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UNDERTAKING JT1.1 1 
  2 


Undertaking  3 
 4 
TO ADVISE THE CURRENT NUMBER TO COMPARE TO 5.623. 5 
 6 
 7 
Response  8 
 9 
This undertaking question was in reference to the $6M Infrastructure Team Repayment 10 
Amount set out in the CanAtom RFR EPC contract. 11 
 12 
As of March 2021, OPG’s total costs incurred to fully complete all Unit 2 refurbishment 13 
work (excluding the D2O Storage Project) is $5,679M. 14 
 15 
CanAtom did not earn the Infrastructure Team Repayment Amount because OPG’s 16 
total costs incurred or to be incurred to fully complete all Unit 2 refurbishment work 17 
were greater than $5,623M (see Ex. D2-2-4, Attachment 6, p. 2). In early 2020, OPG 18 
and CanAtom reached agreement on this fact without the need for OPG to prepare an 19 
estimate of the comparable costs. 20 
 21 
As explained in Ex. D2-2-4, p. 13, lines 8-13, the $6M Infrastructure Team Repayment 22 
Amount becomes repayable by CanAtom per the terms of the RFR EPC contract. 23 
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UNDERTAKING JT1.2 1 
  2 


Undertaking  3 
 4 
TO MAKE BEST EFFORTS TO RESTATE CHART 6 AT EXHIBIT D2-2-7, PAGE 17 5 
SHOWING THE FORECAST FUEL-HANDLING COSTS FOR UNITS 1 AND 4. 6 
 7 
 8 
Response  9 
 10 
Reference: Ex. D2-2-7, p. 17, Chart 6 11 
 12 
The requested update to the chart to break out the Fuel Handling Costs from OPG 13 
Project Management for Units 1 and 4 is provided below: 14 
 15 


Chart 6: Remaining Units Fuel Handling and Defueling Bundle Costs 16 


Description 
Forecast Costs ($M) 


Unit 3 
2024 % Unit 1 


2025 % Unit 4 
2026 % 


Defueling 6.6 38% 1.1 13% 1.2 22% 


Fuel Handling 1.4 8% 1.4 17% 1.4 26% 
OPG Project Management 9.4 54% 5.9 70% 2.8 52% 


Total 17.3 100% 8.5 100% 5.4 100% 
Note that all numbers are in dollars of the year, i.e. including interest and escalation in each line item. 


 17 
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UNDERTAKING JT1.3 1 
  2 


Undertaking  3 
 4 
TO PROVIDE THE INPUTS TO THE CALCULATION FOR THE LUEC ESTIMATE, 5 
COMPARING THE 8.1 CENTS PER KILOWATT HOUR TO THE 8.36 CENTS PER 6 
KILOWATT HOUR BROKEN OUT BETWEEN THE TWO COMPONENTS, WHICH IS 7 
DARLINGTON REFURB AND THEN POST-REFURBISHMENT OPERATIONS. 8 
 9 
 10 
Response  11 
 12 
The current approach to calculating the LUEC remains the same as at the time of the 13 
Release Quality Estimate (“RQE”). Chart 1 below provides a summary of the key inputs 14 
to the LUEC calculation: (i) at the time of the in RQE in 2015, when the evaluated 15 
LUEC was 8.1 ¢/kWh (2015$); and, (ii) at the time of the 2021 Update, when the 16 
evaluated LUEC was 8.36 ¢/kWh (2015$).  17 
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Chart 1 1 
 2 


Input Variable RQE (2015) 2021 Update 
Refurbishment Costs 


Refurbishment Cost ($B) 12.8 12.8 
Refurbishment Schedule 


Start Dates 


Unit 2 Oct 15, 2016 Oct 15, 20161 
Unit 3 Dec 15, 2019 Sep 3, 20201 
Unit 1 Apr 15, 2021 Feb 15, 2022 
Unit 4 Jan 15, 2023 Sep 15, 2023 


Durations (months) 
 


Unit 2 40 43.5 
Unit 3 40 40 
Unit 1 38 38 
Unit 4 37 37 


Return-to-Service Dates 


Unit 2 Feb 15, 2020 Jun 4, 20201 
Unit 3 Apr 15, 2023 Jan 2, 2024 
Unit 1 Jun 15, 2024 Apr 18, 2025 
Unit 4 Feb 15, 2026 Oct 16, 2026 


Post-Refurbishment Costs 
Avg. Post Refurbishment OM&A (2015 $M/yr.)2 913 917 
Avg. Sustaining Capital & OM&A Projects, plus 
Minor Fixed Assets (“MFA”) (2015$M/yr.) 152 182 


Avg. Annual Fuel Costs (2015$M/yr.) 125 109 
Other Costs (2015$M/yr.)3 77 73 


Post-Refurbishment Performance 
Avg. Annual Capacity Factor (%) 88 88 
Post Refurbishment Unit Life (yrs.) 30 30 


Financial Factors 
Escalation Rates (2015-2020)   
• Post Refurbishment OM&A (%)4 2.35 1.65 
• Sustaining Capital, OM&A Projects, MFA, Fuel 


and Other Costs (%) 2.00 1.65 
Escalation Rate 2021 Onwards (All Costs) 2.00 2.00 
Nominal Discount Rate (%) 7 7 
Tax Rate (%) 25 25 
Capital Cost Allowance Rate (%) 8 8 


Notes: 3 
1. Actual start and finish dates of Unit 2 and actual start date of Unit 3. 4 
2. Avg. Post Refurbishment OM&A includes Station Base and Outage OM&A, and Nuclear and 5 


Corporate Support OM&A. 6 
3. Other Costs include standby generator fuel, used fuel management expense, and property taxes. 7 
4. At the time of RQE, in addition to Post Refurbishment OM&A, property taxes were also escalated 8 


at 2.35%; all other costs were escalated at 2.0%. 9 
5. For the 2021 Update, actual historical average escalation of 1.6% was applied for the period 2015-10 


2020. 11 
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UNDERTAKING JT1.4 1 
  2 


Undertaking  3 
 4 
TO PROVIDE AN UPDATE TO THE 2012 RISK REGISTER. 5 
 6 
 7 
Response  8 
 9 
See Attachment 1 for the final risk register for the D2O Storage Project. 10 
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UNDERTAKING JT1.5 1 
  2 


Undertaking  3 
 4 
TO CONFIRM FILING OF ATTACHMENT 1 OF INTERROGATORY RESPONSE D2-5 
02-AMPCO-87A. 6 
 7 
 8 
Response  9 
 10 
The response to Ex. L-D2-02-AMPCO-87 was updated on May 11, 2021 to include 11 
Attachment 1. 12 
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UNDERTAKING JT1.6 1 
  2 


Undertaking  3 
 4 
TO PROVIDE OVERTIME COSTS FOR OPG AND EACH CONTRACTOR BY YEAR 5 
FOR THE PROJECT, AS WELL AS TOTAL LABOUR COSTS FOR OPG AND EACH 6 
CONTRACTOR BY YEAR FOR THE DURATION OF THE PROJECT. 7 
 8 
 9 
Response  10 
 11 
The use of overtime and the monitoring of overtime costs differs depending on the 12 
contract type and invoicing method. Chart 1 below provides straight time and overtime 13 
costs for D2O Storage Project ESMSA contractors (and their Tier 1 subcontractors) 14 
that invoiced OPG through one of OPG’s billing systems that capture overtime 15 
separately for ESMSA contractors. Chart 1 does not include costs for any contractors 16 
that invoiced OPG through alternative invoicing methods as significant time and effort 17 
would be required to sum the straight time and overtime amounts in each of these 18 
invoices for each year of the project.  19 
 20 
Chart 1 also does not include any portion of a contract executed under a fixed price or 21 
milestone payment agreement. Further, as explained in Ex. D2-2-10, s. 10.11, pp. 95-22 
97, in June 2017, OPG and CanAtom reached a comprehensive settlement agreement 23 
that resulted in, among other things, a settlement for all costs incurred or committed 24 
up to April 21, 2017 and a target cost/maximum price to complete the remaining scope 25 
of the D2O Storage Project (excluding commissioning costs). From this time to the end 26 
of CanAtom’s work, OPG made milestone payments and did not track CanAtom’s 27 
labour costs as the contract de-risked OPG from any CanAtom labour cost increases.28 
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 Chart 1 – Straight Time and Overtime Costs for OPG, B&M, CanAtom and Other Contractors 1 
 2 


 2012 
 


2013 2014 2015 2016 2017 2018 2019 2020 2021 


OPG 
Straight 
Time 


$728,817
   


$2,882,211 $3,194,909 $3,364,044 $4,631,708 $3,333,142 $2,468,869 $5,141,514 $1,816,841 $90,671 


Overtime $111,080
   


$448,707 $634,628 $1,783,487 $806,779 $314,716 $177,385 $772,719 $122,313 $11,611 


B&M  
Straight 
Time 


$214,588 
 


$6,907,114 $8,664,933        


Overtime $2,218 
 


$2,930,150 $2,225,244        


CanAtom 
Straight 
Time  


   $9,748,801 $55,150,890 $11,305,347 
 


$32,886 $1,569,117 $1,037,370  


Overtime    $884,027 $10,466,299 $1,782,533 
 


$21,476 $422,323 $60,793  


Other Contractors 
Straight 
Time 


$105,861 $634,476 $1,366,281 $4,653,890 $1,275,391 $462,315 $143,293 $509,322 
 


$69,119  


Overtime   $147,673 $1,229,172 $107,171 $16,377 $8,867 
 


   


Note 1: The above costs are inclusive of performance fee. Performance fee pool deductions would have been taken from these costs before they 3 
were paid to the contractor. 4 
Note 2: The above costs are inclusive of overtime that was included in the 4x10 and 5x10 shift schedules worked on the project. See Ex. L-D2-5 
02-Staff-171(b) for details of the D2O Storage Project shift schedule. 6 
Note 3: Amounts for 2021 are as of March 31, 2021. 7 
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UNDERTAKING JT1.7 1 
  2 


Undertaking  3 
 4 
TO LOOK AT WHEN THESE SCOPE REDUCTIONS OCCURRED AND WHAT WAS 5 
THE RESULTING REDUCTION IN COST ESTIMATE. 6 
 7 
 8 
Response  9 
 10 
OPG decided to make the scope reductions discussed in Ex. D2-2-10, pp. 67-68 in 11 
July 2014 and forecasted associated cost savings of $5.3M. Shortly after, in October 12 
2014, OPG terminated B&M and the project was re-estimated as detailed in the 2015 13 
Superseding Release Execution BCS (Ex. D2-2-10, Attachment 2p), including the cost 14 
impact of the scope reductions. 15 
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UNDERTAKING JT1.8 1 
  2 


Undertaking  3 
 4 
TO PROVIDE THE ATTACHMENT TO THE AMPCO 96 INTERROGATORY. 5 
 6 
 7 
Response  8 
 9 
The response to Ex. L-D2-02-AMPCO-96 was updated on May 11, 2021 to include 10 
Attachment 1. 11 
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UNDERTAKING JT1.9 1 
  2 


Undertaking  3 
 4 
TO PROVIDE SCOPES OF WORK RELATED TO THIS FACILITY AND REVISIONS 5 
OF THOSE SCOPES OF WORK 6 
 7 
 8 
Response  9 
 10 
See Attachments 1-2 and Ex. L-D2-02-AMPCO-103, Attachment 1. 11 








0NTARI0POiiiiER 
GENERATION 


Project#: 16-31555 


Facility: Darlington 


Records File Information: 
Facility-SOW-SCl-38000 RRC: 
N02-0038. 
Route completed form to 
Controlled Documents for issue. 


Internal Use Only 


N-FORM-11597-R000* 


Scope of Work 


Project Title: Darlington Heavy Water Management Building West Annex 


Document#: NK38-SOW-38000-10011 Revision# 001 


Problem Statement/Background: 
The Heavy Water Management Building (HWMB) West Annex with Heavy Water (D2O) drum handling capability is 
required to provide additional D2O storage on site to support the Darlington Refurbishment. The HWMB West Annex is 
also required to facilitate Tritium Removal Facility (TRF) and DNGS operation improvements. 


OPG retained the Contractor to perform the engineering, procurement and construction of the HWMB West Annex as 
further described in NK38-SOW-38000-10011 (the D2O Project). In April 2017, OPG paused the work on the D2O Project 
prior to the Contractor completing the full scope of work to perform a review of the most economical option to complete the 
remaining work. OPG and the Contractor agreed on terms for the Contractor to complete the remaining work on the D2O 
Project and documented this agreement in Minutes of Settlement entered into in June 2017. 


This Scope of Work (SOW) defines the remaining work on the D2O Project that the Contractor must completely finish in 
order to perform the D2O Project (the D2O Remaining Work). 


To meet the needs of Darlington Refurbishment the Contractor must ensure that the HWMB West Annex storage facility is 
substantially complete construction by December 31, 2018, completes Available for Service (AFS) milestone no more than 
45 days following commissioning completion milestone and will ensure project final completion milestone is within 120 
days following AFS complete milestone. 


2. Scope Overview 
Description of Work: 
The Contractor is required to complete all remaining engineering, planning, procurement, construction, pre-commissioning 
check-out and test, review operating manual Technical Procedure Action Requests (TPARs) prepared by OPG and 
prepare draft maintenance manual (TPARs) and, closeout work to complete the work described in Scope of Work 
documents NK38-SOW-38000-10011 and, as necessary to meet the requirements set out in the Master Engineering 
Changes (MECs) 88528, 118880, 118632, 119821 and 119824, the associated Engineering Change (EC) packages, the 
associated Modification Design Requirements documents, and otherwise as required ensure the West Annex HWMB is 
entirely finished, fully functional, and fit for its intended purpose. For certainty, the Contractor is required to perform ~II 
remaining work described in NK-38-SOW-38000-10011 R000 except, and to the extent, of any express conflict with this 
revision of the scope of work (NK38-SOW-38000-10011 R001). 


Appendix A provides a summary of the estimated status and remaining work in respect of each EC. However, this 
summary is for information purposes only and does not limit the Contractor's scope of work as describe above. 


The Contractor's scope of work also includes performing all work expressly or implicitly described in the Project Change 
Notices (PCNs) listed in Appendix B and the Engineering Change Requests listed in Appendix C, and all of the 
Contractor's responsibilities set out in COIR N-COl-00120-00001 and the associated COIR List of Deviations. 


The Contractor must also perform all modification work in accordance with N-PROC-MP-0090 and associated governance. 
The Contractor must complete all planning, scheduling and execution of all fieldwork in accordance with N-PROC-MA-
0022 (work shall be planned and scheduled; i.e. work order tasks developed and set to "Ready" in AS7, in the Station IPG 
plan a minimum of 12 weeks prior to scheduled tie-in work week), and all other work expressly or implicitly required by 
OPG governance performing engineering, procurement and construction work of a similar nature to the D2O Remaining 
Work to deliver an entirely finished, fully functional facility that is fit for its intended purpose. 


Contracting Services Required: 


Contractor/Owner Interface Requirements: 


Engineering, Procurement and Construction 


As per ES MSA COIR (N-COl-00120-00001) unless otherwise 
stated on the List of Deviations 


ES MSA Work Request#: ES 639 


*Associated with N-MAN-00120-10001-SCOPE, Nuclear Projects Scoping Process 
OPG-TMP-0004-R004 (Microsoft® 2007) 
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Online/Outage: Online ---------


D 


Internal Use Only 
N-FORM-11597-R000 


Scope of Work 


Non-ES MSA vendor to be used (See remainder of SOW for 
details). 


Specify Outages (If Applicable): 


Work Location: Inside Protected Area 
Work will take place primarily in the unzoned area directly west of the existing Tritium Removal Facility and Heavy Water 
Management Building (TRF/HWMB). Work will also take place inside the TRF/HWMB. This includes Zone 3 work, with 
rubber areas required for radioactive work (i.e. for tie-ins to Heavy Water systems). 


Prepared by: 
C. Banica 
Section Manager, OPG P&M 
Reviewed by: 
D. Marjanovic 
Manager, Design Eng. 
Approved by: 
A. Colella 
Manager, Projects 


Contract Engineering 
Services Required: 


0 l - .l<kf<. -dn( 8 


4. Description of Engineering Work 


D NO (Remainder of this section is not applicable) 


YES (Check all Applicable Engineering Services and Complete Remainder of this 
section) 


Conceptual Engineering: D YES [81 NO 


Modification Planning: [81 YES D NO 


Detailed Engineering: [81 YES D NO 


Procurement Engineering Support: [81 YES D NO 


Installation/Commissioning Support: [81 YES D NO 
Available for Service & Project Closeout [81 YES D NO Support: 


Other Engineering/Technical Support: [81 YES D NO 


Additional Comments/Details: 
The Contractor is required to complete all engineering deliverables for the HWMB West Annex, including detailed design, 
preparation of material specifications. For all engineered equipment and other procured equipment components, the 
Contractor will prepare and submit system design manuals (ref: N-PROC-MP-0065, Preparation and Revision of System 
Design Manuals), compile and submit Original Equipment Manufacturers (OEMs) Installation, Operating & Maintenance 
manuals (ref. N-STD-AS-0014, Requirement for Technical Procedures) and prepare and issue TPARs for mechanical 
maintenance and control maintenance procedures (ref. N-PROC-AS-0028, Development Review And Approval Of 
Technical Procedures). The Contractor will also prepare and issue detailed commissioning specifications, third party 
reviews, provide procurement support, provide field construction support and complete design package closeout as 
described in NK38-SOW-38000-10011, R000 & R001, and the ME Cs, ECs, MD Rs, governance and PCNs described in 
section 2 above and otherwise as required ensure the HWMB West Annex is entirely finished, fully functional, and fit for its 
intended purpose. 


Appendix A provides an overview of the design EC status as of April 2017 and is for information purposes only. The list 
below summarizes some of the key deliverables identified in the governance that the Contractor is accountable to provide. 
This list is not exhaustive. 
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Miscellaneous Engineering Deliverables per N-PROC-MP-0090 include items such as: 
• Maintain and update Design Plan for Master ECs 


Internal Use Only 
N-FORM-11597-R000 


Scope of Work 


• Revision of previously completed documents to incorporate new information related to vendor material information 
and/or constructability review (constructability review updates pending OPG approval) 


• Maintain up to date Issues Tracking File (ITF) and progress closure of outstanding issues 
• Design manual preparation, changes/addendums to existing design manuals (See ECs 127515 and 127514) 


• Detailed Commissioning Specifications (DCS) 
• Including West Annex equipment into the OPG Master Equipment List (MEL). 
• Updates for any documents identified by Document Scoping Checklist 
• Final TSSA Registration for systems 
• Provide material substitution (i.e. DBOM update) to suit purchasing or field needs 
• Incorporate Field Changes into Design EC Revision prior to system energization for commissioning 


• Review OPG prepared commissioning reports and prepare, review and approve AFS Reports, in accordance with 
N-PROC-MP-0090, including verification that all commissioning results meet the specified design requirements 


• Management and close-out of Design ECs 


For any intent design changes, all previously completed design phases (conceptual engineering, modification planning, 
detailed engineering) of the work shall be reassessed and evaluated for impact in accordance with N-PROC-MP-0090. 
The assessment and evaluation shall be completed by the Contractor and concurrence from OPG shall be obtained by the 
Contractor prior to design approval. Any intent design changes and work required to comply with N-PROC-MP-0090 is the 
responsibility of the Contractor and is part of the Contractor's scope of work. "Intent design change" is defined in N-PROC-
MP-0090. 


The Contractor is responsible for managing the Issue Tracking Files (ITFs) for MECs 88528, 118880, 118632, 119821 and 
119824 and shall update all issues identified in these ITFs. This includes but is not limited to: 


• Work with OPG to identify all stakeholders and, associated target need dates to close ITF open items 
• Following-up with all issue owners to ensure timely completion of required actions 
• Obtain dispositions from owners of ITF open issues 
• Input the dispositions into the ITF for all open issues 
• For issues which have an impact on any Stakeholder, follow-up with the stakeholder to confirm the 


disposition is acceptable and can be closed prior to closing the issue 


For equipment, components and materials, the Contractor shall complete all activities identified in N-PROC-MP-0090, as 
required, prior to installation completion. This includes, but is not limited to: 


• Verify Vendor Technical Documents (VTDs) meet OPG requirements in accordance with N-PROC-MP-
0078 
Submit VTDs for OPG review 
Manage Stakeholder review of VTDs 
Revise technical specification as required 
Issue VTDs in Asset Suite 


• 
• 
• 
• 
• Incorporate vendor information into design ECs, including updates to Asset Suite panels (i.e. MEL, 


EBOM, PMIDs, etc. 


5. Description of Procurement Work 


Contract Procurement Services Required: [8J YES (Complete remainder of this section) 


D NO (Remainder of this section is not applicable) 


Procurement Responsibility: All materials procured by Contractor. 


Miscellaneous Materials, Tools and Equipment: Provided by Contractor. 


Additional Comments/Details: 
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Internal Use Only 
N-FORM-11597-RO0O 


Scope of Work 


The Contractor must provide all Goods, materials, tools, equipment and services required to complete the D2O Project as 
per the approved designs to completely perform this scope of work. This includes the supply of all required commissioning 
spares as well as the provision of critical spare parts lists and commissioning spare parts lists to OPG or as otherwise 
required to complete the D2O Project. 


As part of the work completed to-date, OPG has provided to the Contractor all "free-issue" material. However, OPG will 
continue to provide all welding consumables in accordance with the Worksheet. 


The Contractor will ensure that it meets the requirements of N-GUID-00680-10000 "EPC Review and Purchase Receipt 
Document Acceptance Process Guideline for Field Installed Items and Spare Parts". 


The Contractor will prepare and execute an in-storage and in-situ maintenance and inspection program for all materials 
and equipment purchased by the Contractor and all materials and equipment transferred into the Contractor's care, 
custody, or control by OPG during the course of the D2O Project (ref: ES-MSA, Schedule 13, Free Issue Material, Section 
2.1 (d), Contractor's Obligations). The Contractor will develop, issue and execute a Materials Management Plan for the 
storage and handling all materials and equipment in the Contractor's care, custody, or control to prevent damage, 
deterioration or loss, all in accordance with the Contractor's materials and equipment storage and handling quality 
program. 
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Internal Use Only 
N-FORM-11597-R000 


Scope of Work 


6. Description of Construction and Commissioning Work 


Contract Construction/Commissioning 
Services Required: 


Construction and Commissioning Strategy: 


YES {Complete remainder of this section) 


D NO {Remainder of this section is not applicable) 


The Contractor is responsible to complete all remaining installation planning (Asset Suite AS7 Work Order task assessing 
and scheduling related to all station tie-in scope, prepare and update all remaining Comprehensive Work Packages 
(CWPs), provide temporary power packs in excess of the ten (10) power packs originally supplied by OPG, complete all 
remaining construction and pre-commissioning activities, provide training and documentation and other work required to 
make the facility Available for Service (AFS), including work described in all Project Change Notices (PCNs) listed in 
Appendix Band Engineering Change Requests (ECRs) listed in Appendix C, and otherwise as required ensure the HWMB 
West Annex is entirely finished, fully functional, and fit for its intended purpose. The Contractor's scope of work also 
includes all required site specific training and onboarding and the provision of vendor spe_cific on site support and training 
to complete equipment start-up/commissioning, operation and maintenance training of OPG personnel as documented in 
PCN045 & PCN093; ref: N-COl-00120-00001, section 4.64. 


Tie-lns/HWMB Relocates: 
The table below summarizes the status of main tie-ins to the existing station services/systems. However, this summary is 
for information purposes only and does not limit the Contractor's obligation to complete all tie-ins as otherwise required. 


The Contractor is responsible to complete all remaining installation planning (Asset Suite AS7 work order task assessing 
and scheduling) and construction work associated with all outstanding engineering change packages. OPG will provide, 
having regard to the Contractor's plan, the installation work plans for station system alignment, work protection permit 
application, radiation protection support, and work coordination with OPG staff (with the exception of coordinating with 
OPG Radiation Protection, which is the Contractor's responsibility and for which in all cases the Contractor will provide a 
minimum of 48 hours notice prior to any radiation protection support being required}. The Contractor must follow N-PROC-
MA-0022 and must properly, plan, schedule and coordinate its execution of the tie-ins with OPG through OPG's Work 
Controls group to align with the Darlington Station's Work Controls schedule. The Contractor will ensure work order tasks 
are set to "Ready" and scheduled in Asset Suite, AS7, a minimum of 12 weeks prior to tie-in planned early start date. In 
addition, the Contractor will give OPG at least one week written notice prior to the tie-in planned early start date informing 
OPG of its readiness prior to proceeding with the tie-in work. Following receipt of this notice, OPG will provide, in 
accordance with OPG's previously issued installation work plans, work protection permits, work coordination with OPG 
staff (excluding OPG Radiation Protection), and other support expressly set out in the work plans. If OPG does not provide 
such support, the Contractor will be entitled to an equitable change in the work to the extent that such change to the tie-in 
work is solely caused by OPG not providing the agreed support and provided the Contractor has performed its obligations 
related to the tie-in work. 


The Contractor is responsible to drain lines (i.e. any hold up in lines that cannot be drained under normal operating 
procedures) following isolation by OPG. Where tritium is present during the tie-in work, the Contractor will ensure that the 
associated work is completed in rubber areas and in accordance with OPG radiation protection practices and governance. 
All areas of the TRF/HWMB are "Zone 3". 


Where OPG supplies installation work plans related to the tie-in work, the Contractor will review, provide input and, acting 
reasonably, acknowledge the plans are acceptable by signing-off on them. These work plans are for the purpose of 
planning and coordinating activities between OPG and the Contractor, but do not replace elements of the Contractor's QA 
program (such as, but not limited to, Comprehensive Work Packages, Inspection Test Plans, etc.) or otherwise limit the 
Contractor's obligations to completely and properly perform its scope of work. 


For the tie-ins and relocations listed below, the Contractor is also accountable to prepare and issue the associated 
Commissioning Reports. 


121327 


120405 


120401 


Reconfiguration of the D20 
Cleanu S stem 
Tie-in to D20 Cleanup 
S stem 
Tie-in to Moderator 020 
Su I 


MECH 


MECH 


MECH 


Not 
started 


Not 
started 


Not 
started 


To be executed in this contract scope. Likely rubber area. 


To be executed in this contract scope. Likely rubber area. 


To be executed in this contract scope. Likely rubber area. 
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120402 Tie-in to PHT D2O 
Su I /Transfer S stem 


120408 Tie-in to Upgrader System 


120427 Tie-in to Domestic Water 
S stem 


120428 Tie-in to Demineralized Water 


120720 Tie-in to Fire Protection 
Water 


120557 Tie-in to Breathing Air 


120784 Tie-in to Active Drainage 
FINAL PROCESS SYSTEM 


120421, TIE-INS (Downgraded D2O 


120422, Transfer System, Feed & 


120423, Product System, D2O 


120424 Cleanup System, Upgrader 
System Part B, DIOTS Part 
B 


120488 Tank control System, Tank 
120489 
120483 Level Control, DCU4 


120351 Fire Detection 


120492 FAAGM and FAATM 


120452 Relocation of Mechanical 
Lines in Loadin Ba 


120577 Relocation of Elec/lC Lines in 
Loadin Ba 


120400 TMOD Yard Drainage 


PMOD Relocation of SG 
120340 Cable 


Duct 
Relocation of TRF loading 


120341 dock 
roof/condensate and 
under round Line 
RELOCATION OF GAS 


120670 SERVICES 
INSTRUMENTATION 


MECH Completed 


MECH Partially 
com leted 


MECH Completed 


MECH Completed 


MECH Not 
started 


MECH Completed 


MECH Started 


Not MECH started 


Not l&C started 


l&C Not 
started 


l&C Not 
started 


MECH Completed 


ELEC Partially 
com leted 


CIVIL Partially 
com leted 


Partially ELEC completed 


MECH Partially 
completed 


Partially l&C completed 


Internal Use Only 
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Scope of Work 


Close-out activities are part of this contract scope. 


Removal of NV620 and close-out activities are part of this 
contract sea e 


Close-out activities are part of this contract scope 


Part B and Part C tie-ins are part of this contract scope 


To be executed in this contract scope 


Close-out activities are part of this contract scope. 


To be executed in this contract scope 


To be executed in this contract scope 


To be executed in this contract scope 


To be executed in this contract scope 


To be executed in this contract scope 


Remaining work and closeout to be executed in this 
contract sea e 
Remaining work and closeout to be executed in this 
contract sea e 


Remaining work and closeout to be executed in this 
contract scope 


Remaining work and closeout to be executed in this 
contract scope 


Remaining work and closeout to be executed in this 
contract scope 


Note, as part of work completed to-date, OPG has provided all temporary power requirements, including 10 power packs, 
as needed to satisfy all OPG commitments in this regard. The provision of any additional temporary power is the 
responsibility of the Contractor. 


Pre-Commissioning by the JV 


The COIR outlines OPG's and the Contractor's respective pre-commissioning and commissioning responsibilities. These 
responsibilities may be further described in the associated Detailed Commissioning Specification (DCS) for each EC. The 
Contractor's scope of pre-commissioning work includes all work that is necessary or reasonably incidental to the 
performance of all activities described in this section. 


Pre-Commissioning activities are the responsibility of the Contractor and will be performed to verify that the Contractor's 
work meets the D2O Project design and quality requirements and otherwise, as required, to ensure the HWMB West 
Annex is entirely finished, fully functional, and fit for its intended purpose. The Contractor will ensure that all equipment, 
systems, facilities and works are capable of being performance tested during commissioning. 


As part of pre-commissioning, the Contractor must: 
• Prepare and issue Inspection and Test Plans (ITPs) that describe and document the requirements of the 


construction verification/ pre-commissioning activities. ITPs will reference applicable test procedures and 
standards, testing attributes and acceptance criteria, and will identify and document OPG and authorize 
ins ection a enc AIA witness and documentation tasks. Each ITP will re uire OPG a roval to im lement and 
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Scope of Work 


close-out, unless otherwise waived by OPG. Pressure boundary ITPs will be signed off by the TSSA. 


• Perform post implementation dynamic testing, adjustment, and balancing (as applicable) of building services, 
specifically fire protection (DECs 120351 & 120615), building services including telephone/LAN, public address, 
building doors, hoists & water heaters (DECs 120349, 120352, 121147 & 127532), building plumbing (DEC 
120588), building ventilation/HVAC systems (DECs 120494 & 121323) in accordance with ITPs and third party 
system performance testing requirements. 


• Perform hydrostatic/pneumatic tests and leakage checks. The Contractor will guarantee adherence to OPG FME 
practices and procedural requirements 


Pre-commissioning construction check-out and test requirements (pre-operational testing activities) shall be 
aligned with N-GUID-09701-10019 "NR Check Out and Test Requirements", to ensure construction, workmanship and 
materials are satisfactory prior to commencing energizing activities. 


The Contractor will also perform all incidental work as required to perform its pre-commissioning obligations, including: 


• Utilization of existing temporary construction power, as required, for pre-commissioning activities. When 
permanent power is required to progress the Contractor's pre-commissioning activities, the Contractor will be 
responsible for integrating their pre-commissioning activities into OPG's commissioning work plans. 


• Providing proof of valid calibrations for relevant equipment (e.g. relief valves) before turn-over to OPG. 


• Providing Instrument Calibration Sheets (per COIR, Section 4.46 & 4.84) to OPG. 


• Ensuring that settings of all equipment (e.g. travel stops for valves) and instrumentation are in accordance with 
design and manufacturer's specs. 


Without limiting the Contractor's obligations to correct defective work, the Contractor will provide trades and technical staff 
to support correction of any deficiencies encountered during commissioning by OPG staff. 


Commissioning 


In accordance with the Minutes of Settlement and the 020 Amendment Agreement pursuant thereto, OPG may award the 
Contractor all or part of the commissioning work that OPG originally intended to self-perform when it first awarded the 020 
Project to the Contractor. The scope of this commissioning work, along with its schedule and applicable commercial terms 
will be further detailed and agreed to by OPG and the Contractor under a separate agreement. 


OPG will initially perform light water commissioning to flush and leak check the process systems, as applicable, prior to 
introducing and commissioning with low curie heavy water. OPG intends to perform the light water commissioning 
activities utilizing the Contractor's Lock Out, Tag Out work protection process. The Contractor will be required to train and 
qualify OPG commissioning personnel to utilize the Contractor's Lock Out, Tag Out work protection process to support this 
work. 
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Scope of Work 


7. Specific Details of Work to be Performed 


Modification Design Requirements: 


Technical/Performance Details: 


Complete 


Reference MOR and Modification Outline (if available): 


NK38-MDR-38000-10003, MODIFICATION DESIGN REQUIREMENTS 
FOR DARLINGTON HEAVY WATER MANAGEMENT BUILDING WEST 
ANNEX PMOD 
NK38-MDR-38000-10004, Buried Services relocation 
NK38-MDR-38000-10005, Construction Power, Construction Trailers 
NK38-MDR-38000-10001, Ground Water Dewatering system 


0 MOR Not Available 


Refer to Appendix A - list of Design EC Status for additional details. 


NOTE: See Section 16 for references. 
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8. Other Information 
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Scope of Work 


This document does not preclude the ES MSA, COIR or Other Contractual requirements. 
Contents of the MOR shall NOT be duplicated in this section. 


Other: 
Refer to NK38-SOW-38000-10011 R000 for other relevant information for this section 8. 


Software/Firmware: 
The Contractor must consult with specialized OPG groups (e.g. software specialists, LAN and phone specialists) during 
DEC reviews. Single Point of Contacts can be provided, if required. 


Regulatory and Permitry: 
The Contractor will prepare drafts of all correspondence to the Regulator where required by governance to support the 
project and respond to any questions from the Regulator as they relate to the execution of the D2O Storage Project. The 
Contractor will preppre and submit all draft correspondence to OPG's Darlington Regulatory Affairs SPOC for processing. 
Refer to Desk Top Guide for the Preparation of Regulatory Correspondence and associated procedural references; N-
PROC-RA-0047, N-PROC-RA-0053, N-PROC-RA-0006, I-INS-00500-10001. 


Regulatory and Permitry: 
The Contractor will support pressure vessel inspections by TSSA and OPG inspection staff, as required. 


Operational and Maintenance: 
In consultation with OPG's Operations and Maintenance groups, the Contractor will review draft Operating Manual TPARs 
prepared by OPG and, the Contractor will prepare draft maintenance procedure TPARs) (CMPs and MMPs) to facilitate 
OPG's development or revision of operation and/or maintenance procedures for the HWMB West Annex. The Contractor 
will ensure that its draft operating and maintenance TPARs include accurate information based on the original equipment 
manufacturer manuals. 


Correction or Replacement Work 


The Contractor is responsible for correction of Defective Work in accordance with the ES MSA. For clarity, the scope of 
work does not include any correction or replacement of defects (whether patent or latent) in the HWMB West Annex 
exterior basement concrete dyke walls that were constructed by OPG's previous contractor and which existed but may not 
have been apparent at the time the site was turned over to the Contractor (January 2016) and for which OPG has not 
already agreed to pay the Contractor to correct defects which were apparent prior to amending the D2O Purchase Order to 
implement the Minutes of Settlement. Similarly, without limiting the Contractor's responsibilities, including in respect of 
maintenance, for Free Issued Materials under the ES MSA, the scope of work does not include any correction or 
replacement of defects (whether patent or latent) in any OPG Free Issued materials which existed at the time the Free 
Issued Materials were issued by OPG to the Contractor. If the Contractor discovers any such defects, the Contractor will 
promptly notify OPG and OPG may, at its sole and absolute discretion, request the Contractor to correct, in which case 
OPG shall issue an owner-initiated Project Change Authorization in accordance with s. 7.1 (a) of the ES MSA directing the 
Contractor to perform the corrective work as additional scope. 
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Scope of Work 


NOTE: This section provides guidance only. The responsibility resides with the vendor to include all conditions that may 
apply to the project. 


I 
9. Schedule 


Schedule Constraints/Requirements: 
AFS and Final Completion dates established in the Level 2 schedule are contingent upon OPG's commissioning 
completions. Dates will adjust accordingly, relative to the agree to time line of Available for Service (AFS) at 45 days 
following commissioning completion and Final Completion 120 days following AFS. 


Need Dates: 
.. .· Description Date 


Construction Substantial Complete December 31, 2018 


For major milestone See approved Level 2 Schedule 


10. Meetings and Communications 


[8J As per ES MSA Worksheet unless stated otherwise on the List of Deviations. 


