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DARLINGTON 
REFURBISHMENT 

Refurbishment Construction Review Board (RCRB) 
Schedule · 

Repowering Ontario 
April 25- 29, 2016 

~ .· ·: .·.., - : '-~ 

Arrival, Meet & Greet, Coffee 
RCRB Members 07:00-07:30 

Chairman's address to RCRB 
Mike Rencheck 07:30-08:00 

Members 

Pre-Job Brief, Introduct ion & 
Dietmar Reiner 08:00-08:30 

Introduct ions 
M ike Allen 

Review of Nuclear 
Dietmar Reiner 08:30-09:30 

Refurbishment Organization Mike Al len 

Ref urbishment Scope Karen Fritz 
09:30-10:30 

Break 
10:30-10:45 

Refurbishment Scope I< are n Fritz 
10:45-12:30 

(Continued) 

Lunch 
12:30-13:00 

Campus Plan Scope Dragan Popovic 
13:00-14:00 

Site and Station Walkdown Boris Vulanovic and 
14:00-17:00 

Dragan Popovic 

Member Discussion RCRB Members 
17:00-17:30 
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April _26 (DAY 2} · Presenter /Lead Time 

Arrival/Coffee 
RCRB Members 07:00-07:30 

Tour of Mock Up 
Roy Brown 07:30-09:30 

Break 
09:30-09:45 

Release Quality Estimate (RQE) 
Gary Rose 09:45-12:15 

Lunch 
12:15-12:45 

Readiness To Execute (RTE) Plan Roy Martin 
12:45-13:45 

Engineering Gregg McCabe 
13:45-14:45 

Procurement Sean Toohey 
14:45-15:45 

Break 
15:45-16:00 

Construction and Safety l<en Hobbs and Bill 
16:00-18:00 

Owens 

Member Discussion RCRB Members 
18:00-18:30 
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April 27 (DAY 3} Presenter /lead . Time 

Arrival/Coffee 
RCRB Members 07:00-07:30 

Schedule 
Karen Fritz 07:30-10:00 

Break 
10:00-10:15 

Station Int egration Boris Vu lanovic and 
10:15-11:45 

Steve Gregoris 

Lunch 
11:45-12:15 

Managed Systems and 
Dave Stiers 12:15-13:15 

Oversight 

Quality 
lmtiaz Malek 13:15-14:15 

Break 
14:15-14:30 

Regulatory Robin Manley 
14:30-15:30 

Contracts and Contract Doug Semple 
15:30-16:30 

Management 

Mock Up Follow-Up: Tooling Roy Brown 
16:30-17:30 

and Owner Specified Materials 

Member Discussion RCRB Members 
17:30-18:00 

Filed: 2016-11-30, EB-2016-0152 
JT1.8, Attachment 33, Page 4 of 624



' ' -

April28 (DAY 4} Presenter/Lead , Time . . 
Arriva 1/ Coffee 

RCRB Members 07:00-07:30 

Staffing/Resourcing/On-
Connie Hergert and 07:30-08:30 

boarding 
Nicole Lichowit 

Risk, Planning & Controls, 
Gary Rose 08:30-10:30 

Reporting 

Break (to accommodate Day of 
10:30-11:10 

Mourning Ceremony) 

90-Day lookahead and Closing 
Dietmar Reiner and 11:10-11:40 

Comments 
M ike Allen 

lunch 
11:40-12:15 

Round Table Discussion RCRB Members 
12:15-14:30 

Exchange with Senior Managers RCRB Members 
14:30-16:30 

Meeting with Glenn Jager RCRB Chair 
16:30-17:15 
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April2~ (DAY 5) Presenter /Lead Time 

Arrival/Coffee 
RCRB Members 07:00-07:30 

Exit Meeting 
RCRB Members 07:30-09:30 
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DARLINGTON 
REFURBISHMENT 
Repowering Ontario 

Arrival, Meet & Greet, Coffee 

Chairman's address to RCRB 
Members 

Pre-Job Brief, Introduction & 
Introductions 

Review of Nuclear 
Refurbishment Organization 

Refurbishment Scope 

Break 

Refurbishment Scope 
(Continued) 

Lunch 

Campus Plan Scope 

Site and Station Walkdown 

M ember Discussion 

• ~ .._:,.. 4:'-4:" '>'~~~~.•]< l<!'L \.~. .:.- . ..,. .. :~·.filJZ_. 

I 

RCRB Members 07:00-07:30 

Mike Rencheck 

Dietmar Reiner 
M ike Allen 

Dietmar Reiner 

Mike Allen 

I< are n Fritz 

Karen Fritz 

Dragan Popovic 

Boris Vulanovic and 
Dragan Popovic 

RCRB Members 

07:30-08:00 

08:00-08:30 

08:30-09:30 

09:30-10:30 

10:30-10:45 

10:45-12:30 

112:30-13:00 

13:00-14:00 

14:00-17:00 

17:00-17:30 
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This document titled “Refurbishment Construction Review Board: 

Introduction and Organization” was filed at L-4.3-2 AMPCO-102, 

Attachment 1. 
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DARLINGTON 
REFURBISHMENT 
Repowering Ontario 

DARLINGTON NUCLEAR REFURBISHMENT PROGRAM 

SCOPE SUMMARY 

Updated: March 31, 2016 

ONTARIOFiiiiER 
GENERATION 

liPa g e 
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DNRP SCOPE REPORT 

( 

Report Table of Contents 

1. Establishing Refurbishment Scope: OveiView 
2. Darlington Scope Requests (DSR's) 

3. Engineering Modifications Summary 

4. Integrated Implementation Plan (liP) Scope 
5. Defining Scope Beyond DSR's 
6. Master Project List and Scope Definition (*current status) 

7. Unit Scope Differences and U2 Refurbishment Equipment Highlight 

8. Station System Status and Ownership (*preliminary overview) 

9. Major Scope List 
10. Project Bundle Scope Summaries (*does not include Functional Bundles) 

a. DEFUEL ( 
b. FUEL HANDLING 
c. RETUBE AND FEEDER REPLACEMENT 
d. UNIT ISLANDING 
e. REFURBISHMENT SUPPORT FACILITIES 
f. SHUTDOWN, LAYUP AND SERV!CES 
g. BALANCE OF PLANT 

h. SPECIALIZED PROJECTS 

i. STEAM GENERATOR 
j . TURBINE/GENERATOR 

k. CYCLIC OUTAGE 

21Page 
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DNRP SCOPE REPORT 

ESTABLISHING REFURBISHMENT SCOPE: 

Scope Sources 

~---------------------------------------.~ 
· CCA's (2893) 
· Life Cycle Management Plans 
· Integrated Safety Review 
· Environmental Assessment 
· Regulatory Action Items 
· Corrective Action Program 
· Capital Modification Portfolio 
· Operator Burden Program I Panel 

Deficiencies 
· 40 Day Outage Improvements 
· Hardened Elective Maintenance Backlog 
· Cyclic Outage Work 
· Life Cycle Work 
· Maintenance 
· Engineering Inventory Backlog 
· Unit Islanding 
· T-Mods to Support Refurbishment 
· Business Transformation Opportunities 
· Beyond Design Basis Event Reviews 
· OPEX from other plants 
·Station Improvements 
· Campus Plan I Facilities for Refurbishment 
· Safety Improvements 

2011 

Scope Screening 
- Operations I Engineering 

Review 
- Regulatory Code Reviews 
-Initial Component Condition 

Review 
- Cost I Benefit Analysis 

OVERVIEW 
1 ,400 Darlington 
Scope Requests 

520 Station DSRs 

61 0 Refurbishment 
DSRs 

270 DSRs 
E liminated I Not 

Required 

2013 

All Sources of scope for the Darlington Life Extension were collected and received consideration for inclusion in the Darlington Refurbishment 
scope of work. Many improvement ideas and suggestions were eliminated directly as being unworkable or uneconomical. 

Multiple reviews (both formal and informal) were held to confirm or eliminate scope. Each formal decision was accepted or rejected by the 
Project Scope Review Board (PSRB). The PSRB was made up of Darlington Site VP, CNE (VP Engineering), and SVP Darlington 
Refurbishment Project. Each decision presented to the PSRB was preceded by both a Technical Screening Committee and a Finance 
Screening Committee recommendation. 

The PSRB determined that many of the DSRs were part of the normal Station work programs and should not be carried as part of the 
Darlington Refurbishment scope. Over 45% of the proposed scope was determined to be in this category. 

Scope Chal lenges 
- System Health 
- Existing Project 
Blue Ribbon additions 

Scope Challenges 
- Blue R ibbon Review 
- Regulatory Review 
- Component Condition 

Revie w 

Current Station Scope 

r- ~---------------, 

I 

l 
465 Active Station 

DSRs 

L L___ ____ __J 

Current Refurbishment 
Scope 

r- .----------, 

J 
I 
L 

356 Active 
Refurbishment DSRs 

2016 

"Foliowmg the 1mhal rat1onahzaf1on ofi'fi~'b-s~s. several work achvd1es 
were completed that helped finalize the confirmed scope for the 
Darlington Refurbishment project. In particular, a complete review and 
rework of the Darlington Component Condit ion Assessments was 
completed and the regulatory requ irements for Darlington Life Extension 
were finalize with the Canadian Nuclear Safety Commission (CNSC) 
staff. 

A Darlington Nuclear Refurbishment Scope review panel (Blue Ribbon 
Task Force) was formed in late 2013 to perform a detailed review of the 
scope of all DSRs that were intended as Darlington Refurbishment 
scope. All Blue Ribbon recommendations were processed by the 
PSRB. 
The primary considerations for inclusion in the Refurbishment scope 
were: 
1) Required execution of defueled and dewatered conditions , 
2) Required a unit outage to perform and would take significantly longer 
than a standard unit outage to complete, and/or 
3) Substantially safer, lower dose and/or easier if accomplished during 
the Refurbishment outage, rather than during operation or during a 
maintenance outage. 

3IPage 
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A DSR is ttsed to record gope proposed for exuution in preparation for and 

during the Rejitrbishment. All DSRs are reviewed, m·l"epted or rde.-ted lij the 

PSRB. Each DSR is tracked to a Work Order(s) om·e approved in scope. 

All scope indttded in the Darlington Nuclear Rejin-bishment Program (DNRP) 

must originate from a DSR Ea<"h prqject in the DNRP bas an 'originating 

DSR Lim Item' to u;hich scope can be traced jo1· each Unit. 

Tbe DSR v.Ji/1 identijj kry attributes rif the work that can tben be ruorded in 

the various electronit· soums rif scope in order to trcm: all difined work back to 

the 01iginating DSR This is required in order to sua:es.ifui!J prove that em·h 

DSR has been completed and the s.-ope m-bieved 

356 DSRs IN SCOPE 

DNRP SCOPE REPORT 

DARLINGTON SCOPE REQUESTS (DSRs) 

Example of an Approved DSR: 

DSR No. : TS0220-3 

Darlington React or Regulating: 
Replace Adjuste r Absorbers (AA's) 

Identification of 
the applicable 
Units 

Description of 
the work 

Identification of 
DSR Scope Type 

Identification of 
liP commitment 

ONTARIOFuiiiiR 
GENERATION 

Recor ds File Informat ion 
Period Life of Project +5 
Years 

SRB Meet ing Date Wednesday, March 02, 2011 

1-4 SCI: 63700 (31770, 31780) 

Int ernal Use Only 

DSR Report 

CCA 000402 and 308 items - item 15 Contingency to replace control absorber rods and adjusters if the results of the 
control absorber reactivity worth assessment to ensure the cadmium sheet will effectively absorb neutrons for 
extended life is reduced. The four control absorber unit<> have -9.0 mk of reactivity when fully inserted. Ref. AR: 
28109158 -01. Per approved 2013Q4 SRB DRAS 446: CCA308. Adjusters have been in core with decreased 
reactivity worth and are subject to replacement in refurbishment. Report NK38-REP-09701-10142 recommended anc 
EDM meeting agreed that AA.' swill be replaced during Refurbishment. EDM held December 18, 2013, 

~/recommended that the DNGS reactors return to a 24 AA configuration of total reactivity worth that does not exceed 
...-:;.:;,.,- that of the current configuration (16 in-service AA. rods) by more than 1 mk, such that the SRB can make a fmal 

...--: decision. Work that has been identified for the project includes: Replacement of all AA's during Refurbishment 
Outages for all four Darlington reactor units Developing an appropriate strategy to store, transport and deposit the 
irradiated AA's. For instance, Cooling capacity modification to the IFB. Potential cooling capacity modification to 
the IFB. AA Holding rack design and fabrication Additional analysis for the new design. Pennanent modification 
if 24 light AAs are used, Associated inspections before or during Refurb outage: (1) To inspect the removed cable 
for mechanical wear per COG JP 4271 recommendation. (2) To inspect the gap in the Guide Tube locator spring 
housing between the top of the locator coupling and the rib above for one AA Guide Tube. 
Per a rovedDRAS 517 at 12014 SRB: Keep the current core configuration and proceed with 16 AA's like-for
like replacement for Unit 2 only. Decision on Adjuster configuration of 16like for like or 24 "light" Adjuster Rods 
for units 1, 3 and 4 to be made by Mark Elliot pending Nuclear Safety Analysis for Shim Operation to optimize shim 
capabilities (part of SI0410-1 scope). TCD for decision Q3 2014. 

One key attribute of a DSR is a 'scope type' that is applied at DSR Scope Approval. 

The fol lowing DSR Types are controlled in the DSR Database: 
~-----~ . 

