schedule delays. Post 311 3 9 major I- Issue has Sotentia-l for 50% 15 25 35 500 3,050 6,875
>90 day delay if not
2 Scope Legacy Design Legacy issues on Design, and interface issue with other Mitigate Pre N I 2 20 critical P (,)IPEX fron: other n/a 21(100%) & 35 9 55 150 200 250
P Issues related D20 projects 9 Post 311 2 1 9 j similar projects says 22(80%) 10% 10 20 30 50 75 100
there will be legacy
" P: mitigating actions
; ; : Pre 3|1 4 12 critical o 10% 35 45 55 100 130 160
o Sume Geoecmia | eoTICH Byt v be e 0t cawcopoanityton | 4
gn Agency P ' Post | 1]1 3 inor  [Possible to Improbable. 1% 0 3 10 0 15 30
Dye to time I!nes for G‘ate? Review Board and Board of Pre 4 3 50% 20 30 40 0 0 0
| Schedue Schedie Change DIFELTS Evew s, el s PHEse e o |z
pecp - ~nang Post | 3 2 6 | moderate 10% 10 20 30 0 0 0
AFS date, may occur upon contract award.
P: Schedule delay due to
There is a risk that the D20 Storage Project may Pre 412 3 3 2 Mck of cl:ar guidchue on 90% 3 8 10 400 500 800
experience incremental cost, and possibly schedule and specifically how to
S Cuslty  Qualty versgnt 21 OIS due ok ol SIS g
P y manag Post | 2|1 1 2 1 4 | moderate [oversight. Rework may 5% 0 2 3 0 100 300
management and oversight model currently planned for occur due to not catching
Nuclear projects. inadequate deliverables
pre |41 4 4 2 16 ALl Based on OPEX itis 50% 70 90 110 250 300 350
6 Quality  |Design Quality Design Deliverables not delivered to required quality. Mitigate likely there will be design | /5 22(50%)
Post |2]1 2 2 2 4 q‘{?‘"t{_'ssues with no 5% 5 10 20 100 150 200
Pre-mitigation is
: : ; ; : Pre 412 5 3 m i . 60% 80 100 120 3,000 3,500 4,000
7 | Schedule Design Reviews 22?22,—[3\?}:\;?:?esor,—]tzttfgfgiiséOPG in a timely Mitigate likely" based on specific | /5 22(100%)
PP ' Post |3]1 3 1 9 major |OPEX. After mitigation is 10% 10 20 30 750 850 950
. . Darlington operating licence up for renewal in 2013. May o Pre 21214 8 RN 21(100%) 5 A & o e A el
8 Quality License Renewal require design re-work if codes/standards change Mitigate ’ 22(100%)
9 9 ge- Post | 1|1 1 1 minor 1% 0 3 10 0 30 120
Procurement Insufficient in-house Procurement Engineering resources Pre 412 4 3 16 critical F Pre"-mitigation is B 60% 80 100 120 3,000 3,500 4,000
9 | Schedule | oo avaliable to ensure timely interfaces between Contractor Mitigate likely” based on specific [ n/5 | 22(100%)
and OPG. Post |3]1 3 1 9 OPEX. After miigation is 10% 10 20 30 750 850 950
P: Possible, outside of .
Risk that the EA is late, delaying construction. D20 Pre 3125 15 project control. 20% 30 60 120 5,000 6,000 7,000
10 Schedule Site preparation | Storage Facility part of Refurb EA. CNSC target approval | Mitigate I: Financial impact is 5 21(100%)
of EA by December 2012. Post 32 s 15 contractor delay time. 20% 30 60 120 5,000 6,000 7,000
I: no impact on environme
Risk that the EA is "on time" but conclusions will Pre 1 1 3 3 | minor mp v 1% 10 20 30 300 500 800
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T 5
o Q
~— 'Es' — [0} c >
Risk Risk Mitigati = E % 2 > Risk Heat Impact Scorin £ }‘96 %
le Category Title Description & Causes Response 'S'?aagfn 5 &Qa' = % = % | Score Map FI)?ationaIe 9 g © = Min LI\_/Ikoslt Max Min Ii\./lkoslt Max
: Tactic 3 > Bl 8| ®| (Px1) | Priorit 3 5 o days Kely days K ey K
alglgl 2 g3l gl
s 2| 5| 2| o | S| o
c|l ol 3| ol | @| €| =
Llwn|dlo|lx| IT|w|==2
11 Cost EA Impacts date, and delay site preparation. D20 Storage Facility part,  Accept 6 ;2'21'33%‘:;
gg?zefurb EA. CNSC will decide on EA by December Post 1 1 3 3 minor 1% 10 20 30 300 500 800
Configuration Configuration management issues with Flowsheets, flow o Pre 51112 10 RN 21(100%) 195 & i A AL 220 L
12 Scope Management diagrams, and passport Mitigate n/a 22(20%)
9 grams, and passport. Post | 3|1 1 3 minor Y 0% 0 3 10 50 100 150
TRF DCC Upgrade Project interface timing does not line Pre 411 3 12 critical I Financial is expected to 50% 10 20 30 200 250 300