[8J Other (Provide Details Below) 


.. Mee.tirig!Communication Frequency/Timing Objective· 
Kick-off Meeting Within 5 business days of PO Review SOW, Contact List 


award 


Progress team meetings. Weekly Review project status and challenges. 
Includes cosUschedule review and 
performance metrics 


Construction Team Meeting Daily Review field issues, support required, review 
recovery plans when applicable 


.· 


*Associated with N-MAN-00120-10001-SCOPE, Nuclear Projects Scoping Process 
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3 Week and Schedule Readiness Look Weekly 
Ahead meetings 


Internal Use Only 
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Scope of Work 


Review schedule readiness of planned works 
to "make work ready" (i.e. verify CWPs are 
current and issued for construction, all 
material is staged and ready for installation, 
all tools necessary to execute the work are 
available at the job face, resources are 
planned and committed to support installation 
plan, installation pre-reqs are in progress 
without delay or complete, work coordination 
with other field work is complete, installation 
plan has been reviewed and finalized, work 
area has been walked down to verify work 
interferences are identified and eliminated 
and/or addressed prior to commencing work, 
etc.) and ensure work is executed as planned 
without delay 


11. Training and Qualification 


The Contractor will e,nsure that all site workers meet OPG training qualifications as per N-TQD-510-00001 (Supplemental 
BTU Direct Hire And Contract Management Training and Qualification Description). All required training is included in the 
Contractor's scope of work to complete the project. 


Vendor training for engineering supplied equipment is to be provided as defined in PCN045 and PCN093 


12. Quality Assurance Program 


[8J See Section 2 of the ES MSA Worksheet. 


[8J Other (Provide Details Below) 


Comments/Details: 
The quality program is to be in accordance with N286-05 and applicable elements 


13. Applicable Laws, Standards and Codes 
Refer to NK38-SOW-38000-10011 R000. 


14. OPG Procedures and Standards 
Refer to requirements in NK38-SOW-38000-10011 R000, which include: 


Contractor deliverables shall comply with CSA N293 (fire protection/detection) in civil/architectural design, 
including interior finishes (epoxy coatings, etc.) 
Contractor should follow the intent of N-GUID-09701-10021, "Nuclear Refurbishment Construction 
Completion Declaration", prior to energizing any systems. The Contractor and OPG will mutually agree on 
the applicability, process and methods used to satisfy the intent of this guide. 
Timing, contents and quality of material HDOCs (history documents) shall comply with N-PROC-MP-0078, 
N-PROC-MP-0089 and follow N-GUID-00680-10000 "EPC Review and Purchase Receipt Document 
Acceptance Process Guideline for Field Installed Items and Spare Parts. Refer to COIR, Section 5.18 
Valve Packing Data Sheets (VPDS) shall be completed per requirements in N-PROC-MA-0038 and 
guidelines in NK38-CORR-04940-0626882. 
N-GUID-00120-10128,"Guideline for the Content Review and Acceptance of Installation History Dockets". 
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Scope of Work 


i----::+M-iiiii-------, 
Refer to NK38-SOW-38000-10011 R000 


17. Appendices 


Appendix A - EC Design Status 
Appendix B - Project Change Notices Approved by OPG 
Appendix C - Engineering Change Requests 


Also refer to NK38-SOW-38000-10011 R000. 


OPG-TMP-0004-R004 (Microsoft® 2007) 
Page 12 of 32 


Filed: 2021-05-17 
EB-2020-0290 


JT1.9 
Attachment 1 


Page 12 of 32







EC MEC DEC Title 


0-69040-DESIGN-DNGS 
REMOVAL OF TRF 


120226 118880 TRAILERS (T37) AND 
REROUTING OF FIBRE 
OPTIC CABLE 
0-57500-DESIGN-
RELOCATION OF 


120340 118880 BURIED SERVICES 
AND SG CABLE DUCT 
BANK 
0-79110-DESIGN-
RELOCATION OF THE 


120341 118880 UNDERGROUND 
INACTIVE DRAINAGE 
LINE 79110-W6APAB 


0-23800-BUILDING 
DESIGN, 
ARCHITECTURAL AND 


120343 118880 STRUCTURAL, 
INCLUDING OFFICE 
DESIGN 


120345 118880 0-23840-DESIGN FOR 
NEW BOX DRAIN 


0-60220-DESIGN-DNGS 


120349 118880 HWMB WEST ANNEX 
TELEPHONE SYSTEM 
AND LAN 


0-67870-DESIGN-DNGS 
HWMB WEST ANNEX 


120351 118880 FIRE DETECTION 
SYSTEM 


Appendix A - EC Design Status 


EC Discipline Rev Status 


Elect Closed 


Elect 2 Released 


Mech 3 H/APPR 


Civil 3 Released 


Civil N/A Canceled 


l&C 2 Released 


l&C 1 H/APPR 


Internal Use Only 
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Scope of Work 


Engineering Status 
(for information only) 


Not Applicable 


-Planned EC revision to incorporate FICs. 
-Close any ITF items. 
-Submit accepted vendor documents to 
OPG. 
- Comolete EC work as oer COIR, MDR. 


-EC submitted for acceptance (Update 
required) 
- Complete EC work as per COIR, MDR. 


- Planned EC revision is required to 
incorporate new FICs. 
- Revise EC as required to ensure fire code 
compliance (e.g. resolve firestop issue; 
comply with OPG INS document on fire stop) 
- Revise EC as required to address precast 
concrete side panel excessive gaps. 
- Finalize building 3-D computer models and 
submit to OPG 
- Subsequent EC revision (as required) prior 
to AFS. 
- Design Manual 
- Accept and submit subcontractor 
documents (e.g. shop drawings) to OPG 
- Complete EC work as per COIR, MDR. 


Not Applicable 


- EC revision is required to incorporate 
comments/input by OPG CIO group 
- EC revision to incorporate FICREQs and 
outstanding ITF items. (e.g. DCS and 
MEL/EBOM are not yet fully complete) 
- Complete EC work as per COIR, MDR. 


- EC revision is ready for issuance and OPG 
acceptance as 3rd party review is complete. 
- EC revision as required to incorporate 
FICREQs after OPG acceptance. (Also to 
resolve items in ITF) 
- Prepare/Revise DM. 
- Vendor documents (and concession) to be 
finalized. 
- Revise Tech Sheet NK38-TSl-67870-
10002 
- MEUEBOM to be finalized 
-EC Release and Design Completion 
Assurance 
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0-60215-DESIGN-DNGS 
HWMB WEST ANNEX 120352 118880 PUBLIC ADDRESS 
SYSTEM 


0-15200-DESIGN EC 


120353 118880 FOR RELOCATION OF 
YARD DRAINAGE 
(CSP) 
0-84141-DESIGN-CUT & 


120364 118880 CAP OF 
UNDERGROUND 6" AIR 
LINE 
0-84141-DESIGN-CUT & 


120365 118880 CAP OF 
UNDERGROUND 8" 
WATER LINE 
0-84141-DESIGN- CUT 
& CAP OF 
UNDERGROUND 


120366 118880 CONSTRUCTION 12" 
STEAM & 3" 
CONDENSATE 
RETURN LINES 
0-78110-DESIGN-


120369 118880 REMOVAL OF THE 
UNDERGROUND MISC. 
FIRE PROTECTION 
0-15200-DESIGN-TMOD 
FOR RELOCATION OF 
YARD DRAINAGE 


120400 118632 450MM AND 600MM 
DIAMETER 
CORRUGATED STEEL 
PIPE (CSP) 


0-38110-DESIGN-


120401 119824 MECH-TIE-IN TO/FROM 
MODERATOR D2O 
SUPPLY SYSTEM 


0-38110- DESIGN-
MECH -TIE-IN 
TO/FROM PRIMARY 


120402 119824 HEAT TRANSPORT 
D2O 
SUPPLY/TRANSFER 
SYSTEM 
0-72100-DESIGN-


120404 119824 MODIFICATION OF 
LPSW LINE 0-72100-
L921-W30A 


0-38410-DESIGN-


120405 118880 MECH-TIE-IN TO/FROM 
D2O CLEANUP 
SYSTEM 


l&C 2 Released 


Civil 3 Closed 


Mech 1 Closed 


Mech 1 Closed 


Mech 1 Closed 


Mech 0 Closed 


Civil 3 Approved 


Mech 2 Approved 


Mech 3 Closed 


Mech 3 Closed 


Mech 2 Released 


Internal Use Only 
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Scope of Work 


- EC revision is required to incorporate 
changes per CCR/FHA. 
- EC revision to incorporate FICREQs and 
outstanding ITF items. 
- EC revision to add the 1 hour rate cables 
for the PA system per CSA N293, Sec. 
7.2.1.13.1 
- Prepare/Revise DM. 
- Complete EC work as per COIR, MDR. 


Not Applicable 


Not Applicable 


Not Applicable 


Not Applicable 


Not Applicable 


- Planned EC revision is required to 
incorporate new FICs. 
- Subsequent EC revision (as required) prior 
toAFS. 
- Remove TMOD 
- Complete EC work as per COIR, MDR. 


- EC submitted for acceptance, OPG to 
approve the EC 
- Close ITF issues 
- Submit model files 
- Submit accepted vendor documents 
- Complete EC work as per COIR, MDR. 


Not Applicable 


- EC revision (as required) prior to AFS 
- Submit model files 
- Submit accepted vendor documents 
- Complete EC work as per COIR, MDR. 
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0-38110-DESIGN-TIE-IN 
120406 118880 TO TRF OUTGOING Mech 5 


AND INCOMING TANKS 


0-38430-DSGN-MECH-
120408 118880 TIE-IN TO UPGRADER Mech 6 


SYSTEM 


0-57500-DESIGN-


120415 118632 TEMPORARY Elect 2 
RELOCATION OF SG 
CABLE DUCT BANK 


0-38110-DESIGN-D20 
TANKS, PIPING & 
EQUIPMENT FOR D20 


120421 88528 SUPPLY Mech 5 


(PHT/MODERATOR) IN 
HWMB WEST ANNEX 


0-38110-DESIGN-D20 
TANKS, PIPING & 120422 88528 EQUIPMENT FOR TRF Mech 3 


FEED AND PRODUCT 


0-38500-DESIGN-D20 
TANKS, PIPING & 


120423 88528 EQUIPMENT FOR Mech 3 
DOWNGRADED IN 
HWMB WEST ANNEX 


Released 


Released 


Installed 
and 


AFS'd. 


Released 


Released 


Released 


Internal Use Only 
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Scope of Work 


- EC revision (as required) prior to AFS 
- Submit model files 
- Submit accepted vendor documents 
- Complete EC work as per COIR, MOR. 


-EC revision is in progress to remove 0-
38430-NV620 from Design as per OPG 
request (Rework) 
- Complete EC work as oer COIR, MOR. 


- Remove TMOD 
- Complete EC work as per COIR, MOR. 


- Address the concern raised by OPG 
following review of EC ROS on main relief 
valves RV1200 & RV1201 (added to ITF), 
which provide overpressure protection for 
pump discharge headers, that the RV 
discharges back to the pump suction. 
- EC revision (as required) prior to AFS, 
incorporate FICREQs, and address ITF 
issues. 
- Finalize stress models and 3D CAD model 
and submit final files and approved design 
reports to OPG 
-Submit approved vendor drawings, 
Concession Applications Reports, FAT 
Reports, IOMs, Reliability Reports, and 
Recommended Spare Parts Lists. 
- Finalize Design Manual 
- Finalize EBOM (e.g. spare parts) 
- Complete EC work as per COIR, MOR. 
- EC revision (as required) prior to AFS, 
incorporate FICREQs, and address ITF 
issues. 
- Finalize stress models and 3D CAD model 
and submit final files and approved design 
reports to OPG 
- Finalize Design Manual 
- Finalize EBOM (e.g. spare parts) 
-Submit approved vendor drawings, 
Concession Applications Reports, FAT 
Reports, IOMs, Reliability Reports, and 
Recommended Spare Parts Lists. 
- Complete EC work as oer COIR, MDR. 


- EC revision is required to remove 
previously deleted valve V631 from Flow 
Diagram NK38-DRAW-38500-10007 
- EC revision (as required) prior to AFS, 
incorporate FICREQs, and address ITF 
issues. 
- Finalize stress models and 3D model and 
submit final files to OPG 
- Finalize Design Manual 
- Finalize EBOM (e.g. spare parts) 
-Submit approved vendor drawings, 
Concession Applications Reports, FAT 
Reports, IOMs, Reliability Reports, and 
Recommended Spare Parts Lists. 
- Complete EC work as per COIR, ·MOR. 
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0-3841 O-DESIGN-D20 
TANKS, PIPING & 


120424 88528 EQUIPMENT FOR D20 Mech 
CLEAN UP IN HWMB 
WEST ANNEX 


0-79120-DESIGN-
TRANSFER OF 
SEWAGE FROM WEST 


120426 118880 ANNEX TO EXISTING Mech 
HWMB INCLUDING TIE 
IN TO THE EXISTING 
SEWAGE SYSTEM 
0-72700-DESIGN-
SUPPLY OF DOMESTIC 
WATER TO THE WEST 


120427 118880 ANNEX INCLUDING TIE Mech 
IN TO THE EXISTING 
STATION DOMESTIC 
WATER 
0-74250-DESIGN-
SUPPLY OF 
DEMINERALIZED 
WATER TO THE WEST 


120428 118880 ANNEX INCLUDING TIE Mech 
IN TO THE EXISTING 
STATION 
DEMINERALIZED 
WATER 
0-39340-DESIGN-


120448 118880 MECH-TIE-IN TO TRF Mech 
FEED AND PRODUCT 
0-73680-DESIGN-


120452 118880 MECHANICAL Mech MODIFICATIONS TO 
THE LOADING BAY 


0-23840-DESIGN-
120471 88528 SEISMIC DIKE Civil 


4 Released 


N/A Canceled 


4 Released 


4 Released 


3 Closed 


3 Closed 


8 Released 


Internal Use Only 
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Scope of Work 


- EC revision (as required) prior to AFS, 
incorporate FICREQs, and address ITF 
issues. 
- Finalize stress models and 3D CAD model 
and submit final files and approved design 
reports to OPG 
- Finalize Design Manual 
- Finalize EBOM (e.g. spare parts) 
-Submit approved vendor drawings, 
Concession Applications Reports, FAT 
Reports, IOMs, Reliability Reports, and 
Recommended Spare Parts Lists. 
- Complete EC work as per COIR, MOR. 


Not Applicable 


- EC revision (as required) prior to AFS 
(Multi-Phase EC) 
-Submit accepted vendor documents to OPG 
- Complete EC work as per COIR, MOR. 


- EC revision (as required) prior to AFS 
(Multi-Phase EC) 
-Address ITF issues (In particular, EC 
revision required on V1530) 
- Finalize MEL/EBOM 
-Submit accepted vendor documents to OPG 
- Complete EC work as per COIR, MOR. 


Not Applicable 


Not Applicable 


- Planned EC revision has been issued. 
-Accept and submit vendor documents (e.g. 
shop drawings) to OPG 
- Subsequent EC revision (as required) prior 
to AFS and ensure ITF issues are resolved. 
- Collaborate with OPG to finalize path 
forward on epoxy coating and water ingress. 
- Design Manual 
- Finalize computer models and submit to 
OPG 
- Complete EC work as per COIR, MOR. 
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0-53800-DESIGN-DNGS 


120472 118880 HWMB WEST ANNEX Elect 0 Released NORMAL POWER 
SUPPLY 


0-53300-DESIGN-DNGS 


120474 118880 HWMB WEST ANNEX Elect 1 H/APPR 
BACKUP POWER 
SUPPLY 


0-53300-DESIGN-DNGS 


120475 118880 HWMB WEST ANNEX Elect 1 Released 
UNINTERRUPTABLE 
POWER SUPPLY (UPS) 


0-57684-DESIGN-DNGS 


120476 118880 HWMB WEST ANNEX Elect 3 Released BUILDING (BLDG #41) 
GROUNDING 


0-57 484-DESIGN-DNGS 
120477 118880 HWMB WEST ANNEX Elect 1 Released 


CABLE TRAYS 


0-53300-DESIGN-DNGS 
- HWMB WEST ANNEX 
600VMOTOR 
CONTROL CENTRES 120478 118880 (MCC) POWER AND Elect 1 Assigned. 


CONTROL 
DISTRIBUTION 
SYSTEM 


Internal Use Only 
N-FORM-11597-R000 


Scope of Work 


- Vendor Documents preparation (add OPG 
document number and references) and OPG 
Acceptance. 
- MEL Update. 
- ETAP Calculation Update to add latest 
vendor information. 
- Design Manual Completion. 
- Close ITF items 
- Revise specifications 
- Complete EC work as per COIR, MOR. 


-AS? Hold for Approval. 
-MEL update completed. 
-Design package accepted. Additional 
documents needed as per N-LIST-01300-
10000 - Contractor will arrange meeting with 
OEM and OPG to clarify missing VTDs 
necessary for the safe operating and 
maintenance of this equipment. 
-Final report for Third Party Review not 
complete 
-Close ITF items 
- Vendor Documents and concession 
submission 
- Revise specifications 
- Finalize MEL/EBOM 
- Diesel generator and fire suppression 
training, including training materials 
- Comolete EC work as oer COIR, MOR. 
- Vendor Documents OPG Acceptance. 
Preparation have been completed and 
waiting for OPG final review. 
- MEL Update. 
- Design Manual Completion. 
- Closed ITF items 
- EC revision to incorporate vendor 
information 
- UPS training, including training materials 
- Comolete EC work as oer COIR, MOR. 
-EC revision to incorporate lightning 
protection design 
-Planned EC revision to incorporate Fl Cs 
-Close any ITF items. 
-Input to Design Manual 
- Complete EC work as per COIR, MOR. 


-Planned EC revision to incorporate FICs. 
This included embedded parts design 
update and OLW update of cable routings. 
-Close any ITF items. 
- Complete EC work as per COIR, MOR. 


- Vendor Documents preparation (add OPG 
document number and references) and OPG 
Acceptance. 
- MEL Update. Spare parts CID to be 
completed by OPG PE. Spare parts list to be 
accepted by OPG. CID to be created for 
spare parts. 
- Design Manual Completion. 
- Closed ITF items 
- Revise specification 
- Complete EC work as per COIR, MOR. 


OPG-TMP-0004-R004 (Microsoft® 2007) 
Page 17 of 32 


Filed: 2021-05-17 
EB-2020-0290 


JT1.9 
Attachment 1 


Page 17 of 32







0-56000-DESIGN-DNGS 


120479 118880 HWMB WEST ANNEX Elect LIGHTING AND 
RECEPTACLES 


0-60230-DESIGN-DNGS 
HWMB WEST ANNEX 


120480 118880 MAINTENANCE l&C 
COMMUNICATION 
SYSTEM 


0-62321-DESIGN-DNGS 


120481 118880 HWMB WEST ANNEX 
PERSONNEL, HAND l&C 


AND FOOT MONITORS 


0-69791-DESIGN-DNGS 


120483 118880 HWMB WEST ANNEX 
EXISTING COMPUTER l&C 


SYSTEM TIE-INS 


0-60000-DESIGN-DNGS 
HWMB WEST ANNEX 


120485 88528 ACTIVE/INACTIVE l&C DRAINAGE AND D2O 
LIQUID RECOVERY 
PUMP CONTROLS 


0-63811-DESIGN-DNGS 
l&C FOR WEST ANNEX 


120488 88528 D2O SUPPLY AND TRF l&C 
FEED & PRODUCT 
SYSTEM 


0-63841-DESIGN-DNGS 
l&C FOR WEST ANNEX 


120489 88528 D2O CLEANUP AND l&C 
DOWNGRADED TANK 
SYSTEM 


1 Assigned 


NIA Canceled 


2 Released 


2 Released 


1 Released 


2 Approved 


2 Approved 


Internal Use Only 
N-FORM-11597-RO00 


Scope of Work 


OPG acceptance of CDS for design review 
of design package for EC revision. (EC 
revision) 
-Close any ITF items. 
-Finalize MEUEBOM 
- Complete EC work as per COIR, MOR. 


Not Applicable 


- EC revision as required to incorporate 
FICREQs and outstanding ITF items. 
- Prepare/Revise DM. 
- Accept and submit vendor documents to 
OPG 
- EBOM to be finalized. 
- Complete EC work as per COIR, MOR. 


- EC revision is required to incorporate all 
other DECs changes per current scope (we 
were waiting to finalize all DECs first). 
- EC Revision to incorporate FICREQs and 
outstanding ITF items. 
- Correction to MEL required 
- Complete EC work as per COIR, MOR. 


- Provide l&C Input to 120463 Process 
Design Manual. 
- EC Revision to incorporate FICREQs and 
outstanding ITF items. 
-Accept and submit vendor documents to 
OPG 
- MEUEBOM to be finalized 
- Complete EC work as oer COIR, MOR. 
- Provide l&C Input to 120421 Process 
Design Manual. ' 
- EC Revision to incorporate FICREQs and 
outstanding ITF items. 
- Provide l&C Input to process TPAR for 
EC120421. 
- Revise incorrect NK38-CALC-38000-10003 
(and ICS as result-EC revision). 
- EC revision to replace incorrect fittings in 
approved (by previous design agency) DEC. 
- Revise Technical Specification because 
OTEK meter (specified by OPG) is not 
meeting SPEC. 
- Submit vendor documents to OPG 
- MEUEBOM to be completed 
- Complete EC work as oer COIR, MOR. 
- Provide l&C Input to 120424 Process 
Design Manual. 
- EC Revision to incorporate FICREQs and 
outstanding ITF items. 
- Provide l&C Input to process TPAR for 
EC120423. 
- EC revision to replace incorrect fittings in 
approved (by previous design agency) DEC. 
ECR pending OPG approval. 
- Submit vendor documents to OPG 
- MEUEBOM to be completed 
- Complete EC work as per COIR, MOR. 
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0-67989-DESIGN-DNGS 
HWMB WEST ANNEX 


120491 88528 FIXED GASEOUS l&C 0 Released 
EFFLUENT 
MONITORING 


(SCI 62341/62330) DEC 
120492 88528 for FMTM and FMGM l&C 2 Released 


0-63861-DESIGN-DNGS 


120493 88528 HWMB WEST ANNEX l&C 2 Released 
D20 LEAK DETECTION 
SYSTEM (BEETLES) 


0-67369-DESIGN-DNGS 
HWMB WEST ANNEX 


120494 88528 VENTILATION l&C 0 Released 


CONTROL SYSTEM 


0-3891 O-DESIGN-D20 
DRUM HANDLING AND 
CLEANING DNGS 


120523 88528 HEAVY WATER Mech 1 Released 
MANAGEMENT 
BUILDING WEST 
ANNEX 


Internal Use Only 
N-FORM-11597-ROOO 


Scope of Work 


- EC revision is required to incorporate cold 
finger addition. ECR pending OPG approval. 
- EC Revision to incorporate FICREQs and 
outstanding ITF items. 
- Obtain Code Classification (see ITF) and if 
required, register design. 
- Revise Technical Specification for Cold 
Finger. 
- Prepare new OM. 
- Submit vendor documents to OPG 
- Finalize MEL/EBOM 
- Complete EC work as per COIR, MOR. 


- EC Revision to incorporate FICREQs and 
outstanding lfF items. 
- Prepare/Revise OM. 
- Update specifications 
- Submit vendor documents to OPG 
- MEL/EBOM to be finalized 
- Complete EC work as per COIR, MOR. 


- EC Revision to incorporate FICREQs and 
outstanding ITF items. 
- Prepare/Revise OM. 
- MEL/EBOM to be finalized 
- Submit accepted documents to OPG 
- Complete EC work as per COIR, MOR. 


- EC revision is required to incorporate snow 
stop and charcoal filters (after Snow Stop 
vendor complete design). 
- EC Revision to incorporate FICREQs and 
outstanding ITF items. 
- Prepare new OM. 
- Update specifications and calculations 
- Submit vendor documents and 
concessions to OPG 
- Finalize MEL/EBOM 
- Complete EC work as per COIR, MOR. 


- Revision to OPR is in progress 
- Final registration with TSSA is pending 
- Submission of Closing Memo with Final 
Registration. 
- Address the issues OPG Operations 
identified with Drum handling tooling, 
specifically the Vacuum Heeling Tool, and 
make the necessary design changes. (not 
currently in Contractor's scope) 
- Add filters on Drum handling permanent 
piping to catch any potential hot particles. 
- Ensure OPG is properly consulted with 
respect to all design changes 
- Submit vendor documents to OPG 
- Finalize piping model and submit final files 
toOPG 
- EC full release required after TSSA Final 
Registration 
- Address ITF issues 
- Design Manual needed 
- Finalize MEL/EBOM 
- Complete EC work as per COIR, MOR. 
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0-75130-DESIGN-
BREATHING AIR 
SUPPLY TO HWMB 


120557 118880 WEST ANNEX 
INCLUDING TIE-IN TO 
THE EXISTING 
BREATHING AIR 
SYSTEM 


ELEC/IC 
120577 118880 MODIFICATIONS TO 


THE LOADING BAY 


0-72700-DESIGN-DNGS 
HEAVY WATER 
MANAGEMENT 
BUILDING WEST 


120588 118880 ANNEX BUILDING 
PLUMBING SYSTEM, 
EMERGENCY 
SHOWER, AND EYE 
WASH SYSTEM 


0-78110-DESIGN-DNGS 
HEAVY WATER 
MANAGEMENT 


120615 118880 BUILDING WEST 
ANNEX FIRE 
PROTECTION 
STANDPIPE AND HOSE 
CABINETS 


0-78230-DESIGN-DNGS 
HEAVY WATER 
MANAGEMENT 


120616 118880 BUILDING WEST 
ANNEX FIRE 
PROTECTION 
SPRINKLER SYSTEM 


0-79110-DESIGN-DNGS 
HEAVY WATER 


120643 118880 MANAGEMENT 
BUILDING WEST 
ANNEX INACTIVE 
PLANT DRAINAGE 


0-67550-DESIGN-
RELOCATION OF GAS 


120670 119824 SERVICES 
INSTRUMENTATION 
0-73680-TIE-IN TO THE 
EXISTING TRF & D2O 


120719 118880 MANAGEMENT 
BUILDING STEAM & 
CONDENSATE 
SYSTEM 
0-78110-DSGN-TIE-IN 
TO THE EXISTING FIRE 
PROTECTION WATER 


120720 118880 SUPPLY 
DISTRIBUTION 
SYSTEM 


Mech 2 Released 


Elect 2 Released 


Mech 2 Released 


Mech 1 Approved 


To be Mech 1 Canceled 


Mech 2 Released 


l&C 1 Released 


Mech 4 Closed 


Mech 3 Released 


Internal Use Only 
N-FORM-11597-R000 


Scope of Work 


- EC revision is required prior to AFS 
- Submit accepted vendor documents to 
OPG 
- Complete EC work as per COIR, MDR. 


Planned EC revision to incorporate FICs. 
-Close any ITF items. 
-Input to DM update 
- Complete EC work as per COIR, MDR. 


- EC Revision (as required) prior to AFS 
- Submit vendor documents to OPG 
- Finalize MEL/EBOM EC work 
- Complete per COIR, MDR. 


- Design in progress to incorporate TPR 
comments 
- Stakeholder concurrence/acceptance with 
design EC revision 
- Submit vendor documents to OPG 
- Finalize model and send files to OPG 
- TSSA final registration and EC re-release 
- Finalize MEL/EBOM 
- CNSC notification 
- Comolete EC work as oer COIR, MDR. 


CNSC approval required - finalize FHA and 
CCR 


- EC revision is required prior to AFS 
- Submit vendor documents to OPG 
- EC revision related to 74250-V1530 (see 
EC 120428) and removing connection from 
HWMB-WA Active Drainage System to 
LPSW (SCR# N-2017-00491). 
- Finalize MEL/EBOM 
- Comolete EC work as oer COIR, MDR. 


Resolve ITF issues 
Turnover/Closeout is required 
- Complete EC work as per COIR, MDR. 


Not Applicable 


- EC rev issued for AFS 
- Submit accepted vendor documents to 
OPG 
- Prepare draft CNSC notification 
- Complete EC work as per COIR, MDR. 


OPG-TMP-0004-R004 (Microsoft® 2007) 
Page 20 of 32 


Filed: 2021-05-17 
EB-2020-0290 


JT1.9 
Attachment 1 


Page 20 of 32







0-79710-DSGN-ACTIVE 
PLANT DRAINAGE 


120784 118880 SYSTEM AND D2O Mech 4 
LIQUID RECOVERY 
TIE-IN 


0-28000-DESIGN FOR 
CAUSEWAY 


120906 118880 CONNECTING THE Civil 1 WEST ANNEX TO THE 
EXISTING LOADING 
DOCK 


0-75160-DESIGN-DNGS 
HEAWWATER 
MANAGEMENT 


121133 118880 BUILDING WEST Mech 2 
ANNEX INSTRUMENT 
AND SERVICE AIR 
SUPPLY 


0-23850-DSGN-D2O 
MANAGEMENT 


121146 88528 BUILDING WEST Civil 2 
ANNEX VARIOUS 
PLATFORM DESIGNS 


0-23800-DSGN-D2O 
MANAGEMENT 


121147 88528 BUILDING WEST Civil 1 ANNEX HOIST BEAM 


' AND HOISTING 
DEVICE DESIGN 


0-63830-DESIGN-NEW 
121318 88528 D2OVAPOUR l&C 1 


RECOVERY SYSTEM 


Released 


Released 


Released 


Released 


Released 


Released 


Internal Use Only 
N-FORM-11597-R00O 


Scope of Work 


- EC Revision is in progress to incorporate 
FICs issued. 
- EC Revision (as required) prior to AFS 
- Submit vendor documents and 
concessions to OPG 
- Finalize pipe models and submit files to 
OPG 
- Finalize MEL/EBOM 
- Complete EC work as per COIR, MOR. 
- Planned EC revision is required to 
incorporate new FICs. (and to resolve ITF 
open items such as changes for fire code 
compliance) 
- Accept and submit vendor documents 
(such as shop drawings) to OPG 
- Subsequent EC revision (as required) prior 
to AFS. 
- Design Manual 
- Complete EC work as per COIR, MOR. 
- Modification is required to add instrument 
air take-off line to VRD skid blower seals 
(blower seals changed to positive pressure 
seals to eliminate fugitive emissions). Will 
require additional regulating valve, relief 
valve, ISO valves, and pipe/tube to FD and 
Piping drawings. 
- Re-register (if required) per changes 
above. 
- Registration and CRN of components to be 
checked (OPEX) 
- Submit vendor documents and 
concessions to OPG 
- Finalize Design manual 
- Finalize MEL/EBOM 
- Complete EC work as per COIR, MOR. 


- Planned EC revision is required to 
incorporate new FICs. 
- Accept and submit subcontractor 
documents (such as shop drawings) to OPG 
- Subsequent EC revision (as required) prior 
to AFS. 
- Design Manual 
- Complete EC work as per COIR, MOR. 


- Planned EC revision is required to 
incorporate new FICs. 
- Accept and submit vendor documents 
(such as manuals and drawings) to OPG 
- Subsequent EC revision (as required) prior 
to AFS. 
- Design Manual 
- Complete EC work as per COIR, MOR. 
- Provide l&C input to 121319 Process 
Design Manual 
- EC revision to incorporate vendor design 
changes and missing equipment 
- EC Revision to incorporate FICREQs and 
outstanding ITF items. 
- l&C Input to revisions of Technical 
Specifications. 
- Submit vendor documents and 
concessions to OPG 
- Finalize MEL/EBOM 
- Complete EC work as per COIR, MOR. 
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0-38300-DSGN- NEW 
121319 88528 D2O VAPOUR Mech 2 Assigned 


RECOVERY SYSTEM 


0-73870-DSG N-
121320 88528 CHILLED WATER Mech 1 Assigned 


SYSTEM 


0-23880-DSG N- To Be 
121322 88528 RADIATION SHIELDING Civil Canceled 


Internal Use Only 
N-FORM-11597-R00O 


Scope of Work 


- Leak test to be completed for Vapour 
Recovery Dryer blower 
- Revision to drum drying piping in progress 
to isolation pressure regulating valve and 
isolation valve. 
- Final registration of relief valve discharge 
piping (design press. 200 psig) was noted as 
being required (not identified by previous 
design agency). First submission was not 
accepted by TSSA who required more 
clarity. Revision to submission letter is in 
progress. Potential revisions to FD required 
to clarify design condition boundaries to 
address TSSA comments. 
- Submit approved vendor drawings, 
approved Concession Applications Reports, 
FAT Reports, IOMs, Reliability Reports, and 
Recommended Spare Parts Lists. 
EC changes may be needed on concessions 
and OPG comments on vendor skid. 
- EC revision to address ITF designs items 
- EC revision to release design holds. 
- Finalize Design manual 
- Complete MEUEBOM 
- Complete EC work as per COIR, MDR. 


- EC Revision is in progress to incorporate 
final vendor information and Finalize piping 
routing. 
- Review of history file is in progress 
- Revision to stress analysis is in progress 
- MEL/ BOM update is in progress 
- Submit vendor documents and 
concessions to OPG. 
- Update specification 
- EC revision to include addressing ITF open 
items. 
- Finalize Design Manual 
- Complete EC work as oer COIR, MDR. 


- Provide online moderator D2O transfer line 
shielding as required (in lieu the building 
radiation shielding per original design). 
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0-73680-DESIGN 
HWMB WEST ANNEX 


121323 88528 HEATING Mech 2 Assigned VENTILATION AND AIR 
CONDITIONING 
SYSTEM 


0-67516-DESIGN-DNGS 
121326 118880 HWMB WEST ANNEX l&C 2 Released 


IA/SA COMPRESSORS 


0-38410-DESIGN-
RECONFIGURATION 121327 88528 OF D2O CLEAN UP Mech 2 Approved 


SYSTEM FOR HWMB 


0-23840-DSGN-D2O 
' MANAGEMENT 


BUILDING WEST 


121447 88528 ANNEX CONCRETE Civil 2 Released 
TOPPING SLAB AT EL 
87.0M AND STORAGE 
TANK ANCHORAGE 
DETAILS 
0-79110-DSGN-TIE-IN 


121579 118880 TO INACTIVE PLANT Mech 4 Closed 
DRAINAGE 


Internal Use Only 
N-FORM-11597-RO00 


Scope of Work 


- Finalization of piping connection to HVU-5 
per Vendor information and completion of 
piping stress report (HVU-5 Vendor JCI did 
not provide piping from heating coil to 
terminal point outside of unit, currently being 
addressed by Aecon's sub-contractor 
(Culliton) to provide JV with piping 
orientation and terminal points so piping can 
be finalized) 
- Finalization of piping connection to Vertical 
Flooded Heat Exchanger and completion of 
piping stress report (Maxi-Therm did not 
provide nozzle allowable loadings to JV in 
order to confirm acceptability of piping and 
supports, still awaiting these loads) 
- Revising Causeway space heater design 
(including piping and supports) due to 
addition of CMU wall (2nd fire rated roll up 
door required due to removal of sprinkler 
system). 
- Addition of drain valve and tubing to 
Exhaust Stack for draining water 
accumulated from rain/snow. 
- Submit vendor documents and 
concessions to OPG. 
- Update specification 
- EC revision to include addressing ITF open 
items. 
- Finalize commissioning spec, design 
manual 
- Complete MEUEBOM 
- Complete EC work as per COIR, MDR. 
- Provide l&C input to 121323 Process 
Design Manual 
- EC revision to incorporate cable changes 
- EC Revision to incorporate FICREQs and 
outstanding ITF items. 
- l&C Input to revisions of Technical 
Specifications. 
- Submit vendor documents to OPG 
- Registration and CRN of components to be 
checked (OPEX). 
- Check for root valves on instruments 
(OPEX) 
- Finalize MEL/EBOM 
- Complete EC work as per COIR, MDR. 
FD NK38-FOH-38410-0001 needs to be 
corrected as the line with V655 connecting to 
Line 9 is physically on the other side of the 
Line with V57. 
- Submit vendor documents to OPG 
- Submit model files 
- Complete EC work as per COIR, MDR. 


- Planned EC revision is required to 
incorporate new FICs. 
- Collaborate with OPG to finalize path 
forward on floor epoxy. 
- Subsequent EC revision (as required) prior 
to AFS. 
- Design Manual 
- Complete EC work as per COIR, MDR. 