Identification of l Risk Rank: jH25 Contingenc~o 
Bundle (BoP) 

I DSR SCOPE TYPES 
i 

1 I CoreScope 
! 

2 I Performance Improvements 

3 I Value Enhancing 
I 

4 I Non-Core Scope 

liP: !No !scope Type: !cs01 !Funding Stream: I Nuclear Refurbishment 

Health: I 4.04001 ~xecution Owner: !Gut hrie, Scott 

Accountable Organization: I 
PSRB Sponsor: !HORST PAETZOLD !Technical Recommended: !Yes lwss:l 52 

/Fog: I jFog Desc: I 
CCA: jccA Dsecription: I 

Type: !Technical !c ost Element : !Reactor Components 

Not Refurb Reason : I I Priority Rank: I i!lllnspection 

Bundle: jsop 

jPrereq Type: 

jsuB Bundle: jSC 
Scope Bucket : 505/RRS/DCC Work Defueled 

Hierarchy: Majo I Hierarchy Desc I BOP onetime replacement/Inspect ion 

Refurb Reason 

41Pag e 

( 

( 
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All DSR's are flagged with a modification aspect (Enginming Change) 

(EC). The seve11 categories available for flagging are shoum in the dJart 
belou;. Overall, 60% rf all appnwed DSR's do not 1'·equire ai!J modijications, 
and ..f.O% are expected to require an engineering modijication. 

DSR's 
with 
NO 

MOD 

60% 

DSR's 
with a 
MOD 

40% 

Modification: ''Nlodijimtion refers to a Design Cb,TIIJJ• u;hidJ ciffeds or alters 

the design, fumtion, or method rf performing the jimdion. Modijimtiolls in dude 
removal, abandonment, or retirement of alreacfy-installed equipment." 

Design Change: "Is a change to a final design document that qffects a system, 

stnuture, component, sqftware, or mgineered tool. " 

In short, a modificatiotl alters the design basis. These OPG difit~itions for a!!J 
modijication e11velope the N285.0 difinition of a presmre-boundary 
modification. 

DNRP SCOPE REPORT 

ENGINEERING MODIFICATIONS 
*DATA AS OF MARCH 312016* 

Unit 2, SIO and Campus Plan Engineering Changes 

Unit 2 Engineering Changes - Will be permanent plant 
modifications for the extended life of the station 

Examples: 
1) Auxiliary Shutdown Cooling Heat Sink 
2) Safety System SDS1/SDS2 Computer Upgrades 

3) Fire Protection Modifications 
4) Turbine Controls 

Unit 2 Support EC's - required for the duration of the 
Refurbishment outage(s). Not materia I to extending the life of 
the station. 

Examples: 
1) Construction of Islanding Barriers 
2) Lay-up of station systems 

3) Bulkhead/containment temporary mod ifications 
4) Temporary Power 

Campus Plan EC's- required as part of the Campus Plan 

buildings and infrastructure services that support the overall 
life cycle of Refurbishment. 

Examples: 
1) Refurbishment Project Office 
2) Water and Sewer project 

3) Retube and Feeder Replacement Island Support Annex 

Safety Improvement Opportunities (SIO) Projects 

Examples: 

1. Containment Filtered Venting System (CFVS) 
2. Powerhouse Steam Venting System (PSVS) 
3. Shield Tank Overpressure Protection (STOP) 
4. Replacement of Buried Piping (ESW L60) 
5. Emergency Power Generator 3 (EPG3) 

SI Page 
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The Integrated Imple1nentation Plan (liP) was developed per the 

requirements of RD-360 "Life Extension of Nudear Power 

P !ants" zvitb 16 6 line wmmitments. 

liP St:ope t"OJlsists of 3 primary elements: 

0 

0 

Environmental Assessment Actio11s (from Environmental 

AssessmentS creening repot"t) 

Integrated S aftry Review Gaps (from revietv to modem codes 

and sta7!dards) 

0 Componmt Conditio11 Assessment Adio11s (i7!spediom, 

repairs, modifit-atiom) 

DNRP SCOPE REPORT 

INTEGRATED IMPLEMENTATION PLAN (liP) SCOPE 

Programmatic: Procedure Updates & Anafysis 

i\llodi.fications: Field changes requiring an EC 

Impedio ns /Repairs: Inspections/ repait-s in the field 

S qft!J Improvements: SIOs (EPGJ, PSVS, CFVS, STOP, Emergemy WaterSuppfy 
to H eat Transpor-t System (ESW L60 & EHS)), Nudear Sqftty 
Anafysis, Modifimtimzs as a result ofNztclear Sqftry Anafysis 
(SDC Pump) 

There are 166 liP Lim items zvbidJ translates into 701 overall 

tasks. E.g. A line item is '~-eplace feeders" wbicb bas four tasks 

representing each unit. 

To the right is a bnakdo1vn of the disttib11tion of tasks tbrottgb 

the life ryde of the liP (2014 -2028). 

• Programmatic 

a Modifications 

u Inspections/Repairs 

Safety Improvements 

250 

200 
V'l 

..:.: 
V'l 
tll 
1-
~ 150 -0 116 
... 
Ql 
.0 100 
E 
:I z 

50 

0 

liP Tasks Per Unit 
(per flowsheet unit, not 'RQE' unit) 

208 

1 

N /A t-ept-esents programma tit· wmmitmmts sm·b as prot-edure 

updates and anajysis. 

Unit 0 Unit! Unit 2 Unit 3 Unit 4 Unit 012 Unit 12 Unit 014 Unit 034 Unit 34 N/A 

Unit 

6IPage 
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BUNDLES 
Following tbe approval if a DSR, tbe scope must be furtber defined. Tbe first step is to assign 

a DSR to a Bundle grouping. Bundles were created as part if tbe DNRP to logicai!J group 

tbe large volume if work and projed ma11agement accountability. Tbere are 10 program 

bundles in tbe NR Program, 3 additional program bundles funded i?J ..-LliSC. Bundles not 

on!J repnmnt stope in tbe station, but also tbe support funt"tions. 

UNIQUE SCOPES OF WORK 
Following tbe assignment if tbe DSR to a Bundle, tbe prqjed team defines tbe work to be 

completed Tbis results in a t'OIIection of Unique S.-opes of JJ.Jork. Tbere are 123 Unique 

s.·opes if work Oil tbe Program. Not all Unique Scopes are exemted 011 every tmit, and projert 

numbers are a-eated to define uniti::;.ation. 

PROJECTS 
Dl\JRP is a program. Tbe program includes hundreds of prr!Jects, for tbe overall duration of 
tbe Rifurbisbment, for all Units. The unique 'scopes' in eacb bundle bave been defined ry a 

prqjett number for ea.·b appliwble unit. 

UNITIZATION OF WORK 
Unitization coding if projed numbers in tbe DNRP mu.rt follow tbe RQE Directive for 

Unitization. Tbere are eigbt poJJible options for Unit ,·odingfor prqjed mtmbers. As a general 

mle, work is coded to a 'UNIT' wben tbe work is being e:xemted in tbat Unit Outage witb tbe 

same number, and will be induded in tbe schedule if tbat Unit Outage. 

UNIT APPLICATION 

UD I uo I U2 I U3 I Ul I U4 I UF I us 
l ! 

X i i l l ! l 

• ! : i i I ! 

DNRP SCOPE REPORT 

DEFINING SCOPE BEYOND DSR's 

DSRs .. BUNDLES , 

y 

356 21 

// \ ~ I \ Darlington 
~ 

P&M 
Nuclear 

MOD NO MOD NR Program Refurb Functional 

10 
AISC 

Cyclical 3 
142 214 3 

Outage 
5 

EXAMPLE OF UNITIZATION 

UNIQUE SCOPE NAME 

ADJUSTERS 

DEFINITION PHASE - Work is not scheduled as part of any Outage - will be complete in Definition Phase 
UNIT 0 - Work is common to two or more units and could be executed at various times during refurbishment 
UNIT2- Work will be executed as part of the Unit 2 Outage 
UNIT 3- Work will be executed as part of the Unit 3 Outage 

~-MPl 
Jtl.rP$U.I$t 

/ . ' 

UNIQUE UNITIZATION uo Ul U2 U3 U4 UD UF 
.... .... ,.. 

SCOPES OF WORK , 
I 63 96 130 98 95 52 19 

560 
126 
/ 

""' / ~ / ~ 
SOW that will put Support/Other Projects that Support/Other 

'Metal in Plant Scopes of Work will put Project Types 
{30Y) ' "Metal in Plant {30Y)' 

41 85 
164 396 

UNIT APPLICATION I I 
I I 

Project # lr--UD-.-jl _u_o --.--~-U-2-~.-U3----.-I_u_1 __ 1_U_4--;-I-uF--.-I_u_s----l PROJECT NAME 

I Adjusters J 73550 I ! I X I I I I 

Adjusters 

UD 
uo 
U2 
U3 
Ul 
U4 
UF 
us 

UNIT 1- Work will be executed as part of the Unit 1 Outage 
UNIT 4 - Work will be executed as part ofthe Un it 4 Outage 
FACILITIES AND INFRASTRUCTURE {CAMPUS PLAN) 

r-' :-::-:~-::-::-: ----+--7:-3:-5~--5~--~3~~ II 1-:~~ x ~~~-t ..... -x-+-,--+1~= 
r-------------+---T-o-ta_l_p_ro-1e_c_t_#-'s--l 4 I ---- - . -------

SAFElY IMPROVEMENT OPPORTUNilY {SIO) 

71Page 

us 
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DNRP SCOPE REPORT 

MASTER PROJECT LIST and SCOPE DEFINITION f 

There are 21 Bundlu in tbe Program, with 126 Unique Smpes, vJbidJ translated to 560 Pnjed # 's. 

The following table outlines the Master Bundle List and the number of prqjects per bundle as of 31 '' lvlarch 2016. 

Number UNIQUE Total TMOD Project Total AS7 Total 
PROJECT UNIT APPLICATION EC's (U2) AS7 Work Orders 

Master Bundle List of DSR's SCOPES Project EC's (U2) EC's (U2) Work CWPs 

uo U1 U2 U3 U4 UD UF us DNRU2 01621 Other 

PROJECTS - EXECUTION 
1 Balance of Plant 114 18 2 16 20 16 16 22 92 49 8 12 349 0 815 1164 233 

2 Def ueling 1 2 3 3 3 3 3 1 16 12 0 2 17 0 16 33 0 

3 Fuel Hand ling 17 4 4 2 2 2 2 2 14 0 0 0 34 0 53 87 34 

4 Refurbishment Support Facilit ies 14 10 2 6 13 6 6 1 34 18 7 4 69 0 10 79 23 

5 Retube & Feeder Replacement 19 6 4 2 3 2 2 3 16 21 50 15 245 0 15 260 257 

6 Shutdown, Layup and Services 18 15 2 15 22 15 15 1 70 21 22 9 623 31 9 663 48 

7 Specialized Projects 8 4 2 4 4 4 4 18 25 0 4 53 0 4 57 0 

8 Steam Generator 7 3 3 4 6 4 4 1 22 4 0 3 66 0 5 71 5 

9 Turbine Generator 70 4 3 5 7 5 5 2 27 45 3 5 225 113 11 349 259 

10 Unit Islanding 22 6 2 5 10 4 4 3 28 26 12 8 27 0 29 56 12 - Bundle Coding Unavailable 7 32 7 1254 1293 fa 

PROJECTS AND MODIFICATIONS 
( 

11 Facilities & Infrastructure Program (Campus Plan) 21 14 1 18 19 362 21 16 20 0 174 194 0 
12 I Safety Improvement Opportunity 6 5 6 6 56 6 4 31 0 45 76 0 

AISC NR Program 
13 AISC Projects Executed During NR 1 14 14 46 0 298 344 2 

FUNCTIONAL 
14 Functional Bundle 32 29 16 22 27 25 22 15 127 1 14 0 172 83 21 276 1 

15 NR Ptu~rdrrr 0 2 4 1 1 1 1 1 1 10 0 0 0 0 0 0 

16 Waste Disposal 0 1 1 1 1 1 1 5 0 3 0 31 34 0 

DARLINGTON OUTAGE 
17 Balance of Plant 0 0 3 3 3 3 12 0 0 725 14 739 0 

18 Cyclical Maintenance 0 1 2 2 2 2 2 10 0 0 7140 67 7207 0 

19 Darlington Outage Program Bundle 0 1 1 1 1 1 4 0 0 0 0 0 0 

20 Functional Bundle 0 0 3 3 3 3 12 0 0 0 0 0 0 

21 Turbine Generator 0 0 1 1 1 1 4 0 0 98 2 100 0 

TOTAL 356 126 63 96 130 98 95 52 19 7 560 640 143 82 2,012 8,190 2,873 13,082 874 

*Proiect ECs are used to track documentation and training reouiremeuts reouired to support Engineering ChanQ"es be ing place in sen-ice. Thev are not true modifications. l 
8 IPage 
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DNRP SCOPE REPORT 

UNIT SCOPE DIFFERENCES 

Scope is Frozen 

Stope for the DNRP haJ been dedared Jrozen' at the DSR, Engineering and !Pork Order 

level, for all unitJ. A1ry Jtope added beyond June 1, 2015, iJ mnJidered new or t'hanged Jt'ope. 

Scope Differences 

The Jt·ope for eat'h unit iJ not exatt!J the Jame. AJ the first unit of the RejitrbiJhment 

Outage, Unit 2 iJ expetted to be the moJt expenJive unit, and haJ more Ja;pe than JttbJeq~tent 

units. Due to the Jtation t'onjiguration and the 'mmmon ' requirementJ of eadJ outage atrOJJ 

the Jtation, marry EC'J and other Juppott Hope are on!J required on Unit 2, and wzil be in 

plate for the remaining unitJ o~ttage duration. 

Replication/Cost note 

There are engineering modifimtionJ on all UnitJ and the RQE haJ identified the t'OJt of 
treating these engineeringpat'kagufor eat'h unit. The t'OJtJper unit are not identit'CJ/, as mut'h 

of the work iJ tompleted for the first unit on the original engineeringpat·kage, and then 

'repli(ated'for eat'h subJeqttent unit, provided the Hope iJ identiml 

U2 REFURBISHMENT EQUIPMENT HIGHLIGHT 

EQUIPMENTS COUNTS 
VALVES 2098 
PUMPS -203 

HEAT EXCHANGERS -68 
BREAKERS 123 

9IPage 
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DNRP SCOPE REPORT 

STATION SYSTEMS STATUS AND OWNERSHIP 

PLEASE NOTE: 
Final RTS Strategy & 

Master 'System Grouping' 
List is under development, 
TCD 31-May- 16 (OP2217). 