Computer : . I, . . be < $5M pre and post 21(100%)
13 Schedule Uparade up, potentially causing re-work, or additional work to tie-in Mitigate S 9 5 22(50%)
P9 D20 systems into the software. Post |2]1 2 mitigation. SChed'e ° 5% 10 20 30 50 100 150
P: Probability is markedly
i : : Pre 511 5 25 o 75% 30 60 90 400 600 1,000
14 Scope Buried Services éjﬁgﬁralagg;lj:t:grf\gfes, concrete, etc are present than Mitigate reducn—?-d (5to 1).due to 4 2212((1500(1//0))
Y i Post 111 5 5 scanning on entire ° 5% 30 60 90 400 600 1,000
. Pre 311 4 M 10% 20 30 40 600 750 1,000
15| S Sl olrsiopgctsraie o o OO SO |y g
i g fong pated. Post |21 2 4 moderate 5% 3 5 10 3 10 20
Contract Owner i likely be awarded prior to approval of the generic pre | 3|1 3 9 major ZZ hgzgﬁensugbgéﬂ; srro0%) | 10% 10 20 30 120 200 320
16 Scope  Interface COIR. Once the COIR is formally signed any Accept . m?aan chanaes are na  50%)
Requirement changes/amendments to the Contract will be addressed Post 311 3 9 major . 9 10% 10 20 30 120 200 320
Field Engineering Oversight to be provided by FE for EPC vendor's 3 Pre 511 3 15 critical gPé)\'/:eEr:azogi iasnghanging 21(100%) 100% 10 20 30 120 200 320
17 Scope Oversight procurement processes is not yet defined. The Mitigate - so itis >75% probable 1A 20%) -
govemance is in process of being changed. Post |4]1 3 12 CLTE 0 it 1s >75% probable. 80% 10 20 30 120 200 320
Safety A nuclear safety assessment to support the construction o Pre 311 3 2 9 major 21(100%) 10% 5 10 15 20 30 55
18 Scope  Assessment may be required, similar to the hazard analysis already Mitigate 4 oa50%)
performed for other Campus Plan projects. Post 1211 2 2 4 moderate 2% 0 3 10 20 30 55
Temporary service relocates in a manner that will not require Pre 211 3 6 moderate 21(100%) 5% 5 10 15 75 100 125
19 Cost Modifications temporary equipment/connections. If this is not possible Accept 6 as0%)
for some services, extra scope/cost will be incurred to Post 211 3 6 moderate 5% 0 3 10 75 100 125
e T o UMt SO S are oty gttt e outo-procecawitr—ott N 0
Contractor PC initial project in accordance with CSA N286-05, CSA pe | 3|2 4 12 critical iét°si'b'e‘ because g 21000%) 5% 30 60 90 750 1,500 2,250
20 Schedule QLo tions  N286.7-99, and CSA Z299.1-85 requirements. No other ~ Accept e o 2| Sa(100%)
EPC projects can be placed until a successful Post 312 4 12 critical ”C '.S.S __ |.ng 5% 30 60 90 750 1,500 2,250
General Risks, uncertainty in the Project Estimate or Schedule
pe |3]2 6 | moderate |7+ Possible, 10% 20% 0 0 0 0 1,500 3,000
Cost of EPC contract increases due to discovery work, I: Phase 1 estimate is
. existing systems do not have adequate capacity, or work Class 3, which
21 Cost Design Costs not captured in Scope of Work, or assumptions Estimate Accept Post 3] > 6 derat represents approx $12M n/a 5 0 0 0 0 1,500 3.000
for this phase is AACE Class 2 (-15/+20%) 0s MOCETate 1in variability, or 11% of ° 2 '
overall project - "2"
s : : Pre 211 3 6 moderate 15% 10 20 30 450 500 550
22 Schedule | Schedule Change Aﬁgﬁﬁ&ﬂir: associated with deferral or change of Accept n/a
proj ’ Post 211 3 6 moderate 10% 10 20 30 450 500 550
Pre 0 n/a
#HH #VALUE! #VALUE! #VALUE! #VALUE!
Post 0 n/a
Pre 0 n/a
#HH #VALUE! #VALUE! #VALUE! #VALUE!
Post 0 n/a
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c
o i)
~ = —_ o) c >
Risk Risk Mitigati = 2 % = > Risk Heat Impact Scorin £ % %
le Category Title Description & Causes Response 'S'?az::n ;; § = % = kS Score Map FI)?ationaIe 9 % © E: Min Ii\i/llfesl; Max Min Ii\i/llfeslil Max
| Tactic 3 >l w| | & (PxI) | Priority o) S o days days $K $K
a| © > 51 ®
cl Bl £ 8| 5| | 8| ©
© c (] E‘ o © S ©
Sl ol 3| o 9 @| €| =
T 75§ I(C A IO 1% e vl TR 4
Pre 0 n/a
#HHH #VALUE! #VALUE! #VALUE! #VALUE!
Post 0 n/a
Pre 0 n/a
#HHE #VALUE! #VALUE! #VALUE! #VALUE!
Post 0 n/a
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AMPCO Interrogatory #87