Not Applicable 
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(ROOF/CONDENSATE) 


0-53000-DESIGN-TMOD 
FOR CONSTRUCTION 
POWER AND 


121736 119821 CONSTRUCTION 
TRAILERS INCLUDING 
TELEPHONE, PA, LAN 
& FIRE DETECTION 
TIE-INS 


0-67387-DSGN - l&C 


121805 88528 AND POWER FOR 
CHILLED WATER 
SYSTEM 


0-72710-DESIGN-
CONSTRUCTION 


121835 119821 WATER TIE-IN FOR 
HWMB WEST ANNEX 
(TMOD} 
0-75550-DSGN-RELOC. 


122210 119824 OF THE ARGON TANK 
& LINE 75550-L901-A1 
1/2ATC 
0-75510-DSGN-
RELOCATION OF THE 


122212 119824 OXYGEN TANK AND 
UNDERGROUND LINE 
75510-L701-02ATC 
TMOD SG FUEL OIL 
TANK FOAM FIRE 


122222 118632 SUPPRESSION 
SYSTEM TEMPORARY 
CONNECTION (TMOD) 
0-12320-TMOD-DNGS 
HEAVY WATER 
MANAGEMENT 


123123 122797 BUILDING WEST 
ANNEX TEMPORARY 
CONSTRUCTION 
DEWATERING SYSTEM 


0-23840-BURIED PIPE 
CHASE BETWEEN 


123130 88528 HWMB / TRF AND 
WEST ANNEX 


Elect 4 Released 


l&C 0 Released 


Mech 2 Released 


Mech 6 Closed 


Mech 8 Closed 


Mech 4 Closed 


Installed 
Mech 2 and 


AFS'd. 


Civil 2 Released 


Internal Use Only 
N-FORM-11597-ROOO 


Scope of Work 


- TMOD removal (per ECC process) when 
directed by OPG 


- Provide l&C input to 121320 Process 
Design Manual 
- EC revision to incorporate vendor design 
changes and missing equipment 
- EC Revision to incorporate FICREQs and 
outstanding ITF items. 
- Revisions of l&C/Elec Technical 
Specifications. 
- Submit vendor documents and 
concessions to OPG 
- Finalize MEL/EBOM 
- Complete EC work as per COIR, MOR. 


- EC revision (as required) prior to AFS 
- TMOD removal when no longer needed 
- Complete EC work as per COIR, MOR. 


Not Applicable 


Not Applicable 


Not Applicable 


TMOD removal by OPG 


- Planned EC revision has been issued. 
- Accept and submit subcontractor 
documents (e.g. shop drawings) to OPG 
Contractor to update EC package 
documenting materials and methods used to 
address pipe chase ground water leaks at 
the east and west construction joints and 
thru cracks in the pipe chase walls, roof and 
floor 
- Subsequent EC revision (as required) prior 
to AFS and ensure ITF issues are resolved. 
- Design Manual 
- Finalize computer models/calculations and 
submit to OPG 
- Complete EC work as per COIR, MOR. 
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0-28000-TMOD FOR D9 
123678 123676 AREA TRAILER 


COMPLEX 


0-53000-TMOD FOR 
CONSTRUCTION 
TRAILER POWER AND 


123679 123676 SERVICES INCLUDING 
TELEPHONE, PA & 
FIRE DETECTION TIE-
INS 
0-75540-DESIGN-
TRITIUM REMOVAL 


124052 119824 FACILITY HELIUM 
SUPPLY SYSTEM LINE 
RELOCATION 
0-57140-DESIGN-DNGS 
HWMB WEST ANNEX 


124304 118632 (i.e. dewatering system) 
HEAT TRACING 
0-69891-DESIGN-
UPDATE DCU 4 


124819 118880 CONFIGURATION FOR 
NEW D2O STORAGE 
1/0 


0-67870-DESIGN-DNGS 
125434 118880 HWMB WEST ANNEX 


FIRE ALARM TIE IN 


0-53800-DESIGN-DNGS 
HEAVY WATER 


127218 118880 MANAGEMENT 
BUILDING WEST 
ANNEX CABLE DUCT 


0-56000-DSGN-DNGS 
HEAVY WATER 
MANAGEMENT 


127532 118880 BUILDING WEST 
ANNEX MISC. BLDG 
ELECTRICAL AND l&C 
(DOORS, HOIST, 
WATER HEATER, ETC) 


0-53500-DESIGN-DNGS 
HWMB WEST ANNEX 


129058 118880 120/208V 
NORMAL/BACKUP 
POWER DISTRIBUTION 
SYSTEM 
0-78330-DSGN-SG 
FUEL OIL TANK FOAM 
FIRE SUPPRESSION 


133014 118632 SYSTEM TEMPORARY 
CONNECTION (TMOD) 
FOR INSTALLATION OF 
EC 123130 
0-53000-DESIGN-
ELECTTMOD 


133064 119821 TEMPORARY POWER 
FOR D20 TRANSFER 
FROM HWMBTO 


Civil 1 H/APPR 


l&C 4 Released 


Mech 3 Closed 


Elect 3 Released 


Computer 2 Closed 


l&C 2 Released 


Elect 3 Closed 


Elect 0 Released 


Elect 1 Approved 


Mech 1 Closed 


Elect 0 Approved 


Internal Use Only 
N-FORM-11597-R000 


Scope of Work 


- Planned EC revision is required to 
incorporate new FICs. 
For Reference Only - not in Contractor's 
scope 
- TMOD removal bv OPG 


For Reference Only - not in Contractor's 
scope 
- TMOD removal by OPG. 


Not Applicable 


For Reference Only - not in Contractor's 
scope 
TMOD removal by OPG. 


Not Applicable 


- EC revision to be completed to incorporate 
FHA changes 
- Prepare/Revise Design Manual 
- Complete EC work as per COIR, MOR. 


Not Applicable 


-Planned EC revision is required to add 
power and control for the new causeway 
door. (new scope not started). 
-Planned EC revision to incorporate FICs. 
-Close ITF items. 
-Finalize MEL/EBOM 
- Input to Design Manual 
- Complete EC work as per COIR, MOR. 


- Planned EC revision to incorporate FICs. 
- Close any ITF items. 
-Finalize MEL/EBOM 
- Complete EC work as per COIR, MOR. 


Not Applicable 


To be cancelled 
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WEST ANNEX 
STORAGE TANKS 


0-38000-DESIGN-MECH 
TMOD FOR D20 


133065 119821 TRANSFER FROM Mech HWMBTOWEST 
ANNEX STORAGE 
TANKS 
0-63800-DESIGN-l&C 
TMOD FOR D20 


133066 119821 TRANSFER FROM l&C HWMBTOWEST 
ANNEX STORAGE 
TANKS 
0-53800-DESIGN-DNGS 
HEAVY WATER 
MANAGEMENT 
BUILDING WEST 135082 118880 ANNEX CABLE DUCT Elect 


FROM EXISTING 
MH1010 TO THE WEST 
ANNEX BUILDING 
0-38000-TMOD-DNGS-
HEAVY WATER 


135347 88528 MANAGEMENT Civil BUILDING WEST 
ANNEX - WEATHER 
ENCLOSURE 


0-63830-DESIGN-
SOFTWARE DESIGN 


137109 88528 FOR NEWD2O Computer 
VAPOUR RECOVERY 
SYSTEM (EC 121318) 


0-38910-DESIGN-


137110 88528 SOFTWARE DESIGN Computer FOR WEIGH SCALES 
(EC 120523) 


0-62341 /62330-
DESIGN-SOFTWARE 


137115 88528 DESIGN FOR FAATM Computer 
AND FAAGM SYS'S (EC 
120492) 


0-67989-DESIGN-
SOFTWARE DESIGN 
FOR DNGS HWMB 


137116 88528 WEST ANNEX FIXED Computer 
GASEOUS EFFLUENT 
MONITORING (EC 
120491) 


0 H/APPR 


0 Assigned 


0 Released 


0 Closed 


In-0 Progress 


0 Approved 


0 H/APPR 


0 H/APPR 


To be cancelled 


To be cancelled 


Internal Use Only 
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Scope of Work 


-Planned EC revision to incorporate FICs. 
-Close ITF items. 
- Complete EC work as per COIR, MDR. 


Not Applicable 


- Complete AS? for DEC submission 
- Prepare SRN for Ventilation Dryer 
- Prepare Digital Component Configuration 
Data Sheets (DCCDS) 
- Issue Software Forms 
- Submit manufacturer documents 
- Complete Cyber Essential Asset 
Identification and Classification 
- Complete EC work as per COIR, MDR. 


- Accept and submit manufacturer document 
toOPG 
- Release EC 
- Complete EC work as per COIR, MDR. 
- Resubmit EC with previously missing 
information 
- Address other RDL documents (such as 
component configuration sheets, Software 
Procurement Planning, Software Quality 
Assurance Requirements) 
- Complete EC work as per COIR, MDR. 


- EC submitted for acceptance, OPG to 
approve the EC 
- Accept and submit manufacturer 
documents to OPG 
- Resolve software categorization checklist & 
results for heat tracing controller 
- Complete Cyber Essential Asset 
Identification and Classification 
- Complete EC work as per COIR, MDR. 
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0-60000-DESIGN-
SOFTWARE DESIGN 
FOR HWMB-WA 


137120 88528 DRAINAGE AND D2O Computer 0 
CONTROL SYSTEMS 
(EC 
120485/120488/120489) 


0-67369-DESIGN-
SOFTWARE DESIGN 


137121 88528 FOR VENTILATION Computer 0 
CONTROL SYSTEM 
(EC 120494) 


0-56000-DESIGN-
SOFTWARE DESIGN Computer 0 137134 118880 FOR DOORS (EC 
127532) 


0-67516-DESIGN-
SOFTWARE DESIGN 


-


FOR DNGS HWMB 137136 118880 WEST ANNEX INSA Computer 0 


COMPRESSORS (EC 
121326) 


0-67387-DESIGN-


137137 118880 SOFTWARE DESIGN Computer 0 FOR CHILLED WATER 
SYSTEM (EC 121805) 


0-53300-DESIGN-
SOFTWARE DESIGN Computer 0 137138 118880 FOR BACKUP POWER 
SUPPLY(EC 120474) 


0-53300-DESIGN-
SOFTWARE DESIGN 0 137139 118880 FOR NORMAL POWER Computer 


SUPPLY (EC 120472) 


0-53300-DESIGN-
137140 118880 SOFTWARE DESIGN Computer 0 


FOR UPS (EC 120475) 


0-67870-DESIGN-
SOFTWARE DESIGN Computer 0 137141 118880 FOR FIRE DETECTION 
SYSTEM (EC 120351) 


In-
Progress 


In-
Progress 


H/APPR 


H/APPR 


H/APPR 


In-
Progress 


H/APPR 


H/APPR 


In-
Progress 


Internal Use Only 
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Scope of Work 


- Complete AS7 for DEC submission 
- Prepare SRNs 
- Issue Software Forms 
- Prepare Digital Component Configuration 
Data Sheets (DCCDS) 
- Complete Cyber Essential Asset 
Identification and Classification 
- Complete EC work as per COIR, MOR. 


- Complete SMP/SRN 
- Complete AS7 for DEC submission 
- Issue Software Forms 
- Prepare Digital Component Configuration 
Data Sheets (DCCDS) 
- Complete EC work as per COIR, MOR. 


- EC submitted for acceptance, OPG to 
approve the EC 
- Submit subcontractor documents 
- Complete EC work as per COIR, MOR. 


- EC submitted for acceptance, OPG to 
approve the EC 
- Submit subcontractor documents 
- Complete EC work as per COIR, MOR. 


- EC submitted for acceptance, OPG to 
approve the EC 
- Submit subcontractor documents 
- Software categorization 
- Complete EC work as per COIR, MOR. 


- Fire Panel Categorization 
- Update SMP/SRN 
- Complete AS7 for DEC submission 
- Issue Software Forms 
- Prepare Digital Component Configuration 
Data Sheets (DCCDS) 
- Complete Cyber Essential Asset 
Identification and Classification 
- Complete EC work as per COIR, MOR. 


- EC submitted for acceptance, OPG to 
approve the EC 
- Submit subcontractor documents 
- Categorization for Switchgear Time Rela~ 
software 
- Complete EC work as per COIR, MOR. 


-


- EC submitted for acceptance, OPG to 
approve the EC 
- Submit subcontractor documents 
- Cyber Essential Asset Identification and 
Classification 
- Complete EC work as per COIR, MOR. 


- DEC completion following NK38-PLAN-
67870-10008 subject to ECR that is pending 
OPG approval 
- Complete EC work as per COIR, MOR. 
- Contractor to follow up with OPG Computer 
Enoineerina Department to coordinate 
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0-53300-DESIGN-


139323 118880 SOFTWARE DESIGN Computer FOR 600V MCC (EC 
120478) 


DESIGN MANUAL 
UPDATES FOR HWMB, 
WEST ANNEX- MEG 


127514 118880 118880 DM 
DESIGN MANUAL 
UPDATES FOR HWMB, 
WEST ANNEX, MEG 


127515 88528 88528 DM 


0 In-
Progress 


In-
Progress 


0 


In-
Progress 


0 


Internal Use Only 
N-FORM-11597-R000 


Scope of Work 


turnover of SDV file, which will need 
updating by the Fire Detection System OEM. 


- Prepare SMP/SRN 
- Complete AS7 for DEC submission 
- Issue Software Forms 
- Prepare Digital Component Configuration 
Data Sheets (DCCDS) 
- Complete EC work as per COIR, MDR. 


Prepare desiqn manuals 


Prepare desiqn manuals 
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PCN001 


PCN002 


PCN003 


PCN004 


PCN005 


PCN006 
PCN007 


PCN008 


PCN009 


PCN011 


PCN011 


PCN012 


PCN013 


PCN014 


PCN016 


PCN017 


PCN020 


PCN022 


PCN024 


PCN025 


PCN032 


PCN033 


PCN036 


PCN037 


PCN039 


PCN040 


PCN041 


PCN047 


PCN050 


PCN056 


PCN060 


PCN061 


PCN062 


PCN064 


PCN085 


PCN086 


PCN087 


PCN099 


PCN100 


PCN015 


Appendix B - Project Change Notices (PCNs) 


3rd Party Civil Eni:iineerinQ Suooort 


Pioina in HWMB Milestone Change 


TRF Interferences & Desiqn Deficiencies 


Chanae in Engineerina Manager (Not Aoolicable to PO Amendment) 


Dike Wall Deflection Monitorinq 


Over Pressure Protection & Cable Riser Design Deficiencv 


Requirement Traceability Matrix 


Fuelinq and Rental Cost for Temp Power 


HVAC System - Steam suooly to VFHX 


Tank Unloading 


Chani:ie in JV Project Manaaer (Not Aoolicable to PO Amendment) 


Chanae in Field Enaineering Manaaer (Not Aoolicable to PO Amendment) 


HVAC System - Filtration Units 


West Annex Stack Monitor Technical Soecification 


SCR Delay Time Sep 2015 to July 2016 


TRF Box Drain Pioina Changes 


Redesii:in cables between Skid and Main Control Panel - Vapor Recovery Dryer 


D2O Temoorary Power from T-11 


Quick Disconnect Couolinqs Removal 


SCR Delav Time Jul 26, 2016 to Seo 30, 2016 


Transformer Roof Slope 


FAATM design chanae 
ECR 628411-0000-67516-48EC-0001 - Instrument Air, rework and schedule 
delays were incurred as a result of client review process. 


D2O Storaqe Tank Nozzle Load Reconciliation 


Active and inactive Drainai:ie System 


Temporary Construction Power to PA Trailers 


D2O Leak Detection System 


Additional window liahts and fire protection 
EC Rs 628411-0000-38000-40EC-0002 & 45EC-0015 - 2D & 3D models 
discreoancy for West Annex Building 


Internal Use Only 
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Scope of Work 


Phase 1 


Phase 1&2 


Phase 1&2 


Phase 1 


Phase 1 


Phase 1&2 
Phase 1&2 


Phase 1 


Phase 1&2 


Phase 1 


Phase 1 


Phase 1 


Phase 1&2 


Phase 1 


Phase 1 


Phase 1 


Phase 1&2 


Phase 1 


Phase 1 


Phase 1 


Phase 1 


Phase 1 


Phase 1 


Phase 1 


Phase 1 


Phase 1 


Phase 1 


Phase 1&2 


Phase 1&2 


ECR 628411-0000-56000-47EC-0001- Buildinq Electrical Services (EC 127532) Phase 1 


Additional enaineerina effort with Stack Monitoring system Phase 1 


Transformer Slope Roof and Auto PIPE Licenses Phase 1 


Active Inactive Drainaae and D2O Liauid Phase 1 


Removing Class 6 Ani:iles on Class 3 Suooorts at TRF Buildinq Phase 1&2 


Demineralized Water Svstem Phase 1&2 
Active Inactive Drainage and D2O Liquid Recovery Systems, TRF Feed Product, 
D2O Phase 1 


GroundinQ - Station Grid Phase 1 


US Dollar VS Canadian Dollar Delta exchange Rates Phase 1 


ECR 628411-0000-53300-47EC-0006 R00 - 600V MCC Phase 1&2 


Chilled Water Svstem, Electrical svstem, Instrumentation and Controls Phase 1 & 2 
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PCN018 


PCN019 


PCN023 


PCN026 


PCN027 


PCN028 


PCN030 


PCN034 


PCN035 


PCN043 


PCN044 


PCN045 


PCN053 


PCN055 


PCN057 


PCN063 


PCN066 


PCN067 


PCN068 


PCN071 


PCN072 


PCN074 


PCN076 


PCN078 


PCN079 


PCN081 


PCN082 


PCN083 


PCN088 


PCN092 


PCN093 


PCN095 


PCN096 


PCN101 


PCN102 


PCN103 


PCN104 


PCN105 


PCN107 


PCN108 


Construction activities for ECR 628411-0000-57400-47EC-001 
As found Buried Commodities and interferences at Pipe Chase and Causeway 
area 


RFRISA 600V Receptacles 


Beam pocket concrete crackina and temporarv shorinq 


Duct openinqs on concrete wall in basement 
Construction activities for ECR 628411-0000-38000-45EC-0008 - SCR N-2015-
20027 


Construction activities for FICREQ09 on EC120479 
ECR 628411-0000-38000-45EC-0016 - Duct Changes Errors & Discrepancies 
refer to Internal RFls and 6FICs 


ECR 628411-0000-23840-41 EC-0001 - Seismic Dike (Top Slab) 
ECR 628411-0000-00000-45EC-006 - COMS Action Fire Foam under Pipe 
chase 


Pipe suooort issue for suooorts usinq HSS posts 


D2O Vendor Training 


Construction Activities for addinq Hoists in Seq 13 Steel - COMs review meeting 


Caps for Spare Nozzles on Tanks - EC 120421 & 120422 & 120423 
ECR 628411-0000-57500-47EC-0001 - Underground Cable Ducts, Manholes & 
Trenches (EC120340) 
ECR 628411-0000-73680-45EC-0001 - Davit Crane per OPG COMs meeting 
request 


Tank being plumb due to Uneven Slab 


Adjustment of the Contract Price and Project Completion Date 


NA engineering and construction activities cost on FIC 406 


Missinq Penetration due to Other Desiqn Aqency - EC 120471 


Beverages and Food Delivery to RFRISA 


Replacinq HOG Electrical Components 


SCR- Delay/Lost Time Work (From October01/2016 - December 31/2016 


Damaqe to waterproofinq on the West Annex 


ECR 628411-0000-53300-47EC-0005 R01 600V Distribution System 


ECR 628411-0000-67989-48EC-0004 - Stack monitorinq Pin Cart requirements 
ECR 628411-0000-56000-47EC-0002 - Cable Tray Design from Existing HWMB 
to HWMB West Annex 


Stairwell #1 below EL 100 built 40mm out of location 
ECR 628411-0000-38000-45EC-0021 EC 120421, 422, 423 &424 Rev 04 -
Vents and Drains missinq in drawinqs 


ESMSA COIR reauirements for Historv Dockets 


D2O Vendor Traininq - CCI Thermal Traininq 


Waste Management BWXT Tank Bunk Disposal 


Relocatinq from RFRISA and Six Pack to East Wareho~se and D9 Area 
Cleaning of Liquid Recovery Drains - SCR N-2016-07942 - Excluded by the 
Contractor; re: Phase 2 SOW 


Replacing Frozen Hose - Dewatering System 


SCR N-2016-14215 Silica Mandatorv Traininq 
ECR 628411-0000-38000-40EC-0005 - HWMB West Annex Fire Protection 
Svstems 


CFVS Support 


Cabl_e Tray and Suooorts Modifications - EC 120477 


Rejected by OPG and Cancelled by Contractor durina Phase 1 work 


Internal Use Only 
N-FORM-11597-RO00 


Scope of Work 


Phase 2 


Phase 1 


Phase 1 


Phase 1 


Phase 1 


Phase 1&2 


Phase 2 


Phase 2 


Phase 1 


Phase 1 


Phase 1&2 


Phase 2 


Phase 2 


Phase 2 


Phase 2 


Phase 2 


Phase 1&2 


Phase 1&2 


Phase 1 


Phase 1 


Phase 1 


Phase 1 


Phase 1 


Phase 2 


Phase 2 


Phase 2 


Phase 1&2 


Phase 2 


Phase 1&2 


Phase 2 


Phase 2 


Phase 1 


Phase 1 


Phase 1 


Phase 1 


Phase 2 


Phase 1 


Phase 1 


Phase 1&2 


Phase 1 
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PCN109 


PCN110 


PCN111 


PCN112 


PCN113 


PCN114 


PCN115 


PCN116 


PCN117 


PCN118 


PCN119 


PCN120 


PCN121 
PCN122 


PCN123 


PCN124 


PCN125 


PCN126 


PCN127 


PCN128 


PCN129 


PCN130 


PCN131 


PCN133 


PCN134 


PCN135 


PCN137 


PCN138 


PCN139 


ECR 628411-0000-53300-47EC-0003 Standby Diesel Generator - additional 
Vendor cost 
ECR 628411-0000-53300-47EC-0008 Switchgear Assembly - additional Vendor 
cost 


ECR 628411-0000-53300-47EC-0007 - MCC - Annunciator Panels 


Excluded from Contractor's SOW per Settlement Aareement 


Excluded from Contractor's SOW durina Phase 1 


Cold Finaer 


D2O Proiect Escalation 


Fire Alarm Detection Software for the HWMB West Annex 


Epoxy coating for WA basement 
ECR 628411-0000-60000-48EC-0005 Extra work and delay due to resolution to 
Drop in Anchor 


Additional Electrical Scope - ECs 120494, 121805, 120491, 121318 


Scaffoldina & Skip Box on TRF Roof 
ECR 628411-0000-62341-48EC-0002 - 0-2341 /62330 Design FAA TM & 
FAAGM System 
Exterior cable tray 120472r0 FicReq-02 FIC-609 sequence 19 


Instrumentation tubing - Fittings Vs. Welding 


VPDS to Fire Protection Tie - VPDS 0-78110-V552 


ECR 628411-0000-62330-48EC-0002 - CAT ID for FAAGM 


ECR 628411-0000-67516-48EC-0002 Software Categorization 
ECR 328411-0000-79710-45EC-0001 KSB Pumps - Lifting Lugs (PO# 628411-
K79710-52BX-0001) 
Door for Office Beside Alok's East Warehouse 


ECR 628411-0000-53300-47EC-0009 R00 - Schneider PO Rev 02 


ECR 628411-0000-53300-47EC-0010 R00 Additional Spare Breaker 


JV to Procure 4 Valves on EC 120421 - Rev 005 


DEC 120351 - Fire Protection Cabling 


ECR 628411-0000-60220-48EC-0002 - HWMB WA Telephone System and LAN 
Additional impact on FIC A00004-120483-FIC-01/628411-0000-00000-64FC-
0668 on EC 120483 
Changing the Flex Conduit from FT1 to FT4 - Chilled Water System 


Moving of the Filters at F-7 


Bentley Auto Pipe Nuclear Select Software Renewal 
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Scope of Work 


Phase 1&2 


Phase 1 


Phase 2 


Phase 1 


Phase 1 


Phase 2 


Phase 2 


Phase 2 


Phase 2 


Phase 2 


Phase 2 


Phase 1 


Phase 2 


Phase 2 


Phase 2 


Phase 2 


Phase 2 


Phase 2 


Phase 1 


Phase 1 


Phase 1 


Phase 2 


Phase 2 


Phase 2 


Phase 2 


Phase 2 


Phase 2 


Phase 1 


Phase 2 
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Appendix C - Engineering Change Requests 


ECR 628411-0000-53300-47EC-0010 R01 - 13.8kV Full Spare Vacuum Breaker 


ECR 628411-0000-60220-48EC-0002 - HWMB WA Telephone Svstem and LAN 
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(This document does not preclude the ES MSA, COIR or Other Contractual requirements) 
1. Project Overview 


Project #: 16-31555 Project Title: Darlington Heavy Water Management Building West Annex 


Facility: Darlington       Document #: NK38-SOW-38000-10011 Revision # 000 


Problem Statement/Background: 
The work under this Scope of Work is for Engineering, Procurement and Construction in support of the remaining 
construction of a new Heavy Water Management Building West Annex (HWMB West Annex) located at the Darlington 
Nuclear Generating Station (DNGS) in the municipality of Clarington, Ontario. OPG will be the Constructor under the 
OH&SA. 
The new HWMB West Annex with Heavy Water (D2O) drum handling capability is required to provide additional D2O 
storage on site to support Darlington Refurbishment. The new HWMB West Annex is also required to facilitate Tritium 
Removal Facility (TRF) and DNGS operational improvements.  
 
To meet the needs of Darlington refurbishment the new HWMB West Annex storage systems shall be Available for Service 
(AFS) no later than 19-April-2017. 


 
2. Scope Overview 


Description of Work: 
This work was previously awarded as an Engineer, Procure, and Construct (EPC) contract to an ES-MSA contractor; 
however due to changes in OPG’s contract strategy, OPG is seeking a new General Contractor (henceforth referred to as 
“Contractor”) to complete the remaining engineering, procurement and construction work as described in this scope of work 
document.  
 
Revision 0 of the design was issued on April 30, 2015, and 11 incomplete EC’s were turned over for completion.  The 
Contractor will be responsible for the balance of all remaining engineering for the project. Appendix I documents the 
engineering scope for the Contractor.  Field engineering support for completion of the seismic dyke (completed by others) 
below 100 m elevation will be done by OPG.  Civil construction for the building basement work (i.e. seismic dike 
construction below 100 m elevation), with the exception of 100 m slab, is assigned to others, and subsequently the new 
Contractor will assume completion of the remaining construction of the facility. 
 
Extensive information about the work to be completed resides in the EC packages in Asset Suite (Passport) as well as the 
EC Working Files (accessed under Topic Notes in the EC Panel), and the 3D model.  
OPG staff have provided all available documentation, and assistance as necessary to facilitate smooth transition of these 
modifications to the new Contractor, as described in the engineering transition plan in Appendix I.  
 
Every effort has been made to generate a complete and accurate scope of work. Supplementing this was an OPG led 
collaborative review of the design and schedule information to support the Contractor’s understanding of this scope. This 
included items such as, but not limited to, collaborative review of the scope of work, design packages, in progress 
assessing packages, materials status, schedule review, field walk downs, and estimate development. The Contractor shall 
assume that no hazardous materials or contaminants are present at the job site.  Any contamination introduced by the 
Contractor will be the responsibility of the Contractor. 
 
A detailed breakdown of the current project status follows below. 
 
Site Preparation :  
The new HWMB West Annex will be located inside the Darlington Nuclear Generating Station protected area, between the 
TRF/HWMB and SG Fuel Oil Tank 2. All existing services (underground and aboveground) on the building footprint have 
been removed/relocated to support installation of caissons along the building perimeter. Additional relocations for pipe 
chase installation and power supply installation will be required and is included in the scope of this contract. Completion 
(reinstallation) of some of the permanent relocates is outstanding as detailed below.  
 
The Work plans for the following scope are located in Appendix A. The Contractor shall be responsible to complete the 
remaining procurement, installation planning (assessing and scheduling), construction, commissioning, Available for 
Service (AFS) and closeout work associated with each design package in this section. 
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EC# Design EC Title Discipline Field Status Notes 


120400 TMOD Yard Drainage CIVIL Partially Complete 
Small portion of TMOD (TRF Loading Dock Roof Drain line to 
MH413) remains to be removed after EC#120341 completion 


120415 
TMOD SG Cable Duct - 
temporary cables connection 


ELEC Partially Complete 
Temporary cables in service for cable duct removed under 
EC#120340; TMOD to be removed after completion of PMOD 


120340 
PMOD Relocation of SG Cable 
Duct 


ELEC Partially Complete 
Existing cable duct removed, new duct to be installed upon 
completion of HWMB-WA and cutting off of the caisson piles  


120341 
Relocation of TRF loading dock 
roof/condensate and 
underground Line 


MECH Partially Complete 
Line removal in yard complete, new line drain to be tied from 
West Annex 


120670 
RELOCATION OF GAS SERVICES 
INSTRUMENTATION 


I&C Partially Complete 
Argon conduit has been installed. Temporary cables have been 
installed for helium & oxygen systems, with conduit relocation 
to be performed after completion of pipe chase/tunnel works. 


120406 Tie-in to DIOTs MECH In-progress 
This scope is completed by others. However, this scope under 
other EC’s include tie-in to these lines.  EC provided for 
information only. 


 
Known relocates required to support Pipe Chase installation: 
 
The Contractor shall be responsible to complete any required engineering, procurement, installation planning (assessing 
and scheduling), construction, commissioning, Available for Service (AFS) and closeout work associated with the buried 
interferences with the proposed pipe chase. 
 


Designation Description Reference Dwgs Notes 
Known Interferences 


600 CSP Yard Drainage CSP NK38-D1H-10249-1343, 
NK38-D0H-15200-1004 Relocated per EC#120353 


7811-L18-W10APAA Foam fire line NK38-D1H-10249-1343 
Section of pipe removed & 
reinstalled per WO#03044931, 
no relocation 


4" PVC Conduit TRF I&C cables Conduit NK38-D1S-57500-0030 See EC#120670 change papers 
7572-L801-
N1ANE(Spare) TRF Nitrogen (abandoned) NK38-D1H-10249-1343  


A1 1/2ATC TRF Argon line (abandoned) NK38-D1H-10249-1343 Abandoned per EC#122210 


Ground grid 500 MCM bare copper ground 
cable NK38-D0S-57600-0002 


Relocated per EC#120670 (see 
change papers as EC not closed 
yet) 


D2O caisson tie-backs Caisson tiebacks NK38-DRAW-23810-
10001 to 10004 


Installed by 
EllisDon/AnchorShoring; 
Drawings may not reflect as-built 


* Services relocated by D2O Project with the intent to avoid future pipe chase 


7210-L921-W30A TRF LPSW Discharge NK38-D1H-10249-1343 
Relocated per EC#120404; 
Cathodic protection MA's 
installed as well 


7554-L601-H1/2ANF TRF Helium Supply 
NK38-D1H-10249-1343, 
NK38-DRAW-75549-
10002 


Relocated per EC#124052 


7551-L701-O2 1ATC TRF Oxygen Supply 
NK38-D1H-10249-1343, 
NK38-DRAW-75519-
10001 


Relocated per EC#122212 (see 
change papers as closeout in 
progress) 


 
Tie-In/HWMB Relocates:  
The table below summarizes the status of tie-ins to the existing station services/systems. The Contractor shall be 
responsible to complete the remaining procurement, installation planning (assessing and scheduling), construction, 
commissioning, Available for Service (AFS) and closeout work associated with each design package in this section. The 
Contractor shall be responsible to execute the tie-ins through scheduling on the Darlington Station execution schedule. The 
work is currently scheduled with the station and execution dates (start of installation), but require revision based on the 
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Contractor’s schedule. These tie-ins do not require a TRF outage.  
 
Note the Contractor will be responsible to drain lines following isolation by OPG. Where there is tritium content, that work 
will be completed in rubber areas. All areas of the TRF/HWMB are “Zone 3”. The Contractor shall be responsible to 
complete the remaining procurement, installation planning (assessing and scheduling), construction, commissioning, 
Available for Service (AFS) and closeout work associated with each design package in this section.  
 


EC# Design EC Title Discipline Field Status Notes 


121327 
Reconfiguration of the D2O 
Cleanup System 


MECH Not started  To be executed in this contract scope. Likely rubber area. 


120405 Tie-in to D2O Cleanup System MECH Not started  To be executed in this contract scope. Likely rubber area. 


120401 Tie-in to Moderator D2O Supply MECH Not started To be executed in this contract scope. Likely rubber area. 


120402 
Tie-in to PHT D2O 
Supply/Transfer System 


MECH Not started To be executed in this contract scope. Likely rubber area. 


120408 Tie-in to Upgrader System MECH Not started To be executed in this contract scope. Likely rubber area. 


120427 
Tie-in to Domestic Water 
System 


MECH Not started To be executed in this contract scope 


120428 Tie-in to Demineralised Water MECH Not started To be executed in this contract scope 


120426 
Tie in and transfer Sewage 
System 


MECH Cancelled Cancelled 


120720 Tie-in to Fire Protection Water MECH Not started To be executed in this contract scope 


120557 Tie-in to Breathing Air MECH Not started To be executed in this contract scope 


EC# Design EC Title Discipline Field Status Notes 


120452 
Relocation of Mech Lines in 
Loading Bay 


MECH Not started To be executed in this contract scope 


120577 
Relocation of Elec/IC Lines in 
Loading Bay 


ELEC Not started To be executed in this contract scope 


 
Dike Complete: 
Dike complete or “Ready for Tanks”  Milestone is defined, for the purpose of this SOW, as OPG acceptance of the 
completion of the curing of basement foundation slabs (raft slab & topping slab), and internal and external walls. This 
excludes the 100 m elevation slab or the removal of the shoring cross braces, which is to be executed by the Contractor. 
Ready for Tanks milestone includes installation of all cast in place embedments. 
 
Mechanical and electrical work will be executed within this footprint after the “Ready for Tanks” milestone by the 
Contractor. 
 
Cast-in-place embedments in the seismic dike (below 100 m elevation) are excluded from the Contractors scope. 
 
Excavation:  
To facilitate the excavation of the building 14.5 meters below grade, a shoring system consisting of caisson wall of 160 
caissons and multi-level tie-backs has been installed. Due to proximity of excavation to the adjacent buildings and buried 
services, internal bracing (struts) was required to compliment the tie-backs. The Contractor executing the scope of work 
outlined in this document will be responsible to hoist all tanks and mechanical equipment into the newly poured seismic 
dyke foundation through the existing temporary bracing systems following dyke construction, prior to pouring of the 100 m 
floor slab. This scope of work will be critical path, and will be detailed in the Process Section further below.  
 
Notes: 
 
The internal bracing for the shoring is generally designed to allow installation of the tanks prior to pouring the 100 m floor 
slab. However, some of the tanks will need to be moved under the cross braces into their final position (see NK38-DRAW-
23810-10001). The Contractor shall develop rigging equipment and lifting procedures with the OEM (Babcock & Wilcox) 
support to safely install the tanks in the basement. 
 
Removal of the struts and cutting down of the caissons is included in the Contractor’s scope. 
 
OPG will provide dewatering system equipment (weir tanks, filters, etc). Connection of dewatering equipment for the pipe 
chase installation and connection to the dewatering system is included in the Contractors scope. 
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Building (Civil): 
The following is a summary of the civil Design Packages, and their current execution status. To date, the shoring system 
was installed, excavation is complete, mud slab poured, rock anchors installed, and raft slab installed, and first lift of the 
exterior walls are in progress. The civil portion of this work listed below is presently assigned to others up to dike 
completion below the 100 m elevation floor slab. 
 
The Contractor shall install maintenance platforms at 94 elevation, structural steel erection in basement, construction of the 
100 m elevation floor slab, permanent stair tower installation, and all above ground, civil/building structure, the causeway, 
and the pipe tunnel to existing HWMB. 
 
The picture depicts the current design for the HWMB. 
 


 
 
Please refer to Construction Specification (NK38-DS-23800-10001) for civil details for the ECs in the table 
below.  Completion of remaining civil installation by the Contractor is to be per the Construction Specification.  
 
The Contractor shall be responsible to complete the remaining procurement, installation planning (assessing and 
scheduling), construction, commissioning, Available for Service (AFS) and closeout work associated with each design 
package in this section. 