Refurbishment Master 
'System Grouping' List 

32000: Moderator & Auxiliaries 
34880: Annulus Gas 
33000: Primary Heat Transport System 
21000: Airlocks and Transfer Chambers 
34200: Negative Pressure Containment (NPC) 
34300: Emergency Cooling Injection System 
63700:RRS 
68200: Shutdown System 1 Process 
68300: Shutdown System 2 Process 
35220: Reactor Area Bridge & Carriage 
38300:VapourRecovery 
79700: Active Liquid Waste Collection 
51520: Transformers (MOl) 
52120:UST 
53000: AC Power Generation (i.e. Class IV Power) 
36000: Steam Generator- Steam & Water 
4 7000: Condensate Make-up 
43000: Boiler Feedwater 
44000: Main Condensate 
46000: Steam By-pass Systems 
41000: Steam Turbine & Auxiliaries 
42000: Generator & Auxiliaries 
45000: Condenser Air Excitation 
72100: LP Service Water 
72200: Recirculating Cooling Water 
72300: PULS Water 
78000: Fire Protection 
73 720: Reactor Vault and Fuelling Duct Atmosphere Cooling 

Station Systems 
··--...... 

...... 

Grouped into 
28 

System 
Groupings 

/ 
' ' ' ' ' ' ' / 

' ' ' ' ' ' : 
' ' ' ' ' ' ' ' ' 

~-----~ 
Systems 

to Lay-Up 
/ 

Example of 
Systems in 

Lay-up State 
during 

Refurbishment 

~/ 
' ' ' \ 

' ' ' ' ' \ 
' ' ' \ 

' \ 
' ' \ 

' \ 
~-·· , 

/ ~~l'lllo.l ·----.. 

/ 60% '-~--,~ 

Systems not \ 
formally in ) 

lay-up state 1 
.// 

..... --
------~----

33000: Primary Heat Transport System 
35220: Reactor Area Bridge & Carriage 
36000: Steam Generator- Steam & Water 
41000: Steam Turbine & Auxiliaries 
42000: Generator & Auxiliaries 
43000: Boiler Feedwater 
44000: Main Condensate 
45000: Condenser Air Excitation 
46000: Steam By-pass Systems 
4 7000: Condensate Make-up 

( 

r 
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DNRP SCOPE REPORT 

MAJOR SCOPE LIST 
U2 Retube and Feeder Replacement (RFR) Related Work: U2 Refurb Critical Scope (non-RFR) Work (not in order of importance): 

1. Turbim Generator Mqjor Overhaul 
1. Defml Entitr: Reador Cot-e for RFR Activities 2. Plimary Side Steam Generator Inspection & Cleaning 

3. New Emergemy Heat Sink Suppfy (Modification) 

4. New Auxiliary Shutd01vn Cooling Sj1stem 
2. Drain Entir-e Heat Transpott System (Including Vamum Dry) 

3. Drain, Flush and Vat"lll!m Dry Moderator System 5. Replacement of (4) P1imary Heat Transport Pump Motors 

6. Replacement of All Aqjuster Rods 
4. Install Containment Isolation Bulkbead with Radiation Sbielding 7. ReplamJtent of All VeJtical Flux D etectors 

8. ReplamJJCnt of All Hotizontal Fl11x Detedors 

9. Shutdo1VIt Sj1stem 1 & 2 T1ip Comp11ter Replamnent 
5. Remove Reador Va11lt Inteiferemr:s & Fmling 1\tiachine B1idge 

6. Install Retube Temporary Platform (RTP) 10. Liquid Injedion S hutdozvn System Rehabilitation 

11 . Installation of Temporary Fission Cballlber for Sta11-ttp 
7. Remove Reactor Compomnts 12. Replacemmt of Large Pottion POJverbo11se Upper LevelS ervice IP"ater Pipe IP"ork 

13. Lo1v Pressure Service IP"ater 011tage (LPS1f7) to Repair LPSlf7 values 

14. Rebabilitatio11 of Moderator Isolation Valves 1vbile Draimd 
a. Feeder Cabinet 

b. Channel l'eeder Pipes 15. Installation of Shield Tank Overpn1SSurization Modifimtion 

16. Dry Lay-ztp of Convmtional & Nudear Systems during Refurbishment 
t: Ptr:ssmr: T11bes 17. Installation of Steam Generator Secondary Side Access Polis 

18. Main Output Traniformer Dmin & Repair if Bushings 

19. Maintenam-e & Upgrade ofReador Vault Cranes d. Calandria T11bes 

20. Mqjor Overba11l of Liquid Zone Control System 

21 . Fmling Machim P01ver Tmck Replm-emmt 
8. I11stall New Reador Components (per 7. Above) 

9. Mamtalb' Load Reador JJJitb Neu; Fuel 22. Emet;gemy S eruice LP"ater Piping Replammnt and Valve Over!Jaul 

23. Reactor Va11lt Air Conditioning Unit (.A.CU) l{epla,r:ment 

24. Install (960) Ne1v Design Fml Channel Clos11re Plugs 

25. Condenser Flex Seal Replacement 

26. Installation ofNeJv Heat Transport Liq11id Relief Valves 

27. Heat Tra11sport Bleed Cooler I11spedion 

28. (2) Moderator Heat Exchanger Inspections 

29. Inspect & Overbaul if Shutdo11111 Cooling Va/t;es 

30. Eledrical Bus Inspection and Breaker 1\IIaintmmlt"e 

31. Peiform Periodic Inspection & Flmv Act-elerate Convsi011 Ptvgrams 

32. Enm;genry Coolant Injedion (EO) Inspection & lviaiJitenam·e 

33. Provision if Temporary Power S1tpplies 

34. Feeder Scanmr Replacemmt 

35. Boiler BIOJvdOJvn Piping Replacement 

HI Page 
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DNRPSCOPEREPORT - - --- ------- --------

( 

DARLINGTON NUCLEAR REFURBISHMENT PROGRAM 

PROJECT BUNDLE SCOPE SUMMARIES 
1. DEFUELING 
2. FUEL HANDLING 
3. RETUBE AND FEEDER REPLACEMENT 
4. UNIT ISLANDING 
5 . REFURB ISHMENT SUPPORT FACILITIES 
6 . SHUTDO WN, LAYUP AND SERVICES ( 
7 . BALANCE OF PLANT 
8. SPECIALIZED PROJECTS 
9. STEAM GENERATOR 
10. TURBINE/GENERA TOR 
11. CYCLIC OUTAGE 

12 I P a g e 
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The pmpose of the Dejiteli11g Project is to saftfy teJtJOt'e all fitd from 

each tr:actot: core in a .vst ifledive manner in order to IJ1inimize 

o!ftage duration. Fl01v D~fiteling was selected as the preferred method 

to defuel the 1r:actor and relies otz f?yd1mtlk drag of pri1J1ary heat 
tra1lsfer t"oolant ouerfitd to '~vash"f11el into_l11eling machim. 

Dtj11eling is the jh:rt St!giJJI'IIt on ~,;itiml path once the Rejitrbisb!JJmt 

breaker is open. 

Th!! !Jvo 111q}or ~,-!Janges rdatf.d to the projr!d orr: 

0 lmplellJetltation of Universal Carriet:r (UC), and 

0 The eqttipmmt rr1q11irrJd to dejitd a11 wtire 111ador 

The UC will be per.mammtfy hula/led 011 the statio11 jite! !Ja11dling 

!)'Stems a11d Jlli/1 a/loJv a Darlington F11eling i\.Iarhine to file! and 
defile! witbotlf having to ~,-!JaJJge o11t the conin:r, mbic-h is not the tase 
todqy. 

The eqlfiplllCIII req11ired to dejitrJ! the reactor inc/11des the DlllliiiQ' 

F11el B11ndles (DFB). the Fl01v Resllitti11g 011tlet Bmtd!e (FROB). 

the l:'!tel P11sh Tool, (FPT) and illd!ldes o sojiJvarl! 11pdate that is 

req11ired for all pads of the projed as wdl as 11/odijkations to the 

Nnv F11el Trclllsfer i\1e.-haniJ·fll (NFTiH) to tTL'•'Ot!JIJJodate the Hew 

UC cwd to fa.ilitate /oadi11g qf the DFB a11d FROB. 

The Defuel Bundle has 2 Unique Scopes: 

1. Defueling 
2. Defueling- OPG 0/S 

DNRP SCOPE REPORT 

I) E F 
BUNDLE S C 0 P E 

u E 
SUMMARY 

l 11 
I 
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DEFUEL 

Unit 2 Refurbishment Outage- DNRU2 ·REV A7 ·Sept. 21. 2015 

v.ut 
Prep:1ation Activides 

013 
PHT Bulk Dr21n 

Defuel Reactor 2 s lnslall Bulkhead 4 3 

Bulk Interference Feeder Cabinet 
Removals Removal Feeder Removal 

DNRP SCOPE REPOHT 

1. Defueling Method - "Flow Defueling" was selected as the preferred method to defuel. 

a. Relies on hydraulic drag of PHT coolant over fuel to "wash" fuel into fueling 
machine. 

b. Uses proven technology OPEX (Bruce A) 
c. Essentially the same as how DNGS defuels today (operator familiarity) 
d. Minimizes duration and cost (defuel is critical path activity) 
e. Nuclear Safety analysis completed in 2012 supports strategy 
f. Allows all trolleys to either fuel running units or defuel refurbishment units 
g. Reduces risk of outage delays due to equipment reliability and/or fueling 

demands on running units 
h. Project includes support and contingency based on risk evaluation 

Flow Restricting Outlet Bundle (FROB) 

The function of the FROB is to mimic the flow 
resistance of a fuel string and prevent a large scale 
core bypass of coolant flow once a channel has 
been defueled. 

Dummy Fuel Bundles (DFB) 

The function of the DFB is to mimic the mechanical 
characteristics of existing fuel bundles. In channels 
where there is limited flow, DFBs will be used in a 

process called push defueling. 

DO 38 D m 23 H 40 IIJU.__I __ 41 _ __, 

SID to 
GSS(1d) 

015 anc:/ '/ ~ Install s7· ~g 
Crane Mainten/ ~~~t.'~req. Prior to c ainmen 

Containment Pr .. 'es( Achoev I 
Install End Fitting Dew pl & Containmer.t Test 

Caps / 
-FinatCornmssioning 

VVRS Phase1 
-~TCD Logc 

·BU Loge Mods Ph< 

HTS PM1 &PM3 
Removal 

032 LZCS 
Rehab 

Reclace M,:.!sler R~ 
021 

To RCHP 5 

Remove FM Bridges & 
Install RTPs 

Dummy Bundle Push Tool/Fuel Push Tool 

The FPT works in conjunction with DFBs to safely 
remove fuel from channels where the coolant flow 
is too low to allow for f low defueling of bundle pairs. 

Universal Carriers 

UCs allow for flexibility for either fueling or 
defueling the reactor units without the need to 
swap carriers. Darlington currently uses two sets of 
carriers and switches between fueling carriers for 
fueling and outage defuel carriers for defueling. 

141 Page 
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The F11ef Handling (FH) B1111dfe exists to itJJproue FH reliability 
thro1tgh inspectio11s and replaceiJlmt rif tTitiml t'OilljJOIIeJJts during 
&jttrbish111mt The DNGS FH System loads ~20,000 fitef 
bundles/year and l!lf(sf retJJain reliable. The systetJJ is a trol~-based 
.rystelll, to alfom ftexibifiry i11 fitefiltg and is not dedi,·ated to eadJ tmit 
(i.e. Pickering). 

0 The FH .rystet/1 tJJHst be reliable itt order to 111eet sd1ed11le 

and peifo17nmlt'e twnmitmentsfor &jitrbisht~~mt and other 

mnniltg units. 

0 Following the &t11be adiLtities, the FH eq11ipment IJJIISt be 
ret11med to the station in a amditio11 s11itabfe for operation 

to extended eud q( life. 

The FH Bundle includes the following Unique Scopes: 

1. Powertrack Refurbishment 
2. Irradiated Fuel Bay Heat Exchanger Replacement 
3. Reactor Area Bridge & Carriage Refurbishment 
4. Fuel Handling - OPG 0/ S 

DNRP SCOPE REPORT 

F u E 

H A N 
BUNDLE S C 0 P E 

l 

D l 
SUMMARY 
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DNRP SCOPE REPORT 

FUEL HANDLING 

1. POWERTRACK 

Tbe FH {)~rim; at Darlington pe!fomu routine online.fitding 

operu/iolls 11singfitdi1Ig machine.r J/IO!IIIted on trolli!)'J: The 

Powertrack (P / T) proz•idu a flexible m'tllflt jorpower. c011trol and 
.rignal rablu to be com1et1ed to the troii~J~rjivm the Centt<JI S mi,~ 
Area. One q_ftbe Jllqjor attit•itieJ· in the Di\"'RP iJ· to 1¥fiuvish tbe 
three e:>.isting POJvertra.-ks, to tlwm tbe tVnlimted opemtion qltbe 

FH {)'stem to the md ofJtation ltfr. 