Interrogatory

Reference: Ex D2 T2 S10

The drum handling, storage, testing and cleaning facility supports the regular
transportation of heavy water to and from the Pickering and Bruce stations for
Detritiation, and supports occasional heavy water transactions with other parties.

a) Did OPG evaluate the options for drum cleaning? If yes, please provide the cost
benefit analysis that was performed in support of the business case of alternatives to
construct, operate, and maintain a drum cleaning facility.

b) Did OPG obtain cost information from vendors for off-site drum cleaning
services? If yes, provide the service cost per drum.

c) How is OPG currently cleaning drums?

d) How many drums are cleaned per year at Darlington and Pickering and at what
cost?

e) How many D20 drums have been disposed of at Darlington and Pickering over
the last 15 years?

f) What is the final cost for the drum handling, storage, testing and cleaning
facility?

Response

a) Yes. In December 2004, Kinectrics completed a study in aid of OPG developing its
heavy water storage and handling strategy, including the options available for drum
management (i.e. drum handling, storage, testing and cleaning) (see Attachment 1
for a copy of this report).

As explained in Ex. D2-2-10, pp. 36-39; Attachment 2a, pp. 6-7; and Attachment
2k, pp. 5 and 7, in late 2005, OPG had identified in its evaluation of the scope of
the Operational Improvement Project that OPG’s drum management needs could
be satisfied by constructing a drum storage, handling and testing facility at
Darlington and a drum cleaning facility at Pickering (the “Pickering Project”). This
scope was further supported by a subsequent 2007 Kinectrics study of the preferred

Witness Panel: D20 Project
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solution for OPG heavy water storage management and drum handling (see Ex. L-
D2-02-AMPCO-131, Attachment 5).