EC# Design EC Title Discipline Field Status Notes 


120471 #81 Seismic Dike CIVIL In Progress 


Requires completion of 100 m elevation slab, following 
basement walls, foundation (raft & topping) slabs are 
complete.  
As part of completing this optional scope, cutting of the 
piles (~ 1 m below grade) is required. See shop drawings for 
details (reference documents to this EC). 


121447 
#83 Storage Tank Supports and 
Topping Slab 


CIVIL Not started 
Excluded from the scope of this work with the exception of 
tank supports, and active drainage sump installation. 
Remaining work following “Ready for tanks” is included in 
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Contractor scope. 


120343 
#78 Building Design, Architectural and 
Structural 


CIVIL Not started Included in scope. 


120906 
#80 Causeway Connecting West 
Annex to Loading Dock 


CIVIL Not started Included in scope. 


123130 
 #99 DEC Buried Pipe Chase Between 
TRF and West Annex 


CIVIL Not started 


Included in this scope. It is assumed dewatering can be 
achieved via the box drain pump outs through the 
dewatering skid.  Note, engineering, procurement, and 
construction for any relocates inside the existing HWMB as 
a result of the pipe chase penetration is included in the 
Contractor scope. 


121146 #84 Maintenance Platform CIVIL Not started Included in scope. 


121147 #85 Hoists CIVIL Not started Included in scope. 


121322 #82 Radiation Shielding Design CIVIL N/A 
This is a contingency EC, to be developed for provision of 
permanent shielding in certain areas, if required after 
completion of radiation analysis by OPG. 


 
Note: A BOM does not exist for EC#120343 or EC#120906 (causeway civil) per NK38-CORR-38000-0460009. 
 
 
 
 
Process systems:  
A total of 25 storage tanks (supplied and free issued by OPG) will be installed to store heavy water from the Moderator, 
Heat Transport, Cleanup systems, etc. Support equipment such as piping, valves, pumps, instrumentation & controls will 
be provided to monitor and operate the facility. Heavy water transfer capability from the existing HWMB tanks, the TRF 
facility, and DNGS Units 1 through 4 to the new storage tanks will be provided through additional tie-ins. In addition, there 
are tanks for RVs discharge, active drainage, and inactive drainage (which shall be free issued by OPG). The maximum 
tank dry weight is approximately 17,500 lbs. 
 
The process system installation is on critical path, and the Contractor will be scheduled on a 5 x 20 hour shift schedule + a 
10 hour shift on Saturday. OPG is looking for best industry practices regarding pipe installation, and expects details 
regarding pre-fabrication plan and modularization to be reviewed and a business case presented to support cost/schedule 
advances to the project schedule. Lastly, automatic and/or orbital welding technology, or equivalent welding techniques are 
to be considered to support the schedule for this project. 
 
The 25 storage tanks are being fabricated by others, and can be ready for delivery to OPG East Warehouse between 
September 1, 2015 and November 15, 2015. There are an additional 3 non-storage tanks that will be procured by OPG, 
delivered to OPG East Warehouse by January 30, 2016.  The Contractor shall be responsible for receiving the tanks at 
Darlington Site from OPG.  The Contractor retains, as part of this scope, care and custody of the storage and non-storage 
tanks until installation.  The Contractor shall unload and store the tanks at the designated storage area at Darlington site. 
The Contractor is responsible for lifting and installing the tanks within the dike area per the design. The scope includes all 
procurement of outstanding permanent materials & consumables (outside of welding consumables) for the below design 
packages. 
 
Code class approval has been completed by the CNSC for ECs 120421, 120422, 120423, 120424 and provisional 
registration for these ECs with the TSSA has been obtained. 
 
The table below summarizes the status of tie-ins to the existing station services/systems. The Contractor shall be 
responsible to complete the remaining procurement, installation planning (assessing and scheduling), construction, pre-
commissioning check-out and testing,, Available for Service (AFS) and closeout work associated with each design package 
in this section.  
 


EC# Design EC Title Discipline Field Status Notes 


120421 
#46-1 (38110) Tanks/Piping for D2O 
Supply 


MECH Not started 
To be executed in this contract scope. This system is 
the priority system to place in service, in particular the 
PHT tanks. 


120422 
#47-2 (38110) Tanks/Piping for TRF 
Outgoing 


MECH Not started 
To be executed in this contract scope. This design 
package is for the TRF operational improvement scope. 


120423 
#46-2 (38500) Tanks/Piping for 
Downgraded 


MECH Not started 
To be executed in this contract scope. This design 
package is required for refurbishment. 


120424 
#47-1 (38410) Tanks/Piping for D2O 
Clean Up 


MECH Not started 
To be executed in this contract scope. This design 
package is for the TRF operational improvement scope. 
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120488 
#68 Storage Tank/Equipment Control 
System 


I&C Not started To be executed in this contract scope.  


120489 #69 Storage Tank Level Indicators I&C Not started To be executed in this contract scope 


120523 #53 Drum Filling/Testing/Cleaning MECH Not started 
To be executed in this contract scope. This design 
package is for the TRF operational improvement scope. 


 
Auxiliary Process Systems:  
The table below summarizes the status of tie-ins to the existing station services/systems. The Contractor shall be 
responsible to complete the remaining procurement, installation planning (assessing and scheduling), construction, 
commissioning, Available for Service (AFS) and closeout work associated with each design package in this section.  
  


EC# Design EC Title Discipline Field Status Notes 


121133 
#33 (75160 & 75110) Instrument Air and Service Air 
System 


MECH Not started To be executed in this contract scope 


121326 
#96 Elec and I&C for new Instrument/Service Air 
Compressors 


ELEC Not started To be executed in this contract scope 


121320 
#52 (73870 & 38300) Chilled Water and Air 
Conditioning Units 


MECH Not started To be executed in this contract scope 


121805 I&C and power for chilled water system ELEC/I&C Not started To be executed in this contract scope 


121318 #95 (SCI 63830) DEC for D20 Vapour Recovery ELEC/I&C Not started To be executed in this contract scope 


121319 #94 (SCI 38300) DEC for D20 Vapour Recovery MECH Not started To be executed in this contract scope 


120784 
#27 (79710 & 38210) Active Plant Drainage + D2O 
Liquid Recovery Sump 


MECH Not started 
All scope of this EC not embedded into the 
raft slab to be executed in this contract 
scope 


120485 
#54 Misc Electrical Power to Pump Motors & Equip 
(Active/inactive), CDF rack 


ELEC Not started To be executed in this contract scope 


120643 #50-2 (SCI 79110) Inactive Plant Drainage MECH Not started To be executed in this contract scope 


120491 
#71 (67989) Fixed Gaseous Effluent Radioactivity 
Monitoring 


I&C Not started To be executed in this contract scope 


120492 #74 (62341 & 62330) FAATM and FAAGM I&C Not started To be executed in this contract scope 


120493 #66 (63860) D2O Leak Detection System ( Beetles) I&C Not started To be executed in this contract scope 


 
Building Electrical Services:  
The building electrical loads will be supplied by a new distribution network being installed as part of project 10-73821 DN 
Electrical Power Distribution System. A backup electrical power supply will also be provided by the Contractor to maintain 
critical loads in service. The following is a summary of the Design Packages, and their current status.  
 
All civil support work such as concrete pad and installation of enclosure for backup generator, trenching/boring for cable 
installation etc will remain responsibility of the Contractor and shall be executed per the applicable sections of project 
construction specification (NK38-DS-23800-10001). 
 
The Contractor shall be responsible to complete the remaining procurement, installation planning (assessing and 
scheduling), construction, commissioning, Available for Service (AFS) and closeout work associated with each design 
package in this section.  
 


EC# Design EC Title Discipline Field Status Notes 


127218 
Cable Duct from SWG53 to 
D2O/RFRISA buildings 


ELEC Not started 
To be executed in this contract scope. Note, installation 
of the cable duct shown on NK38-DRAW-25750-10001 to 
MH1010 will be completed by others.  


120472 
#56 Electrical Power Supply for West 
Annex 


ELEC Not started 
To be executed in this contract scope. Note, this EC 
includes cable duct between MH9002 and the HWMB-
WA. 


120474 #57 Back-up Power ELEC Not started To be executed in this contract scope 


120478 #63 MCC Design ELEC Not started To be executed in this contract scope 


120479 
#55 Building Lighting and Electrical 
Distribution System 


ELEC Not started To be executed in this contract scope 


120475 
#58 Uninterruptible Power Supply 
(UPS) 


ELEC Not started To be executed in this contract scope 


120476 
#59 Grounding System for West 
Annex 


ELEC Not started 
All scope of this EC not embedded into the foundation 
slab/walls to be executed in this contract scope 


120477 #60 Cable Support Systems ELEC Not started To be executed in this contract scope 


127532 Misc building electrical and I&C  ELEC Not started To be executed in this contract scope 
129058 DESIGN-DNGS HWMB WEST ANNEX ELEC Not Started To be executed in this contract scope 
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120/208V NORMAL/BACKUP POWER 
DISTRIBUTION SYSTEM 


 
Building Services Systems::  
 
The following design packages are for the building services systems. The Contractor shall be responsible to complete the 
remaining procurement, installation planning (assessing and scheduling), construction, commissioning, Available for 
Service (AFS) and closeout work associated with each design package in this section.  
 


EC# Design EC Title Discipline Field Status Notes 


120615 #43 Fire Protection Design (Standpipe & Cabinets) MECH Not started To be executed in this contract scope 


120616 #42 Sprinkler System MECH Not started To be executed in this contract scope 


120351 #64 (67870) Fire and Smoke Detection System I&C Not started To be executed in this contract scope 


120494 #77 Ventilation System I&C I&C Not started To be executed in this contract scope 


121323 #51 Steam Heating, Condensate, Ventilation MECH Not started To be executed in this contract scope 


120349 #73 (60220 & 69040) Telephone/LAN I&C Not started To be executed in this contract scope 


120588 
#44 Building Plumbing, Emergency Shower & 
Eyewash, Sewage, Domestic Water 


MECH Not started To be executed in this contract scope 


120352 #65 (60215) Public Address System I&C Not started To be executed in this contract scope 


120481 #75 (62321) Personnel and Portal Monitors I&C Not started To be executed in this contract scope 


 
 
 
 
Procurement Status 
The vast majority of materials supporting this scope shall be procured as part of this scope of work by the Contractor. The 
Contractor scope excludes procurement, supply, interim storage and maintenance of : 


1. 25 main process tanks (See Appendix G for list of tanks excluded) Target Delivery Date to OPG: November 15, 
2015 


2. Vapour recovery heat exchangers Target Delivery Date to OPG: March 15, 2016 
3. Class 3/6 pumps (See Appendix G for list of pumps excluded) Target Delivery Date to OPG: January 15, 2016 
4. 3 auxiliary / non-storage tanks (RVs discharge, active drainage, and inactive drainage tanks) Target Delivery Date: 


TBD 
5. See Appendix L for list of valves procured by OPG 


 
OPG will free issue all except the valves.  The Contractor will perform full receiving inspection on behalf of OPG for valves 
procured by OPG. See Appendix L. This includes full receiving inspection per requirements of applicable codes and 
standards and the Certificate of Authorization holder obligations.  Contractor to promptly report and deficiencies to OPG; 
OPG will retain responsibility for disposition issues to be addressed by the valve supplier.  Contractor to produce receiving 
inspection report, along with a copy of all history docket documentation received from the vendor to OPG. 
 
A list of key material Technical Specifications can be seen in Appendix F. Appendix G includes the list of equipment tags 
for tanks and pumps ordered by RCMT. Utilizing this equipment and installing per design under the Contractor’s QA is part 
of the scope of this work. Appendix H - Vendor List for Key Major Equipment includes a list of vendors previously 
engaged to supply the listed equipment. The supply of the listed material is not currently assigned to the listed vendors (i.e. 
no purchase order has been awarded). 
 
 
Workplans: 
 
OPG will prepare the workplans per N-INS-08120-10011 for the project. The Contractor shall provide support for 
OPG in the form of providing input, reviewing, and signing as reviewer for workplans related to installations covered 
in this scope. The work plan is a planning/co-ordination procedure, and does not replace elements of the 
Contractor’s QA program (such as, but not limited to, Comprehensive Work Packages, Inspection Test Plans, etc). 


Engineering  
 
The completion of detailed design “Revision 0” was available April 30th, 2015; however some ECs will be transitioned with 
discrete deliverables only, and will not be “Revision 0” complete. 
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Initial issue, or “Revision 0/Rev 0”, is considered progression of all design elements with exception of vendor design data, 
which will be provided by OPG as part of this scope of work. Rev 0 for the main process systems will be released to allow 
pre-fabrication to begin. The Contractor will prepare subsequent revisions (as some are already a revision higher than 1), 
or “Revision 1”, of the drawings upon receipt of vendor technical data. 
 
Field engineering support for the procurement and construction scope performed by the Contractor shall be provided by the 
Contractor.  
 
See Appendix I for the list of final transition of ECs to the new Contractor. 
 
All currently completed and draft drawings have been provided to the Contractor. As well, the latest 3D model has also 
been provided for reference purposes. The Contractor shall be responsible to co-ordinate with OPG to support completion 
of the design with regards to supplying material vendor technical data. The Contractor shall update existing calculations, if 
required, using analysis software with the original file in the native format from the original Design Agency made available 
to the Contractor by OPG. 
 
For list of all Design Engineering changes, associated work orders, and work plans, see  Appendix A.  
 
For ECs transitioned to the Contractor at Rev 0, the Contractor shall assume accountability of the ECs for engineering 
support during installation, commissioning, Available For Service and closeout.  
 
Also, several ECs for new HWMB-WA were accepted at Rev 0 by exception, without vendor documentation. These Rev 0 
ECs are not released for construction. The Contractor shall initiate procurement of these large materials, and complete Rev 
01 EC package, incorporating all missing vendor information in Rev 0 and include disposition of all open issues in EC 
Issues Tracking File (ITF) at Rev 0, changes to Online Wiring (OLW), Third Party Fire evaluation, HFE , Fire Hazard 
Assessment etc. 
 
All design progression as part of this scope shall be in compliance with N-PROC-MP-0090 and associated governance.   
The below summarizes some of the key deliverables identified in the governance, but is not exhaustive.  
 
Miscellaneous Engineering Deliverables per N-PROC-MP-0090 include items such as:- 


 Maintain and update Design Plan for Master ECs 
 Revision of previously completed documents to incorporate new information related to vendor material information 


and/or constructability review (constructability review updates pending OPG approval) 
 Maintain up to date Issues Tracking File (ITF) and progress closure of outstanding issues 
 Design manual preparation, changes/addendums to existing design manuals (See ECs 127515 and 127514) 
 Detailed Commissioning Specifications (DCS) and Commissioning Reports 
 Updates for any documents identified by Document Scoping Checklist 
 Final TSSA Registration for systems with Provisional TSSA Registration only at Rev 0 
 Provide material substitution (i.e. DBOM update) to suit purchasing or field needs 
 Incorporate Field Changes into Design EC Revision prior to system energization for commissioning 
 Completion of MPER Report (See Appendix I, EC 120491) 
 Management and close-out of Project EC 120412 


 
Closeout  


 Drawings, non-drawings (BOMs, SCL, CALCs etc) update 
 Asset Suite Design EC closeout (including AEL launch) 
 Closeout Design EC 
 Closeout Master EC 
 


Engineering support to procurement 
 Prepare/Revise technical specifications as required 
 Respond to vendor technical inquiries in support of RFQ 
 Review and disposition vendor concessions/exceptions/non-conformances 
 Perform bid technical evaluation and recommendation 
 Accept/Incorporate vendor technical documents into Design EC 
 Asset Suite updates for Equipment Bill of Materials (EBOMs), Make/Model updates, Cat ID processing 
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      Other Items: 


 Preparation of all outstanding design manuals for this scope.  See N-PROC-MP-0065, “Preperation and 
Revision of System Design Manuals” for reference. (See ECs 127515 and 127514) 


 Preperation of all outstanding SAT Compliant Training and Crew Familiarization for this scope. 
 Preparation of procedures. See N-PROC-AS-0028, “Development and Review of Technical Procedures” for 


reference. 
 


 
The detailed engineering of HWMB-WA will be transitioned to the Contractor.  The majority of the design packages will be 
at Rev 0 (or higher rev) accepted by OPG.  11 EC’s will be deliverable based with draft Rev 0 working files, but no 
engineering stamped drawings/package accepted by OPG. This is because OPG has assessed that both outstanding 
vendor information and the requirement for constructability input precludes accepting a Rev 0 for these design packages 
before turnover.  For these deliverable based ECs, the Contractor shall complete the engineering through to initial Rev 0 
design, and provide subsequent engineering support throughout installation, Available For Service and closeout.  
 
All R00 (OPG accepted) DECs completed by the original Design Agency will be compliant to applicable Codes & 
Standards, completed in accordance with N‐PROC-MP‐0090, and approved in Asset Suite by OPG. The Contractor’s 
scope of work is limited to subsequent revisions due to incorporation of final vendor information and non-intent design 
changes only.  Any design intent changes will be approved by OPG (scope, cost, schedule).  For clarity, a Rev 00 package 
involves: 
 


1. COMS are complete; 
2. CNSC submissions have been finalized and closed; 
3. Provisional TSSA Registration is complete; 
4. DECs for Tie-ins have been released for Construction; 
5. Design Reports with seismic analysis are finalized; 
6. Design assumptions and validation; 
7. Calculations 
8. All design-related open issues recorded in the ITF (Issue Tracking File) at Rev-00 have been closed; 
9. Native files for documents requiring updates. 
10. For DEC 120479 & 120476, it is understood that the required Lighting Calculation and Grounding Calculation 


are completed by the original Design Agency prior to OPG. Acceptance of these DECs at Rev 00. 
11. Initial third party reviews 


 
For ECs transitioned to the Contractor at Rev 0, the Contractor shall assume accountability of the ECs for engineering 
support during installation, commissioning, Available For Service and closeout. Also, several ECs for new HWMB-WA were 
accepted at Rev 0 by exception, without vendor documentation. These Rev 0 ECs are not released for construction. The 
Contractor shall initiate procurement of these large materials, and complete Rev 01 EC package, incorporating all missing 
vendor information in Rev 0 and include disposition of all open issues in EC Issues Tracking File (ITF) at Rev 0, changes to 
Online Wiring (OLW), Third Party Fire evaluation, HFE , Fire Hazard Assessment etc.  See Appendix I for status of 
outstanding ECs to be transitioned to the new Contractor. 
 
Also the Contractor shall be responsible for the design, procurement, installation, commissioning, and Available for 
Service (AFS) of a temporary modification (TMOD) to allow draining the PHT system into the new PHT tanks. This 
includes TMOD removal and all closeout work associated with the TMOD. 
 
The purpose of this TMOD is to eliminate the risk of the overall facility not being ready to receive PHT water when required 
by the Refurbishment Outage. The TMOD will run lines/hoses from the PHT tie-in point (captured in EC 120402) inside the 
existing facility to the new PHT tanks inside the new HWMB. This option must present a schedule that will eliminate the risk 
of PHT storage not being available for Start of Refurbishment.  The concept for the TMOD to advance the "Ready to 
Receive D2O" Milestone has been presented in Appendix J. It will be further developed upon award and it is dependent 
on the ability to obtain required TSSA approvals. 
 
All design progression as part of this scope shall be in compliance with N-PROC-MP-0090 and associated governance.  
 


Contracting Services Required: Engineering, Procurement and Construction       


Contractor/Owner Interface Requirements:  As per ES MSA COIR (N-COI-00120-00001) unless otherwise 
stated on the List of Deviations 


  ES MSA Work Request #: ES 639 
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4. Description of Engineering Work  


Contract Engineering 
Services Required:  NO (Remainder of this section is not applicable) 


  YES (Check all Applicable Engineering Services and Complete Remainder of this 
section)  


Conceptual Engineering:  YES  NO 


Modification Planning:  YES  NO 


Detailed Engineering:  YES  NO 


Procurement Engineering Support:  YES  NO 


Installation/Commissioning Support:  YES  NO 
Available for Service & Project Closeout 
Support:  YES  NO 


Other Engineering/Technical Support:  YES   NO 
 


Additional Comments/Details: 
 Conceptual Engineering & Modification Planning per N-PROC-MP-0090 as required (i.e. Pipe Chase).


 


 
5. Description of Procurement Work 


Contract Procurement Services Required:  YES (Complete remainder of this section) 


  NO (Remainder of this section is not applicable) 


Procurement Responsibility: Both OPG and Contractor.  


Miscellaneous Materials, Tools and Equipment: Provided by Contractor.  


Additional Comments/Details: 
Welding consumables shall be provided by OPG. Miscellaneous tools, consumables (with the exception of welding 
consumables), and construction support equipment, as required, shall be provided by the Contractor.  
 
Balance of permanent material procurement is in the scope of this contract. All remaining procurement of material shall be 
completed by the Contractor, unless otherwise directed by OPG. 
 
A Procurement Plan is required for the procurement of all material/equipment required to complete this scope. 
 
A list of key technical specifications for major equipment to be procured can be found in Appendix F.  The Design EC’s 
contain a full list of technical specifications and material to be procured by the Contractor.    
 
The current D2O Tool Crib will be re-assigned to the Contractor upon full mobilization to the site (following completion of 
the seismic dike below the 100 m elevation). 
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6. Description of Construction and Commissioning Work  


Contract Construction/Commissioning 
Services Required:  YES (Complete remainder of this section) 


  NO (Remainder of this section is not applicable) 
 


Construction and Commissioning Strategy: 
 The Contractor shall supply all deliverables outlined in the Contract Owner Interface Requirements (COIR), unless 


otherwise indicated per a List of Deviations. The Contractor shall be responsible for the balance of construction of the new 
HWMB West Annex including (but not limited to) completion of outstanding process/electrical systems, and tie-ins to 
existing station systems. The Contractor shall also be responsible for construction, operation, and maintenance of all 
temporary construction support infrastructure brought in by the Contractor to facilitate the work. 
OPG will remain the project owner and constructor as defined in OHSA and, as such, OPG Work Protection code will apply 
for all work to be executed (including provision of HoR). Other expectations/deliverables of the Construction phase are as 
follows: 


- Some tie-in activities may be required to be undertaken during off hours (i.e., limited night time hours or 
weekends). 


- The work week is expected to be a 100 hour work week, on a 5 days by 20 hours schedule (two 5 x 8 hour shifts 
a day plus overtime), with every Saturday (44 per year, which excludes long weekends) budgeted for a 10 hour 
shift as a separate overtime allowance to be utilized as needed to maintain schedule. 


- The Contractor is to follow OPG work planning procedures N-PROC-MA-0022 for innage and N-PROC-MA-0013 
for outage, unless approved to deviate by OPG. 


- The Contractor is expected to coordinate with OPG resource requirements for any support required to complete 
construction activities. These support tasks shall be included in the P6 schedule. 


- Contractor will sign off to work authorization, excavation cards, drill cards, as necessary. 
- The Contractor shall be responsible for equipment labeling and tagging, as per N-PROC-OP-0034 “Equipment 


Labeling” and D-ED-01520-10001 “Darlington Equipment Identification”. 
- Maintain housekeeping at all times to station standards (N-STD-MA-0008). 
- With respect to welding, OPG will issue welding consumables to the Contractor upon formal and timely request 


after the contract award. The Contractor will store/issue/utilize the materials under their own quality program 
which are expected to be in compliance or equivalent to OPG Nuclear’s welding engineering standards such as 
N-STW-04800-10001 and N-STW-04800-10010. The Contractor QC personnel are obligated to consult with OPG 
Welding personnel (supervisor, engineers, program owners) for any need to clarify quality issues or procedural 
requirements. 


- The Contractor will accommodate field oversight activities to be performed by OPG personnel during execution. 
- Scaffold shall be supplied and erected by the Contractor. Scaffolding shall be marked to distinguish it from OPG’s 


scaffold.  
- Start of day shift typically is 7 am, and can be modified within union agreements and with OPG approval. 
- Provide a copy of all sub-contracts to OPG within 1 week of issuance by the Contractor, to facilitate OPG review 


of the scope document and terms and conditions. 
Construction Sequence 
 
The Contractor shall sequence work to optimize and advance the schedule while minimizing cost. 


 
Progress Updates 
 
The Contractor will provide OPG with a weekly report indicating the status and progress of the Work (including labour 
hours expended and the expected outstanding labour hours of work), and setting out any deviations or anticipated 
deviations from the Project Schedule.  This will include report on cost and schedule, CPI/SPI, issuance of minutes, earned 
value, and weekly cash flow forecasts. 
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Other expectations/deliverables of the Construction phase include: 


 
Work Planning 


1. Prepare Work Order Assessments in Passport 2. Project Site Specific Safety Plan 


3. 
Site Specific Environmental Management Plan 


4. Request and specify laydown area requirements. Erect 
laydown area barriers. 


5. 
Job Safety Analyses as per N-INS-08965-10014 


6. Coordinate schedule logic with Darlington Work Control 
and attend “T minus” reporting meetings 


7. 
Identify materials requiring Hazmat approval and 
provide MSDS sheets to OPG for approval 


8 Prepare work packages including ITPs and other QA/QC 
related forms as per the Contractor’s Quality Assurance 
program 


Work Execution 


8. Temporary lighting and grounding 9. Submit PC1s 


10. Fire Watch 11. Hoisting and Rigging 


12. Scaffolding 13. Safe Work Areas 


14. Provide Holder of Record (HoR) and Maintenance 
Authority (MA) for all work 


15. 
Provide Safety Officer(s) 


16. Maintain clean work area and dispose of non-active 
waste 


17. 
Installation field technical support 


18. 
Removal of any temporary services installed 


19. Use of the 30/60/90 minute rule for prompt 
communication of issues to OPG Project Manager and 
Project Control Centre (PCC) 


20. 
Sign on to dig and drill/chipping cards as required 


21. Provide all tools and equipment necessary to complete 
the work scope, except dewatering equipment and 
radiation PPE  


22. Construction and laydown area fencing 23.  


Administration 


23. Field Initiated Changes (FIC) / Minor Field Initiated 
Changes (MINORFIC) 


24. Complete Work Reports in Passport at end of shift 
where applicable 


25. Compliance with Contract Administration in Oncore 
including timesheet entry, progress entry, recording of 
delays, etc, in accordance with N-INS-00150-10001 
“Contract Administration in Oncore” 


26. 
Timely Station Condition Record (SCR) submissions for 
adverse conditions 


 
Commissioning: 
 
Commissioning responsibilities are outlined in the COIR sections 4.70, 4.71. 4.72, and associated D2O project.  In 
general, commissioning is performed and directed by OPG through OPG prepared work plans.  The focus of 
commissioning is to verify the performance of the constructed works to required design performance requirements.  
Contractor assistance for commissioning will be provided through: 
 


 Commissioning specifications prepared and issued by the Contractor 
 Provision of trades support and their management by the Contractor 
 Review of Commissioning Reports prepared by OPG 


Pre-Commissioning activities are the responsibility of the Contractor and will be performed to verify the constructed 
works conform to the project design and quality requirements and are capable of being tested during commissioning.  
As part of pre-commissioning, the Contractor shall perform the following: 
 


 Prepare and issue Inspection and Test Plans (ITPs) that describe and document the performance of the 
construction verification / pre-commissioning activities.  ITPs will reference applicable test procedures and 
standards and will identify and document OPG and authorized inspection agency (AIA) witness and 
documentation tasks.  Each ITP will require customer approval to implement and close-out, unless 
otherwise waived by the customer.  Pressure boundary ITPs will be signed off by the TSSA. 


 Perform testing, adjustment, and balancing (as applicable) of building services, including fire water, 
drainage, ventilation/HVAC systems in accordance with ITPs. 


 The process systems will be cleaned and flushed with virgin D2O prior to hydrotest/pressure test and 
leakage checks.  Supply and handling of any D2O will be provided by OPG.   


 Pre-commissioning construction check-out and test requirements (pre-operational testing activities) shall be 
aligned with the requirements detailed in N-GUID-09701-10019, NR Check Out and Test Requirements, to 
ensure construction, workmanship and materials are satisfactory prior to commencing energizing activities 
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Pre-Commissioning shall include, but not limited to: 


Review the Operations Turnover Plan and Issue Tracking File, to ensure deliverables required prior to 
commissioning have been completed. 


Hydrotest/pressure test of Pipelines (or equivalent TSSA approved testing method) per code requirements. 


Systematic Conformity Check of Equipment 


Static, De-energized Test of Equipment 


All construction related Inspection and Test Procedures (ITPs) including Pressure Boundary testing are successfully 
executed, recorded and available. 


Walk downs and pre-tests including start-up verification is complete. 


Designer of Record has approved all Field Initiated Changes (FICs) and integrated them on the marked-up as-built 
drawings required for the commissioning and the Constructor has assured himself that the systems are ready to be 
commissioned. 


A documented declaration by the Designer of Record that the installation executed in the field matches the design 
drawings and that there are no configuration discrepancies that may prevent execution of the commissioning to 
prove that installation and performance can meet the Design Requirements. 


Identification of all terminal points, open items and documentation that may impact on commissioning. 


OPG is planning to utilize virgin D2O instead of light water for pre-commissioning/commissioning activities to secure 
schedule advantage. This will alleviate the need for light water use during pre-commissioning/commissioning 
phases.   


The Contractor will be responsible to make any required corrections or re-work on its Project Works, during this 
phase to ensure readiness to turn the system over to OPG for commissioning. During commissioning, the Contractor 
is responsible to provide construction support to remedy any deficiencies found. 
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7. Specific Details of Work to be Performed 


Modification Design Requirements:  Complete 


  Reference MDR and Modification Outline (if available): 


 


 


MDRs: 
Modification Design Requirements:- 
NK38-MDR-38000-10003, " HWMB West Annex Permanent 
Modifications" 
This MDR covers the requirements for the new HWMB-WA civil 
structure, building, main process systems, electrical and auxiliary 
systems such as HVAC, Chilled Water, Instrument Air system etc 
 
NK38-MDR-38000-10004, “HWMB West Annex Temporary 
Modifications and buried services relocation permanent modifications" 
This MDR covers the requirements for buried services relocations 
modifications (i.e. LPSW pipe, Argon/Oxygen tank etc) and temporary 
modifications created in support of these services relocations.  
 
NK38-MDR-38000-10005, "Temporary modifications in support of 
construction of the HWMB West Annex" 
This MDR covers requirements for construction power, construction 
water supply and provision for temporary trailers (including LAN, 
telephone, fire tie-ins) inside the protected area.  
 
NK38-MDR-12320-10001”HWMB West Annex Construction Dewatering 
System” 
This MDR covers requirements for the groundwater dewatering system 
installed to support excavation and site earthworks. 
 
Master ECs/Modification Outlines: 
88528 
118632 
118880 
119821 
119824 


  MDR Not Available  
 


Technical/Performance Details: 
 
Refer to Appendix A – List of Design ECs for additional details. 


 
NOTE: See Section 16 for references. 
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8. Other Information 


This document does not preclude the ES MSA, COIR or Other Contractual requirements. 
Contents of the MDR shall NOT be duplicated in this section. 


Environmental:    
Work is to be executed consistent with OPG Environmental Procedures and the OPG Accepted Environmental 
Management Plan to be completed by the Contractor.  Soil removal (i.e. for cable duct excavation, and other excavation 
required to complete this scope of work) will be completed in accordance to the F1 Soil Management Plan.  Contractor will 
produce a Project Specific Environment Management Plan. 
 
  


 


Location and Interfacing:    
Laydown areas inside and outside PA 


 C4 and C5 SATMs 
 D9 
 F3/F10 


A map was provided showing these locations. Co-ordination of the lay down areas will be administered by OPG as multiple 
contractors will be utilizing these areas to support this project. 


 


Other:    
Interfacing Projects 
Project#10-73821 (DN Electrical Power Distribution Upgrade): 13.8 kV municipal electrical power supply to HWMB-West 
Annex is supplied through a new Switchgear (SW53) to be installed under this project. The switchgear is located 
southwest of the Protected Area and is scheduled to be available for service in Nov 2014. 
Project# 10-73810 (Retube & Feeder Replacement Island Support Annex - RFRISA): Project for construction of a 2 storey 
building west of HWMB-West Annex site. Some of the temporary construction services (such as temporary power supply 
through T11) are shared between HWMB-West Annex and RFRISA project. Traffic, SATM and general site logistics are to 
be coordinated with the RFRISA construction team. 
Project# 16-34000 (Auxiliary Heating Steam): This project supplies auxiliary heating steam to the station and existing 
HWMB, which will provide tie-in to the new HWMB-West Annex. This project is expected to be in service by Q3 2015. 


 
 


Site Construction Trailers:   
Two (2) offices and one (1) wash car trailers have been provided inside the PA south of the new HWMB-WA location 
to support day-to-day operations and oversight of construction activities; one trailer is designated for other personnel 
to support dyke scope of work, while the second would be made available for the Contractor’s and OPG’s use. Upon 
mobilization to site after Ready for Tanks, both trailers will be provided to the Contractor.  Two desks will be 
reserved for OPG use. 


Additionally, three (3) office trailers and one (1) wash car have been installed outside the PA in an area designated 
as D9. Two of these office trailer facilities can be made available for the Contractor’s personnel immediately upon 
contract award, while the remaining trailers will become available upon completion of the Ready for Tank milestone. 


 


Logistics:   
This project shall be executed within the Protected Area at the Darlington Nuclear Generating Station in Clarington, 
Ontario. The power plant will remain in operation during the construction period for this project, requiring careful co-
ordination and logistics planning to ensure safe and reliable plant operation, and safe, productive, and cost efficient project 
performance.  
The Contractor shall participate in planning, scheduling, and co-ordination meetings with OPG, and equipment 
manufacturers as needed. The Contractor shall be responsible for all house-keeping and general tidiness of the site for 
assigned work areas and ensure compliance with the OPG SATM process, and compliant with the external hazard 
assessment report (NK38-CORR-03610-0463061) for this project, or identify with sufficient notice the need to update this 
report should changes be required to support project performance. 
 
To support the construction of the new HWMB West Annex and other projects within the Protected Area (PA), a temporary 
dewatering system was installed inside the PA and a soil staging pad was constructed outside the PA. Operation of these 
areas shall be completed by others. 
 
The Contractor shall supply, install and be responsible for inspection of all necessary temporary lifting and rigging 
equipment such as chain falls, come-a-longs (abiding with the OPG Hoisting and Rigging Handbook), scissor lifts, 
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tow motors, forklifts, etc.  


The Contractor may secure a Space Allocation permit as required from OPG-DN to store field equipment, materials, 
and supplies (N-INS-09070-10001 and N-PROC-RA-0054). The Contractor will supply the storage cabinet(s) that 
must meet the appropriate standard required for the type of material being stored. 
 
Unless otherwise noted, OPG expects all equipment and rentals required to complete this scope shall be provided 
by the Contractor as part of this scope unless otherwise documented and agreed to by OPG in the purchase order.  


Craning over the Protected Area security fence is an option. Typically this involves development and approval of a 
plan, advance communication and authorization from security, as well as RP resources to support. 


 
 


Other:    
A full set of documents for this purchase order, including mark ups of scope to be eliminated, have been provided to the 
Contractor and shall be the basis of the purchase order. This includes all the latest draft EC documentation not yet formally 
accepted by OPG. 


 


Other:    
Project Execution Plans (for reference) 
In order to execute the scope of the project, numerous plans were prepared by the previous vendor and accepted by OPG. 
Below is a table summarizing the plans available for review. The notes section will indicate if a new plan is required to be 
developed by the Contractor as part of this scope, or if the previous plan can be assumed to be the process to be executed 
by the Contractor. 
 


OPG Document Number Title Notes 


NK38-PLAN-38000-10003 Environmental Plan 
Provided for reference. A specific plan shall be prepared 
by the Contractor as a part of this scope. 


NK38-PLAN-38000-10024 Project Safety Plan 
Provided for reference. A specific plan shall be prepared 
by the Contractor as a part of this scope. 


NK38-PLAN-38000-10023 Subcontractor Management Plan 
Provided for reference. A specific plan shall be prepared 
by the Contractor as a part of this scope. 


NK38-PLAN-38000-10005 Spill Prevention and Contingency Plan 
Provided for reference. A specific plan shall be prepared 
by the Contractor as a part of this scope. 


NK38-CORR-03610-0463061 
AMEX NSS External Hazards 
Assessment 


Confirmation that this instruction requires no changes is 
required within 3 weeks of PO award. 