Rejitrbishmfllt st'Ope ir to rifmvish T3-l (in 20 17) ami T 12 (in 

20 18) dming Unit 2 R4itrbirhment m1d T56 dmi11g Uuit 3 
Refurbishment (i11 2020). Tbis is to be don~ Jvith tbe JstppOJt qf all 

external conlrat10J; rvho will be 1cJponJiblefor tbe Pmmmmnt and 
Coi/Jtmdion (PC) oj"the t'O!JijJOIIf/Jts for the Powct1rat'k. Tbi.r is a 
"likejorlikc" rcplarenJmt. 110 modijit-ation scvpc is mptirr!d. Tbe 

St'Ope if work req11im· tbe rr:plat~mmt qf tbe JolloJz'i"g t'OIII/JOIIr!niJ-: 

_~1. Po1vertrack dJain 

B. Pmver!rac-k J"ttpport m/lm· ind11ding sbt~{!J· and ll'b<!c'l.r. t!lld 
dmms induding .rbtift.r 

C Pou.•eJtmck po1ve1: •'01111'01 and CC11 · ti.zblu 

THIS COMMON SYSTEM 
SCOPE WILL BE 

EXECUTED DURING 
U2 + U3 OUTAGES 

3 0 F 4 UNIQUE SCOPES 3. IRRADIATED FUEL BAY HEAT EXCHANGER 
REPLACEMENT {COMPLETE) 

I 
\ 

I 

·, 

\ 
\ 

'· I 

' 

C:A"- Att:fiiA 
:_,..; t ~ p , ... ~~ ... 
• t.IU I,...(O: "'At; ... :N l .. l A U 
"""'h t.u'lf' f .. s+Vtt .. 
c ~ ··· ... -=( 
fu ( l II NO \.\A C•!:Nf •t:IDCl 
r \.I [Lll,.. ('l v.AC•IIN( COlUMN . ,3, ... . ,., 

(. .11 11:~1 ·\·., 
C At t N A Dr C»t• t • C IO• 

.., ~l)l l l fN(", N'AC"U IN' TI A ,..'OI"Oitl TROttf t 
11.1 O,t) IA ... 4 
II 1'>(1 pt(Aitl 
1.1 0 10 flU A. P•fS.SU&l l iNC S.l.AHON 
IJ COMf'Rt!i$0. 
t ~ 11l.a. ., u:r.~.u .. o•• 
1.) C. AU:NA• V Wt,U 
t t> ~OWl' U111<.r. 

This is a non-critical path activity however 
integration with Station refueling program is 
fundamental in successful implementation of 
this project. 

THIS SCOPE WILL BE 
EXECUTED ON 

U2,U3,U1,U4 

i 

i 
) 

• f 1 
·~ _( 
~<;( : .. , J 
,;-~ ., 
i ' ., 

/ 
'} ) -

/ ______ , 

.' 
I . 

.t I 
I I 
I I 

I I 
I 
j 

I 

The Darlington Irradiated Fuel Bqy {)'Stem is t-ompriJed r!feight 
Heat ExdJangers (HXJ and the comspondingpiping equipment; at 
·each side ofthe Station thm iJ· one IF Stot't1gr: (1JJain) and one IF 
Reception (HJJall) bqys for a total ojfour bqp. Ez•ea• Stomge bqy 
bas 2 x 100% duty HX's and el!ery rccr:ption bqy has 2 ""' 100 % 
du!J· HX's for a total if eight HX's. E:x.isting eq11ipment 
petjomJam~ did not sati.gj the design ba.riJ· and .-ould not IJ/eet 
antitipated needs oj'the Dl\:"'RP dming .w11 dqitt!ling. 

I '·· /'. 
·.(, ' Tbe tkti.rion JVtJJ" to peifonJJ a "likefor like" replrHt!nlr!llf ql ·plaN 

pack.r"jor all eig/Jt IF b<?)' HX's plior to 2015 in ordr:r to re.rtore 
,·ooli!Ig tuptJci!J• and mitigate mm;ginmanagemmt isJ"Ite. This pre
r.?qlli.rit.? Rqitrbiihmmt prrjtd Jl'uJ· t'O!Iple!<!d i?J· an .?xtemal 
contrador in June 20 15. 

2. REACTOR AREA (RA) 
BRIDGE AND CARRIAGE REFURBISHMENT 

R 4 Blidge <lJ"JtJJJtbfy supp01t.r a Fueling Alathi1111 Caniage JPbiL'b li<"<""/Jii tbe FJl head and 
J'llsj'enJion frolll /be Tm11Jpo1t T1vll~· in the dllt1 a11d .rtppo,t.r tbm; wbil<' in tbe !?ador t•att!t. 
T e!1it"OIIllotioll prot•ided i!.J' tbe Blidgt! (c:oum 1 ). alollg with boli~OIItaiiJiotiOII (<vumt X} jJI'Ovided 
0· the Caniage, position the EH bead at a'!)' chan11el J!ltb that rifuelill_g <'tlll be tJti:onpliJ·bed. Tbe 
Rr1 Bridge a.rsembfy L"On.riJ1J oj"a bridge beam JJtpported betwem hvo elt!1'17fOI"J' ll•hidJ Ira/lei ;tp a11d 

down via a bal/s,-nw/jaL"k [)'stem on !lvo fiwd L"OI11nms. Two blidgeJ aJ? jJJ'OJiidedjor earb reador and 
aJ7 lo,"Oted adjamJI to and pm'tll/elrvith tbe reat:t01j'ace. 

RqitrbishJJJtlll .r<-ope is to replut"e a number qf major t'OJJJjJOIImls on the RA Btidge a11d Carriage. The 
RFR CO!ttractor ii!/Omud 0 PG if their i11tmtio11 to l"tl!!JOI'e the R -l Bridge and Caniage dming their 
e.Yemtion qf The RFR projed. Baud 011 thi.r i11te11t. OPG dirt<ted the <VIIfl'l1L1or to plan for a11d 

peifom; the i.1.rtallation if the required /JtlJP t'omponmts for R4 B1idge and Carriuge tl.f d~?J<ribrd i11 
;-.;1<38-SOfl''-35000-10000. R3. All rep/a,v;Jmt componmtJ Jha/1 be dau[fied as fm iJ:flle"ji'OJn 

OPG and tlr; an: ''likt for like·: with 110 modijlt'atio/ls mvi.rioned. RA B1idge a11d Caniage prrjet1 
i.r a L"riti,"OI p:1tb adit•i() and will be repeated 011 e1•ea· Darliiigtoll Unit. n•ith the Rr1 B1idge miiOt1aL 

THIS COMMON SYSTEM 

SCOPE 
HAS BEEN EXECUTED 
AS A PRE-REQUISITE TO 

THE U2 OUTAGE 
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The Ret11be a11d Feeder Replamm11t {RFR) Prqject i11d11des f11ll 
Cll,gilleerilli.J ptvclfl"ellJIIIII at1d t'OJ/stmction seruit"es for. 

1. R£placemmt or iJIJpedion ofwmponmts; 
2. Rep!at'dllWii of file/ t'hall nels, feeders a11d sJ/ppotti11,g 

bardJVare a11d assotiated parts; 
3. l11temal i11spedioll of t·alandria l'eJsels,· 
-1. Deudop111mt of toolil~,g a11d .rystems to peiformn!placemmt 

a11d inspMioH tasks; and 
5. Fml chm111el aJidfecder mock-trps in the Dadi11gloll Energy 

Coi!Jp!ex (DE C) jo1· tool teJtil~,g and !t"f1ini11,g. 

The Retube and Feeder Replacement Bundle includes 
6 Scopes in two phases: 

1. RFR- Retube Waste Processing Building (RWPB) 
2. RFR- Retube Waste Processing Building (RWPB)- OPG 0/S 
3. RFR Project Bundle - Major Retubing- Execution Phase 
4. RFR Project Bundle - Major Retubing - Execution Phase -

OPGO/ S 
5. RFR Project Bundle- Major Retubing - Definition Phase 
6. RFR Project Bundle - Major Retubing - Definition Phase -

OPGO/ S 

DNRP SCOPE REPORT 

R E T u B E 
AND FEEDER REPLACEMENT 

BUNDLE S C 0 P E SUMMARY 
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DNRP SCOPE REPORT 

R TUBE and FEEDER REPLACEMENT 

1. RFR DEFINITION PHASE 

MOCKUP: In order to prepare and train for the Retube and Feeder 
R£pla,-r1llent (RFR) projed, pmtimlar!Jjor the first Unit, the RFR team 
fOJJstmded ajitll st-ole Jitd channt!l mo,-k-up area JVith the follon•ing: 

0 Fuei ,!Jallne/ anif)'J 
0 Feeder section with head.:JY 
0 Fut:li11g mad1ine bridge 
0 Airlot-k modc.-11p 
0 rldditiona/ 1Jio•- lfp.r 

TOOLING: Thi.i Hope ind11des the design, engineering. tYJnJtmdion, 

•YJnpletiotJ and testing qftbe tooling (rmJOval. itiJta//,Jtion. inspe.tion. 

•YJtrtingenry and other tooling as deJ·.1ibed in the Tooli11g Design 
Req11ire1JJents dommmt) 011 the mofk-llps. 

Mods Engineering, Procurement, Execution Planning: 
TbiJ s,YJpe ind11de.s the mginmi11g of station Mods. f:JV<711l:!JU!It qf r.:ador 

tYJmponeJJ!Jjor Unit:!. and pr~amtion qft:.wmtioll dommmtation s11ch as 
tYJnJtm,tion u•ork padwges. 

Mods engineering 
substantially completed, 

procurement in progress, 
execution planning complete 

THE CONSTRUCTION OF THE 

MOCK UP IS COMPLETE 

Tooling engineering 
complete, prototype tool 

manufacturing, testing and 
integration with mock-up 
complete, production tool 

manufacturing in progress 

3 0 F 6 UNIQUE SCOPES 

THIS SCOPE WILL BE 
EXECUTED DURING 

U2, Ul, U3, U4 OUTAGES 

2. RETUBE WASTE 
PROCESSING BUILDING 

Tht! projt•d iiJdlldtJ the desigll. col/stmdioiJ a/Jd 

coJ/1/IJissioiJi/Jg of a &t11be Wiute Prot't!ssi11g B11i/di;Jg 

(R.lf/PB). The RWPB JPill ho11se tlli' Pol11me Ji!dm'fioll 

toolillg .rystem a11d prom.! the i!JtmJJediatt!-let'r!l rifm-bishllJellt 

Jt•aslt!, aJ well as tJtTOIJJIIIOdate all DNRP low leiJr!l Jllaslt! 

ro/Jtaimr .rhipllJeiJ!s per tbe t'l117i!JJI Waste 1\.laJJagellleJJI Pla!J. 

Used reador compo11mts Jvi/1 al.ro bt! delium:d jrolll tbe 011tagt! 

1111it to the R!VPB i11 approp1iate!J• shieidedflask.s. 

** Cais.rio11s ~w1;plek. Pi!et'tljJ 1Jiork i11 progr11ss 

3. EXECUTION PHASE 

Tbe RFR is ,·ore st"ope that mpports the primary reaso11 

for exemli!Jg a rrji1rbishmwt outage at DmfiJJgtOII. 

The st·ope i11dudes the re!Hbe of -1-80 pre.rs11re tHbes a11d 

rala11dria t11beJ· a11d the replace me HI qf all fr!ederpipiJJg. 

Mqjor adiflities: 

0 Nell' preJ~f/117! t11beJ· 

0 Ne1v mla11dria tHbes 

0 NeJll md.fil!iJJgS 

0 Fabrimtio!J a11d iNstallation of IJeJvfeedm 

THIS BUILDING IS A PRE
REQUISITE TO 

THE U2 OUTAGE 

Part of the RFR project 
includes a significant 

number of engineering 

changes to perform vault 
preparation, including 

restoration of the vault 
after Retube has been 

completed 
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The Islanding Projed (IP) will mate a scifiJJ predse Jvork area that 
is separated fro/JJ the operating plaNt thro11gh a system of pi!Jsic·al 
bmriet:r and crmtro!s. 01h·e separated, the IPJs goal will be to 
maximiif the ability rf OPG and contrat'f stciff to peifo17J1 work 
safelY mid e.fficietJtfy 011 the unit that is being nifitrbished u;IJile 
millitni;:jHg the impact on the operating tmits. 

The IP mJI be broken doJJJfl into the followiHgpriHciple elements: 

0 Establishing bmriet:r and a"cess amtrol arottnd the 
Rtfllrbishment Islalld to keep Ref~trbishmmt statio11 staff 
from entering operating 1111it atcaJ· and to keep JvorkeJ:r from 
eJJteriJJg &fltrbishmellt 1vork areas. 

0 holatiug the Reft~rbish!Jient 1111it reactor vart!t from station 
contaiJtmmt once the invdiated fltel has been mttowd frot!J the 
core (comJtJon!;• nfen!'d to aJ· "installing the bulkhead'). Tbis 
1vill allorv both airlot·k doors to be opwed to fadlitate 1vorker 
and material tra11sjer i!Jto/from the vault 1vhich will 
sigHijitalltfy improve RFR worker e.fficiemy. B11lkhead 
i11stallation is the single lappt element rf the IP. 

0 Establishiltg terminal points 011 statio11 .rysteJJJs to allo1v thettJ 
to be isolated jro!Jl tbr1 operatiltg tmils to the tJJaxit!JIIJJJ e."<1et7t 
poJ-sible. fl7here 11ecmary, modificatioJJs rvill be i11stalled, 
either in planned o11tageJ· that precede the Rejitrbishment 
o11tage (priferred) or at the stmt rif the Refllrbisbment o11tage. 

The IP Bundle includes 6 Unique Scopes: 

1. Bulkhead and Containment Isolations 
2. Barriers 
3. Islanding Pre-Refurbishment Projects 
4. Button Up Modifications 
5. Airlocks 
6. Islanding- OPG 0/S 

DNRP SCOPE REPORT 

ISLANDING 
,-------
14 
! 

BUNDLE S C 0 P E SUMMARY 
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ISlANDING 

1. BULKHEAD AND CONTAINMENT 
ISOLATIONS 

This scope i..r being executed f?J• the ]T // RFR umdor but is 

part qf the IP. 