The Operational Improvement Project and the Pickering Project were subsequently
deferred as a result of OPG commencing the initiation phase of the Darlington
Refurbishment Program, and ultimately, a revised project charter (see Ex. D2-2-10,
Attachments 2b and 2c) was executed that merged Darlington’s heavy water
storage needs for operational improvement and refurbishment into a single D20
Storage Project, inclusive of a drum storage, handling, testing and cleaning area.
As a result, the Pickering Project was no longer needed and was cancelled.

No. Drum cleaning services were not widely available in the market and both drum
cleaning and pressure testing capabilities are pre-requisites for the re-use of drums.
Drums were therefore stored or those with visible defects were disposed of as
stated in part e). As a result, OPG included drum cleaning facilities in the
construction of the D20 Storage Project’s drum processing area.

— d) Prior to the use of the D20 Storage Project’s drum processing area, neither
Darlington, Pickering nor Bruce Power had facilities available to clean drums.

Pickering and Darlington have shipped a total of approximately 2200 drums off-site
for disposal over the last 15 years.

OPG cannot provide the final cost of the D20 Storage Project’'s drum handling,
storage, testing and cleaning facility. Once the Operational Improvement Project
needs were merged with the DRP storage needs to form the D20 Storage Project,
the project became an integrated whole. Thus, for example, the concrete slab that
forms the roof of the seismic dike is also the base for the building’s first floor, where
the drum handling, testing and cleaning facility is located.

Witness Panel: D20 Project
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AMPCO Interrogatory #88

Interrogatory

Reference: Ex D2 T2 S10

This exhibit presents the D20 Storage Project’s history from its pre-Darlington
refurbishment origins in 2005 through to its completion in 2020, when the facility
supported the refurbishment of Unit 3 by storing the heavy water drained from its PHT
system.

a) Please confirm if all the U3 Moderator and PHT D20 was drained directly to the
new D20 facility during Refurbishment. If not, why not and how much U3 D20 was
stored elsewhere?

b) Please provide the U2 and U3 Refurbishment Moderator and PHT D20 draining
start and end dates and total volume drained for each unit and each system.

Response

a) Confirmed.

b) See Chart 1 below.

Chart 1
PHT Bulk | PHT D20 | Total PHT | Moderator | Moderator Total
Drain Restored Volume Bulk Drain D20 Moderator
Start Drained Start Restored Volume
(m3) Drained
(m3)
Unit 2 Jan 12, Feb 7, 425 Jun 27, Apr 16, 311
2017 2020 2017 2019
Unit 3 Nov 26, Feb 2023' 425 Apr 11, July 20221 311
2021 2021

Note 1: Day will be determined close to execution date.

Witness Panel: D20 Project
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AMPCO Interrogatory #89

Interrogatory

Reference: Ex D2 T2 S10

a) For each of the years 2005 to 2020, please identify the Business Unit
accountable for the D20 Storage Project and explain any changes.

b) Please provide the organizational structure of the D20 Storage Project over the
course of the project.

c) Please provide a list of Project Managers (PM) for the D20 Storage Project over
the course of the project. Please provide the years of experience of each PM and a
list of the other projects they were managing simultaneously.

d) Please provide the forecast versus actual overtime costs allocated to the D20
Storage Project by year over the course of the project for all staff, contractors and
trades workers.

e) Please provide all correspondence to contractors instructing or approving them
to work premium overtime hours.

Response

a) The D20 Storage Project began in 2010 when the heavy water storage needs of
the DRP were merged with operational improvement storage. From that time until
the completion of the project the project was sponsored by the Refurbishment
Organization and executed by Projects.

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

c) OPG declines to provide the requested information on the basis of relevance. The
names and experience of project managers on the D20 Storage Project would not
provide any useful information for determining the prudence of OPG’s expenditures
on this project. OPG is responsible for the outcomes on this project, not the
individuals who served as project managers.

Witness Panel: D20 Project
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d) OPG is unable to provide the requested information as it is not available. OPG did
not forecast overtime and thus cannot provide the annual use of overtime against
forecast.

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

Witness Panel: D20 Project
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