NK38-PLAN-38000-10006 Waste Management Plan 
Provided for reference. A specific plan shall be prepared 
by the Contractor as a part of this scope. 


N/A Project Control Plan 
A specific plan shall be prepared by the Contractor as a 
part of this scope to demonstrate how cost and schedule 
will be managed. 


NK38-PLAN-38000-10018  Traffic and Logistics Plan  
Provided for reference. A specific plan shall be prepared 
by the Contractor as a part of this scope. 


NK38-REP-38000-10123 
Supplementary Geotechnical 
Investigation: HWMB 


Provided for reference. 


 


 


Temporary Construction Services   
A temporary construction power and water source has been installed to support the construction of HWMB-West Annex. 
Please refer to EC#121835 and EC#121736 for details of the sources and capacity available.  


 


 
NOTE: This section provides guidance only. The responsibility resides with the Contractor to include all conditions that may 
apply to the project.  
 


9. Schedule 


Schedule Constraints/Requirements:  
Schedule 
 
The schedule will be maintained by the Contractor in accordance with N-GUID-00120-10010, Projects and 
Modifications, Schedule Quality Expectations.  This includes items such as the following: 
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The Contractor will ensure that the Project Schedule provides for sufficient time for review of Submittals by OPG and for 
the Contractor to revise Submittals in accordance with the terms of this Agreement. OPG shall review and provide 
comments on the draft Project Schedule. Once OPG has completed its review and any comments from OPG have been 
incorporated, the Project Schedule shall be final and may only be further amended pursuant to a Project Change 
Authorization. 
 
The agreed project schedule is to be Level 3, a.k.a. Project Coordination Schedule (PCS), or Publication Schedule. Initially 
developed as an integrated Critical Path Methodology (CPM) overview of the project, the Level 3 schedule is then 
maintained as an integrated rollup or summary of the Level 4 schedule activities for reporting status to senior management 
and to report monthly status. The schedule consists of a set of integrated Level 4 schedules based on CPM and is 
developed with detailed input from the project management team. The Level 3 schedule spans the whole of the project and 
is used to support the monthly report. It includes integration of all major milestones, major elements of design (design 
engineering change package level), engineering, procurement, construction, testing, commissioning and/or start-up. During 
the execution phase of the project this schedule defines the overall critical path and is the primary coordination tool for the 
overall project. Audiences for this type of schedule include, but are not limited to program or project managers, CMs or 
owner’s representatives, superintendents, and general foremen. 
 
The schedule is to be integrated into the Primavera Schedule that OPG maintains. OPG’s P6 is to the project schedule that 
is to be regularly updated, monitored, and measured against.  
 
Minimum Requirements for the Schedule  
 
For assigned scope, the Contractor Shall provide: 
(1) the dates for delivery of all Submittals, which will include the dates for the Contractor submitting and finalizing each 
Submittal and the date that OPG shall have reviewed each Submittal; 
(2) the dates for starting and entirely finishing each component of the Work, including all Key Milestones; 
(3) if applicable, an indication of the total number of days set aside for contingencies and the allocation of these days 
among the tasks constituting the Work, provided that the Project Schedule shall be based upon the Contractor’s Personnel 
working normal working hours; 
(4) support required from OPG relating to access, equipment and manpower,  
(5) the resources required by the Contractor to complete each activity, including the date by which OPG has agreed to 
provide any Free Issue Material, if applicable. 
(6) the required shift calendar to maintain the schedule 
(7) Delivery dates for all major equipment 
(8) Purchase Order Issuance milestones for all permanent plant equipment purchase orders 
 
The standard for scheduling will be Primavera 6 Release 8.2 or subsequent versions as mutually agreed between OPG 
and the Contractor, or a format otherwise acceptable for each Purchase Order. The Contractor will adhere to such 
scheduling standards and conventions as may be issued by OPG from time to time to facilitate integration of the 
Contractor’s schedules with OPG schedules for other work being performed by OPG, other contractors to OPG or the 
Contractor. 
 
Schedule updating will happen on a weekly basis. A monthly level 2 schedule review with OPG senior management will 
require support as well. Schedule performance metrics (completion, adherence, etc) will be expected weekly with 
appropriate action taken to ensure minimum 85% schedule adherence, with minimal impacts to critical path. 
 
The Procurement and Construction Schedule for this scope shall meet the expectations per N-GUID-00120-10010, 
Projects and Modifications – Schedule Quality Expectations.  
Adherence to project schedule per ES-MSA. 
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Need Dates:  
Description Date 


OPG Delivery of “Revision 0” design packages 30-Apr-2015 - Complete 


OPG Dike Construction Complete (Ready for Tanks) 30-Nov-2015 


Prefab piping/supports installation in existing HWMB complete 22-Jan-2016 


All Tanks placed in Basement (BCS Milestone) 21-Apr-2016 


Capable of receiving refurbishment water Unit 2 – TMOD Staged (BCS Milestone) 30-June-2016 


Commissioning Spares List Identified 05-Aug-2016 


Electrical Installation Complete 16-Nov-2016 


Building Piping Installation Complete 02-Dec-2016 


Start commissioning (BCS Milestone) 12-Dec-2016 


Building Shell Complete (BCS Milestone) 03-Jan-2017 


Final In-Service Declaration Complete  & Ready to Receive Moderator Water 19-Apr-2017 


Project Close-out Complete 24-May-2017 
 


10. Meetings and Communications 


 As per ES MSA Worksheet unless stated otherwise on the List of Deviations. 


 Other (Provide Details Below) 
 


Meeting/Communication Frequency/Timing Objective 


Kick-off Meeting  Within 5 business days of PO 
award Review SOW, Contact List 


Project Team Meeting Weekly 


Review Project Status. Includes but not 
limited to construction status, 3 month look 
ahead, cost/schedule review, and material 
procurement status. 


Construction Team Meeting Daily Review field status, schedule updates 


Project Control Centre meeting Daily  


 “Plan of Week” schedule review Weekly Review 3 week look ahead and review of 
schedule performance 


Level 2 Schedule Review Weekly Weekly level 2 schedule review with the 
project team 


 
11. Training and Qualification 


Contractor shall ensure all workers meet OPG training qualifications as per N-TQD-510-00001 (Supplemental BTU Direct 
Hire And Contract Management Training And Qualification Description). 
The Contractor development and delivery of training for new HWMB-West Annex systems to OPG staff is included in this 
scope of work per Appendix K.   
 


 
12. Quality Assurance Program 


 See Section 2 of the ES MSA Worksheet. 


 Other (Provide Details Below) 
 


Comments/Details: 
The quality program is to be N286-05 and applicable elements. 
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13. Applicable Laws, Standards and Codes 


As per codes & standards referenced in project MDRs (see section 7) 


 
14. OPG Procedures and Standards 


See Appendix E 


 
15. Other 


Non-conformances: 
The Contractor shall manage non-conformances in accordance with APPENDIX C: Non-Conformance Post-Installation 
Reporting of the COIR. 
 
Includes requirement for Contractor to submit notification by email to: scqs.suppliers@opg.com.  Check 
approved COIR for details. 
Space Parts: 
Contractor shall supply list of spare parts necessary for startup testing and commissioning of systems specified in Section 
6 and procure as needed to meet the commissioning schedule. 
 


 
16. References 


Reference # Document Name Document # 
1 Contractor/Owner Interface Requirements for Nuclear N-COI-00120-00001 
2 Project Charter – D2O Storage Facility N-PCH-09701-10001 


3 Heavy Water Management Building West Annex Construction 
Specification NK38-DS-23800-10001 


4 COIR List of Deviations  
 


17. Appendices 


Appendix A – List of Design ECs 
Appendix B – 3D Model 
Appendix C – Aerial Photo 
Appendix D – Building Floor Plans 
Appendix E – OPG Standards and Procedures 
Appendix F – List of Key Technical Specifications 
Appendix G – Tank and Pump Equipment Provided ordered by RCMT 
Appendix H – Vendor List for Key Major Equipment 
Appendix I – Transition of Engineering 
Appendix J – TMOD Basis 
Appendix K – Training Program Basis 
Appendix L – OPG Supplied Valves   
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Appendix A – List of Design ECs 
 


Design 
EC 


Design EC Title Discip. Field Status Notes 
Work Order # 


Building Relocates 


120226 
TRF Trailers Removal and 
LAN Line relocation 


ELEC Complete AFS signoff/Closeout complete 02839455 


120365 
Cut/Cap of Abandoned 8" 
Water Line 


MECH Complete AFS signoff/Closeout complete 02895255 


120366 
Cut/Cap of Abandoned 
12" Steam & 3" 
Condensate Lines 


MECH Complete AFS signoff/Closeout complete 02895257 


120364 
Cut/Cap of Abandoned 6" 
Air Line 


MECH Complete AFS signoff/Closeout complete 02895256 


120369 
Cut/Cap Abandoned Fire 
Protection Line 


MECH Complete Line did not exist in field, closeout complete 02817135 


122222 
TMOD Relocation of Fuel 
Pump House #1 Fire 
Protection Line 


MECH Complete TMOD removal complete 


03044931 


02948381 


03051964 
 


120400 TMOD Yard Drainage CIVIL Partially Complete 
Small portion of TMOD (TRF Loading Dock Roof Drain 
line to MH413) remains to be removed as part of this 
scope after EC#120341 completion 


02895259 


120353 Yard Drainage relocation CIVIL Complete 
AFS signoff/Closeout complete 
NK38-WPL-15200-0458077 (Complete) 


02895260 


120404 
Relocation of 
underground LPSW Line 


MECH Complete 
Installed during T1301, AFS and closeout complete 
NK38-WPL-72100-0462898 (Complete) 


02956833 


02817137 
 


124052 
Underground Helium Line 
Relocation 


MECH Complete 
AFS signoff complete, closeout in progress 
NK38-WPL-75540-0482610 (Complete) 


02817134 


120415 
TMOD SG Cable Duct - 
temporary cables 
connection 


ELEC Partially Complete 


Temporary cables in service for cable duct removed 
under EC#120340; TMOD to be removed after 
completion of PMOD.  
NK38-WPL-57500-0454368 (Complete) 


02817138 


120340 
Relocation of SG Cable 
Duct 


ELEC Partially Complete 


Existing cable duct removed, new duct to be installed 
upon completion of seismic dike (and cutting off of 
caissons) 
NK38-WPL-57500-0454369 (Draft) 


02896628 


120341 


Relocation of TRF loading 
dock roof/condensate 
and underground Line, 
Driveway, Site Layout 
and landscaping 


MECH Partially Complete 


TRF loading dock roof drain line removal in yard is 
complete, new line drain to be tied from WA. 
Landscaping and site grading to be completed at the 
end of project. 
NK38-WPL-79110-0458074 (Complete) 


02817136 


120670 
Relocation of 
Argon/Oxygen/Helium 
tank conduits 


I&C Partially Complete 


Argon conduit has been installed. Temporary cables 
have been installed for helium & oxygen systems, 
with conduit relocation to be performed after 
completion of pipe chase/tunnel works. 


03015041 


03015042 


02929921 
 


122210 
Relocation of the Argon 
tank and piping 


MECH Complete 
AFS signoff/closeout complete 
NK38-WPL-75550-0465092 (Complete) 


02973065 


02817132 
 


     
 


122212 
Relocation of the Oxygen 
Tank and underground 
piping 


MECH Complete 
AFS signoff complete, closeout in progress  
NK38-WPL-75510-0465093 (Complete) 


02817133 


Construction Support TMODs 


123123 
TMOD for groundwater 
dewatering system 


MECH Installed 
Dewatering system installed and in service (removal 
to be completed after dewatering system is no longer 
needed and is excluded from this scope) 


03007824 
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Existing HWMB/TRF Tie-ins, relocates, modifications 


120719 
Tie-in to Steam & 
Condensate systems 


MECH Complete 
Installed during T1301, AFS and closeout complete 
NK38-WPL-73680-0458231 (Complete) 


02917063 


03057951 
 


121579 
Tie-in to Inactive Plant 
Drainage (roof 
/condensate) 


MECH Complete 
Installed during T1301, AFS/closeout complete 
NK38-WPL-79110-0461501 (Complete) 


02917064 


120448 
Tie-in to TRF Feed and 
Product 


MECH Complete 
Installed during T1301, AFS and closeout complete 
NK38-WPL-39340-0458036 (Complete) 


02910095 


121327 
Reconfiguration of the 
D2O Cleanup System 


MECH Not Started 
To be executed in this contract scope 
NK38-WPL-38410-0458072 (Draft) 


02989699 


120405 
Tie-in to D2O Cleanup 
System 


MECH Partially Complete 
To be executed in this scope. 
NK38-WPL-38410-0492511 (Draft) 


02910084 


120401 
Tie-in to Moderator D2O 
Supply 


MECH Not started 
To be executed in this contract scope 
NK38-WPL-38110-0458235 (Draft) 


02909492 


120402 
Tie-in to PHT D2O 
Supply/Transfer System 


MECH Not started 
To be executed in this contract scope 
NK38-WPL-38110-0457864 (Draft) 


02910081 
 


120408 
Tie-in to Upgrader 
System 


MECH Not started 
To be executed in this contract scope 
NK38-WPL-38430-0471228 (Draft) 


02910088 
 


120427 
Tie-in to Domestic Water 
System 


MECH Not started 
To be executed in this contract scope 
NK38-WPL-72700-0459101 (Draft) 


02922412 


120428 
Tie-in to Demineralised 
Water 


MECH Not started 
To be executed in this contract scope 
NK38-WPL-74250-0458232 (Draft) 


02922411 


120426 
Tie in and transfer 
Sewage System 


MECH Cancelled Cancelled 02922408 


120720 
Tie-in to Fire Protection 
Water 


MECH Not started 
To be executed in this contract scope 
NK38-WPL-78110-0460301 (Draft) 


02922410 


120557 Tie-in to Breathing Air MECH Not started 
To be executed in this contract scope 
NK38-WPL-75130-0455510 (Draft) 
 


02917061 


120452 
Relocation of Mech Lines 
in Loading Bay 


MECH Not started 
To be executed in this contract scope 
NK38-WPL-73680-0460587 (Draft) 
 


02948852 


120577 
Relocation of Elec/I&C 
Lines in Loading Bay 


ELEC Not started 
To be executed in this contract scope 
NK38-WPL-50000-0457772 (Draft) 


02935756 


120483 
Tie-In to TRF DCU-4 
Computer Hardware 


ELEC Not started 
This scope is being executed by others. However, 
termination of cables at this tie-in as part of I&C is 
required.  


02917066 


New Building Construction (Civil) 


120471 #81 Seismic Dike CIVIL In progress 


Requires completion of 100  elevation slab, following 
basement walls, foundation (raft and topping) slabs 
are complete. 
As part of completing this cope, cutting of the piles 
(~1 m below grade) is required).  See shop drawings 
for details (reference documents to this EC). 


03035593 


121447 
#83 Storage 
Tank/Equipment Support 


CIVIL Not started 


Excluded from this scope with exception of the tank 
supports, and active drainage sump installation.  
Remaining work following “Ready for tanks 
milestone” is include in Contractor scope. 


03139442 


120343 
#78 Building Design, 
Architectural and 
Structural Rev 00 


CIVIL Not started Included in this scope. 02895260 


120906 
#80 Causeway 
Connecting West Annex 
to Loading Dock 


CIVIL Not started 
Included in this scope. 
NK38-WPL-28000-0460103 (Draft) 


03096893 


123130 
 #99-123130 DEC Buried 
Pipe Chase Between TRF 
and West Annex 


CIVIL Not started 


Included in this scope. It is assumed dewatering can 
be achieved via the box drain pump outs through the 
dewatering skid.  Note, engineering, procurement, 
and construction for any relocates inside the existing 
HWMB as a result of the pipe chase penetration is 
included in the Contractor scope. 


03139461 


121146 
#84 Maintenance 
Platform 


CIVIL Not started Included in scope. 03139166 


121147 #85 Hoists CIVIL Not started Included in scope. 03139167 


Filed: 2021-05-17 
EB-2020-0290 


JT1.9 
Attachment 2 


Page 22 of 54 







 


OPG-TMP-0004-R004 (Microsoft® 2007) 
Page 23 of 54 


121322 
#82 Radiation Shielding 
Design 


CIVIL N/A Contingency EC. 03139371 


New Building Main Process Systems 


120421 
#46-1 (38110) 
Tanks/Piping for D2O 
Supply 


MECH Not started To be executed in this contract scope 
03013254 


03175001 
 


120422 
#47-2 (38110) 
Tanks/Piping for TRF 
Outgoing 


MECH Not started To be executed in this contract scope 
03013255 


03062557 
 


120423 
#46-2 (38500) 
Tanks/Piping for 
Downgraded 


MECH Not started To be executed in this contract scope 03013256 


120424 
#47-1 (38410) 
Tanks/Piping for D2O 
Clean Up 


MECH Not started To be executed in this contract scope 03013257 


120488 
#68 Storage 
Tank/Equipment Control 
System 


I&C Not started To be executed in this contract scope 03139146 


120489 
#69 Storage Tank Level 
Indicators 


I&C Not started To be executed in this contract scope 03139147 


120406 Tie-in to DIOTs MECH In-progress 
This scope is completed by others. However, this 
scope under other EC’s include tie-in to these lines.  
EC provided for information only. 


120406 


120485 


#54 Misc Electrical Power 
to Pump Motors & Equip 
(Active/inactive), CDF 
rack 


ELEC Not started To be executed in this contract scope 03130594 


120523 
#53 Drum 
Filling/Testing/Cleaning 


MECH Not started To be executed in this contract scope 03139155 


New Building Electrical Power Systems 


127218 
Cable Duct from SWG53 
to D2O/RFRISA buildings 


ELEC Not started To be executed in this contract scope 03210689 


120472 
#56 Electrical Power 
Supply for West Annex 


ELEC Not started 
To be executed in this contract scope 
NK38-WPL-53300-0493893 (Not Started) 


03139135 


120474 #57 DEC Back-up Power ELEC Not started To be executed in this contract scope 03139136 


120478 #63 MCC Design ELEC Not started To be executed in this contract scope 03139140 


120479 
#55 Building Lighting and 
Electrical Distribution 
System (receptacles) 


ELEC Not started To be executed in this contract scope 03139141 


120475 
#58 Uninterruptible 
Power Supply (UPS) 


ELEC Not started To be executed in this contract scope 03139137 


129058 


DESIGN-DNGS HWMB 
WEST ANNEX 120/208V 
NORMAL/BACKUP 
POWER DISTRIBUTION 
SYSTEM 


ELEC Not Started To be executed in this contract scope N/A 


120476 
#59 Grounding System 
for West Annex 


ELEC Not started 
All scope of this EC not embedded into the 
foundation slab/walls to be executed in this contract 
scope 


03139138 


120477 
#60 Cable Support 
Systems 


ELEC Not started To be executed in this contract scope 03139139 


New Building Auxiliary Process Systems 


121133 
#33 (75160 & 75110) 
Instrument Air and 
Service Air System 


MECH Not started To be executed in this contract scope 03139165 


121326 
#96 Elec and I&C for new 
Instrument/Service Air 
Compressors 


ELEC Not started To be executed in this contract scope 03139439 


121320 
#52 (73870 & 38300) 
Chilled Water and Air 
Conditioning Units 


MECH Not started To be executed in this contract scope 03139365 


121805 
I&C and power for chilled 
water system 


ELEC/I&C Not started To be executed in this contract scope 03210691 


121318 
#95 (SCI 63830) DEC for 
D20 Vapour Recovery 


ELEC/I&C Not started To be executed in this contract scope 03139168 


121319 
#94 (SCI 38300) DEC for 
D20 Vapour Recovery 


MECH Not started To be executed in this contract scope 03139169 


120784 


#27 (79710 & 38210) 
Active Plant Drainage + 
D2O Liquid Recovery 
Sump 


MECH Not started 
All scope of this EC not embedded in the raft slab to 
be executed in this contract scope 


02922413 
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120643 
#50-2 (SCI 79110) 
Inactive Plant Drainage 


MECH Not started To be executed in this contract scope 
02955472 


03239813 
 


120491 
#71 (67989) Fixed 
Gaseous Effluent 
Radioactivity Monitoring 


I&C Not started To be executed in this contract scope 03139149 


120492 
#74 (62341 & 62330) 
FAATM and FAAGM 


I&C Not started To be executed in this contract scope 03139150 


120493 
#66 (63860) D2O Leak 
Detection System ( 
Beetles) 


I&C Not started To be executed in this contract scope 03139151 


New Building Misc Support Systems 


120615 
#43 Fire Protection 
Design (Standpipe & 
Cabinets) 


MECH Not started To be executed in this contract scope 03139161 


120616 #42 Sprinkler System MECH Not started To be executed in this contract scope 03139164 


120351 
#64 (67870) Fire and 
Smoke Detection System 


I&C Not started To be executed in this contract scope 03139134 


120494 
#77 Ventilation System 
I&C 


I&C Not started To be executed in this contract scope 03139154 


121323 
#51 Steam Heating, 
Condensate, Ventilation 


MECH Not started To be executed in this contract scope  


120349 
#73 (60220 & 69040) 
Telephone/LAN 


I&C Not started To be executed in this contract scope 03109729 


120588 


#44 Building Plumbing, 
Emergency Shower & 
Eyewash, Sewage, 
Domestic Water 


MECH Not started To be executed in this contract scope 03139158 


120352 
#65 (60215) Public 
Address System 


I&C Not started To be executed in this contract scope 03109728 


120481 
#75 (62321) Personnel 
and Portal Monitors 


I&C Not started To be executed in this contract scope 03139144 
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Appendix B – 3D Model 
 


 
3D rendering of the new Heavy Water Management Building West Annex 
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3D rendering of the process and building systems (excluding the civil structure) 
 


  
An overview of the basement elevation 
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Side profile of new HWMB-West Annex facility 
 


  
3D rendering of the buried pipe tunnel at 94 m elevation between new HWMB-West Annex and existing HWMB/TRF 
 


Filed: 2021-05-17 
EB-2020-0290 


JT1.9 
Attachment 2 


Page 27 of 54 







 


OPG-TMP-0004-R004 (Microsoft® 2007) 
Page 28 of 54 


 
Picture of the causeway (above ground) 
 
  


Filed: 2021-05-17 
EB-2020-0290 


JT1.9 
Attachment 2 


Page 28 of 54 







 


OPG-TMP-0004-R004 (Microsoft® 2007) 
Page 29 of 54 


Appendix C – Aerial Photo 
 


 
Aerial photo of the new HWMB West Annex footprint as of Nov 2014 (looking South from Unit 2 Reactor Building roof) 
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A picture dated July 16, 2015 showing the dewatering system and the edge of the trailers at the top right. 
 
Note the cross struts in this picture, discussed previously within the scope of work. These are forecasted to remain 
during tank installation and are currently designed to be removed following curing of the 100m elevation floor slab. 
As such, working around, through, and under these struts is in the scope of this work.  
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Appendix D – Building Floor Plans 
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Appendix E – OPG Standards and Procedures 
 


18. OPG GOVERANCE, Policies, standards and procedures 


In addition to procedures listed in N-DAI-00150-10000, below is a summary list (this list is not exhaustive). 


Controlled Document Number Controlled Document Title 


N/A OCCUPATIONAL HEALTH & SAFETY ACT (OH&SA) 
N/A CORPORATE SAFETY RULES – COMMON SAFETY RULES 


N-GUID-00700-10000 GUIDE TO MODIFICATIONS PROCEDURE 
N-PROG-MA-0015 WORK PROTECTION 


N-LIST-08400.00-10002 WORK PROTECTION MANUAL INDEX 
N-PROC-MA-0008 WORK INITIATION, APPROVAL, AND PRIORITIZATION 


N-PROC-MA-0031 
CONTROL OF UNSECURED EQUIPMENT IN A 
SEISMICALLY QUALIFIED AREA AND CONTROL OF 
SEISMIC ROUTE INTEGRITY 


N-PROC-MA-0070 CALIBRATION OF FIELD EQUIPMENT 
N-PROC-OP-0013 CONTROL OF SYSTEM CHEMISTRY 
N-PROC-OP-0034 EQUIPMENT LABELLING 
N-PROC-RA-0013 RADIATION PROTECTION 
N-PROC-RA-0022 PROCESSING STATION CONDITION RECORDS 


N-PROC-RA-0027 RADIOACTIVE WORK PLANNING EXECUTION AND CLOSE 
OUT 


N-INS-00150-10001 CONTRACT ADMINISTRATION IN ONCORE 
N-INS-07080-10000 HAZARDOUS MATERIAL CONTROL 


N-INS-07080-10002 LABELLING STORAGE USE AND DISPOSAL OF 
HAZARDOUS MATERIAL IN THE FIELD 


N-INS-08121.3-10000 IMPLEMENTATION OF PRE-START HEALTH AND SAFETY 
REVIEW (PSR) 


N-INS-08965-10014 JOB SAFETY ANALYSIS PROCESS 
N-INS-60110-10000 ON-LINE WIRING UPDATING AND DESIGN 
D-ED-01520-10001 DARLINGTON EQUIPMENT IDENTIFICATION 


N-LIST-01300-10000 BOUNDED DOCUMENT SET 


N-LIST-01300-10006 LIST OF ACTIVE ENGINEERING STANDARDS AND 
GENERIC ENGINEERING SPECIFICATIONS 


N-LIST-01300-10007 ONTARIO HYDRO DESIGN STANDARDS AND 
SPECIFICATION 


N-STD-01161-10000 DRAFTING PRESENTATION STANDARD AND PRACTICES 
N-STI-69000-10000 SOFTWARE CATEGORIZATION 


N-STM-01110-10001 NUCLEAR CONSTRUCTION REQUIREMENTS 
N-STM-01110-10002 DESIGN AND CONSTRUCTION REQUIREMENTS 
N-STM-01110-10003 PIPING STANDARDS MANUAL 
N-STM-01110-10005 TUBING DESIGN GUIDE 


N-STM-04940-10006 STEEL VALVES NOMINAL PIPE SIZE 3 AND LARGER FOR 
CRITICAL SERVICE 


N-STW-04800-10000 WELDING PROCEDURES INDEX 
N-STW-04800-10001 CONTROL AND HANDLING OF WELDING CONSUMABLES 


N-STD-OP-0031 MONITORING OF RADIOACTIVITY IN EFFLUENTS 
N-MAN-06700-10002 HUMAN FACTORS ENGINEERING GUIDE FOR VENDORS 


N-RPP-03415.1-10000 RADIATION PROTECTION POLICIES AND PRINCIPLES 
N-RPP-03415.1-10001 RADIATION PROTECTION REQUIREMENTS 


N-TQD-510-00001 
SUPPLEMENTAL BTU DIRECT HIRE AND CONTRACT 
MANAGEMENT TRAINING AND QUALIFICATION 
DESCRIPTION 


NK38-OPP-03600 OPERATING POLICIES AND PRINCIPLES 
N-STM-01110-10001 NUCLEAR CONSTRUCTION REQUIREMENTS 


N-INS-08965.12-10000 CONVENTIONAL SAFETY INCIDENT MANAGEMENT 
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N-INS-08965-10020 CONFINED SPACES – ESTABLISHING AND EXECUTING 
ENTRY 


N-INS-08965-10021 ELECTRICAL SAFETY 
N-INS-09106-10011 CONTROL OF LIFTED ELECTRICAL LEADS 
N-INS-08965-10035 FALLING OBJECTIVE PREVENTION 
N-INS-08965-10028 HEAT AND COLD STRESS IN THE WORKPLACE 
N-INS-08965-10001 OPERATION OF IN-PLANT / OFF-ROAD VEHICLES 
N-INS-08100-10002 PICKERING AND DARLINGTON TRAFFIC MANAGEMENT 
N-PROC-MA-0012 WORK PROTECTION 
N-STD-MA-0001 WORK PROTECTION 


N-INS-08960-10001 WORKING AT HEIGHTS 
N-STD-MA-0006 SCAFFOLDS AND TEMPORARY WORK STRUCTURES 


N-MAN-09071-10001 TRAINING BASIS FOR RADIATION PROTECTION 
N-PROC-MA-0006 WORK PERFORMANCE 
N-PROC-MA-0018 FOREIGN MATERIAL EXCLUSION 
N-PROC-MA-0021 TROUBLESHOOTING PLANT EQUIPMENT 
N-PROC-OP-0005 PRE-JOB BRIEFING AND POST-JOB DEBRIEFING 
N-PROG-MA-0004 CONDUCT OF MAINTENANCE 
N-STD-MA-0004 POST-MAINTENANCE TEST 
N-STD-OP-0012 CONSERVATIVE DECISION-MAKING 
N-STD-OP-0015 OBSERVATION AND COACHING 
N-STD-OP-0009 REACTIVITY MANAGEMENT 
N-STD-TR-0001 CONDUCT OF TRAINING 


N-PROG-AS-0002 HUMAN PERFORMANCE 
N-STD-OP-0004 SELF-CHECK PROGRAM 


N-POL-0001 NUCLEAR SAFETY POLICY OF THE OPG BOARD OF 
DIRECTORS 


N-STD-OP-0002 COMMUNICATIONS 
N-INS-09106-10001 FOREIGN MATERIAL EXCLUSION PLANNING 


N-MAN-08965-10000 SHT SEC A14.1 PERSONAL PROTECTIVE EQUIPMENT 
N-INS-09180-10015 LIFT PLANNING 


N-STD-MA-0018 HOISTING AND RIGGING 
N-INS-09180-1000 SCAFFOLD BUILDERS HANDBOOK 


N-STD-MA-0008 STATION MATERIEL CONDITION HOUSEKEEPING AND 
INSPECTION 


N-PROC-RA-0054 CONTROL OF TRANSIENT MATERIAL AND SPACE 
ALLOCATION WITHIN THE SITE 


N-STD-OP-0013 MAIN CONTROL ROOM ACCESS 


N-INS-08965-10013 USE OF WARNING SIGNS AND BARRICADES FOR 
CONVENTIONAL SAFETY HAZARDS 


N-PROG-RA-0013 RADIATION PROTECTION 


N-PROC-RA-0014 RADIOLOGICAL ZONING, PERSONNEL/MATERIAL 
MONITORING AND TRANSFER PERMITS 


N-PROC-RA-0017 SEGREGATION AND HANDLING OF RADIOACTIVE WASTE 
N-PROG-RA-0013 ENVIRONMENTAL POLICY 
N-PROG-OP-0006 ENVIRONMENTAL MANAGEMENT 
N-STD-OP-0026 SPILL MANAGEMENT 
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Appendix F – List of Key Technical Specifications 
  


Below is a list of key technical specifications. This list is not exhaustive and reference to the design ECs is required for a 
complete list. 


A.1.1.1 PO 
SCHED 


ACT 


A.1.1.2 Descri
ption 


A.1.1.3 D
E
C  


A.1.1.4 SPEC 


ENG-85330 
Ball Valves (QTY 


116) 
Various 


NK38-DS-38000-10003 DESIGN SPECIFICATION FOR CLASS 3 NPS 1 ASME CLASS 150 BALL 
VALVES FOR HWMB WEST ANNEX 
NK38-VSS-38000-10018 BALL VALVE NPS 1 S.S. ASME CLASS 150 BUTT-WELD ENDS 
NK38-VSS-38000-10019 BALL VALVE NPS 1\2 S.S. ASME CLASS 300 BUTT-WELD ENDS 
NK38-VSS-38000-10020 BALL VALVE NPS 3\4 STAINLESS STEEL ASME CLASS 300 BUTT 
WELD ENDS 
NK38-VSS-73690-10002 "1"" STAINLESS STEEL BALL VALVE" 
NK38-VSS-73870-10004 "1"" BALL VALVE FOR D2O WEST ANNEX CHILL WATER SYSTEM" 
NK38-VSS-73870-10005 "1 1/2"" BALL VALVE FOR D2O WEST ANNEX CHILL WATER 
SYSTEM" 
NK38-VSS-75500-10001 BALL VALVE NPS 1 COPPER ALLOY 
NK38-VSS-75510-10001 BALL VALVE NPS 1 COPPER ALLOY OXYGEN-CLEAN 
NK38-VSS-79710-10004 BALL VALVE NPS 1\2 S.S. ASME CLASS 150 MNPT ENDS 


ENG-54680 
Relief Valves (QTY 


63) 
Various 


  
NK38-DS-38000-10016 DESIGN SPECIFICATION FOR CLASS 3 OVERPRESSURE PROTECTION 
SAFETY RELIEF VALVES FOR D2O STORAGE TANKS IN HWMB WEST ANNEX 
NK38-DS-38000-10017 DESIGN SPECIFICATION FOR CLASS 3 OVERPRESSURE PROTECTION 
SAFETY RELIEF VALVES IN HWMB WEST ANNEX 1-1\2X2 S.P.=689 KPA(G) (100 PSIG) 
NK38-DS-38000-10018 DESIGN SPECIFICATION FOR CLASS 3 OVERPRESSURE PROTECTION 
SAFETY RELIEF VALVES IN HWMB WEST ANNEX 1-1\2X3 S.P.=207 KPA(G) (30 PSIG) 
NK38-VSS-38000-10024 RELIEF VALVE, 2X3, S.S., S.P.=103 KPA(G) (14.9 PSIG) 
NK38-VSS-38110-10021 RELIEF VALVE 2X3 S.S. ASME CLASS 150 - DARLINGTON NUCLEAR 
DIVISION VALVE SPECIFICATION DATA SHEET 
NK38-VSS-38110-10027 RELIEF VALVE 1-1\2X3 S.S. 
NK38-VSS-38110-10028 RELIEF VALVE, 3\4X1 S.S. S.P.=2015 KPA(G) (292 PSIG) 
NK38-VSS-38110-10029 RELIEF VALVE 3\4X1 S.S. S.P.=1379 KPA(G) (200 PSIG) 
NK38-VSS-38110-10030 RELIEF VALVE 3\4X1 S.S. S.P.=621 KPA(G) (90 PSIG) 
NK38-VSS-38410-10002 RELIEF VALVE 3\4X1 S.S. S.P.=414 KPA(G) (60 PSIG) 
NK38-VSS-38500-10008 "NC3 1 1/2 "" SWING CHECK VALVE FOR 1 2 3 4 - 38500-NV208" 
NK38-VSS-38910-10001 RELIEF VALVE 1X1-1\2 S.S. 
NK38-VSS-38910-10002 RELIEF VALVE 1X1-1\2 S.S. GAS SERVICES 
NK38-VSS-38910-10003 RELIEF VALVE 1X1 S.S. FOR D2O DRUM CLEANING STATION 


ENG-54670 
Air Release & 


Vacuum Breaking 
Valves (QTY 12) 


Various 


  
NK38-DS-38000-10001 DESIGN SPECIFICATION FOR CLASS 3 NPS 2 ASME CLASS 150 AIR 
RELEASE VALVES FOR HWMB WEST ANNEX 
NK38-DS-38000-10002 DESIGN SPECIFICATION FOR CLASS 3 NPS 2 ASME CLASS 150 
VACUUM RELIEF VALVES FOR D2O STORAGE TANKS IN HWMB WEST ANNEX 
NK38-VSS-38110-10022 AIR RELEASE VALVE NPS 2 S.S. 