6 

The o11tage 1mit tmtlt will be isolated jivm containmmt 

th17lugh the installation qf a b11lkhead and other t"O!Itainment 

sealingprot•isions. This modfficatioll will mabie: 

1. SqMJ' ofRifmvishment unit Jvork<!l~· 
? Produdivi!J• and outage ~tJidmdeJ· 
3. Deai!ase i11 impediments to opt!!uting units (i.e. jitding) 

UNIQUE 

THIS SCOPE IS 
REQUIRED ON 
U2,U3,U1,U4 

DNRP SCOPE REPORT 

SCOPES 

2. CONSTRUCTION ISLAND BARRIERS 

lilanding banim will pn11'id<! J-eparation if the Islanded unit 

fivm the operating units. These banien ll'i/1 mable the 

t"O!IJtmdion iJfand to be t7cated and will separate thr! 

&furbishmmt J·tq/}jivm the Opnuting Unit stc!fl This will 

lilini1ili'\_e tbe impad q(Rifurbishmmt on Darlington 

Operating Units. 

St-ope includes <onsfmttioJI and persotmd baninY. marked 

pathwqp and Jignage req11ired to establish the tV!IJtntdion 

island. 

Thi..r work will indude 011t.ride pothwqy. 

THIS SCOPE IS 
REQUIRED ON 
U2, U3,U1,U4 

3. ISLANDING PRE-REFURBISHMENT 
PROJECTS 

A Negative Pressure Containment- This modification is 
r<!quired to maintain PoJt A.·ddent 1"\tlonitmi11g (P.rl..tVls) L"apabili!J• 
for tvntaiirment pressttre whm Unit 2 is isolated fivm <VntaitJ!JJe!lt. 
The modification also replirates kry Unit 2 loop.r (EF ADS 
pressure monitoring a11d presJ!II<J transmitter ttsed for in-service 
containment leak mtr: teJting G..RT) to Unit 3. 

B. D20 Management Modifications- TbiJ work i.r ti!quired 
to en.mr• that the oz;er-pm:J71re p1vtettioJz is available at all time.1 
during Jtation operation for the station D20 tranJjer /leaden 
Cumnt!J, the t-tJ1JJ!JJOJ1 beaderJ are prol<!tted_liv111 ~l'e!ptuJ/1" 0• 
reli~l uall'u lo.uted 011 Unit 2. Tf/hm Unit 2 is iJolate.d }or outage 
work, it Ivi!l bet"OtJJe lfllavailablefor oueTjmssmi! protediotl. 

C EQ o£5/6 CB4 - Otiginal logit: design allo1vJ onfy one LPSI17 
p;m;p to li!Jta!t on li!Jtoration of CI.III power from the standi!)• 
generatorJ_/olfowing a loss of CUT ·poJllet: For 5CB-f./ 6CB-f., 
tbi..r modiji."ation ll!ill a!IOJv mdit of all follr S e111ite Sj•Jtcm 
Trangom;ers to be a soun-e qlp01ver to Sl/pp!J• tbe inter J"!atiotJ 
tran.ift!!· biiJ·. 

THIS SCOPE IS ALL 
REQUIRED AS A PRE

REQUISITE TO 
UNIT 2 OUTAGE 

OTHER MINOR SCOPES IN THIS BUNDLE 

4. AIR LOCKS (one-time procedural change, will support all units) 

Modification is required to enable botb sets o/ airlotk doors and tran.rfir L"hamber doors to be open at the same time. 
Ope11ing o/ air!ot·ks and tran.rfir doors in ntpport o/ free movement qf materials and equipment, once wntaimltent bttlkbead is 
installed. 

5. BUTTON UP MODIFICATIONS (applies to all four units) 

Modifications in the fo1m o/ inhibiting the automatic button-ttp signal.fivm the Outage Unit are required for 11101k protettion 

reasons, and v.1ork exemtion support. 

6. LPSW BOOSTER PUMP (one-time procedural change, will support all units) 

Island tbe Rifurbisbment units to addrm required Nthlear Safety and Operational sttpport rredits to the running units 

(iucluding EQ-SL OD) f?y adding operational margin to booster pump set points and address NR t"OI!}iguration resultingfrom 

1\lR unit LP SW pump bouse outage. 
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Refurbishment St~ppmt Facilities (RSF) is a brmdle if JJJork that is 

required to s11pp01t the Refm-bishmeut scope and stqff in and arou!Jd 
the statiou. It i11d!fdes tom!IJOII areas s11~·h as sbops and storage, 

lV'asbrootJJS, and offices for refurbishment workers 

The RSF Bundle includes 10 Unique Scopes: 

1. Collaborative Front-End Planning (RSF) 
2. Contaminated Shops & Scaffold Storage 
3. Decontamination Tool S107 Upgrades 
4. Holt Road Services Projects 
5. Radiation Protection and Teledosimetry Facility 
6. Shops & Work Areas 
7. Turbine Auxiliary Building West Elevation Elevator 
8. Washrooms 
9. Work Control Area 
10. Refurb Support Facilities- OPG 0/S 

DNRP SCOPE REPORT 

r 

REFURBISHMENT r __ s 
SUPPORT FACILITIES 
BUNDLE S C 0 P E SUMMARY 
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THIS SCOPE IS 
REQUIRED ON 
U2, U3, U 1, U4 

DNRP SCOPE REPORT 

REFURBISHMENT SUP ORT FACILITES 
2 0 F 1 0 

1. SHOPS & WORK AREAS 

To fmilitatrJ &fitrbishmmt adivities, J mtmber qfdeditated temporaiJ' 
sbops. JJJork areaJ andfadlilies have been ide;;t[Jied 0' OPG to improN 
lVOI~/lOJv. These fadlities 1vilf be lo,'fJted in tbe Turbim Building (TB) 011 

cleJJ. 1 OO.OOOm - area so11th qf tbe condensm·. Tbm modijkations will 
(adlitate tbe otp,m:izatio!l. J1orage and stagi~tg qfu;ork f?y umdot'J· 
partidpatil~?, in the Refitrbishmmt as well as for OPG stqjfproviditf?,prqje,'/ 
diredio11. 
This prqjed indi/{leJ the follorYillgfadlities: 

• Co11trof 1'v1aintmailce Shop in the TB 011 e/e~·. 100.000m- area 
J'Ollth q{'tbe <'O!Ide!IJ'ef'J' 

• MedJal!it'fJ! Mai11ttJnatiLi1_/itting/ 1\!la.-hine Shop in the TB 011 elez•. 
100. OOOm- area south qf the ,-onde!ZWJ 

• Civil J.\iclintCJtmiL·e Sbop i11 the TB on e/eu. 100.000171- area 
soutb of tbe t'O!Jdmsm· 

• C/em1 Scqjfold M.aterial Storage Area in tbe TB on elez•. 
I OO.OOOm- area so11th qf the ,-o!ldenJ·e;"J· 

• Sq(e If' ode Area Depot i11 the TB 011 eleu. 1 OO.OOOm- area 
J'OI!//J o(t!Je c'01!detJSI11J 

UNIQUE SCOPES 

2. CONTAMINATED SHOPS & SCAFFOLD STORAGE 

The hot sbop/ contami11ated ma<bine shop, with tbe ,·o11tami11ated Jfqjjold Jtomge 

area in the Reactor_ 4tt.:v:i/iary Buildilif, are identijied to facilitate tJJork on 

contaminated ,-omponents, tooling or matetia!J in suppmt qf aiti.'fJI path Jvork. 

ThiJprqjed iJ to constmd a thm-bq_y m!lsolidated grouping qf the hot 

J·hop/ .-onta!!lillated mad1ine j·hop, with tbe o'Oilfami11ated JL'fJ.Jjold stomge arr!a 

tzeari!J at tbe soutb r111d qfthe 87.7 m elevation qf the ReadorAN>-.iliaa• 

BHi!di11g, roo111s R-017 a11d R-018. 

Tbe areaJ will t'Ontain llla,--!JimJ, equipmmt, radiation tJJOilitotJ; biNJ and 

Jtorage aretiJ~ a11d !Jariou.r .remices tuith apprvpriate adive umti!atiotts. The areas 

will be enclosed JJJith partition.r tofatilitate radiatioN prvtedion ,·onttvl.r. The 

oz•eljlow areas will be desig;wted }or ,·o11taminated scq[/old storage Jith't! 

additioNal .pa,·e tllt!J' be needed baJed otz operating e>.petim,-u. These areas 1vill 

be shared f?y m11ltiple <011ttt.7dOIY a11d ~·endor.r aJ well as OPG Jtq_ff 

THIS SCOPE IS 
REQUIRED ON 
U2, U3, U 1, U4 
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The Sh11tdoJJJJJ, Lay11p a11d Servit-es (SDLU) Prqjed will require 

establishing spetijic t'Onditions for the shutdo1vn of the Darlington 

11nits and fqyup of the units' {)'Sfe111s to maintai11 a protected 

environmmt 1111til the !)Stems are rdmmd to smice jolfmui11g 

Refltrbishmmt adivities. Provisioll of those services to S11ppmt jield 

rvork exemtion are: 

Upgrades (modijicatiom) to bn.~athing air a11d servi,·e air 

{)'S!eiJJs to suppott va11lt work a!ld other field e.-v.:emtio11 

activities 

PoJJ'er strpp!J'/ disttib11tion reqHire/JJBilfJ·, AlternatiTJB .-ooli11g 

Jvattr strpp!J, a11d associated modijitYitions to strpport 

RefurbisbiJJellt Jvork execution needs (tbose that are 

11ot alreat!J protided ~the individ11al projeds) 

The SDLU Bundle includes 15 Unique Scopes: 

1. Breathing Air Capacity Enhancement 
2. CondenserCirculatingWater 
3. Contingent D20 Storage 
4. Collaborative Front-End Planning 
5. Cranes Maintenance 
6. Dry Air Provision to Nuclear Side Systems 
7. Dry Air Provision to Conventional Side Systems 
8. Moderator Flush 
9. Monitoring of Permanent Station System Components 

and Equipment 
10. Monitoring of Temporary Equipment and laid Up 

Systems 
11. PHT Drain Modification 
12. Service Air Capacity Enhancement 
13. SG Secondary Side & System Generator Emergency 

Cooling System (SGECS) layup 
14. Temporary Power 
15. SDLU Systems Shutdown - OPG 0/S 

DNRP SCOPE REPORT 

SHUTDOWN 
' 

LAYbJP 6 
----...! 

AND SERVICES 

BUNDLE SCOPE SUMMARY 
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DNRP SCOPE REPORT 

SHUTDOWN LAYUP AND SERVICES 

1. MONITORING OF PERMANENT 
STAnON SYSTEM COMPONENTS AND 

EQUIPMENT 

To J1tppo11 rejitrbishmmt a.til•itir.r, the nJOiliiOiing and 
mainlmallt"f qfpemJanefll .rtatio11 -FJ'.rlem fOmponmts and 
eq11ipmmt will be tmdtttakm I?J· the SDLU projt•.-t. 
. --ldil'ilit!S im;oll'e lqptp qfstation eq11ip111enl and 
<o!ltponmts uJ' well aJ- rmmillgprrcel/lafil•e maintenm~t·f 
work sudJ as ro/aiingp11mps, mot on~ jaiJJ~ siroking 
J•all'eJ~ taking oil sampleJ; convJ"ion pvtedion and 
restoration ptior to RTS, et.: This Jvi/1 etrsml1 that all 
pernmnmt station !J'Sfe1il eq11ipmmt / collljJOJJeJtfJ" tlfl' i1; 
tbeirptvper lqptp .-vnditioiiJ· tbrougbo111 tbt: duration of 
tbe Rgitrbi.rhmmt. 

Lay-up Plans 

The SDLU Pro.Jed bas developed operationallqy-up plans to snpport an 

outage that is longer than !lO?'lnal at DNGS. The prqject developed the 

plans to help visualize taking the existingpla11t flvm its mrrent operating 

state to the desired laid 11p state, as per input fivm E11gimering, 

· Operatio11s and supporting mganizatiolls. Time plans 1vm used as a 

referem'C to develop the detailed designs for eadJ system to be laid up. The 

Layup projet't B11ndle is at"cozmtable to implement the resulting 

modijicatio11s via separate work plans to p!a,·e the statio11 i11to the optimal 

laid up state for Refitrbishmwt and maintenant"e JJJOI-k. 

Lay1tp modijkatio11s and 1vork pla11s Cli'C managed by the SDLU B11ndle 

Dim'/01; and 1vill be s1tppo1ted by permit strategies, enginming 

moc/ifi,·atioll, a11d ongoing maintenant"e Slfpp01t. Temporary modiflt'C!Iioll 

Jvi/1 be I'C/JlOJJed at tbe end of the Rifurbisbment outages. 