ENG-85430 


Globe Valves (QTY 
104 of 


199)(excludes Stm & 
Con in HVAC DEC)  


Various 


 NK38-VSS-38000-10010 GLOBE VALVE NPS 2 S.S. ASME CLASS 300 BUTT-WELD ENDS 
NK38-VSS-38000-10011 GLOBE VALVE NPS 3 S.S. ASME CLASS 300 BUTT-WELD ENDS 
NK38-VSS-38000-10012 GLOBE VALVE NPS 3-1\2 S.S. ASME CLASS 300 BUTT-WELD ENDS 
NK38-VSS-38000-10013 GLOBE VALVE NPS 1\2 S.S. ASME CLASS 300 BUTT-WELD ENDS 
NK38-VSS-38000-10014 GLOBE VALVE NPS 1\2 S.S. ASME CLASS 150 BUTT-WELD ENDS 
NK38-VSS-38000-10015 GLOBE VALVE NPS 3\4 S.S. ASME CLASS 150 BUTT-WELD ENDS 
NK38-VSS-38110-10026 GLOBE VALVE PNEUMATICALLY OPERATED NPS 3 S.S. CLASS 300 
BUTT-WELD ENDS 
NK38-VSS-39340-10001 GLOBE VALVE NPS 1 ASME CLASS 300 NON-NUCLEAR (CLASS 6) - 
DARLINGTON NUCLEAR DIVISION VALVE SPECIFICATION DATA SHEET 
NK38-VSS-73680-10007 "3"" GLOBE VALVE (SCH 40)VALVE SPECIFICATION DATA SHEET" 
NK38-VSS-73680-10012 "2"" GLOBE VALVE (SCH 80) VALVE SPECIFICATION DATA SHEET" 
NK38-VSS-73680-10013 "1.5"" GLOBE VALVE (SCH 80) VALVE SPECIFICATION DATA 
SHEET" 
NK38-VSS-73680-10014 "1.5"" GLOBE VALVE (SCH 80) VALVE SPECIFICATION DATA 
SHEET" 
NK38-VSS-73680-10015 "0.5"" GLOBE VALVE (SCH 80) VALVE SPECIFICATION DATA 
SHEET" 
NK38-VSS-79710-10003 GLOBE VALVE NPS 1-1\2 S.S. ASME CLASS 150 SOCKET-WELD 
ENDS 
NK38-VSS-38000-10010 GLOBE VALVE NPS 2 S.S. ASME CLASS 300 BUTT-WELD ENDS 
NK38-VSS-38000-10011 GLOBE VALVE NPS 3 S.S. ASME CLASS 300 BUTT-WELD ENDS 
NK38-VSS-38000-10012 GLOBE VALVE NPS 3-1\2 S.S. ASME CLASS 300 BUTT-WELD ENDS 
NK38-VSS-38000-10013 GLOBE VALVE NPS 1\2 S.S. ASME CLASS 300 BUTT-WELD ENDS 
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NK38-VSS-38000-10014 GLOBE VALVE NPS 1\2 S.S. ASME CLASS 150 BUTT-WELD ENDS 
NK38-VSS-38000-10015 GLOBE VALVE NPS 3\4 S.S. ASME CLASS 150 BUTT-WELD ENDS 
NK38-VSS-38110-10026 GLOBE VALVE PNEUMATICALLY OPERATED NPS 3 S.S. CLASS 300 
BUTT-WELD ENDS 
NK38-VSS-39340-10001 GLOBE VALVE NPS 1 ASME CLASS 300 NON-NUCLEAR (CLASS 6) - 
DARLINGTON NUCLEAR DIVISION VALVE SPECIFICATION DATA SHEET 
NK38-VSS-73680-10007 "3"" GLOBE VALVE (SCH 40)VALVE SPECIFICATION DATA SHEET" 
NK38-VSS-73680-10012 "2"" GLOBE VALVE (SCH 80) VALVE SPECIFICATION DATA SHEET" 
NK38-VSS-73680-10013 "1.5"" GLOBE VALVE (SCH 80) VALVE SPECIFICATION DATA 
SHEET" 
NK38-VSS-73680-10014 "1.5"" GLOBE VALVE (SCH 80) VALVE SPECIFICATION DATA 
SHEET" 
NK38-VSS-73680-10015 "0.5"" GLOBE VALVE (SCH 80) VALVE SPECIFICATION DATA 
SHEET" 
NK38-VSS-79710-10003 GLOBE VALVE NPS 1-1\2 S.S. ASME CLASS 150 SOCKET-WELD 
ENDS 


ENG-85280 
Check Valves (QTY 


113) 
Various 


NK38-DS-38000-10008 DESIGN SPECIFICATION FOR CLASS 3 NPS 1 ASME CLASS 150 
CHECK VALVES FOR HWMB WEST ANNEX 
NK38-DS-38000-10009 DESIGN SPECIFICATION FOR CLASS 3 NPS 1-1\2 ASME CLASS 150 
CHECK VALVES FOR HWMB WEST ANNEX 
NK38-DS-38000-10010 DESIGN SPECIFICATION FOR CLASS 3 NPS 2 ASME CLASS 150 
CHECK VALVES FOR HWMB WEST ANNEX 
NK38-DS-38000-10011 DESIGN SPECIFICATION FOR CLASS 3 NPS 3 ASME CLASS 150 
CHECK VALVES FOR HWMB WEST ANNEX 
NK38-DS-38110-10022 DESIGN SPECIFICATION FOR CLASS 3 CHECK VALVE FOR TRF 
SYSTEM TIE-IN 
NK38-DS-38410-10018 DESIGN SPECIFICATION FOR CLASS 3 CHECK VALVE FOR D2O 
CLEANUP SYSTEM TIE-IN 
NK38-DS-38430-10006 DESIGN SPECIFICATION FOR CLASS 3 CHECK VALVE FOR HEAVY 
WATER UPGRADER SYSTEM TIE-IN 
NK38-VSS-38000-10003 NOZZLE CHECK VALVE NPS 1 S.S. ASME CLASS 150 B  UTT-WELD 
ENDS 
NK38-VSS-38000-10004 NOZZLE CHECK VALVE NPS 3 S.S. ASME CLASS 300 B  UTT-WELD 
ENDS 
NK38-VSS-38110-10019 CHECK VALVE NPS 2 ASME CLASS 150 NON-NUCLEAR (CLASS 6) - 
DARLINGTON NUCLEAR DIVISION VALVE SPECIFICATION DATA SHEET 
NK38-VSS-73680-10002 CHECK VALVE NPS 2 ASME CLASS 600 NON-NUCLEAR (CLASS 6) - 
DARLINGTON NUCLEAR DIVISION VALVE SPECIFICATION DATA SHEET 
NK38-VSS-73680-10017 "3"" SWING CHECK VALVE (SCH 80) VALVE SPECIFICATION DATA 
SHEET" 
NK38-VSS-73680-10018 "2.5"" SWING CHECK VALVE (SCH 80) VALVE SPECIFICATION 
DATA SHEET" 
NK38-VSS-73680-10019 "2"" SWING CHECK VALVE (SCH 80) VALVE SPECIFICATION DATA 
SHEET" 
NK38-VSS-73680-10020 "1.5"" SWING CHECK VALVE (SCH 80) VALVE SPECIFICATION 
DATA SHEET" 
NK38-VSS-73680-10022 "1"" CHECK VALVE (SCH 80) CS" 
NK38-VSS-73689-10002 CHECK VALVE NPS 2 ASME CLASS 150 NON-NUCLEAR (CLASS 6) 
NK38-VSS-79110-10001 NOZZLE CHECK VALVE NPS 2 CARBON STEEL ASME CLAS S 600 
SOCKET-WELD ENDS 


ENG-85160 


Last 3 tanks (Non-
Storage Tanks: RV 
discharge, Active 
Drn, Inactive Drn) 


- Required for  


120784 (M) 
120643 (M) 
120423 (M) 


 
NK38-DS-38500-10013 DESIGN SPECIFICATION FOR CLASS 3 RV DISCHARGE TANK OF 
WEST ANNEX BUILDING 
NK38-SPEC-79110-10002 INACTIVE PLANT DRAINAGE TANK 
NK38-SPEC-79710-10002 TECHNICAL SPECIFICATION DATA SHEET FOR ACTIVE PLANT 
DRAINAGE TANK 
NK38-TSM-38500-10002 SUPPLEMENTARY TECHNICAL SPECIFICATION FOR NUCLEAR 
CLASS 3 RV DISCHARGE TANK FOR WEST ANNEX BUILDING 


ENG-54650 


Diaphragm Valves 
(QTY 342) 


- expedite for elev 
87 pre-fab if 


required 
- phased delivery for 


balance of valves 


Various 


 
NK38-DS-38000-10004 DESIGN SPECIFICATION FOR CLASS 3 NPS 1 ASME CLASS 150 
MANUAL ISOLATION VALVES FOR HWMB WEST ANNEX 
NK38-DS-38000-10005 DESIGN SPECIFICATION FOR CLASS 3 NPS 1-1\2 ASME CLASS 150 
MANUAL ISOLATION VALVES FOR HWMB WEST ANNEX 
NK38-DS-38000-10006 DESIGN SPECIFICATION FOR CLASS 3 NPS 2 ASME CLASS 150 
MANUAL ISOLATION VALVES FOR HWMB WEST ANNEX 
NK38-DS-38000-10007 DESIGN SPECIFICATION FOR CLASS 3 NPS 2-1\2 ASME CLASS 150 
MANUAL ISOLATION VALVES FOR HWMB WEST ANNEX 
NK38-DS-38000-10012 DESIGN SPECIFICATION FOR CLASS 3 NPS 1 ASME CLASS 150 
PNEUMATIC ISOLATION VALVES FOR HWMB WEST ANNEX 
NK38-DS-38000-10013 DESIGN SPECIFICATION FOR CLASS 3 NPS 1-1\2 ASME CLASS 150 
PNEUMATIC ISOLATION VALVES FOR HWMB WEST ANNEX 
NK38-DS-38000-10014 DESIGN SPECIFICATION FOR CLASS 3 NPS 2 ASME CLASS 150 
PNEUMATIC ISOLATION VALVES FOR HWMB WEST ANNEX 
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NK38-DS-38000-10015 DESIGN SPECIFICATION FOR CLASS 3 NPS 2-1\2 ASME CLASS 150 
PNEUMATIC ISOLATION VALVES FOR HWMB WEST ANNEX 
NK38-DS-38110-10020 DESIGN SPECIFICATION FOR CLASS 3 ISOLATION VALVE FOR 
MODERATOR D2O SUPPLY SYSTEM TIE-IN 
NK38-DS-38110-10021 DESIGN SPECIFICATION FOR CLASS 3 ISOLATION VALVE FOR TRF 
SYSTEM TIE-IN 
NK38-DS-38410-10017 DESIGN SPECIFICATION FOR CLASS 3 ISOLATION VALVE FOR D2O 
CLEANUP SYSTEM TIE-IN 
NK38-DS-38430-10005 DESIGN SPECIFICATION FOR CLASS 3 ISOLATION VALVE FOR 
HEAVY WATER UPGRADER SYSTEM TIE-IN 
NK38-VSS-38000-10001 DIAPHRAGM VAVLE NPS 1 S.S. ASME CLASS 150 
NK38-VSS-38000-10005 DIAPHRAGM VALVE, NPS 1/2, S.S., ASME CLASS 150, BUTT-WELD 
ENDS 
NK38-VSS-38000-10006 DIAPHRAGM VALVE, NPS 3/4, S.S., ASME CLASS 150, BUTT-WELD 
ENDS 
NK38-VSS-38000-10007 DIAPHRAGM VALVE NPS 1-1\2 S.S. ASME CLASS 150 BUTT-WELD 
ENDS 
NK38-VSS-38000-10008 DIAPHRAGM VALVE NPS 3-1\2 S.S. ASME CLASS 150 BUTT-WELD 
ENDS 
NK38-VSS-38110-10020 DIAPHRAGM VALVE NPS 2 ASME CLASS 150 NON-NUCLEAR 
(CLASS 6) - DARLINGTON NUCLEAR DIVISION VALVE SPECIFICATION DATA SHEET 
NK38-VSS-38110-10024 DIAPHRAGM VALVE PNEUMATICALLY OPERATED NPS 1-1\2 S.S. 
CLASS 150 BUTT-WELD ENDS 
NK38-VSS-38110-10025 DIAPHRAGM VALVE PNEUMATICALLY OPERATED NPS 2 S.S. 
CLASS 150 BUTT-WELD ENDS 
NK38-VSS-38110-10038 DIAPHGRAM VALVE NPS 2 ASME CLASS 150 NON-NUCLEAR 
(CLASS 6) 
NK38-VSS-74250-10007 DIAPHRAGM VALVE, NPS 3/4, S.S., ASME CLASS 150, SOCKET-
WELD ENDS 
NK38-VSS-74250-10008 DIAPHRAGM VALVE, NPS 1, S.S., ASME CLASS 150, SOCKET-WELD 
ENDS 
NK38-VSS-74250-10009 DIAPHRAGM VALVE NPS 2 S.S. ASME CLASS 150 SOCKET-WELD 
ENDS 
NK38-VSS-75100-10001 DIAPHRAGM VALVE NPS 1\2 BRONZE 
NK38-VSS-75100-10002 DIAPHRAGM VALVE NPS 3\4 BRONZE 
NK38-VSS-75100-10003 DIAPHRAGM VALVE NPS 1 BRONZE 
NK38-VSS-75100-10004 DIAPHRAGM VALVE NPS 1-1\2 BRONZE 
NK38-VSS-75100-10005 DIAPHRAGM VALVE NPS 2 BRONZE 
NK38-VSS-79710-10001 DIAPHRAGM VALVE NPS 1-1\2 S.S. ASME CLASS 150 SOCKET-
WELD ENDS 
NK38-VSS-79710-10002 DIAPHRAGM VALVE NPS 3 S.S. ASME CLASS 150 BUTT-WELD 
ENDS 


ENG-55200 CCI Drier 121319 (M) 
 
NK38-TSM-38300-10001 TECHNICAL SPECIFICATION FOR D2O VAPOUR RECOVERY 
SYSTEM DRYER UNIT, HEAVY WATER MANAGEMENT BUILDING WEST ANNEX 


ENG-85560 Munter Drier 121319 (M) 
 
NK38-TSM-73690-10001 TECHNICAL SPECIFICATION FOR VENTILATION SYSTEM DRYER 
HEAVY WATER MANAGEMENT BUILDING WEST ANNEX 


ENG-55430 Stack Monitor 120491 (I&C) 
 
NK38-TS-67989-10004 TECHNICAL SPECIFICATION HEAVY WATER MANAGEMENT 
BUILDING WEST ANNEX STACK MONITOR 


ENG-86860 Building Stack   121323 (M)  
  
NK38-TS-73690-10003 VENTILATION EXHAUST STACK FOR THE HMB WEST ANNEX 


ENG-55400 UPS  120475 (E ) NK38-TS-53300-10003 600V UPS FOR D2O MANAGEMENT WEST ANNEX FACILITY 


ENG-55110  IA/SA Atlas Copco 
121133 (M) 
121136 (IC) 


 
NK38-TSM-75160-10001 AIR COMPRESSORS FOR INSTRUMENT AND SERVICE AIR SUPPLY 
TO WEST ANNEX D2O MANAGEMENT BUILDING 


ENG-76710 
Control Panels 


(Marsh) 
120488 (I&C) 
120489 (I&C) 


 
NK38-TSI-60712-10001 INTERMEDIATE CONTROL PANEL 63800-PL10116 D20 SUPPLY SYS. 
HWMB - WEST ANNEX 
NK38-TSI-60712-10002 INTERMEDIATE CONTROL PANEL 63800-PL10117 D2O 
DOWNGRADED AND CLEANUP SYS. HWMP - WEST ANNEX 


ENG 55070 HVAC Major Equip  121323 (M)  


NK38-TSM-73690-10004 AIR HANDLING UNIT TO PROVIDE VENTILATION AND HEATING 
FOR THE D2O MANAGEMENT BUILDING WEST ANNEX 
NK38-TSM-73690-10005 EXHAUST FAN UNIT TO PROVIDE VENTILATION FOR THE D2O 
MANAGEMENT BUILDING WEST ANNEX 
NK38-TSM-73690-10006 FILTRATION UNITS TO PROVIDE FILTRATION OF CONTAMINATED 
EXHAUST AIR DISCHARGING FROM THE D2O MANAGEMENT BUILDING WEST ANNEX 


ENG-79140 HVAC Control (JCI) 124094 (IC) 
 NK38-TS-67369-10001 TECHNICAL SPECIFICATION HEAVY WATER MANAGEMENT 
BUILDING WEST ANNEX HVAC ELECTRICAL, INSTRUMENTATION AND CONTROL SYSTEMS 


ENG-55290 MCCs (EATON) 120478 (E ) 
  
NK38-TSE-53300-10004 HEAVY WATER MANAGEMENT BUILDING WEST ANNEX DARLI 
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NGTON TECHNICAL SPECIFICATION FOR MOTOR CONTROL CENTER 


ENG-55150 Chiller 121320 (M) 
  
NK38-TSM-73870-10002 CHILLED WATER TECHNICAL SPECIFICATION 


ENG-55470 
Back-Up Power 


Diesel Gen  
120474 (E ) 


  
NK38-TSE-53300-10003 BACKUP DIESEL GENERATOR FOR D2O MANAGEMENT WEST 
ANNEX FACILITY 


ENG-55230 
ENG-55270 


Switchgear 13KV & 
600V  


120472 (E ) 


  
NK38-TSE-53300-10002 METAL-ENCLOSED SWITCHGEAR ASSEMBLY FOR DNGS D2O 
MANAGEMENT WEST ANNEX FACILITY INCLUDING 2500 KVA 13.8KV\600V DRY TYPE 
TRANSFORMER 


ENG-85430 


Globe Valves (QTY 
95 of 199) 


(only stm & con in 
HVAC DEC) 


121323 


  
NK38-VSS-38000-10010 GLOBE VALVE NPS 2 S.S. ASME CLASS 300 BUTT-WELD ENDS 
NK38-VSS-38000-10011 GLOBE VALVE NPS 3 S.S. ASME CLASS 300 BUTT-WELD ENDS 
NK38-VSS-38000-10012 GLOBE VALVE NPS 3-1\2 S.S. ASME CLASS 300 BUTT-WELD ENDS 
NK38-VSS-38000-10013 GLOBE VALVE NPS 1\2 S.S. ASME CLASS 300 BUTT-WELD ENDS 
NK38-VSS-38000-10014 GLOBE VALVE NPS 1\2 S.S. ASME CLASS 150 BUTT-WELD ENDS 
NK38-VSS-38000-10015 GLOBE VALVE NPS 3\4 S.S. ASME CLASS 150 BUTT-WELD ENDS 
NK38-VSS-38110-10026 GLOBE VALVE PNEUMATICALLY OPERATED NPS 3 S.S. CLASS 300 
BUTT-WELD ENDS 
NK38-VSS-39340-10001 GLOBE VALVE NPS 1 ASME CLASS 300 NON-NUCLEAR (CLASS 6) - 
DARLINGTON NUCLEAR DIVISION VALVE SPECIFICATION DATA SHEET 
NK38-VSS-73680-10007 "3"" GLOBE VALVE (SCH 40)VALVE SPECIFICATION DATA SHEET" 
NK38-VSS-73680-10012 "2"" GLOBE VALVE (SCH 80) VALVE SPECIFICATION DATA SHEET" 
NK38-VSS-73680-10013 "1.5"" GLOBE VALVE (SCH 80) VALVE SPECIFICATION DATA 
SHEET" 
NK38-VSS-73680-10014 "1.5"" GLOBE VALVE (SCH 80) VALVE SPECIFICATION DATA 
SHEET" 
NK38-VSS-73680-10015 "0.5"" GLOBE VALVE (SCH 80) VALVE SPECIFICATION DATA 
SHEET" 
NK38-VSS-79710-10003 GLOBE VALVE NPS 1-1\2 S.S. ASME CLASS 150 SOCKET-WELD 
ENDS 
NK38-VSS-38000-10010 GLOBE VALVE NPS 2 S.S. ASME CLASS 300 BUTT-WELD ENDS 
NK38-VSS-38000-10011 GLOBE VALVE NPS 3 S.S. ASME CLASS 300 BUTT-WELD ENDS 
NK38-VSS-38000-10012 GLOBE VALVE NPS 3-1\2 S.S. ASME CLASS 300 BUTT-WELD ENDS 
NK38-VSS-38000-10013 GLOBE VALVE NPS 1\2 S.S. ASME CLASS 300 BUTT-WELD ENDS 
NK38-VSS-38000-10014 GLOBE VALVE NPS 1\2 S.S. ASME CLASS 150 BUTT-WELD ENDS 
NK38-VSS-38000-10015 GLOBE VALVE NPS 3\4 S.S. ASME CLASS 150 BUTT-WELD ENDS 
NK38-VSS-38110-10026 GLOBE VALVE PNEUMATICALLY OPERATED NPS 3 S.S. CLASS 300 
BUTT-WELD ENDS 
NK38-VSS-39340-10001 GLOBE VALVE NPS 1 ASME CLASS 300 NON-NUCLEAR (CLASS 6) - 
DARLINGTON NUCLEAR DIVISION VALVE SPECIFICATION DATA SHEET 
NK38-VSS-73680-10007 "3"" GLOBE VALVE (SCH 40)VALVE SPECIFICATION DATA SHEET" 
NK38-VSS-73680-10012 "2"" GLOBE VALVE (SCH 80) VALVE SPECIFICATION DATA SHEET" 
NK38-VSS-73680-10013 "1.5"" GLOBE VALVE (SCH 80) VALVE SPECIFICATION DATA 
SHEET" 
NK38-VSS-73680-10014 "1.5"" GLOBE VALVE (SCH 80) VALVE SPECIFICATION DATA 
SHEET" 
NK38-VSS-73680-10015 "0.5"" GLOBE VALVE (SCH 80) VALVE SPECIFICATION DATA 
SHEET" 
NK38-VSS-79710-10003 GLOBE VALVE NPS 1-1\2 S.S. ASME CLASS 150 SOCKET-WELD 
ENDS 


ENG-87160 Chiller IC 121805 (IC)  NK38-TSI-67387-10001 CHILLED WATER INSTRUMENTATION SPECIFICATION 


ENG-85380 Gate valves (65) Various 


  
NK38-VSS-38210-10005 GATE VALVE NPS 1 S.S. ASME CLASS 150 BUTT-WELD ENDS 
NK38-VSS-38210-10006 GATE VALVE NPS 1\2 S.S. ASME CLASS 150 BUTT-WELD ENDS 
NK38-VSS-73680-10001 GATE VALVE NPS 2 ASME CLASS 150 NON-NUCLEAR (CLASS 6) - 
DARLINGTON NUCLEAR DIVISION VALVE SPECIFICATION DATA SHEET 
NK38-VSS-73680-10003 GATE VALVE NPS 6 ASME CLASS 150 NON-NUCLEAR (CLASS 6) - 
DARLINGTON NUCLEAR DIVISION VALVE SPECIFICATION DATA SHEET 
NK38-VSS-73680-10004 "4"" GATE VALVE (SCH 40) VALVE SPECIFICATION DATA SHEET" 
NK38-VSS-73680-10005 "3"" GATE VALVE (SCH 40) VALVE SPECIFICATION DATA SHEET" 
NK38-VSS-73680-10006 "3"" GATE VALVE (SCH 80) VALVE SPECIFICATION DATA SHEET" 
NK38-VSS-73680-10008 "2.5"" GATE VALVE (SCH 80) VALVE SPECIFICATION DATA SHEET" 
NK38-VSS-73680-10009 "2"" GATE VALVE (SCH 40) VALVE SPECIFICATION DATA SHEET" 
NK38-VSS-73680-10010 "2"" GATE VALVE (SCH 80) VALVE SPECIFICATION DATA SHEET" 
NK38-VSS-73680-10011 "1.5"" GATE VALVE (SCH 80) VALVE SPECIFICATION DATA SHEET" 
NK38-VSS-73680-10023 "3\4"" GATE VALVE (SCH 80) CS" 
NK38-VSS-73689-10001 GATE VALVE NPS 2 ASME CLASS 150 NON-NUCLEAR (CLASS 6) 
NK38-VSS-78110-10013 GATE VALVE NPS 4 FLANGE ENDS FOR FIRE PROTECTION 
SERVICES 
NK38-VSS-78110-10014 "GATE VALVE 10"" CAST IRON" 
NK38-VSS-79110-10004 GATE VALVE NPS 3 CARBON STEEL ASME CLASS 150 BUTT-WELD 
ENDS 
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TBD 
Active and Inactive 
drainage transfer 
pumps (4 at 45K) 


120784 120643 
 NK38-SPEC-79710-10001 TECHNICAL SPECIFICATION DATA SHEET FOR ACTIVE PLANT 
DRAINAGE PUMPS AND W\MOTOR AND INACTIVE DRAINAGE PUMP W\MOTOR 


TBD Hoists 121147 


 NK38-TS-76158-10001 TECHNICAL SPECIFICATION DATA SHEET FOR HOIST 0-76 158-
HO10 HWMB WEST ANNEX 
NK38-TS-76158-10002 TECHNICAL SPECIFICATION DATA SHEET FOR HOIST AND TROLLEY 
SYSTEM 0-76158-HO11 HWMB WEST ANNEX 
NK38-TS-76158-10003 TECHNICAL SPECIFICATION DATA SHEET FOR HOIST AND TROLLEY 
SYSTEM 0-76158-HO12 NWMB WEST ANNEX 


ENG-23140 
Liquid Recovery 
drainage sump 


pump 
120478 


  
NK38-DS-38210-10001 DESIGN SPECIFICATION FOR CLASS 3 SUMP PUMP OF   WEST 
ANNEX BUILDING 
NK38-TSM-38000-10002 SUPPLEMENTARY TECHNICAL SPECIFICATION FOR NUCLEAR 
CLASS 3 PUMPS FOR WEST ANNEX BUILDING 


ADD to sched 
Cable Duct for Bldg 


Pwr  
(Long Lead items) 


127218 (E ) 
 NK38-TSE-57100-10005 HEAVY WATER MANAGEMENT BUILDING WEST ANNEX, 
DARLINGTON TECHNICAL SPECIFICATION FOR 15KV TECK POWER CABLE, 3C-250MCM 
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Appendix G - Tank and Pump Equipment Provided ordered by RCMT 
 


The following tanks and pumps have been ordered by RCMT and are to be installed under the Contractor QA program. 


E-Tag Equipment Name Capacity (Mg) E-Tag Equipment Name Capacity (Mg) 


0-38110-TK14 TANK, PHT  100 0-38110-TK27 TANK, MODERATOR  100 


0-38110-TK15 TANK, PHT  100 0-38110-TK28 TANK, MODERATOR  100 


0-38110-TK16 TANK, PHT  100 0-38110-TK29 TANK, TRF PRODUCT  100 


0-38110-TK17 TANK, PHT  100 0-38110-TK30 TANK, TRF PRODUCT  100 


0-38110-TK18 TANK, PHT  100 0-38110-TK31 TANK, TRF FEED  100 


0-38110-TK19 TANK, PHT  100 0-38110-TK32 TANK, TRF FEED  100 


0-38110-TK20 TANK, PHT  100 0-38500-TK8 TANK, DOWNGRADED  50 


0-38110-TK21 TANK, PHT  100 0-38500-TK9 TANK, DOWNGRADED  50 


0-38110-TK22 TANK, MODERATOR  100 0-38500-TK10 TANK, DOWNGRADED  25 


0-38110-TK23 TANK, MODERATOR  100 0-38410-TK7 TANK, CLEAN UP  25 


0-38110-TK24 TANK, MODERATOR  100 0-38410-TK8 TANK, CLEAN UP  25 


0-38110-TK25 TANK, MODERATOR  100 0-38410-TK9 TANK, CLEAN UP  25 


0-38110-TK26 TANK, MODERATOR  100    


 


E-Tag Equipment Name 


0-38110-P11 PHT D2O PUMP 


0-38110-P12 PHT D2O PUMP 


0-38110-P17 MODERATOR D2O PUMP 


0-38110-P18 MODERATOR D2O PUMP 


0-38110-P13 TRF PRODUCT PUMP 


0-38110-P14 TRF PRODUCT PUMP 


0-38110-P15 TRF FEED PUMP 


0-38110-P16 TRF FEED PUMP 


0-38500-P7 DOWNGRADED D2O PUMP 


0-38500-P8 DOWNGRADED D2O PUMP 


0-38410-P5 CLEAN UP D2O PUMP 


0-38410-P9 CLEAN UP D2O SUPPLY PUMP 


0-38210-P4 BUILDING RECOVERY SUMP PUMP 
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Appendix H - Vendor list for key Major Equipment 
 


The supply of the listed material is not currently assigned to the listed vendors (i.e. no purchase order has been 
awarded). However, the following companies have been engaged in RFP processes for material procurement 
previously.  This is provided for information only. 
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Appendix I – Transition of Engineering Scope 
Note, the below summarizes key outstanding engineering information to be incorporated into design.  However, please note it is the contractor accountability to support all field 
engineering and incorporation of material information into the design for all remaining EC’s listed in Appendix A as applicable. 


Deliverable Based  
(Y/N) 


EC DEC Title Outstanding RCMT Deliverables 
New Contractor Design completion scope in addition to planning, 


assessesing, installation, commissioning , Available for Service and 
Closeouts as required per N-PROC-MP-0090 


Y 120478 #63 DEC for MCC design 


- Deliverable Based  
  
- Technical Specifications 
- CBD 
- OLW - Cable routing only 
- SLD 
- Asset Suite Updates (including MEL) 
- MCC Allocation Sheet 
- Preliminary Relay Settings 
- BOM 
- Analysis & Location Drawings is in scope and is currently 
covered by EC120472 


Finalization of Engineering of RCM Deliverables 
- Technical Specifications (revisions as required or new if required) 
- CBD 
- OLW - Cable routing only 
- SLD 
- Asset Suite Updates (EBOM) 
- MCC Allocation Sheet 
- Relay Settings 
- BOM 
- CBD 
 
Additional 
- Cable routing 
- Asset Suite Panels populated 
- Fuse Data Sheets 
- Vendor Document Acceptance 
- EAD 
- EBOM updates 


Y 121320 
0-73870-DSGN-CHILLED WATER 
SYSTEM 


Flow Diagram 
Technical Specification 
Isometrics 
MEL 
BOM 
Human Factors Part A 
Draft Overpressure Protection Report 


Finalize Engineering of the below: 
Flow Diagram 
Technical Specification 
Isometrics 
MEL 
BOM 
Human Factors Part A 
Overpressure Protection Report 
 
Provide CNSC submission 
Provide TSSA Registration 
Vendor Document Acceptance 


Y 121322 
#82 DEC for Radiation Shielding 
Design 


Deliverable Based 
 
Analysis for Civil Design Aspects 
(Confirms shielding is adequate) 


Provide Engineering if modifications (piping penetrations) cause shielding 
issues 
Design of additional shielding panels 


Y 120474 
#57 DEC for back up power source 
design 


- Deliverable based 
 
-Technical Specifications 
- Site/equipment layout drawings 
- SLDs 
- Draft Fuse data sheets 


Finalization of Engineering of RCM Deliverables 
- Technical Specifications 
- CBD 
- OLW 
-  Cable routing only 
- SLD 


Filed: 2021-05-17 
EB-2020-0290 


JT1.9 
Attachment 2 


Page 42 of 54 







 


OPG-TMP-0004-R004 (Microsoft® 2007) 
Page 43 of 54 


Deliverable Based  
(Y/N) 


EC DEC Title Outstanding RCMT Deliverables 
New Contractor Design completion scope in addition to planning, 


assessesing, installation, commissioning , Available for Service and 
Closeouts as required per N-PROC-MP-0090 


- MEL 
- Asset Suite Updates (EBOM) 
- Relay Settings 
- BOM 
- Architectural and Civil Drawings 
- Mechanical Drawings 
- MOE Regulatory Approval 
- Fuse Data Sheets 
- Vendor Document Acceptance 
- EAD 
- EBOM updates 
- Third Party Fire Review depending on Fire Form 
- Software acceptance 


Y 120475 
#58 DEC for uninterruptible power 
supply (UPS) system 


Deliverable Based 
 
-Technical Specifications (revision required, need 
transformer specs) 
- Human Factors Assessment (preliminary, without vendor 
information) 
 
- EAD (includes instrument panel locations) 
- EWD (Outside Gutor Equipment) 
- Fuse Datasheets 
- SLD 
- Panel Drawings for 45V panel 
- CBD 
- OLW (except inside Gutor equipment 
- Analysis (sizing calcs, demand for UPS, etc.) 
- Asset Suite Updates (including MEL) 
- BOM 


Finalization of Engineering of RCM Deliverables 
- Technical Specifications 
- CBD 
- OLW 
-  Cable routing only 
- SLD 
- MEL 
- Asset Suite Updates (EBOM) 
- Relay Settings 
- BOM 
- Fuse Data Sheets 
- Vendor Document Acceptance 
- EAD 
- EBOM 
- Third Party Fire Review depending on Fire Form 
- Software acceptance 


Y 120472 
#56 DEC for electrical power Supply 
for the Heavy Water Management 
Building West Annex 


- Deliverable Based 
 
- Equipment Location Drawing 
- Electrical Analysis 
- Technical Specifications 
- CBD 
- OLW - Cable routing only 
- SLD 
- Asset Suite Updates (including MEL) 
- Fuse Data Sheets 
- Preliminary Relay Settings 
- BOM 
- Draft cable run details between new building and back up 
generator (MH2) 


Finalization of Engineering 
 
- Equipment Location Drawing 
- Electrical Analysis 
- Technical Specifications 
- CBD 
- SLD 
- Asset Suite Updates (including MEL) 
- Fuse Data Sheets 
- Relay Settings 
- BOM 
- Cable run details between new building and back up generator (MH2) 
Vendor Document Acceptance 
- EBOM 
- OLW 


Y 120494 
#77 (SCI 67369)DEC for Ventilation 
System(design instrumentation for 
the new HVAC equipment) 


- Deliverable based 
 
-Technical Specifications 


Finalization of Engineering of  
-Technical Specifications 
- Electrical layout drawings 
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Deliverable Based  
(Y/N) 


EC DEC Title Outstanding RCMT Deliverables 
New Contractor Design completion scope in addition to planning, 


assessesing, installation, commissioning , Available for Service and 
Closeouts as required per N-PROC-MP-0090 


- Electrical layout drawings 
- Incorporation of RFI 135  


- Instrument calibration specification 
- Vendor Document Acceptance 
- Electrical Arrange Drawing 
- Relay Settings 
- Fuse Sheet 
- Software acceptance 


Y 120491 
(SCI 67989) DEC for Fixed Gaseous 
Effluent Radioactivity Monitoring 


- Deliverable Based 
 
-Technical Specifications 
- Electrical layouts 
- P&ID/Flow Diagram 
- MPER Report 


Finalization of Deliverables 
Technical Specifications 
- Electrical layouts 
- Flow Diagram 
MPER Report 
Cable Routing 
Vendor Document Acceptance 


Y 121805 
0-67387-DSGN - I&C and Power for 
Chilled Water System 


 Deliverable based 
 
- Technical specifications 


Completion of Rev 0 with vendor information and constructability review. 


Y 123130 
0-23840-Buried Pipe Chase 
between HWMB / TRF and West 
Annex 


Deliverable Based  
Detail Drawings 
BOM 
Rev 0 EC - As of Stop Work Direction from OPG Project 
2015-02-18 and turnover of docs 


Completion of Rev 0 with vendor information and constructability review. 
Vendor Document Acceptance 
 
Required relocates to be evaluated and included as well. 


Y 127532 
0-56000-DSGN-DNGS HWMB West 
Annex Misc. Bldg Electrical and  I&C 
(Doors, Hoist, Water Heater, etc.) 


Deliverable Based 
 
This EC is for the miscellaneous components.  Some 
technical specification data sheets and voltage drop 
calculations have been completed 
 
Examples: hoist specs, door specs, weight scales for drums, 
etc. 