THIS SCOPE IS 
REQUIRED ON 
U2,U3,Ul,U4 

NRLay-1tp (33100) - System Lay-ttp Plan- Heat Tm11sport.AndA llxiliaries N K38-Pl..AN-09701 -10087 

S)1stem Lay-up Plan -Moderator Systems NK38-Pl..AN-09701-10088 

S_)'Stem Lay-11p Plan - Turbim S_)'Stems N IG B-PLAN-09701 -10091 

S)1stem Lqy-11p Plan - Gc11erator Systems NK.38-PLAN-09701-10092 

System Lay-11p Platz - S etvndary Side Steam A 11d IV'ater Systems NIG8-PLAN-09701-10089 

Service IP'ater Systems Lay-ttp NK.38-PL-4N-09701-1 0094 

System Lq)1-1tjJ Plan - Negative Pressure Containment NIGB-PLAN-09701-10128 

2 of 15 UNIQUE SCOPES 

2. STEAM GENERATOR SECONDARY SIDE & 

SYSTEM GENERATOR EMERGENCY COOLING 
SYSTEM (SGECS) LAYUP 

ThiJ·projed iiii'Oil'es pladng tbe SG SecondafJ' Side (SGSS) and 
SG Emer;gtmf)' Cooling S_ptem (SGECS) in the approp1iate lt!)'
ttp states to supp01t e~wcttfion of the &j11rbishmmt prqjed. 
Chellli<"alfy tn:att!d !Pater 1vill be pu111pt:d via 1vet recim1lation .rkid.r 
thJvt~,gh the SGSS as well aJ· tbr1 Se.vJJd Stage Rebeul DmiJJ.r and 
Inter Unit Feedwater Tit:. In addition, ptlJ.I"Sifll! moni/l)ring deci.-u 
J1dll be i1utallt:d at I'OJiOtiJ·Io,vtioiiJ· OtiOJJ. the Jwtem for 
III011itori11g qf the flow. LJJ·tfy, a nittvgm blanket 1vlll bt! applied 
to tbe SGECS lank and at the top l!flbt! SGJ· (JtetJIJJ dmm. aboN 
thr' urater ltnl}. ttp to the main steam pipiJtg. To pm•mt the 
nitrogmjivmjloll•il~,g into tht: J'f<'OJJdal)' .ride steam dmtits. jlo1z• 
J·topping dePi.-u will be iiiJtallt:d upJtreai1J qltbt! boiler .rtop J•alz•eJ: 

THIS SCOPE IS 
REQUIRED ON 
U2, U3,Ul, U4 

( 

( 
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The Balmt6"e of Plant (BoP) Bm1dle indudes systems in jive distind 

anas. Those S)'Stems are.: Sqfery and Control SysttJms, Primal)' Side 

and Reactor CoJJJponent SysttJJtJJ, Secondary Side, Ancillaf)' Systems, 

Common Systems and Special Progra/Jls. The BoP B1111dle rvill 

perform zvork on lliOre S)'Sfems than mry other bundle, mtd bas 111ore 

equ;pmmt and cYJmpomnts than t11!J other bt~ndle. 

Balance of Plant contai11s modifications a11d a lm;ge monber of non

modificatioll scopes of ll!ork (like for like replac·emmts). 

The Balance of Plant Bundle includes 17 Unique 
Scopes: 

1. Adjusters 
2. Auxiliary Shutdown Cooling System Heat Sink 
3. BoP Scope Definition Legacy Work 
4. Containment 
5. Emergency Heat Sink 
6. Electrical Rehab and Preventative Maintenance 
7. Emergency Service Water line 15 
8. Fire Protection 
9. Fission Chambers 
10. Primary Heat Transport & Auxiliaries 
11. Regulating Flux Detectors 
12. Service Water (Stopple Plug} 
13. SHIM Operations 
14. Unique Components 
15. Low Pressure Service Water Alternate Cooling Supply 
16. Valve Rehab and Preventative Maintenance 
17. Balance Of Plant- OPG 0/S 

DNRP SCOPE REPORT 

BALANCE OF PLANT ! 7 ! 
I I L ______ _ 

BUNDLE S C 0 P E SUMMARY 
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DNRP SCOPE REPORT 

BALANCE OF PLANT 
3 OF 17 UNIQUE SCOPES Valve Rehabilitation 

Adjusters 

The Scope 

Tbe sape qfthis work is a likefor-!ike replaa:1llmt of the 16 a4Juster rod assemblies (i.e,. 
rod, tables a~~d pins to drive medJani.rm atta.-bment ~·omponents) .-ummt!y in tore at 
DNGS (see brJ!owfor a spetifit list of tOJJljJotJellt Cat IDJ). This prqjed ispatt qfthe cvre 
scope i11itiative DSR TS0220-3. The J·cope does 1101 indude the 8 arjjttJier mds .-mrmt!J• 
lo.-kecl ott! qf .vre but doeJ· indudes transportation and storage q{tbe imtdiated arfjusters in 
the JFet Cask Handling Bqy (JF'CHB) . 

E a,·b .rlcjju.rter Absorber (--1. 4.) fonsiJts of.rtainles.r .rtee/fle:x:iblt! ~'IJble,jlange, flttt.r and 
waJ·bers, s1tpport ;vr/. mtterpins, tube and either st?d or titani11m centt!r rvd. Thejlexiblt! 
cable that '1Jallg/' an arfjtt.rter md. will be detad;ed from the drire medJtutiJm and m·ecl to 
hoist thtJ element into the R.Vljlaskfor traiiJport to the JFCI-iBiomted in the JFFF.A.rL 

AsJwiated with the acfj11.rter assembly are all upper and a lOJvt!r sbielcl pl"fl· The ttpper 
shield pl11g call be retiJOl'ed as tbe .Arl is being tra11{/erred to tbe jlask. T/1e lower shield 
plug IJJil!need to remain J!litb the A-i as it iJ· bei11g tra!JJported to tbe TFCHB (it mtmot 
be easi!J sepmutedfrom the ilJ'J·emb!YJ. In order to l'ettJ'C tbe l01ver sbield plug, it tvi/1 11eed to 
be separated ftvm tbe A r:l itt the ff'CHB. New lower sbidd pl11gs H•ill be ii!Jt,llled ill U11it 
2 in order to allow a,tivation rle<qy time foi' those tbat hm:e bee11 retJJOI'ed Rea'ded l01wr 
sbield plugs will be imtal/ed in the remainitJg u11its. 

THIS SCOPE IS 
REQUIRED ON 
U2,U3,U1,U4 

THIS SCOPE IS 
REQUIRED ON 
U2,U3,U1,U4 

The Scope 

The Balam·e of Plant (BOP) Val~·e Rebabilitatio11 Prqjed 

Strategies app/y to 11 t•afve groups (328 valvu total) 1vithin the 

Primary H eat Transport. Shutdown Cooling, Nloderatm; Lmv 

Pressm-e Seroi~-e J~7ater and Comprused Air !)'Stems. The s.vpe is 

to addrr:s.r knoum or a11ti.ipated d~fidmcie.r to the existing statioll 

t·alves (both nudear and ~vm•elltiolla!}. qjwhid1 tbe scope ind11des 

i11Jpediol!s, owrh.ml, npack. a11d repla~·e1!lellts. 

Tivo of the ualve gnmps (J,Joderator 1\-Lain L'olator'J· and Serz•ice 
W'ater Isolatio11 T rake.r) em reql!ired to be replated W'hm: the 

opp01tmzi[y e:>:iJ'tJ·. a blended J'tratw• Jvill be used to petjotm 

repla.-ement on the jit'Ji rif1trbishment unit and ove-rbau/J/ swaps 

011 the remaini;Jg 3 1111its. 

Auxiliary ShutDown Cooling Heat Sink 

The Scope 

Tbis mod{/i.'IJtion ~vtlsistJ- qfillstallation ~t'the tJJJo mw a11xiliao· 
sbutdown t'Oo!ingp!!ntps .wtsidered as badc.1tp p11mps (/otved jlou.• 
capabiliM wbkh :viii be 11sed aJ· heat sink d11ting 1111it ott/ages, i.e .. 
low PI"CJsttre and irJJll tmperaf/1111 ~'Oizditiotzs. to rel!JOW decqJ heat 24 
ho;trJ' qfftfr n:attor sbHtdow11 and !ilaintain HT tet~perature below 
90°C Tbe lteJv p!!!!ljJs are not required for 'vol doJVIt or for acdde11t 
heat sink. The m;v .r.Uo.:ilial)' S h11tdown Cooling (rlSDC) punljJJ' 
and their s;tpp01t srm'i~IJJ' (powet: ptttJljJ ,·oo!ing, eft:} atlJ indepmdent. 
dh·er"J-e (to the extmt pradi<able). a11d pf?pkal!J .reparatejivm tbe 
existing SDC ptttJtps. 

THIS SCOPE IS 
REQUIRED ON 
U2,U3,U1,U4 

THIS SCOPE IS 
REQUIRED ON 
U2, U3, U1, U4 

Valves- PM/ CM 

V alve pnu:cntive mainte!lallce and a p01tio11 

qfthe ~'Ot7l1t'five repair maintmalh'f' itmJJ' hm•e 

bem induded in BoP Bundle. Valve 
pret•eJJtit•e maitJte;rance illclltdes itetJJs s11d1 as: 

iHotor Operated valve testing or 

(MOv/-lTS), Air opemted valt·e ll!stillg 

kno1vtz as (FLOJ.VSCr:L.'I\J), and z•alue 

ou<Jrbau/.r. This Scope qf 1vork will be do11e 

in o"OI!}IIndioll witb the T Tafvc Rebabilitatiof! 

smpe. This .r.-ope indude . .- owr 650 

iildivid11al v.;ork itenJJ' in lllltJleroJts -!)'J1ems 

thmughout the plant. 
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The Specialized Projects Bundle includes 4 Unique 
Scopes: 

1. SDS Computers 
2. Vault Coolers 
3. SDS Computers- OPG 0/S 
4. Vault Coolers- OPG 0/S 

DNRP SCOPE REPORT 

S P E G -I A l I Z. E 9 is 
I 

PROJECTS 
BUNDLE SCOPE SUMMARY 
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DNRP SCOPE REPORT 

SPECIALIZED PROJEC S 
2 0 F 4 UNIQUE SCOPES 

1. SDS COMPUTERS 

The Darlington ShutdOJl'/1 s.yste!JJ (SDS) t:ompllters fOI!JpriJe a ne!Jvork 
qf I-t t'Oli'/JIIfm·per reador I! !lit t:OJI!leded to oneS hut do lull Sj·Jtem 
:'vlo11itor Con;puter (SSMC) that i.r t:ORJ!JJO!t to all jo11r ttJa,tor unitJ. THIS SCOPE IS 

REQUIRED ON 
U2,U3,U1,U4 • &plaa: the obsolete SDS1 & SDS2 Tlip Co!lplltm to i11prove 

reliability and plant Jl!fe!J·. 

• &plat't! the obsolete SDS! & SDS2 DiJpl~y /Tut Comfwters to 
i11prot•e reliabili(J• c111d plant lCffe!J•. 

• Prod11.-e limrJ·cJble computer Hardwar11 & Software. 

• Asse.u and ruolz•e operational iJ:mes wbere pmdi.-t7/. 

• Provide st1Jitimt Jpare pmts a11d major compommti OJ' req11ired 

• Proal!? the hardware for all -I u11its together to msttre coiiJiJ1~111 
t'l:t'iJ·iolls of o'OfJJ/JonmtJ 

.--------------
: FIElD DEVICES : . _____________ .. 

--- -·-·-:·-:-· r -·-·-- .. ..... 1-- ·- -·-·-·-·-·-·--~~ 
~-'-·""··""'·• , .......................... , I 
: COF : : 66100-ANOOlO : ! ...................................... _ .. 

L., .... -y .... ,. .. : L .... ""--·r--.,--_; i: SDSPIG.ATEWAY ! 
1 ............ l .. J .... l!f? ...... .... 

1 
~ ; : ! ! COMturER : 

(""""""1 : : i""""""i • : 1 ! : (0-690n-YC2) : 
Video i CRT!-- ! MONrTOR 1-ILQ .. i E. l..! : : I: Hardware/ Software : 

i Signal , .. -.. -.. --~ ; COMPUTER :----~ ~ ~-~ 1 1 
I: 

1 

i Cables 1 KBD •--, Hardware/ Saltware •----, ~-' l l i L •. O.:~'!~~~L.!l.?!!:.O.: ••• J 
i ....... '::: : :: ! i :_ ___ J : : ! ~ 

L -_- -~~=~~~~-~~~=~~;~;;l-:::---~::''~=!.-:t--J-:cc_,-)_ 
,- -·- --·-·--;_:· -_· :1.1=~~:~:~:;~- .. -· -! .. J ._ -i 

________ : r---1 1/0 : : 1/0 :---1 : · 
: FIElD ~;----~ p :- --. ~ - -• ~----" 
1 17----, ~ --; .. - - : ~ r- .. - - f 
: DEVICES J~ ........ J '- --. J- - - • t' L ........ ~ 
.............. ! : : : I : : 

! ----~:::} ........ : : • ........ .! 
l l6661().Pl017B·G2l I 68346-PU!10S.G2 : 

! : (cRT"':(c""RT": : Vidia ""II .................. .. n {_3<! .. :l .. 4~J i Signal Communication 

i •----~~~~ ---1 

~~~: _ _ j ~·~~~·:_n~_'::rlock -----
.1 I I lrJ I I 1 I 

l • ••••• ••tc I I 1,9 _. I f/Q I I 
• FIELD r----· f.... I • -.. f. r--------: 
: DEVICES ~---- : e t - .., t-::: ~ ,. ............. ... ., 
1 ............ .. ~"""""" "'"1 I - -r I - I ~ .............. ~ 

• I I I I I I 
; I .... .... J ! : I .. ...... J 

i L-~~~'!:~!!1.!-.!'~C!L.J 
l-·--··· ·- .. -·-·-·-- ·;.:;. ,_,_ ...... __ , 

LEGEND 

r---·i-.... No Change 
·----~ 

New 
__ _ Po55ible r--~,_Coruequentiar 

Oiange L-.J · O!ang! 

2. VAULT COOLERS 

The J'i:ope ~l work for the T -a11lt Coole·r Rejitrbishment iJ·: 

1. 

2. 

A like/iH~Iike replacemmt rrfthe Vault Cooler 
t:oils as there iJ no eo'O!Jomit-al(y viable altemative 
that will ret11m a 1/oticrab/e in;prot•ement in ca11lt 

tempcratm-eJ. 

_..j life/OI~like replat:emmt ~/the Vault Cooler 

Jan motorJ. 

THIS SCOPE IS 
REQUIRED ON 
U2 , U3,Ul,U4 
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The SG Prqjed scope qf work has been generated from the SG Life 
c;J!de 1\ianagemmt Plan ("LClviP") and the Component Cot1dition 

Assessment ("CC4 ') program tmdettaken i?J' 011tario Pmver 

Gmeration ("OPG") ill order to ide11tijj' e/emeJJts qf the SG and 

other H eat E xdJa11gers 11lhit'h req11ire inspection, 1/JainteJWJlt"e a11d/ or 

modifications i11 order to support the _extension qf Darli11gtoll's 

operating lffe. 

The Steam Generator Bundle includes 3 Unique 
Scope: 

1. Steam Generators 
2. SG Primary Side layup Tooling 
3. Steam Generators- OPG 0/S 

DNRP SCOPE REPORT 

STEAM 
GENERATOR 
BUNDLE S C 0 P E SUMMARY 
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DNRP SCOPE REPORT 

STEAM GENERATORS 

1. STEAM GENERATORS 

The SG prqjett has bm1 brokm do lVII into separate elmJellts qf the 1vork to be peiformed 
thro11ghotlt Refmilishlllmt ba.red 011 the req11ire111mts idmt!Jied i11the Steal// Gmeralor 
LCUP. 

I. Ptilllul)' Side Cleaning (PSC)- is a111echaniml cleaning qf 1//agnetile fro/J/ /he i11ner diallleler 
of the SG t11bes. 
s etrmdary Side Clealling rrr~aterlalldng) - is the cleaning qf the Oilier diameter ~f tllbes and 
t11besheet 1vith a L"Oillbination of higb press11re land!Jg and lo1v preJsttre/ alllllllllsjlusbitJg Jvith 
JJis11al i11spections of the t11besheet area. 

3. _ :!a"l'ss Port lllstallalion - alloms additional J1is11al inspection /o({J/ions qf SG intemals d11ri1Jg 
a11d post refltrbisbi/Jellt. The po11s are also req11ired to pro Pi de J11t111-e abilii.J• to dean tbe 11pper 
Jllppo11 plates and preheater region tbrotJgh 111aterland1Jg or fit!tm dm11iml cleaning, access for 
foreign lllaletial rdriel'al, and relllole inspedion q[U be11d region and 1tpper s11ppor1J·. 

-1. Inspettion and Rpoir- is req11ired per tbe SG LG\IP. This work ind11des tube plttggliJg. 
5. Divider Plate Inspections. Boiler Opm/ Close. and Inspettion S1tpport- Prilllat)' Side 

Divider Plate Leakage Jleas!lml/ents usi11g -lt"OII.rtic L!akage I11spec!ion S_pte111 Jl'ill be 
1111deJtakm drtriiJg the rejllrbisb111mt 011/ages to ,·o111pare IJ/ea.mremmts cond11ded i11 previo11s 
o11tages. 

6. Bleed Cooler li/Jpedion a11d Btmdle Replaanm1! - Tbe Darli11gto11 blud coolers bcJlle IICL'er 
bem i11spected d11e to insJ!l}tdmt rem// ti111e. !11 acamlance JPitb the Co1J1po11mt Conditio// 
_ 4.sseH!IJi!ll! (CC4), Jlla!lthick!IW. measl!ri'lllellls 1vi/J be take11. Based 011 !be res11lts, t11be 
plttggiJJg lllf!J be req11ired. Bleed Cooler b1111dle replace/Jlmt iJ· ,·ontingmt on tbe reJ!IIts of the 
initial in.rpedion. 

l . Press11ri::;_er !IJJpettion and Co11ti!Jge11t Sl11dge RmJo11al. - The CC-l ide11t!Jied a 1isk qf 
sl11dge b11ild 'P inside tbe pre.rsmizer of ali-t 1111its. Inspettions JVere to!JJpleted on a/14 11nits 
i11 2014, 110 Jl11dge I"I!IIIOI'al is J?qllired. 

THIS SCOPE IS 
REQUIRED ON 
U2,U3, U1,U4 
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The TurVine Generator Pr'!ject if one ~l the mqjor projectJ· 11nder the Darlington 
Nuclear Refurbishment Program. 

The Turbine Generator sets, a11:xiliarit!s, and t"Oitllvl.r atl! high!;· Jpedali:;_t!d 
t!quipmmt designed and supplir!d as an integrated [J'.fftJ!ll for tht! Dadington 
station. 

The prvje.t is fltiliifng two umdor.r to peiforn; the scope: GE (fommfy Alstom) 
as the Engineeting Sen;icu and Equipment Suppfy (ESES) and SNC 
Lwalin/Aecon(]V J. The JV will p1vuide the integratio11 i;~jiefd execution qf 
the entire project st-ope, induding the etjllipment supplied fivm tbe ESES (aJ· 
des,Tibed abot't!). Tbif will indude the Engineering Change Co11ttvi rtlated 
work. limitr:d procuremmt, aJ· well arjield exemtion 

The Turbine Generator Bundle includes 3 Unique Scopes: 

1. Turbine 1 Generators 
2. Turbine Generator & Auxiliaries layup 
3. Turbine I Generator - OPG OI S 

DNRP SCOPE REPORT 

TURBINE 
GENERATOR l_ 

BUNDlE S C 0 P E SUMMARY 
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DNRP SCOPE REPORT 

TURBINE/GENERATOR 
The scope can be broken down 
in the following elements: 

1. TURBINE+ AUXILIARIES 

1. Complete disassemb(y, if!Jpedion, and 
reassemb!J of LP and I-:lP t11rbims mzd 
a11xiliaries. 

2. Long Lead & Jl.iaintenalh'e Sptzres:for 
the assemb!JI disasselllb!J of the Steam 
Turbines and auxiliatiu. 

3. Installatio11 ofErosioll Protedion Rit~s 
on blade ~£miet·s ofLP-turbines to 
address erosion-cotrosion. 

-/.. Imped and repair L'Onde!IJ'CI' stmtJ~ as 
req11ired 

2. GENERATOR+ AUXILIARIES 

1. Gmerator i11spectiolt/ repait/ maintma11ce. 
2. Ne1v Generator Niid sedion: The neJJJ gemrator 
midsedion will be proz•ided for U3 with the di111emio11s 
of the stator casing are idmtical to the original design, 
et1abli11g old tvmpotzmts (md shields, etJd coPers, eft:} 
to be re11sed 
3. Stator rewind and Generator Spare: Stator 
rewi11d wt!l ocatr on U3 stator to be i!IJ'falled 011 U-f., 
a11d the U-f. stator wj/1 be mvoltnd and become a 
station Jpare. 
4. GeneratorAttxdiatiu: Replaceme11t ofStator 
Cooling If7atet~ I:fydtvgen Cooling, and Seal Ot! skids 
and inte{Jro.finn zvith TurbinP <.nntmlr. 

Scope Differences T/ G Unit over Unit 

THE TURBINE GENERATOR U2 OUTAGE IS A MAINTENANCE 
OUTAGE (including turbine blade inspections (phase array). 

Unit 2 Turbine does not include any modifications in the field - it 
is a 'maintenance' outage only. However, there are 3 EC's to 
install a Maintenance Simulator, to support Training and Testing 
of the controls system for future units. 

1) Master Engineering Change 133398: 
MAINTENANCE SIMULATOR 1/ 2/3/4-64000- MASTER- STEAM TURBINE 
ELECTRONIC CONTROLS UPGRADE (Project 31539 DSR#SI0010) 

3. MOISTURE SEPARATOR 
REHEATER (MSR) 

1. Insped and repair moistttn! pre
separatot'J' 

2. !JlJp~ct I repair all intr:mal 
compo11entJ qf the 1HSR t'eJse! 

3. Insped and r~fm-bish I t-ep!txe 
.relededl\:ISRA!Ot -s. as 
required 

THE TURBINE THE TURBINE THE TURBINE 

GENERATOR U3 GENERATOR U1 GENERATOR U4 

OUTAGE INCLUDES: OUTAGE INCLUDES: OUTAGE INCLUDES: 

1) MAINTENANCE 1) MAINTENANCE 1) MAINTENANCE 

(SIMILAR TO UNIT 2) (SIMILAR TO UNIT 2) (SIMILAR TO UNIT 2) 

2) MODIFICATIONS 2) MODIFICATIONS 2) MODIFICATIONS 

(CONTROLS/SKID) (CONTROLS/SKID) (CONTROLS/SKI D) 

3) STATOR SCOPE 3) STATOR SCOPE 

4. STEAM TURBINE/GENERATOR ELECTRONIC 
CONTROLS 

1. The Turbi11e ,·ontrol eqttipllJC1lt will be ~vmpo.red of 1-/. nev.J co1ttrol 
pane!J' to be i!lstalled in thr: NIOCPER JVOttl. TheJ'e paneh ind11de tht! 
tm-bim t'OJttrol and protedion system, the Turbim St~pervi.r01J' Sjstem 
and H11man A1.achim Inteljace. The fljdra11lit· t'Oitftvls 1JJill be 11pgraded 
with neUJ.fet7/0ttJotor t'O!Itrols and new EHC·. A 11ew 2 o11t of3 trip 
block wt!l enhant'e the reliability qf the t11rbi11e t'OJJtroL The TSS !)'Jtem 
will require neUJ field smsor.r a11d probe.r as it intetftwJ.r with tbe mw 2 
otft of3 trip blot-k. The old mechani,-al Ot/et'-Jpt!ed system u;ill be 
replat'(id f?y an eledroni~· over-Jpeed detedio11 .rystetJJ. 

2. The Exdtatiott t'Onttvl eq11ipment v.;ill be t'Ompo.red of 10 new conttvl 
patzel ~•tbidu to be imtalled in the Excitation room. Thi.rpmzd i11d1tde 
the Niain Exdtatio11 ~vnttvl patzels, the pmver rectifier. field breaket~ 
de-exdtation contml mbicle.r and a hltJJJafl mad1i11e inteiface. 

3. The s,·ope ind11deJ IJlodtfimtion to the Alain Co11trol Room. The 
alteratiotzs in the lv!CR i11d11de dJat~es to the DCC software_. ptuh 
b11ttons, amtmmatiou zvindOJvs and alamJs. 
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Rtfitrbisbment is aawmtable to complete alllllaintenaJJt'e required on 

each statio11 1111it during tbe time pe1iod of rejitrbisbmmt 011 eacb 

!Ill it. 

This 111ork is refemd to as 'r;plk' 1J'Ork. AJ· there anJ fi)l(r 

rtjitrbishmmt outages, tbere will be r;ydic work required {prl!l'etllatiue 

maiJJtenaJJce, station sbutdoJVJI state backlog) tbat Rtfurbis/JtJ;ent is 

req11ired to e.Yemtt! dHring tbe time petiod of eadJ - 3j•ear outage. 

DNRP SCOPE REPORT 

CYCLICAL 
S C 0 P E SUMMARY 

,---- -l 
tll l 

__ , _ _j 
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DNRP SCOPE REPORT 

CYCLICA U2 (01621) 

The rydit· outage iJ referred to aJ D 1621. The rydit· outage muJt indude ail the work that the Jtation would nor;nai!J exeatte during a 

planned outage at the Darlington Station during the Unit'J normal rydit' outage timeframe (aJper the Jtation outage pian). The outage 

primarify indudeJ Preventative Maintenanu: work orderx, but aiJo indudeJ Jtation bao·kiog. 

%of TOTAL 
WOType WO TYPE DESCRIPTION COUNT 

WOScope 

cc CORRECTIVE CRITICAL 8 0.10% 

CL CORRECTIVE LOW CONSEQUENCE 25 0.30% 

CN CORRECTIVE NON CRITICAL 5 0.06% 

DC DEFICIENT CRITICAL 150 1.83% 

DL DEFICIENT LOW CONSEQUENCE 118 1.44% 

DN DEFICIENT NON CRITICAL 57 0.70% 

OA OTHER MAl NT, CORRECTIVE ACTIONS, INSPECTIONS 1212 14.79% 

OB OTHER MAINT, UNDEFINED OM 9 0.11% 

OD OTHER MAINT, DESIGN ENHANCEMENTS 17 0.21% 

OP OTHER MAl NT, PRE-OUTAGE ACTIVITIES 2 0.02% 

OR OTHER MAINT, EQUIP REFURBISHMENTS 20 0.24% 

PM PREVENTIVE MAINTENANCE (SYSTEM ASSIGN) 6566 80.16% 

su SUPPLEMENTAL (SUPPORT WORK ORDER- SYSTEM ASSIGN) 3 0.04% 

Total Work Ordefs in the Cyclic Outage 8,190 

( 

( 
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ONTARIO POWER 
GENERATION 

DNGS REFURBISHMENT - INTEGRATED WORK FLOW ANALYSIS 

Table of Contents 

EXECUTIVE SUMMARY ............... ................................... .. ... .. ..... .. ......... ....... ...... ................. ...... .............................. .. ..... ......... iv 

1.0 INTRODUCTION/BACKGROUND ................................................ ........ .... ........... ........................................................... 1 

2.0 Approach ... ........... ................ .. .. ..... ... .. .. ...... .............................................................................................................. ... 1 

3.0 Personnel Flow ............... ....... ................ ... ............. ...... ............. ............ ................ .................................... .... ...... ...... ... 2 

3.1 Personnel Work Flow Assumptions ...... ................................................. ................ .. ..... ............ .. ................. ........... 3 

3.2 Retube and Feeder Replacement (R&FR) Workers ............ ........ ...... ...................................... ........ .............. .. ......... 5 

3.3 Balance of Plant (BoP) Workers Performing Radiation Work .......................................... ...... ................................ . 6 

3.4 Balance of Plant (BoP) Workers Performing Conventional (Non-Radiat ion) Work ................................................ 7 

3.5 Turbine Generator Workers ................. ........ ............... ... ....... .............................. ... .............. ................... ... ........... .. 8 

3.6 Steam Generator Workers ........... ............ ................... .............................. ........... ... ......... .. ...................... .. ........ ..... 9 

3.7 Fuel Handling Workers ............ ................................................... ........ ............................ .... ... ................. .............. . 10 

3.8 Refurbishment Maintenance Workers ..... ........ .......... ............... .... .... ........ .............. ............................................. 11 

3.9 Radiat ion Protection Issues for Workers .... ....................................... ...... ................ ... ............. ................ ............ . 12 

3.10 Walk Time for Workers ......... ..................................... .......... ...... ... ........ ............. ................ ........................... ....... . 12 

3.11 Personnel Flow Actions and Recommendations ............... ....... .......................... ...... ....................... ....... .. ............. 14 

3.11.1 Personnel Flow Actions ............................................. .......... ... ............. .. ....... .... ... ... .... ... ...................... .......... 14 

3.11.2 Personnel Flow Recommendations ............... ..... ....... ............ .. ........... .. ...... ................................. .................. l 7 

4.0 Shops & Work Spaces ...... ...... .............. ..... ........ ......... ... .... ................................................ .......................... ............... 23 

4.1 Shops & Work Spaces Assumptions ..................................... .................... .... ...... ... ............. .... ............ ..... .. ............ 24 

4.2 Mechanical Maintenance Shop ............... ..... ............................... ............. .......... ... ....... ..... .... ...... .... .... ... ............. .. 25 

4.3 Valve Shop .... .. .............................................. ............................................................................................. ............ 26 

4.4 Control Maintenance and Electrical Shop .. .. ................... ............... ....... ... .......... ... ............. ............. ...................... 27 

4.5 Civil Maintenance Shop ......................................... ................................................................................................ 28 

4.6 Hot Shop and Decontamination Facility ......................................... ............. ...... ... .... ...... ...... ....... ... ...................... 28 