Finalization of Deliverables 
Technical Specifications 
- Electrical layouts 
Cable Routing 
Vendor Document Acceptance 


N 120616 #42 DEC for Sprinkler System 


Flow Diagram 
Flow Calculation 
Third Party Fire Review  
Planned view layouts 
AEL 
Component specs 


Vendor Document Acceptance 
Completion of AEL 
Full TSSA Registration 


N 120615 
#43 DEC for Fire Protection Design 
(Standpipe & Fire hose Cabinets) 


Flow Diagram 
Flow Calculation 
Third Party Fire Review  
Planned view layouts 
AEL 
Component specs 


Vendor Document Acceptance 
Completion of AEL 
Full TSSA Registration 


N 120481 
#75 (SCI 62321) DEC for Personnel 
and Portal Monitors 


- Incorporate Descoping 
-Technical Specifications 
- Human Factors Assessment 
- Equipment Location Drawings 
- Instrument Location Drawings 
- EWD 
- CWD 


- Vendor Document Acceptance 
- Asset Suite Update of EBOM 
- Instrument Calibration Specifications 
- Update BOMS 
- Cable routing 
- Fuse Data Sheets 
- EBOM updates 
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Deliverable Based  
(Y/N) 


EC DEC Title Outstanding RCMT Deliverables 
New Contractor Design completion scope in addition to planning, 


assessesing, installation, commissioning , Available for Service and 
Closeouts as required per N-PROC-MP-0090 


- Control Panel (cubicle) Drawings 
- Instrument Panel/Rack Drawings 
- Instrument Tubing Layout Drawings 
- CBD 
- OLW 
- Asset Suite Updates (including MEL) 
- BOM 


N 121326 
#96 DEC for Elec and I&C for new 
IA/SA Compressors 


-Technical Specifications 
- EWD 
- CBD 
- OLW 
- Asset Suite Updates (including MEL) 
- ICS 
- BOM 


Cable routing 
Instrument Calibration Specification Update 
- Vendor Document Acceptance 
- Software acceptance 
- Electrical Panel Drawings 
- OLW - Wiring portion 
EWD 
CWD 


N 121133 
#33 (SCI 75160) & (SCI 75110) DEC 
for the Common Instrument Air 
and Service Air 


Flow Diagram 
Isometrics 
MEL 
BOM 
Sizing Calculation (Outstanding) 
Human Factors Part A 
Overpressure Protection Report 
TSSA Registration 


Third Party Fire Protection Review Report (based on Fire Impact 
Evaluation) 
Human Factors Assessment 
Electrical Analysis (Load Flow/Voltage Drop, Short Circuit/Protection 
Coordination, etc.) - Assumption is it will be all covered by EC120472 
Motorized Equipment Calculations - Part of EC's installing the motors? 
EAD - Part of EC120472 
Vendor Installation Drawings 
Vendor Detail Assembly and BOM 
Vendor Manual 
 
 
Design Manual - Deviation Already  


N 121147 
#85 DEC to provide/design a 
hoisting device 


Calculation for Load 
Design Drawing 
MEL 
BOM 
Specification 


Vendor Document Acceptance 
Completion of AEL and EBOM 


N 120351 
#64 (SCI 67870) DEC for Fire and 
Smoke Detection System 


- Third Party Fire Protection Review Report 
-Technical Specifications 
- Human Factors Assessment 
- Equipment Location Drawings 
- Instrument Location Drawings 
- EWD 
- Fuse Allocation Drawings or Fuse Data Sheets 
- Control Logic Diagrams 
- CWD 
- Control Panel (cubicle) Drawings 
- Instrument Panel/Rack Drawings 
- CBD 
- OLW 
- Asset Suite Updates (including MEL) 
- BOM 


Cable routing 
Instrument Calibration Specification Update 
- Vendor Document Acceptance 
Software Acceptance 
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Deliverable Based  
(Y/N) 


EC DEC Title Outstanding RCMT Deliverables 
New Contractor Design completion scope in addition to planning, 


assessesing, installation, commissioning , Available for Service and 
Closeouts as required per N-PROC-MP-0090 


N 120423 


#46-2 (SCI 38500) DEC for the new 
D2O Storage Tanks, piping & 
associated equipment for 
Downgraded 


Flow Diagram 
Design Specification 
Design Reports 
Piping Isometrics 
Hanger/Support Drawings 
Penetration Details 
Flow Calculation 
BOM 
Component Specifications 
MEL 
EBOM 
Provisional TSSA Registration 
Human Factors Dispositions 
OPG Accepted OPPR 


Engineering of machine guard around tubing that could be damaged -  
Ex.Pump Drain lines 
- Vendor Document Acceptance 
- Final OPPR 
- Final TSSA Registration 
- Engineering to support Commissioning and Testing 
- Update Design Specification and Design Report as required 


N 120424 


#47-1 (SCI 38410) DEC for the new 
D2O Storage Tanks, piping & 
associated equipment for D2O 
Clean Up 


Flow Diagram 
Design Specification 
Design Reports 
Piping Isometrics 
Hanger/Support Drawings 
Penetration Details 
Flow Calculation 
BOM 
Component Specifications 
MEL 
EBOM 
Provisional TSSA Registration 
Human Factors Dispositions 
OPG Accepted OPPR 


Engineering of machine guard around tubing that could be damaged -  
Ex.Pump Drain lines 
- Vendor Document Acceptance 
- Final OPPR 
- Final TSSA Registration 
- Engineering to support Commissioning and Testing 
- Update Design Specification and Design Report as required 


N 120422 


#47-2 (SCI 38110) DEC for the new 
D2O Storage Tanks, piping & 
associated equipment for TRF 
Outgoing 


Flow Diagram 
Design Specification 
Design Reports 
Piping Isometrics 
Hanger/Support Drawings 
Penetration Details 
Flow Calculation 
BOM 
Component Specifications 
MEL 
EBOM 
Provisional TSSA Registration 
Human Factors Dispositions 
OPG Accepted OPPR 


Engineering of machine guard around tubing that could be damaged -  
Ex.Pump Drain lines 
- Vendor Document Acceptance 
- Final OPPR 
- Final TSSA Registration 
- Engineering to support Commissioning and Testing 
- Update Design Specification and Design Report as required 


N 121318 
#95 DEC for new D2O Vapour 
Recover I&C and Electrical 


-Technical Specifications 
- Human Factors Assessment (Preliminary without vendor 
documents) 
- CBD 
- Equipment Location Drawings 
- Instrument Location Drawings 


Cable routing 
Instrument Calibration Specification 
- Vendor Document Acceptance 
- Software Acceptance 
- Final OLW 
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Deliverable Based  
(Y/N) 


EC DEC Title Outstanding RCMT Deliverables 
New Contractor Design completion scope in addition to planning, 


assessesing, installation, commissioning , Available for Service and 
Closeouts as required per N-PROC-MP-0090 


- EWDs - for alarms 
- OLW - for alarms 


N 120421 


#46-1(SCI 38110) DEC for the new 
D2O Storage Tanks, piping & 
associated equipment for D2O 
Supply System 


Flow Diagram 
Design Specification 
Design Reports 
Piping Isometrics 
Hanger/Support Drawings 
Penetration Details 
Flow Calculation 
BOM 
Component Specifications 
Provisional TSSA Registration 
Human Factors Dispositions 
OPG Accepted Provisional OPPR 


Engineering of machine guard around tubing that could be damaged -  
Ex.Pump Drain lines 
- Vendor Document Acceptance 
- Final OPPR 
- Final TSSA Registration 
- Engineering to support Commissioning and Testing 
- Update Design Specification and Design Report as required 


N 120523 
#53 DEC for Drum facility filling 
testing, cleaning, and handling 


Flow Diagram 
Design Specification 
Design Reports 
Piping Isometrics 
Hanger/Support Drawings 
Penetration Details 
Flow Calculation 
BOM 
Component Specifications 
Provisional TSSA Registration 
Human Factors Assessment 


- Vendor Document Acceptance 
- Final OPPR 
- Final TSSA Registration 
- Engineering to support Commissioning and Testing 
- Tool Design Integration (support from TRF will be provided) 
- Software acceptance 


N 120485 
#54 DEC for Electrical Power to 
Pump Motors & Equip. / I&C for 
Inactive & 


-Technical Specifications 
- Instrument Calibration Calculations (can be part of ICS) 
- Human Factors Assessment 
- Equipment Location Drawings 
- Instrument Location Drawings 
- EWD 
- Fuse Allocation Drawings or Fuse Data Sheets 
- Control Logic Diagrams 
- CWD 
- Control Panel (cubicle) Drawings 
- Instrument Panel/Rack Drawings 
- Instrument Tubing Layout Drawings 
- CBD 
- OLW 
- Asset Suite Updates (including MEL) 
- ICS 
- BOM 


Cable routing 
Instrument Calibration Specification Update 
- Vendor Document Acceptance 
- Software acceptance 


N 120479 
#55 DEC for Building Lighting and 
Electrical Distribution Systems 
(receptacles) 


- Third Party Fire Protection Review Report (based on Fire 
Impact Evaluation) 
-Technical Specifications 
- Human Factors Assessment 
- EAD 
- EWD 


- Cable Routing 
- Engineering of additional electrical lines required as design progresses 
- Vendor Document Acceptance 
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Deliverable Based  
(Y/N) 


EC DEC Title Outstanding RCMT Deliverables 
New Contractor Design completion scope in addition to planning, 


assessesing, installation, commissioning , Available for Service and 
Closeouts as required per N-PROC-MP-0090 


- Fuse Allocation Drawings or Fuse Data Sheets 
- SLD 
- CWD 
- Electrical Panel Drawings 
- CBD 
- OLW 
- Asset Suite Updates (including MEL) 
- BOM 
- Lighting is LED as currently designed 


N 120488 
0-63811-DESIGN-DNGS I&C FOR 
WEST ANNEX D2O SUPPLY AND TRF 
FEED & PRODUCT SYSTEM 


-Technical Specifications 
- Instrument Calibration Calculations (can be part of ICS) 
- Human Factors Assessment (preliminary without vendor 
info) 
- Equipment Location Drawings 
- Instrument Location Drawings 
- EWD 
- Fuse Allocation Drawings or Fuse Data Sheets 
- Control Logic Diagrams 
- CWD 
- Control Panel (cubicle) Drawings 
- Instrument Panel/Rack Drawings 
- Instrument Tubing Layout Drawings 
- CBD 
- OLW 
- Asset Suite Updates (including MEL) 
- ICS 
- BOM 


Cable Routing 
- Instrument Calibration Specification update 
- EBOM Update 
-  BOM Update 
- OLW Update 
- Software acceptance 


N 120489 
0-63841-DESIGN-DNGS I&C FOR 
WEST ANNEX D2O CLEANUP AND 
DOWNGRADED TANK SYSTEM 


-Technical Specifications 
- Instrument Calibration Calculations (can be part of ICS) 
- Human Factors Assessment (preliminary without vendor 
info) 
- Equipment Location Drawings 
- Instrument Location Drawings 
 
- EWD 
- Fuse Allocation Drawings or Fuse Data Sheets 
- Control Logic Diagrams 
- CWD 
- Control Panel (cubicle) Drawings 
- Instrument Panel/Rack Drawings 
- Instrument Tubing Layout Drawings 
- CBD 
- OLW 
- Asset Suite Updates (including MEL) 
- ICS 
- BOM 


Cable Routing 
- Instrument Calibration Specification update 
- EBOM Update 
-  BOM Update 
- OLW Update 
- Software acceptance 


N 121319 
#94 DEC for new D2O Vapour 
recovery Mechanical 


Flow Diagram 
Design Specification 


Finalization of Deliverables 
   Flow Diagram 
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Deliverable Based  
(Y/N) 


EC DEC Title Outstanding RCMT Deliverables 
New Contractor Design completion scope in addition to planning, 


assessesing, installation, commissioning , Available for Service and 
Closeouts as required per N-PROC-MP-0090 


Piping Isometrics 
Hanger/Support Drawings 
Penetration Details 
Flow Calculation 
BOM 
Component Specifications (incl emissions limits) 
Provisional TSSA Registration 
Emission limits report 


   Design Specification 
   Piping Isometrics 
   Hanger/Support Drawings 
   Penetration Details 
   Flow Calculation 
   BOM 
Component Specifications (incl emissions limits) 
Final TSSA Registration 
Update Emission limits report 


N 121323 
#51 DEC for Effluent Stack and Two 
Ventilation and Containment 
Exhaust Systems 


Flow Diagram 
Specifications 
Isometrics 
Flow Calcs 
MEL 
BOM 
Descoping exercise 
Incorporation of RFI 135 


Vendor document acceptance 
Update of impacted deliverables 


N 120492 
(SCI 62341/62330) DEC for FAATM 
and FAAGM 


-Technical Specifications (N/A for existing Ready CATID's) 
- Instrument Calibration Calculations (can be part of ICS) 
- Human Factors Assessment 
- Equipment Location Drawings 
- Instrument Location Drawings 
- EWD 
- Fuse Allocation Drawings or Fuse Data Sheets 
- Control Logic Diagrams 
- CWD 
- Control Panel (cubicle) Drawings 
- Instrument Panel/Rack Drawings 
- CBD 
- OLW 
- Asset Suite Updates (including MEL) 
- ICS 
- BOM 


Vendor Document Acceptance 
- Instrument Calibration Specification update 
- Cable routing 
- Electrical Arrangement Drawing 
- OLW Update 
- Software Acceptance 


N 120343 
DEC for Building Design, 
Architectural and Structural 


Detail (General Arrangement) Drawings 
Specifications 
 
BOM 
Third Party Fire Review 
Fire Rated Area Drawings 


Human Factors Validation 
Major Equipment Plan Drawing  
Vendor Document Acceptance 
Revise Construction Specification when required 


N 127218 
0-53800-Design-DNGS HWMB West 
Annex Cable Duct 


Phase 1 which includes installation of cable duct to MH2.   
Phase 2 incorporating  back up generator data is excluded 
and moved back to EC#120472 


Full Phase 2 Design Required 
Vendor Document Acceptance 


N 129058 
0-53500-DESIGN-DNGS HWMB 
West Annex 120/208V 
Normal/Backup Power 


-Third Party Fire Protection Review Report (based on Fire 
Impact Evaluation) 
-Technical Specifications 
- EWD 
- Fuse Allocation Drawings or Fuse Data Sheets 
- SLD 


Cable Routing 
Final Relay Settings 
Vendor Document Acceptance 
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Deliverable Based  
(Y/N) 


EC DEC Title Outstanding RCMT Deliverables 
New Contractor Design completion scope in addition to planning, 


assessesing, installation, commissioning , Available for Service and 
Closeouts as required per N-PROC-MP-0090 


- CWD 
- Electrical Panel Drawings 
- CBD 
- OLW 
- Asset Suite Updates (including MEL) 
- Preliminary Relay Settings 
- BOM 


  120476 
#59 DEC for a new grounding 
system for the Heavy Water 
Management Building West Annex 


EC Revision to incorporate applicable scope reduction 
design changes per memo (NK38-CORR-38000-0506902) 


Extend grounding into Pipe Chase 
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Appendix J – TMOD Basis 
 


Engineering the TMOD per N-PROC-MP-0090 is required for the below.   
 
Temporary modifications are required to remove the Primary Heat Transport (PHT) system D2O, and transport 
D2O from the Heavy Water Management Building (HWMB) to the West Annex Building Storage Facility. The 
design concept is to use the existing Heat Transport Weigh Tank in the HWMB as a collection point for the 
drained D2O and existing HT D2O Transfer Pumps to convey the drained D2O through temporary piping 
(stainless steel) to the PHT Tanks (0-38110-TK14 to TK21, inclusive) in the West Annex Building Storage 
Facility. Piping at the destination will be manifolded and valved to allow swing operation.  All piping routed 
outdoors will be heat traced and insulated.  Tank level instrumentation and controls will regulate the delivery 
and storage of drained D2O. Temporary power will be provided to pumps and controls. Containment dykes will 
be installed at HWMB tanks and pumps to manage leaks; D2O leaks will be piped to active drainage. TSSA 
approvals will be required for pressure boundary systems.  New Class 3 material will be sourced from qualified 
suppliers, complete with requisite supporting documentation (e.g. History Dockets). 
The details are as follows: 
A. Design Concept and Assumptions: 


 Use existing Heat Transport D2O Weigh Tank (30 m3) in HWMB; 
 Use existing HT D2O Transfer Pumps (P1, P2) in HWMB; 
 Tie-point = HT D2O Transfer Pump (P1, P2) discharge; 
 Install control panel for weigh tank / pump operation; 
 All vents and drains piped to active systems (tie-in to existing active vent and drain systems); 
 Use “existing” PHT D2O Storage Tanks (in Annex basement) with manifold for swings. Tank 


instrumentation and valving assumed to be installed; 
 TSSA Approvals required; 
 Qualification requirements for procurement of Nuclear Class 3 components. 


  
B. Materials (Order of Magnitude): 


 600 ft of 2” NPS S40 (Class 300) Nuclear Class 3 stainless steel piping; 
 300 ft of 6” NPS carbon steel pipe sleeve; 
 Concrete curb for containment of D2O pipe runs inside HWMB; 
 50 ft of concrete trench with heavy duty cover (outside, from HWMB to Annex); 
 Insulation and heat tracing for external portion of pipe run; 
 Electric Heat Tracing (wiring, panels, controls); 
 Instrumentation and Control Panel at HWMB source; 
 2” Manual Valves (~ qty 20);  
 Relief Valves, Vents, Drains; 
 Building penetrations (2) and pipe supports (~ qty 30). 
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Appendix K: Training Basis 


Training to be conducted in accordance with the training needs assessment. 
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Appendix L – List of Valves Procured by OPG 


These valves are procured by OPG but will be delivered to the Contractor for Receipt Inspection.  


CAT ID SPECS QUANTITIES Supplier Initial Delivery 
Date 


704893 NK38-DS-38000-10001 R001 3 Entertech(USD) 14-Oct-15 


709463 NK38-VSS-38110-10022 1 Entertech(USD) 14-Oct-15 


704890 NK38-DS-38000-10003 18 Entertech(USD) 8-Sep-15 


704868 NK38-DS-38000-10011 1 Entertech(USD) 5-Oct-15 


709200 NK38-DS-38000-10009 R003 14 Entertech(USD) 5-Oct-15 


709202 NK38-DS-38000-10010 R002 26 Entertech(USD) 5-Oct-15 


706088 NK38-VSS-38110-10019 
11 


Control 
Valve(pending) TBD 


706077 NK38-VSS-38110-10020 R004 27 Entertech(USD) 8-Sep-15 


707846 NK38-VSS-38000-10004 
3 


Control 
Valve(pending) TBD 


707744 NK38-VSS-38000-10003 R002 
2 


Control 
Valve(pending) TBD 


707897 NK38-VSS-38000-10007 R002 1 Entertech(USD) 8-Sep-15 


709190 NK38-DS-38000-10007 13 Entertech(USD) 8-Sep-15 


707900 NK38-VSS-38000-10008 31 Entertech(USD) 8-Sep-15 


709179 NK38-DS-38000-10005 R002 26 Entertech(USD) 8-Sep-15 


707905 NK38-VSS-79710-10002 2 Entertech(USD) 8-Sep-15 


707939 NK38-VSS-79710-10001 1 Entertech(USD) 8-Sep-15 


708835 NK38-VSS-38000-10018 18 Avon 11-Sep-15 


708842 NK38-VSS-38000-10019 R002 53 Avon 11-Sep-15 


708856 NK38-VSS-38000-10020 R002 69 Avon 11-Sep-15 


707915 NK38-VSS-74250-10009 7 Entertech(USD) 8-Sep-15 


708899 NK38-VSS-79710-10004 R001 72 Avon 11-Sep-15 


709187 NK38-DS-38000-10006 R001 37 Entertech(USD) 8-Sep-15 


707904 NK38-VSS-38000-10006 R002 15 Entertech(USD) 8-Sep-15 


709000 NK38-DS-38000-10004 R002 31 Entertech(USD) 8-Sep-15 


707332 NK38-VSS-38000-10001 R001 4 Entertech(USD) 8-Sep-15 


708293 NK38-VSS-75100-10003 R002 1 Entertech(USD) 8-Sep-15 


704878 NK38-DS-38000-10015 R001 4 Entertech(USD) 8-Sep-15 


704883 NK38-DS-38000-10012 5 Entertech(USD) 8-Sep-15 


709303 NK38-DS-38000-10013 R002 3 Entertech(USD) 8-Sep-15 


709307 NK38-DS-38000-10014 19 Entertech(USD) 8-Sep-15 


709762 NK38-VSS-38110-10025 R002 2 Entertech(USD) 8-Sep-15 
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708862 NK38-VSS-38210-10005 7 Entertech(USD) 14-Oct-15 


709761 NK38-VSS-38110-10024 0 NOT BUYING TBD 


708864 NK38-VSS-38210-10006 R000 1 Entertech(USD) 14-Oct-15 


708578 NK38-VSS-38000-10010 1 Entertech(USD) 14-Oct-15 


708585 NK38-VSS-38000-10015 R001 72 Avon 11-Sep-15 


708598 NK38-VSS-38000-10013 8 Avon 11-Sep-15 


708599 NK38-VSS-38000-10014 R003 30 Avon 11-Sep-15 


708594 NK38-VSS-38000-10011 2 Entertech(USD) 14-Oct-15 


708595 NK38-VSS-79710-10003 1 Entertech(USD) 14-Oct-15 


708596 NK38-VSS-38000-10012 R001 2 Entertech(USD) 14-Oct-15 


709766 NK38-VSS-38110-10026 1 Entertech(USD) 14-Oct-15 


708859 NK38-VSS-38210-10004 1 Entertech(USD) 14-Oct-15 


708867 NK38-VSS-38210-10007 2 Entertech(USD) 14-Oct-15 


710196 NK38-TS-63800-10001 4 Entertech(USD) 16-Nov-15 


710199 NK38-TS-63800-10002 2 Entertech(USD) 16-Nov-15 


710212 NK38-TS-63891-10002 1 Entertech(USD) 16-Nov-15 


710221 NK38-TS-63891-10004 1 Entertech(USD) 16-Nov-15 


709262 NK38-DS-38000-10017 R001 2 Entertech(USD) 10-Aug-15 


709265 NK38-DS-38000-10018 R001 5 Entertech(USD) 10-Aug-15 


709458 NK38-VSS-38110-10021 1 Entertech(USD) 10-Aug-15 


710352 NK38-VSS-38000-10024 4 Entertech(USD) 10-Aug-15 


711016 NK38-VSS-38910-10003 1 Entertech(USD) 10-Aug-15 


709851 NK38-VSS-38110-10027 1 Control Valve 23-Oct-15 


709852 NK38-VSS-38910-10001 R001 
10 


Control 
Valve(pending) TBD 


709853 
NK38-VSS-38110-10028 
(13720-SPEC-00336 R01) 


2 


Control Valve 23-Oct-15 


709855 NK38-VSS-38110-10029 2 Control Valve 23-Oct-15 


709863 NK38-VSS-38410-10002 2 Control Valve 23-Oct-15 


709867 NK38-VSS-38500-10008 2 Control Valve 23-Oct-15 


709165 NK38-DS-38000-10002 6 Entertech(USD) 10-Aug-15 


709461 NK38-VSS-38110-10023 2 Entertech(USD) 10-Aug-15 


708996 NK38-DS-38000-10008 R002 15 Entertech(USD) 21-Sep-15 


709218 NK38-DS-38000-10016 R001 3 Entertech(USD) 1-Feb-16 


710339 NK38-VSS-38910-10002 R001 1 Entertech(USD) TBD 
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UNDERTAKING JT1.10 1 
  2 


Undertaking  3 
 4 
TO QUANTIFY THE APPROXIMATE 8 PERCENT LOSS OF PRODUCTION ON AN 5 
ANNUAL BASIS DUE TO FEED SHORTAGES. 6 
 7 
 8 
Response  9 
 10 
The approximate 8% loss of production on an annual basis equates to 110Mg of 11 
throughput based on the Tritium Removal Facility’s 2020 actual performance. 12 
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UNDERTAKING JT1.11 1 
  2 
Undertaking  3 
 4 
ANSWER THE STAFF INTERROGATORIES. 5 
 6 
Ref: 7 
 8 
OEB staff notes that in part (b) to Staff-174, Bates White stated that its position is that 9 
the EMWG nuclear unit hours and non-nuclear units hours reflect none of the site-10 
specific considerations that Bates White described in its report. In part (c) to Staff-174, 11 
Bates White noted that the unit installation rates provided in the EMWG are based on 12 
actual construction times for the construction of nuclear reactors in the US.  13 
 14 


a) Please confirm that the unit hours listed at p. 161 of the EMWG Guidelines are 15 
those that are reflected in the Bates White study. 16 
 17 


Starting at p. 167 of the EMWG Guidelines, a list of the reference plants is provided. 18 
The noted reference plants appear to be the basis for the unit hours provided at p. 161 19 
of the EMWG Guidelines.  20 
 21 


b) Please advise whether Bates White agrees that the reference plants cited above 22 
are the basis for unit hours in the EMWG Guidelines.  23 


 24 
i. If not, please explain.  25 


 26 
ii. If Bates White does agree, would Bates White also agree that the actual 27 


construction times associated with these reference projects would implicitly 28 
reflect any actual site-specific considerations that impacted these projects 29 
(i.e. EMWG did not make after the fact adjustments to remove site-specific 30 
considerations from the reference projects in developing the unit hours)?  31 


 32 
At Chart 2 provided in response to Staff-172, Bates White highlights that removing the 33 
entirety of the incremental productivity adjustment reduces the direct construction 34 
costs from $307.7 million to $288.7 million.  35 
 36 


c) Please advise whether this $19 million reduction was determined by revising 37 
the calculations in Appendix D to the Bates White study to remove the 1.7 38 
productivity factor. As an example, at p. 72 of Exhibit D2 / Tab 2 / Schedule 11 39 
/ Attachment 3, Bates White would have removed the 1.7 productivity factor but 40 
maintained the wage adjustment that forms part of the overall productivity 41 
adjustment of $1.18 million for the reinforced concrete partition wall.   42 
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Response  1 
 2 
This was response was prepared by Bates White. 3 
 4 


a) Partially confirmed. The data in Table G.1.3 (referenced in the question) are 5 
more correctly described as “unit hour installation rates” for a given unit of a 6 
commodity (e.g., linear meter of pipe, cubic meter of concrete) and not “unit 7 
hours” as that phrase is typically understood. These unit hour installation rates 8 
were an input to the “Adjustments to Labour Costs to Account for Nuclear Grade 9 
Work” discussed in Appendix C of the Bates White report. 10 


 11 
b) Not agreed. The tables referenced in the question (starting at p. 167 of the 12 


EMWG Guidelines) present information regarding the percentage of hours and 13 
cost attributable to direct installation of eight categories of commodities: 14 
mechanical systems, concrete, structural steel, other civil structural, piping, 15 
instrumentation, electrical, and “other direct.” This information might be useful 16 
in a top-down cost estimate; however, as summarized in Section V.B of our 17 
report, Bates White employed a bottom-up estimation approach.  18 
 19 
The information in the referenced tables did form part of the basis for the 20 
corroborating analysis discussed in Section VII.A of the Bates White report. 21 
Such use is consistent with the EMWG stated intent that the “data may be useful 22 
as a validation tool…” (see introduction to the tables, p. 167). 23 
 24 
For clarity, we note that the data provided in Tables G.1.3 (p. 161) and G.2.1-25 
G.2.6 (pp. 167-170) are “bulk commodity unit installation rates” and information 26 
regarding the percentage of hours and cost attributable to direct installation of 27 
the eight categories of commodities—they are not “times.” There is no direct tie 28 
between such installation-specific information and “actual construction times” 29 
for the reference projects. The source document for these installation rates 30 
states that the rates “were obtained from actual architect/engineer cost 31 
experience” (see Oak Ridge National Laboratory, “Cost Estimating Guidelines 32 
for Advanced Power Technologies,” ORNL/TM-10071, May 1993). The EMWG 33 
requires that use of these installation rates, regardless of whether in a top-down 34 
or bottom-up cost estimate, be supplemented by separately calculated 35 
productivity estimates and local labour rate information (see EMWG Sections 36 
5.3.2 and 6.5). 37 
 38 


c) No, Bates White did not revise all the calculations in Appendix D; instead we 39 
modified a single input, the labour productivity rate, in response to Staff’s 40 
requested hypothetical.  41 
 42 
Bates White prepared Chart 2 in response to the question in Ex. L-D2-02-Staff-43 
172. The chart depicts the data generated to produce the requested sensitivity 44 
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plot depicting the hypothetical impact of 1% changes in the productivity rate 1 
Bates White used in developing its direct construction cost estimate of $307.7 2 
million. The Bates White construction cost estimate is based on a labor 3 
productivity rate of approximately 0.39. The upper bound rate in the sensitivity 4 
analysis requested by Ex. L-D2-02-Staff-172 was 0.66, i.e., the productivity rate 5 
underlying the cost data in the RSMeans database.  At a productivity rate of 6 
0.66, the implied direct cost of construction is $288.7 million, some $19 million 7 
lower than the Bates White estimate.  8 
 9 
The implied difference of $19 million in direct construction costs was not, 10 
therefore, determined by removing a 1.7 productivity factor. Rather, the implied 11 
difference resulted from the requested, hypothetical marginal increases of 1% 12 
in labor productivity from the Bates White estimate of approximately 0.39 to the 13 
RSMeans productivity rate of 0.66. The ratio of the RSMeans productivity rate 14 
to the Bates White productivity rate is 1.7 (≈0.66/0.39). Thus, at the upper bound 15 
of the Bates White sensitivity analysis, using a hypothetical rate of 0.66, the 16 
productivity ratio is 1.0 (≈0.66/0.66). 17 
 18 
As noted in our response to Ex. L-D2-02-Staff-172, given the realities of a 19 
nuclear industrial construction project, realization of the hypothetical difference 20 
of $19 million in direct construction costs over the life of the D2O project is 21 
implausible.   22 
 23 
Further, the sensitivity analysis provided in response to Ex. L-D2-02-Staff-172 24 
examined only hypothetical marginal changes in the labor productivity rate.  The 25 
$1.8 million referenced in this question would also reflect an adjustment for the 26 
difference in wages between contractor labor costs and RSMeans labor costs.  27 
Bates White did not adjust these wage differentials. Thus, as the current 28 
question suggests, the Bates White labor wage adjustment portion of the overall 29 
labor adjustment factor (based on site-specific data described in Appendix C)—30 
as reflected (for example) in the $1.8 million cost for the reinforced concrete 31 
partition wall—remained unchanged in the sensitivity analysis. 32 
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UNDERTAKING JT1.12 1 
  2 


Undertaking  3 
 4 
TO FILL IN BLANKS IN CHART IN KT1.1 ON A BEST EFFORTS BASIS, AND TO 5 
INCLUDE OTHER MATERIAL ESTIMATES IN THE EVIDENCE OR KNOWN TO 6 
OPG. 7 
 8 
 9 
Response  10 
 11 
Please see Chart 1 below. OPG prepared this chart at SEC’s request. OPG does not 12 
agree that the items that SEC included represent valid estimates of the project’s 13 
anticipated costs at various points in time. In particular, the estimate derived from Ex. 14 
D2-2-10, p. 66 “Chart 3 – B&M’s Growing Estimates of EPC Project Costs” represent 15 
unverified estimates of future costs put forth by B&M that were never accepted by OPG 16 
and were included in OPG’s evidence for the sole purpose of demonstrating B&M’s 17 
inability to provide a stable estimate of project costs in the months leading to the 18 
termination of the B&M contract. As OPG states in Ex. D2-2-10, at p. 65 “As shown in 19 
the chart below, B&M’s EPC contract cost estimate increased substantially month after 20 
month. The information provided with these estimates was not sufficient to allow OPG 21 
to verify the basis for the forecast increases.”  22 
 23 
Additionally, the estimates in Chart 1 are not directly comparable to one another as 24 
some of the lines requested by SEC are estimates for portions of the project only. As 25 
OPG has explained in Ex. L-D2-02-SEC-094, the approved estimates of the D2O 26 
Storage Project’s total cost at various points in time are those contained in OPG’s BCS.  27 
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Chart 1: Estimates related to the D2O Storage Project 1 


 2 


 3 


Date of Estimate
Total Estimated 


Cost ($M)
Entity that Provided 


the Estimate
General 


Contractor


 Total Cost 
Expended on the 


Project At Date of 
Estimate ($M) Notes Evidence Reference


Faithful & Gould Construction 
Costs Estimate Early 2012 64.60$                  Faithful & Gould (OPG) N/A 3.40$                        


Estimate of overnight cost for construction only based on the 
project information available at the time. OPG did not complete 
a contemporaneous estimate of the total project cost D2-2-10, p.43


2012 Full Release Definition BCS Jun-12 108.00$                OPG Project Team B&M 3.48$                        
Estimate to complete the D2O Storage Project based on then 
current information D2-2-10, Attachment 2m


2012 Partial Release Execution BCS Aug-12 108.00$                OPG Project Team B&M 4.59$                        
Estimate to complete the D2O Storage Project based on then 
current information D2-2-10, Attachment 2n


2013 Full Release Execution BCS May-13 110.02$                OPG Project Team B&M 15.16$                      
Estimate to complete the D2O Storage Project based on then 
current information D2-2-10, Attachment 2o


B&M EPC Estimate Jan-14 123.50$                B&M B&M 56.53$                      
B&M EPC Estimate Feb-14 133.10$                B&M B&M 60.84$                      
B&M EPC Estimate Apr-14 224.90$                B&M B&M 74.62$                      
B&M EPC Estimate May-14 253.70$                B&M B&M 85.71$                      
B&M EPC Estimate Jul-14 282.10$                B&M B&M 100.96$                   


2014 Faithful & Gould Estimate Jul-14 345.00$                
Faithful & 


Gould/OPG/B&M B&M 100.96$                   
Estimate to complete the D2O Storage Project including forecast 
and incurred costs D2-2-10, p.66


B&M EPC Estimate Sep-14 286.60$                B&M B&M 109.55$                   See comment above regarding B&M EPC estimates D2-2-10, p.66, Chart 3
2015 Superseding Release 
Execution BCS Mar-15 381.00$                OPG Project Team OPG 142.60$                   


Estimate to complete the D2O Storage Project based on then 
current information D2-2-10, Attachment 2p


CanAtom Estimate of Costs to 
Complete Aug-16 146.00$                CanAtom CanAtom 163.09$                   
CanAtom Estimate of Costs to 
Complete Oct-16 187.00$                CanAtom CanAtom 309.39$                   
CanAtom Estimate of Costs to 
Complete Jan-17 242.00$                CanAtom CanAtom 353.52$                   


High Bridge Estimate to Complete Mar-17 108.50$                High Bridge (CanAtom) CanAtom 373.01$                   


Estimate of the cost to complete the remaining project scope 
over approximately 18 months. OPG did not prepare a 
contemporaneous estimate of the total project cost


D2-2-10, p.93


CanAtom Estimate of Costs to 
Complete Apr-17 270.00$                CanAtom CanAtom 380.50$                   See comment above regarding CanAtom estimates to complete


L-D2-02-SEC-104 
Attachment 1


2018 Superseding Release 
Execution BCS Dec-17 510.00$                OPG Project Team CanAtom 399.21$                   


Estimate to complete the D2O Storage Project and actual D2O 
Storage Project final cost D2-2-10, Attachment 2q


D2O Storage Project Cost Estimates


EPC only estimates demonstrating B&Ms ongoing challenge to 
produce a stable cost estimate. OPG did not complete 
contemporaneous estimates of total project cost


D2-2-10, p.66, Chart 3


Estimates of costs to complete the D2O Storage Project. OPG did 
not prepare a contemporaneous estimates of the total project 
cost


L-D2-02-SEC-104 
Attachment 1
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UNDERTAKING JT1.13 1 
  2 


Undertaking  3 
 4 
TO MAP THE BUSINESS CASE SUMMARY OF ESTIMATE TABLES TO CHART 1 5 
IN THE PREFILED EVIDENCE CATEGORIES FOR THE FIVE BCS. 6 
 7 
 8 
Response  9 
 10 
See Ex. JT1.14 for the mapping of the cost categories in Appendix A of OPG’s 11 
Business Case Summaries (Ex. D2-2-10, Attachments 2m-2q) to Chart 1 of Ex. D2-2-12 
10 at p. 12. 13 
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UNDERTAKING JT1.14 1 
  2 


Undertaking  3 
 4 
TO EXPLAIN THE VARIANCES FROM THE LAST BCS TO THE FINAL COST. 5 
 6 
 7 
Response  8 
 9 
See Chart 1 below.  10 
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Chart 1: Mapping of BCS and Explanation of Variances - 2018 Superseding Release Execution BCS Compared 1 


to Ex. D2-2-10 Chart 1 2 
 3 


 4 
Note: Appendix A of each of the 2012 Full Release Definition BCS, 2012 Partial Release Execution BCS, and 2013 Full Release Execution 5 
BCS contain line items named “Permanent Materials” and “Design and Construction” which map to the B&M and Sub-Contractors line of Chart 6 
1. These BCS otherwise map in alignment with the above information. 7 
 8 


a b c d e


Cost Category Ex. D2-2-10 Chart 1
2015 Superseding 
Release Execution 


BCS


2018 Superseding 
Release Execution 


BCS


2018 Superseding 
Release Execution 
BCS with Adjusted 


Mapping to Chart 1


Variance 
(a - d)


Variance Explanation


OPG Project Management 21.9$                       6.7$                         12.4$                       17.6$                         4.34$                       
$1M for additional OPG Senior PMT; $3.4M for extended duration 
of PMT


OPG Engineering 13.3$                       7.4$                         16.3$                       19.5$                         (6.23)$                      
Less field engineering and TRF support required than estimated in 
the 2018 BCS


OPG Procured Materials 20.4$                       1.4$                         10.3$                       17.9$                         2.51$                       
Additional material purchased from 2018 onward beyond what was 
estimated in the 2018 BCS


B&M and Sub-Contractors 83.8$                       -$                         -$                         82.9$                         0.83$                       Data cleanup of unallocated costs


AECON-SNC JV and Sub-Contractors 252.3$                     -$                         -$                         248.8$                       3.57$                       
Commissioning support provided beyond what was estimated in 
the 2018 BCS


Other Contractors 72.1$                       -$                         -$                         68.5$                         3.53$                       
$2.5M for extension of Kinetrics oversight services; $1.1M in 
additional scope not included in the 2018 BCS


Interest 45.5$                       20.0$                       43.3$                       43.3$                         2.23$                       Longer timeline to final AFS than estimated in the 2018 BCS
OPG TRF -$                         -$                         3.0$                         -$                           -$                         Included in OPG Engineering line of Chart 1


OPG Other -$                         18.7$                       22.6$                       -$                           -$                         
Included in OPG Engineering, OPG Project Management, OPG 
Procurement Materials lines of Chart 1 based on WBS Structure


Design Contract(s) -$                         7.1$                         14.3$                       -$                           -$                         Included in Other Contractors line of Chart 1
Construction Contract(s) -$                         40.8$                       44.4$                       -$                           -$                         Included in Other Contractors line of Chart 1


EPC Contract(s) -$                         244.9$                     331.6$                     -$                           -$                         
Included in B&M and Sub-Contractors and AECON-SNC JV and Sub-
Contractors lines of Chart 1


Consultants -$                         0.1$                         0.2$                         -$                           -$                         Included in Other Contractors line of Chart 1
Other Contracts/Costs -$                         0.1$                         0.1$                         -$                           -$                         Included in Other Contractors line of Chart 1
Contingency -$                         33.9$                       -$                         -$                           -$                         -
TOTAL 509.3$                     381.1$                     498.5$                     498.5$                       10.8$                       


($M)
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UNDERTAKING JT1.15 1 
  2 


Undertaking  3 
 4 
TO TAKE THE ONE YEAR ONLINE DEFICIENT CRITICAL BACKLOG AND THE 5 
ONE YEAR ONLINE CORRECTIVE CRITICAL BACKLOG FOR 2014 AND 2019 AND 6 
PUT THEM IN A TABLE. 7 
 8 
 9 
Response  10 
 11 
Chart 1 below provides the 1-Year Online Deficient Critical (“DC”) Backlog and the 1-12 
Year Online Corrective Critical (“CC”) Backlog for Pickering for 2017 to 2020 (Ex. L-13 
F2-01-Staff-196, part c), Chart 1).  14 
 15 
Earlier data for these metrics are not available as OPG started benchmarking 1-Year 16 
On-Line Deficient Critical Backlogs and 1-Year On-Line Corrective Critical Backlogs in 17 
2017 to focus on the backlog of critical work orders, as opposed to non-critical work 18 
orders (see Ex. L-F2-01-Staff-193 and Ex. F2-1-1 p. 4 lines 22-28 for further details).  19 
 20 


Chart 1: Pickering 2017-2020 Deficient Critical and  21 
Corrective Critical Annual Target and Actual Results 22 


 
Pickering Annual Actuals and Targets 


2017 2018 2019 2020 
Actual Target Actual Target Actual Target Actual Target 


On-line Deficient 
Critical 


Maintenance 
Backlog (work 


orders/unit) 


41 71 9 15 5 9 1 7 


On-Line 
Corrective Critical 


Maintenance 
Backlog (work 


orders/unit) 


0 10 0 0 1 0 0 0 


 23 
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UNDERTAKING JT1.16 1 
  2 


Undertaking  3 
 4 
TO CONFIRM THE NUMBER OF PEERS IN THE MEDIAN. 5 
 6 
 7 
Response  8 
 9 
There are 58 peers in the peer group, including Pickering and Darlington. Chart 1 below 10 
provides the 2019 1-Year Online Deficient Critical (DC) Backlog for the entire peer 11 
group. As shown in Chart 1, best quartile and median are zero work orders/unit. 12 
 13 
OPG has successfully reduced the DC backlog further in 2020, with Pickering and 14 
Darlington reducing to one work order/unit as shown in Ex. L-F2-01-Staff-196, Chart 1 15 
and Chart 2.  16 
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Chart 1: 2019 1-Year On-Line Deficient Critical Backlogs 1 


 2 


58
Pickering
Darlington
55
54
53
52
51
50
49
48
47
46
45
44


Median: 0
Best Quartile: 0


43
42
41
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1


0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
Deficient Critical Backlog Work Orders per Unit


2019 On-Line Deficient Critical Backlogs
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UNDERTAKING JT1.17 1 
  2 


Undertaking  3 
 4 
TO DESCRIBE THE NATURE OF THE CRITICAL BACKLOGS AND WHETHER 5 
THEY'RE MORE SAFETY- OR RELIABILITY-RELATED. 6 
 7 
 8 
Response  9 
 10 
The question was with reference to Pickering’s 2019 1-Year Online Deficient Critical 11 
(“DC”) backlog value of five work orders/unit to confirm whether these backlogs were 12 
safety- or reliability- related. Deficient work orders, including DC work orders, represent 13 
a reduction in the performance of a component, although the component is still able to 14 
perform its stated function.  15 
 16 
All the five DC backlogs are reliability related, primarily related to service water leaks 17 
from pump seals, indication lights and panel meter calibration. Due to designed 18 
equipment redundancies, OPG was able to obtain to maintain satisfactory functionality 19 
for these components.  20 
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UNDERTAKING JT1.18 1 
  2 


Undertaking  3 
 4 
TO ADVISE WHETHER IT'S POSSIBLE TO CALCULATE THE PICKERING PLANT 5 
LEVEL CAPABILITY FACTOR, ACCOUNTING ONLY FOR THE TOP 10 PEAK 6 
ELECTRICITY DEMAND HOURS OVER THE PERIOD COVERED BY THE 7 
BENCHMARKING STUDY. 8 
 9 
 10 
Response  11 
 12 
OPG does not record the information required to calculate the Pickering Unit Capability 13 
Factor (“UCF”) or the Forced Loss Rate (“FLR”) at an hourly level. These measures 14 
are calculated on a monthly basis at OPG. 15 
 16 
As OPG stated at Tr. Tech. Conf., May 3, 2021, p. 125-127, prior to refusing to provide 17 
the requested information, OPG’s nuclear facilities are baseload generators which 18 
operate as much as possible without being necessarily tied to peak electricity demand 19 
hours.   20 
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UNDERTAKING JT1.19 1 
  2 


Undertaking  3 
 4 
TO EXPLAIN WHAT LTC IS REQUIRED AS REFERENCED ON F2, TAB 8, 5 
SCHEDULE 1, PAGE 5. 6 
 7 
 8 
Response  9 
 10 
During the technical conference, the reference to “LTC” in Ex. F2-8-1, p. 5, was 11 
incorrectly quoted as “Leave to Construct”.  As described in Ex. F2-8-1, p. 4, lines 7 to 12 
20, the acronym “LTC” refers to the CNSC “Licence to Construct”.   13 
 14 
As referenced in Ex. F2-8-1, p. 5, the work being undertaken in 2020 and 2021 with 15 
respect to an SMR is key to developing a Class 5 estimate by November 2021 upon 16 
which an investment decision can be made for the continued project development, 17 
leading to an application for a CNSC Licence to Construct (“LTC”).   18 
 19 
OPG expects to seek recovery of eligible amounts recorded in the Nuclear 20 
Development Variance Account related to SMR development in a future proceeding. 21 
The specific timing of such a request for disposition will depend on the timing and 22 
scope of OPG’s future applications. 23 
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UNDERTAKING JT1.20 1 
  2 


Undertaking  3 
 4 
TO CONFIRM WHETHER OPG NEEDS THE LICENCE TO MAINTAIN AN OPTION 5 
TO BUILD NEW NUCLEAR, AND FOR WHAT PERIOD OF TIME. 6 
 7 
 8 
Response  9 
 10 
As per the 2013 Long Term Energy Plan, OPG maintains the necessary site 11 
preparation license granted by the CNSC to enable future construction of new reactors 12 
at Darlington.  There is no specific time period or limit attached to this direction (Ex. L-13 
F2-08-Staff-247).  14 
 15 
As noted in Ex. F2-8-1 p. 4, on June 30, 2020, OPG submitted an application to the 16 
CNSC to renew the site preparation licence for a ten year period. To the extent the 17 
term of the licence approaches expiration in the future, OPG would seek a further 18 
extension as needed.  19 
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UNDERTAKING JT1.21 1 
  2 


Undertaking  3 
 4 
TO PROVIDE THE COMBINED 2020-2021 AS WELL AS IN THE 2022 TO 2026 5 
IMPACT ON DARLINGTON AND PICKERING AS A RESULT OF COVID-19, SO THE 6 
TERAWATT IN EACH OF THOSE YEARS, AS WELL AS THE REVENUE IMPACT IN 7 
EACH OF THOSE YEARS.  SO ACTUAL AND FORECAST BASED ON YOUR 8 
PAYMENT AMOUNTS YOU'RE SEEKING FROM 2022 TO 2026. 9 
 10 
 11 
Response  12 
 13 
The production impact for 2020-2026 of OPG’s response to COVID-19, by nuclear 14 
station, is shown in Chart 1 below. This combines information previously presented in 15 
Ex. L-E2-01-SEC-114 and Ex. L-A2-02-CCC-013, Attachment 1, Note 3 (2020-2021) 16 
and Ex. L-E2-01-Staff-187 (2022-2026).1  17 
 18 
The Darlington production impacts are due to the deferred start of the Unit 3 19 
refurbishment in 2020, the cascading effects on the refurbishment start dates for  20 
Units 1 and 4, and the associated changes in other planned outages during 2020-2021 21 
to support these adjustments to the refurbishment schedule (Ex. D2-2-5). OPG has not 22 
forecasted any additional generation impacts due to COVID-19 for the 2022-2026 23 
period; as such, the entirety of the 2022-2026 production impacts shown is due to 24 
changes in timing of refurbishment outages relative to the 2020-2021 period. 25 
 26 


Chart 1: COVID-19 Production Impacts 2020-2026 (TWh)  
  2020 2021 2022 2023 2024 2025 2026 
Darlington NGS 4.3 -2.1 0.9 0.1 -0.3 -2.3 -2.6 
Pickering NGS -0.1 0.0 0.0 0.0 0.0 0.0 0.0 
Total Production Impact 4.2 -2.1 0.9 0.1 -0.3 -2.3 -2.6 


 27 
For the 2022-2026 period, Chart 2 below provides the impacts on fuel costs, estimated 28 
direct base OM&A costs for operating Darlington Units and certain Darlington Cyclical 29 
Outage OM&A costs, all of which arise due to the change in timing of refurbishment 30 
outages relative to the 2020-2021 period and therefore offset the corresponding 31 
impacts in the 2020-2021 period.   32 


 
1 Forecast years 2022-2026 shown before forced loss rate assumptions. 
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Chart 2: COVID-19 Production-Related Revenue Requirement Impacts ($M) 1 
 2 


 2022 2023 2024 2025 2026 
Fuel Costs $4.8 $0.6 $(1.9) $(12.5) $(15.2) 
Direct Operating Costs- 
Base OM&A 


$1.0 $0.0 $(0.4) $(2.5) $(2.8) 


Darlington Cyclical 
Outage OM&A 


$(3.8) $13.0 $2.4 $0.8 - 


Revenue Requirement 
Impact 


$2.0 $13.6 $0.1 $(14.2) $(18.0) 


 3 
The calculation of the net revenue related impacts in 2020-2021 associated with 4 
COVID-19 is shown in Ex. L-A2-01-CCC-013, Attachment 1, line 7 and totals a net 5 
increase of $80.9M over the period.2 This comprises revenue-related impacts at 6 
approved nuclear payment amounts due to variances in production in Chart 1 and 7 
associated direct base and outage OM&A and fuel costs. 8 
 9 
The forecasted net impact on the 2022-2026 revenues arising from the COVID-19 10 
production impacts in Chart 1 and corresponding forced loss rate assumptions, as well 11 
as from the revenue requirement impacts in Chart 2, is provided in Chart 3 below (i.e., 12 
the loss in revenue that would occur if payment amounts were based on a production 13 
forecast and revenue requirements that did not reflect these impacts). This calculation 14 
is based on the proposed weighed average payment amounts in this application.3  15 
 16 


Chart 3: Revenue Impacts of COVID-19 Production-Related Impacts ($M) 17 
 18 


 2022 2023 2024 2025 2026 Total 
Revenue 
Impact 


$90.1 $(3.1) ($31.4) $(194.9) $(237.3) $(376.4) 


 19 


 
2 Partly offsetting this impact are the incremental OM&A costs of $34.3M incurred by OPG over 2020-2021 in 
response to the COVID-19 pandemic, as set out at Ex. L-A2-01-CCC-013, Attachment 1, line 10.  
3 In this scenario, there would be some impacts on the proposed smoothed nuclear payment amounts in connection 
with the COVID-19 production impacts, which have been factored into the calculation in Chart 3. The recalculated 
payment amounts would be: $102.33/MWh in 2022, $105.23/MWh in 2023, $104.15/MWh in 2024, $104.50/MWh 
in 2025 and $115.96/MWh in 2026. 
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UNDERTAKING JT1.22 1 
  2 


Undertaking  3 
 4 
TO PROVIDE THE ANNUAL TARGETS, IN-SERVICE ADDITIONS, CAPITAL 5 
ADDITION TARGETS, OM&A SPEND TARGETS, AND TO LINK BOTH THE 6 
TARGET AND THE ANNUAL FORECAST TO THE APPLICATION AND WHERE 7 
THESE NUMBERS ARE COMING FROM. 8 
 9 
 10 
Response  11 
 12 
The response to this undertaking is provided in the context of Ex. L-D2-01-SEC-059, 13 
Attachment 2 – Nuclear Projects Portfolio Dashboard, from February 2021. 14 
 15 
See Chart 1 below for the requested information.   16 
 17 


Chart 1 18 
 19 


 
Target in 


Dashboard 
($M) 


Budget in 
EB-2020-0290 


($M) 
Reference in  
EB-2020-0290 Difference 


Project Capital 
in Service  3081 331.8 


Ex. D2-1-3,  
Table 4a and 
4b  


Dashboard Target does not 
include Minor Fixed Assets 
(“MFA”) ($24.1M) 


Project Capital 
Expenditures  389 407.5 


Ex. D2-1-2,  
Table 4a and 
4b  


Dashboard Target does not 
include MFA ($24.1M) and 
includes unregulated projects 
($5.7M) 


Project OM&A  130 122.3 
Ex. F2-3-2,  
Table 1a and 
1b  


Dashboard Target includes 
unregulated projects ($7.6M) 


 20 
Note: 
1. In the process of drafting this undertaking OPG identified that the February 2021 dashboard 
incorrectly identified the capital in service target as $310M and the actual/forecast as $308M.  These 
values were inverted and the target is $308M and the actual/forecast is $310M.   


 21 
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UNDERTAKING JT1.23 1 
  2 


Undertaking  3 
 4 
TO PROVIDE A SIMILAR DASHBOARD AS EX. L-D2-01-SEC-59 ATTACHMENT 2,  5 
TO SHOW THE YEAR-END TARGETED AND ACTUALS FOR 2017, 2018, 2019, 6 
AND 2020 FOR THE NUCLEAR PROJECTS PORTFOLIO. 7 
 8 
Response  9 
 10 
OPG understands this request to be for a similar dashboard as provided in Ex. L-D2-11 
01-SEC-059, Attachment 2 to show the year-end targets and actual values of the 12 
Nuclear Projects portfolio for 2017-2020. 13 
 14 
The equivalent dashboard is not available prior to 2021. Prior to 2021, projects portfolio 15 
targets were tracked but not consolidated in one dashboard. Chart 1 below provides 16 
the Nuclear Projects portfolio targets and year-end actual values. The actual values 17 
have been mapped to the reference in the evidence where these values are presented.  18 
 19 


Chart 1 20 
 21 


 22 


Year   


Projects Capital 
in Service  400.0 464.4 373.9 390.3 350.3 326.1 314.4 299.0 Ex. D2-1-3 Table 


4a and 4b  


Project Capital 
Ex  320.4 354.3 384.4 381.9 375.3 395.3 401.1 386.2 Ex. D2-1-2 Table 


4a and 4b  


Project 
OM&A  113.7 122.7 102.1 119.1 96.8 106.1 114.1 99.6 Ex. F2-3-2 Table 


1a and 1b  


($M) 
Projects 
Portfolio 


Target


Projects 
Portfolio 


Target


Projects 
Portfolio 


Target


Projects 
Portfolio 


Target


Reference in EB-
2020-0290


2017 2018 2019 2020 


Actual Actual Actual Actual
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UNDERTAKING JT1.24 1 


  2 
Undertaking  3 
 4 
TO SHOW THE DERIVATION OF THE VALUE-FOR-MONEY METRICS FOR 2022 5 
CAPITAL COSTS PER MEGAWATT-HOUR AT DARLINGTON AND PICKERING. 6 
 7 
 8 
Response  9 
 10 
OPG understands that this undertaking applies to the derivation of the non-normalized 11 
calculations for 2022 total generating cost per megawatt-hour (“TGC/MWh”), non-fuel 12 
operating cost per megawatt-hour (“NFOC/MWh”), fuel cost per megawatt-hour (“fuel 13 
cost/MWh”) and capital cost per megawatt design energy rating (“capital cost per MW 14 
DER”) for Darlington and Pickering. 15 
 16 
Chart 1 below shows the derivation of these calculations, including amounts reflected 17 
in evidence and adjustments applied to arrive at the 2022 value for money metrics 18 
shown in Ex. L-F2-01-Staff-196, Chart 3 and Chart 4.  19 







Filed: 2021-06-04 
EB-2020-0290 


JT1.24 
Page 2 of 2 


 
Chart 1: Derivation of 2022 Value for Money Metrics for Darlington and Pickering 1 


 2 


Line # 2022 - Plan ($M unless otherwise noted) Darl Pick Total Source


1 Generation (TWh) 13.4 19.8 33.2 Ex. E2-1-1 - Table 1, col. (g)


2 Capacity (MW DER) 1,866 3,094 4,960
Ex. A1-4-3 Chart 1; Darlington: 3,512 adjusted to remove capacity undergoing refurbishment
[Unit 3: 12 months & Unit 1: 10.5 months = 22.5 months  / 48 months (all 4 units) = 46.88%] 


3 Base OM&A 575 748 1,323  Ex. F2-2-1 - Table 9, line 13 


4 Outage OM&A 90 189 279  Ex. F2-4-1 - Table 1, col. (g)  


5 Project OM&A 61.7 27.4 89  Ex. F2-3-1 - Table 1, col. (g) & Note 4   


6 Corporate Support OM&A 199 189 388  Ex. F3-1-1 - Table 3a & 3b, line 11 


7 Centrally Held Costs 87 97 185 Ex. F4-4-1 - Table 3, col. (g)
8 Total - OM&A Prior to Value for Money Metric Adjustments 1,013 1,250 2,263 Sum of lines 3 to 7


Adjustments for Value for Money Metric Purposes:


9 Cost Allocations (21) 35 14
 Cost allocation adjustments (e.g., inter-site allocations such as Pickering utilization of Tritium Removal 
Facility, costs excluded from recovery and support cost adjustments) 


10 Exclusions per EUCG governance1 (52) (58) (110)
 Exclusions from TGC/MWh calculation (IESO Non-Energy Charges, Pension/OPEB Related Accruals 
Costs) 


11 Total Adjustments (73) (23) (95) Sum of lines 9 and 10


12 Total OM&A for Value for Money Metrics 940 1,228 2,168 Sum of lines 8 and 11


13 Nuclear Operations Capital 390 22 413 Ex. D2-1-2 - Table 2, col. (g)


14 Corporate Support Capital 70 51 121  Ex. D3-1-1 - Table 1 - line 1 & 2, col. (g) 
15 Common Corporate Support Services Capital (Asset Service Fee) (36) (20) (56)  Exclusion from TGC/MWh calculation per EUCG Governance 


16 Net Corporate Allocated Capital 34 32 65 Sum of lines 14 and 15


17 Total Capital for Value for Money Metrics 424 54 478 Sum of lines 13 and 16


18 Fuel-Uranium 54 74 127 Ex. F2-5-1 - Table 1, line 1 &2, col. (g)
19 Fuel-Fuel Oil 1 3 5 Ex. F2-5-1 - Table 1, line 6, col. (g)


20 Total Fuel for Value for Money Metrics 55 77 132
Sum of lines 18 and 19; Used Fuel Storage & Disposal is excluded from TGC/MWh calculation per EUCG 
Governance


21 Total Generating Costs for Value for Money Metrics 1,419 1,359 2,778 Sum of lines 12, 17 and 20


Value for Money Metrics - 1 Year (2022) Ex. L-F2-01-Staff-196 Chart 3 and Chart 4


22 Total Generating Costs per MWh ($/MWh) 105.67 68.72 Line 21 / Line 1


23 Non-Fuel Operating Costs per MWh ($/MWh) 70.02 62.09 Line 12 / Line 1


24 Fuel per MWh ($/MWh) 4.10 3.90 Line 20 / Line 1


25 Capital per MW DER (k$/MW) 227.16 17.45 Line 17 / Line 2


1: See EB-2020-0290 Ex. L-F2-01-ED-012 and EB-2016-0152 Ex. L-6.2-1-Staff-104


JT1.24 - Value for Money 
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UNDERTAKING JT1.25 1 
  2 


Undertaking  3 
 4 
TO COMPLETE EXHIBIT NO. KT1.2. 5 
 6 
 7 
Response  8 
 9 
The request was to provide a reconciliation of where projects listed in Ex. KT1.2 can 10 
be found in EB-2016-0152. 11 
 12 
With the exception of three projects discussed below, see Attachment 1 for the 13 
completed Ex. KT1.2 providing the requested reconciliation with the information as it 14 
was available at the time of EB-2016-0152. All projects identified in Attachment 1 were 15 
classified as Tier 3 projects in EB-2016-0152.  16 
 17 
Projects 800201, 80117 and 83051 were incorrectly characterized as ongoing EB-18 
2016-0152 projects and should instead have been included as new projects in Ex. D2-19 
1-3, Table 2f. 20 


 
1 Project 80020 was identified in EB-2016-0152, Ex. D2-1-3, Table 5a, Line 3, as an unallocated project with Total 
Project Cost yet to be determined. 








D2-1-3, Tables 2a-2d/SEC-62


Line Facility Project Name Project # Start Date Final IS Date Total Project Cost ($k)


7 DN DN Tritium Removal Facility Deuterium Make-up System Electrolyzer Replacement 31522 11/2/2012 12/4/2015 3,218                              
13 DN DN Fuel Handling Power Track Platform & Maintenance Cut Out 31702 12/10/2013 5/15/2018 3,784                              
14 DN DN Fuel Handling Obsolete Control Relay Re-Engineer/Replacement 31704 10/22/2013 6/30/2017 2,966                              
16 DN DN Auxiliary Boiler Feed Pump Seal Cooling 33224 3/6/2014 12/30/2016 3,250                              
17 DN DN Hydrogen Cooling Temperature Control Valve TCV20 Redesign 33228 11/27/2012 6/15/2019 3,841                              
26 PN PNGS Daily Tritium Sampler Replacement 40977 4/12/2012 6/30/2015 3,500                              
28 PN PA Replacement of Auxiliary Irradiated Fuel Bay Supertool 40987 5/9/2012 2/3/2016 3,409                              
31 PN PB Fukushima Emergency Telecommunications Enhancement 49161 6/14/2012 3/31/2017 1,529                              


COMPLETED/CANCELLED PROJECTS FROM EB-2016-0152


35 DN
DN Tritium Removal Facility Cryogenic Refrigeration System Hydrogen Compressors Condition 
Monitoring System 31410 10/22/2012 5/29/2016 3,878                              


36 DN DN Fukushima Emergency Telecommunications Enhancement 31512 6/14/2012 3/31/2017 1,507                              
37 DN DN Permanent Detectors for Startup Instrumentation1 31528 11/1/2013 2/28/2023 7,134                              


38 DN
DN Main Output Transformer / Unit Service Transformer / System Service Transformer /10MVA  
Spare Transformer Storage Facility 31530 12/19/2012 2/28/2014 3,416                              


45 DN DN BU55/56 Maintenance 73399 6/1/2013 5/30/2016 4,500                              


1 - Project 31528 was identified at the time of the EB-2016-0152 submission with Total Project costs 
>$5M.  This project should have been classified as Tier 2.  


EB-2016-0152


ONGOING PROJECTS FROM EB-2016-0152 
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UNDERTAKING JT1.26 1 
  2 


Undertaking  3 
 4 
TO PROVIDE THE SPECIFIC RANKINGS. 5 
 6 
 7 
Response  8 
 9 
OPG’s understanding of this undertaking is to provide the 2019 total generating cost 10 
per megawatt-hour (“TGC/MWh”) ranking for Darlington based only on the 11 
normalization for refurbishment.   12 
 13 
Darlington’s 2019 TGC/MWh performance normalized for refurbishment only was 14 
$54.18/MWh, which ranks 49 out of 62 plants in the peer group (Ex. L-F2-01-SEC-123, 15 
Attachment 1). 16 
 17 
 18 
 19 
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UNDERTAKING JT1.27 1 
  2 


Undertaking  3 
 4 
TO CONFIRM ALL THE NUMBERS IN THE DOCUMENT TITLED "OPG PANEL 2 5 
METRIC STAFF SUMMARY." 6 
 7 
 8 
Response  9 
 10 
OPG confirms the accuracy of the amounts in the document titled “OPG Panel 2 Metric 11 
Staff Summary”, with the following exceptions: 12 
 13 


• 2017 Darlington 3-year normalized total generating cost per megawatt-hour 14 
(“TGC/MWh”), which should be $37.94/MWh 15 


• 2017 Pickering 3-year normalized TGC/MWh, which should be $49.27/MWh 16 
• 2008 Pickering 3-year TGC/MWh, which should be $69.82/MWh 17 
• 2009 Pickering 3-year TGC/MWh, which should be $65.81/MWh 18 
• 2010 Pickering 3-year TGC/MWh, which should be $65.00/MWh  19 


 20 
The changes to the 2017 normalized TGC/MWh amounts reflect the application of 21 
ScottMadden’s normalization methodology for technology, age and outage duration as 22 
described in Ex. F2-1-1, Attachment 5. The normalized 2017 amount for Darlington 23 
shown in OEB Staff’s document reflects the application of only ScottMadden’s 24 
normalization for refurbishment, as described in Ex. F2-1-1, Attachment 4. See Ex. L-25 
F2-01-Staff-195, Chart 3 for a summary of the 2017 normalization methodology 26 
adjustments. 27 
 28 
OPG was unable to validate the 2008 to 2010 combined Pickering TGC/MWh amounts 29 
provided in OEB Staff’s document. OPG did not operate Pickering as a combined six-30 
unit station during 2008 to 2010. The revised amounts reflect combined TGC/MWh for 31 
Pickering A and Pickering B.  32 
 33 
OPG has updated OEB Staff’s document in Attachment 1 to reflect these changes in 34 
bold.  35 








a b c d e f g h i j k l


Darlington


2008 
Actual


2009 Actual
2010 


Actual
2011 


Actual
2012 


Actual
2013 


Actual
2014 


Actual
2015 


Actual
2016 


Actual
2017 


Actual
2018 


Actual
2019 


Actual


WANO NPI (Index) 95.67 95.10 94.10 92.80 96.30 90.80 92.10 83.70 87.80 82.00 90.70 88.90
2-Year Unit Capability Factor (%) 91.99 90.20 89.40 89.60 92.00 90.44 89.41 83.96 86.16 82.17 86.89 87.06
3-Year Total Generating Costs ($/Net MWh) 30.08 32.77 33.55 33.05 31.67 34.42 37.73 44.38 45.63 54.40 59.06 67.00
3-Year Normalized Total Generating Costs ($/Net MWh)1 37.94 37.65 38.84


Pickering
WANO NPI (Index) 60.90 67.17 64.30 66.10 64.70 67.50 64.30 68.50 76.30 76.70 74.90 82.50
2-Year Unit Capability Factor (%) 67.65 74.47 74.57 72.50 75.62 75.77 74.50 77.32 77.03 77.36 79.55 83.31
3-Year Total Generating Costs ($/Net MWh) 69.82 65.81 65.00 65.86 67.16 67.18 67.93 67.36 68.06 67.22 67.76 62.39
3-Year Normalized Total Generating Costs ($/Net MWh)1 49.27 49.29 44.85


Pickering A
WANO NPI (Index) 60.84 61.10 47.70
2-Year Unit Capability Factor (%) 56.60 68.00 63.30
3-Year Total Generating Costs ($/Net MWh) 92.27 95.41 90.21


Pickering B
WANO NPI (Index) 60.93 70.20 72.60
2-Year Unit Capability Factor (%) 73.17 77.70 80.20
3-Year Total Generating Costs ($/Net MWh) 58.68 54.64 54.79


Sources:
1st Quartile Performance


2nd Quartile Performance


3rd Quartile Performance


4th Quartile Performance
Not Applicable
No DataColumn I - EB-2020-0290 / Exhibit F2 / Tab 1 / Schedule 1 / Attachment 2


Rolling Actual Results


Columns a to h (inclusive) - EB-2016-0152 / Decision and Order / December 28, 2017 / p. 47


Column i - EB-2020-0290 / L-F2-01-SEC-121 / Attachment 1


Column k - EB-2020-0290 / L-F2-01-SEC-121 / Attachment 3


Column j - EB-2020-0290 / L-F2-01-SEC-121 / Attachment 2.  The bolded changes to the 2017 normalized TGC/MWh amounts reflect the application of ScottMadden’s 
normalization methodology for technology, age and outage duration as described in Ex. F2-1-1 Attachment 5


OPG was unable to validate the 2008 to 2010 combined Pickering TGC/MWh amounts provided in OEB Staff’s document. OPG did not operate Pickering as a combined six-unit 
station during 2008 to 2010. The bolded revised amounts reflect combined TGC/MWh for Pickering A and Pickering B.
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UNDERTAKING JT1.28 1 
  2 


Undertaking  3 
 4 
TO ASK SCOTT MADDEN TO RESPOND TO THE QUESTIONS IN THE DOCUMENT 5 
TITLED TECHNICAL CONFERENCE QUESTIONS FOR SCOTT MADDEN. 6 
 7 
Ref: OEB Staff - Technical Conference Questions for ScottMadden 8 
 9 
In response to part (d) of Staff-205, ScottMadden identified Pickering NGS and 10 
Darlington NGS site capacities in relation to the site capacities of other stations in the 11 
EUCG dataset. 12 
 13 


a) Please advise whether 1,737 MWe is the median site capacity from the 14 
EUCG dataset. If 1,737 MWe is not the median site capacity, please provide the 15 
median EUCG site capacity. 16 


 17 
b) Please confirm that the site capacity of Pickering NGS and Darlington NGS 18 
are 3,094 MWe and 3,512 MWe, respectively. If these values are not the 19 
Pickering NGS and Darlington NGS site capacities, please provide the site 20 
capacities of Pickering NGS and Darlington NGS. 21 


 22 
In response to part (c) of Staff-205, ScottMadden stated that adjusting for site capacity 23 
would follow the logic of other adjustments to cost. In this model, that would mean 24 
adjusting costs by ~C$261k per MW per year for each site by a multiple of the median 25 
capacity in MW across all sites minus the capacity of the specific site in MW. 26 
 27 


c) At Exhibit F2 / Tab 1 / Schedule 1 / Attachment 5, p. 9, the methodology used 28 
to apply the adjustment for unit age is provided. In a similar manner, please 29 
describe how an adjustment for site capacity would be applied (e.g. if the site 30 
capacity is the above the median size, ScottMadden would apply a positive (or 31 
negative) adjustment of $261k per MW per year). 32 


 33 
In response to part (c) of Staff-205, ScottMadden stated that a site capacity adjustment 34 
was not included in the calculation for TGC/MWh due to complications arising from the 35 
need to adjust the MWhs produced by a site. ScottMadden further stated that the 36 
adjustment would require determination of the capacity factor. 37 
 38 


d) OEB staff recognizes ScottMadden’s view that it would be inappropriate to 39 
adjust costs for site capacity in the absence of also adjusting MWhs. However, 40 
OEB staff requests that ScottMadden provide a directional indicator of the 41 
impact on OPG’s benchmark results applying an approach whereby the costs 42 
are adjusted for site capacity with no corresponding adjustment to MWhs. 43 


 44 
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e) Please further discuss why an adjustment to the MWhs would be needed to 1 
implement the site capacity normalization. Why would using the MWhs non-2 
normalized based on a three-year rolling average not provide a reasonable 3 
proxy for the operating conditions of the plant over time? 4 


 5 
 6 
Response  7 
 8 
The following responses have been provided by ScottMadden: 9 
 10 
a) Confirmed. The median site capacity from the EUCG dataset is 1,737 MWe. 11 
 12 
b) Confirmed. The site capacities of Pickering NGS and Darlington NGS in the dataset 13 


are 3,094 MWe and 3,512 MWe, respectively. 14 
 15 
c) Adjusting for site capacity would follow the logic of other adjustments to cost. In this 16 


model, that would mean adjusting costs by ~C$261k in 2017 dollars per MW per 17 
year for each site by a multiple of (median capacity in MW across all sites minus the 18 
capacity of the specific site in MW). For example, in 2017 for a nuclear site with 2000 19 
MWe of capacity, this would involve making an adjustment to TGC of (C$261k 20 
multiplied by (1,737 MWe minus 2,000 MWe)) or negative C$68,643k. However, 21 
such a cost adjustment for site capacity would also require that we adjust the MWhs 22 
produced by the site in kind. 23 


 24 
d) Since the capacities of Pickering NGS (at 3,094 MWe) and Darlington NGS (at 3,512 25 


MWe) are both greater than the median capacity of the benchmarking panel (1,737 26 
MWe), a cost adjustment for site capacity would involve a reduction in TGC in both 27 
cases. Without a corresponding adjustment to MWhs, this would result in a favorable 28 
reduction in TGC per MWh for the two OPG plants. 29 


 30 
e) While the generating capacity of a site has a significant and calculable relationship 31 


to the TGC of a site, it is also directly related to the number of MWhs that a site can 32 
produce. In calculating TGC / MWh, particularly for the purposes of comparison, it 33 
would be difficult to interpret the resulting TGC / MWh if only TGC were adjusted 34 
based on site capacity without a corresponding adjustment to MWhs.   35 
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UNDERTAKING JT1.29 1 
  2 


Undertaking  3 
 4 
TO PROVIDE DATA ON STAFFING DIFFERENCES WHEN ALL FOUR UNITS 5 
WERE ONLINE BEFORE THE REFURBISHMENT STARTED, VERSUS HOW MANY 6 
WERE WORKING ON STEADY-STATE OPERATIONS WHILE ONE OF THE UNITS 7 
WAS OFFLINE 8 
 9 
 10 
Response  11 
 12 
This undertaking response is with reference to the Goodnight Staffing report. 13 
 14 
As shown in Chart 1 below, the number of full-time equivalent (“FTE”) staff working on 15 
Darlington operations in March 2016 was 1,032.6 FTEs when four units were operating 16 
prior to the October 2016 start of refurbishment execution. In August 2019, while Unit 17 
2 was undergoing refurbishment, the number of FTEs working on Darlington 18 
operations had increased by 18.1 FTEs to 1,050.7 FTEs. These staffing levels are 19 
consistent with the Goodnight Consulting nuclear staffing benchmarking methodology 20 
and include Regular, Term, Non-Regular and Augmented staff for the current 21 
Darlington NGS organizational structure.1 The minor staff increase was primarily in 22 
Maintenance functions.  23 
 24 


Chart 1: Darlington FTEs Before and During Refurbishment Execution 25 
 26 


 March 2016 August 
2019 


Increase 


Darlington NGS FTEs per Goodnight 
Staffing Benchmarking Methodology 1,032.6 1,050.7 18.1 


 27 
As noted in Ex. L-F2-01-SEC-124, part f), the level of FTE staff is largely fixed and 28 
does not scale up and down proportionally with how much electricity the Darlington 29 
units generate. Exhibit L-F2-02-Staff-230, part b) also notes that the majority of costs 30 
associated with Darlington remain fixed even if one unit is in refurbishment.   31 


                                                 
1 Per EB-2016-0152, Ex. L-6.2-19 SEP-003 and Ex. F2-1-1, Attachment 6.  