4. 7 Clean & Contaminated Scaffolding .............. ......................................................................................................... 29 

4.7.1 Clean Scaffolding Storage ............................................................................................................................. 29 

4.7.2 Clean Scaffolding Bulk Storage ............ .... .... ..... .... ....... .. ... ...... ................. ...................................................... 30 

4.7.3 Contaminated Scaffolding & Equipment Storage ........................................................ ............................... .. 31 

Filed: 2016-11-30, EB-2016-0152 
JT1.8, Attachment 33, Page 48 of 624



ONTARIOFinER 
GENERATION 

Contaminated Scaffolding Bulk Storage .. ...................... ........ ............ ....... .. .... .. .. .. ..... .... ..................... , , ......... 32 

4.8 Work Control Area ..................... ............ ........ ....... ..... ..... .. .... .................................. ................................. ........ ~ ... 33 

4.9 Permit Preparation Area ......... ... ....... ............. ..... ...... .... ................. ................ ... ...... ............ .................................. 34 

4.10 Radiation Protection Office I Teledosimetry ..... .......... ...... .. ...... ...... .. ....... ............. .................................... ......... .. 35 

4.11 First Aid Stat ion .. .. ...... ......... ....... ........................... ... ............. ...................... ....... ....... ... ... ....................... .. ... ...... .... 36 

4.12 Safe Work Area Depot ........ .. .................... ...... ... ........... .. ... .. ............................. ...... .......... ..... ..... ... .... ....... ........ .... 36 

4.13 Waste Collection and Handling Area .. ... .. .............. ..... .... .. ....... ... ... ...................................... .............. ...... ........ .... . 37 

4.14 Other Services, Shops & Work Spaces ... ........... ........................................................................... ...... ..... ............ .. 38 

4.15 Shops & Work Spaces Actions and Recommendations ... ................................... ... ... ............. ...... ... ........ .............. 41 

4.15.1 Shops & Work Spaces Actions ....... .......... ... .......... ......... ...... ......... ...................... ..... .. .... .......... ..... ... ...... ........ 41 

4.15.2 Shops & Work Spaces Recommendations ........................................................... ....... ............................. ..... 42 

5.0 Material Flow .................. .............. ............................. ..... ................... ... ... .... ... ................ ........... ....... ... ...... .. ..... ....... . 46 

5.1 Off-Site Review of Materia ls ....... .... ............... ... .. ....... ... ......... ........... ... ... ........................................................... .. . 46 

5.2 Materials Arrive at the DNGS Site .. .............. ..... ..... ......... .............. ... ........ ..... ......... ...... ............ ....... .. .... ....... ....... .. 47 

5.3 Unloading Areas for Delivered Materials ............... ...... ......... ........ ......................... ........... .. ..... ......... ...... ..... ....... .. 48 

5.4 Removing Materials from the Site ... ......................... ...... .... .. ................... .................................... .. ............... ... ..... 49 

5.5 Material Flow Actions and Recommendations ........................................................................ ... ......... ... ......... .. ... 49 

5.5.1 Material Flow Actions .......................................................... ............. .. .... .......... ........... .......... ..... .................. 49 

5.5.2 Material Flow Recommendations ...... .......... ................. ................................................................. ............. .. 50 

6.0 Site Layout ...... .... .................. .. ..................... ..... ........ .................................... ....... .. ............... ... ........ ........ .... ......... ..... 53 

6.1 Site Layout Actions and Recommendations ........................................................ ............. ..................... ....... .. ...... 53 

6.1.1 Site Layout Actions .. ............. .. ...... .. ..... ........ ... ............ ... ...... .. ......... ... .. ........ ....... .. ...... ............. ... ....... ....... ...... 54 

6.1.2 Site Layout Recommendations ..... .... ........ ..................... ...... ........................... ......... .. ... ..... ...... .......... ............. 55 

7.0 CONCLUSIONS ............................................................................................................ ............ ............ ... ........ ..... ................. ..... 58 

List of Tables 
Table 1-Difference in Annual Costs for Staging Areas 
Table 2 - Difference in Annual Costs for an ASB Entry for BoP Workers 
Table 3 - Other Shops & Work Spaces 

Filed: 2016-11-30, EB-2016-0152 
JT1.8, Attachment 33, Page 49 of 624



Figure 1- R&FR Worker Flow 
Figure 2- Ba lance of Plant Radiation Worker Flow 
Figure 3- Balance of Plant Conventional (Non-Radiation) Worker Flow 
Figure 4-Turbine Generator Worker Flow 
Figure 5- Steam Generator Worker Flow 
Figure 6- Fuel Handling Worker Flow 
Figure 7- Refurbishment Maintenance Worker Flow 
Figure 8 - Potential Trailer Locations South of Powerhouse 
Figure 9- Mechanical and Civil Maintenance Shop 
Figure 10- Valve Shop 
Figure 11- Control Maintenance & Electrical Shop 
Figure 12- Decontamination Area and Hot Shop 
Figure 13- Clean Scaffolding Bulk 
Figure 14- Outside Clean Scaffold Bulk Storage 
Figure 15- Contaminated Scaffold & Equipment Storage 
Figure 16-Outside Contaminated Scaffold Bulk Storage 
Figure 17-Work Control Area 
Figure 18- Permit Preparation Area 
Figure 19- Radiation Protection Office I Teledosimetry 
Figure 20- Safe Work Area Depot 
Figure 21- Waste Bin Location 
Figure 22 - Flammable/Corrosive Products Cabinets 
Figure 23- Laydown Tool Cribs, Lock Up 
Figure 24 - Material Flow 

APPENDICES 

Appendix A - Detailed Listing of Assumptions, Actions and Recommendations 
Appendix B- Personnel Flow Meeting Minutes 
Appendix C- Shops and Work Spaces Meeting Minutes 
Appendix D- Material Flow Meeting Minutes 
Appendix E- Site Layout Meeting Minutes 

ONTARIOFOWER 
GENERATION 

Filed: 2016-11-30, EB-2016-0152 
JT1.8, Attachment 33, Page 50 of 624



THIS PAGE IS INTENTIONALLY LEFT BLANK 

( 

Filed: 2016-11-30, EB-2016-0152 
JT1.8, Attachment 33, Page 51 of 624



ONTARIO POWER 
GENERATION 

EXECUTIVE SUMMARY 

OPG Project Charter Document #D-PCH-09701-10015 "Facilities for DNGS Nuclear Refurbishment Balance of Plant and 

Fuel Handling Activities" identified several of the shop facilities and work spaces that are required to support the 

Refurbishment Project. The Charter also requested that "a work flow ana lysis for all facilities must be done to 

determine the correct size of each facility, as well as to ensure t he facil ities have the right equipment necessary;'. The 

intent of this report is to document t he efforts undertaken by OPG to complete a work flow analysis as required for the 

Refurbishment Proj ect. 

A work flow analysis is described as "a day in the life" of a Refurbishment worker. A typical day for a construction 

worker would have them driv ing to work, parking, proceed ing through a series of buildings, obtaining tooling, obtaining 

Rad iation Protection dosimetry, obtaining material & supplies from laydown spaces and obtaining Work Protection to 

execute work tasks in the most efficient and cost effective manner. The work flow of t he worker includes t ravel t imes 

for showering, lunches, staging for "jumps" and general movement of people t hrough the Refurbishment work site. 

It was not the intent of t he Work Flow Analysis Team to develop an all encompassing site layout plan of all Project and 

Contractor space and facilities needs for the Refurbishment Project since several significant contracts for the Project 

have not been let and some Project variables and strategies have not been determined at this early stage ofthe Project 

(4.5 years prior to Project start). 

Actions and recommendations are made in t his report to help the Refurbishment Project Management Team develop 

some strategies and come to an agreement on a consolidated site space Campus Plan inside the protected area 

including t he DNGS Refurbishment Powerhouse Island to complement t he existing Refurbishment Site Campus Plan. 

To advance the analysis of work flow for the Project, OPG arranged a series of meetings with Vendors between Aprill7, 

2012 and April 26, 2012 to discuss work f low elements that would be prominent during the Refu rbishment Project. 

Work flows were categorized into the following four areas: Personnel Flow, Shops and Work Spaces, Material Flow and 

Site Construction and Infrastructure (Site Layout). To faci litate this analysis, an assumpt ion was made that the existing 

estimates for the number of Refurbishment Project staff and added construction work f orce were correct. 

During the discussions severa l ideas and strategies were discussed and developed as actions or recommendations 

through t he body of this report. All actions are intended to be addressed; recommendations are put forward for further 

review and discussion. Thorough review and careful disposition of the items in this report will enable the Darlington 

Refurbishment Management Team to develop a comprehensive and consolidated Refurbishment Site Campus Plan. 
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The report provides some key recommendations that were intended to significantly improve work flows on the.DNGS 

Refurbishment Project and also to realize efficiencies in the following areas: 

• The Work Flow Analysis Team concluded that the representation of scope from the Darlington Scope Request 
Database reflected approximately 60% of the scope the Vendors executed during the Pickering 'A' Restart 
Balance of Plant scope. This rationalization produced a re-estimated field shop footprint reduction that is 
relative to the team's scope estimate. The field shops were proposed to be in the Refurbishment Island based 

-on this conclusion. The risk of t his conclusion is that the Project is still developing and in the early planning 
phase; therefore, supporting contingencies have been recommended for review to support this conclusion 
(i.e., Vendor off site services/BTU Plant Footprint Unit #4/Pipe Fabrication Shop & R&FR Annex). 

• Refurbishment site material flow can be significantly improved with pre-inspection/clearance of shipments at 
an off-site location. Additionally, adding a delivery truck staging lane at the ASB will allow pre-cleared 
shipments to be delivered expeditiously and de-packaging of materials off site utilizing totes, where possible, 
will assist with security screening and reduce waste. An entry vestibule is recommended at the Unit #1 west 
roll-up door to support the material flow initiative. The recommendations identified will result in Project 
production efficiencies and cost savings. 

• Utilizing the existing DNGS field OCC office on the 115 metre elevat ion for the centralized Work Control Area 
for all Refurbishment units will considerably reduce costs of Infrastructure during the Refurbishment Project. 
This area is close to the existing Master Control Room (MCR) and is central t o all Refurbishment units. 

• Trailer installation south of the Refurbishment units will improve work flow and site efficiencies (R&FR 
St aging/RCC/RP RAD Office/Work Protection/Washrooms). 

• Integration of key consistent RPT staff and supe rvisors within t he Vendor's workforce will considerably 
improve construction worker productivity. 

• Vendors should be contracted to provide their own tool supply, storage and calibrated t ooling. Contract 
strategy recommendations are made to assist t he Management Team in making a decision regarding a bias for 
this decision. The strategy chosen direct ly a ffects the availability of Project space and could involve significant 
infrastructure costs adding space footprints for a Tool Crib and M&TE lab for calibrat ed tooling. Decisions in 
this area would be important to the consolidated site Campus Plan. 

• A bulk storage pad has been recommended for the Project for storage of approximately 20 Land/Sea 
containers in the Protected Area. This recommendation is made based on OPEX from various utilities 
currently involved in Nuclear Refurbishments. 

The report reviews the various work flows explored during the Work Flow Analysis Team meetings, the methodology 
around the assumptions, how the Work Flow Analysis Team arrived at the key efficiencies, actions and 
recommendations that will lead to developing a comprehensive and coordinated site Campus Plan that includes inside 
the Refurbishment Island space. 

( 
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1.0 INTRODUCTION/BACKGROUND 

Reactor units at the Darlington Nuclear Generating Station (DNGS) are approach ing their predicted end of service life, 
and require significant refurbishment in order to extend their production life. The Darlington Refurbishment Project 
(the Project) is being undertaken to refurbish these reactors. The Project requires a number of dedicated staff and 
facilities to support the various work activities. 

A project charter document (Document #D-PCH-09701-10015) was prepared in 2011 to identify the in-plant facilities 
needed for the Project. This report addresses the workflow ana lysis requ ired in the project Charter using input from the 
Vendors. The report is intended to support the right-sizing of t he Refurbishment support Shops and Work Spaces. 

In addition to identifying the need and potentia l locations for in-plant shops and work spaces associated w ith 
Refurbishment activit ies, this report identifies the various worker (work group) flows that would be involved in t he 
Refurbishment, as well as the flow of materials needed to carry out Refurbishment work. 

Lastly, a review of the site layout was undertaken to confirm that the workers, facilities and flow of materials do not 
present conflicts, wh ile at the same time striving to maximize any work and materia l f low efficiencies. 

Section 2 explores the approach t hat was undertaken in developing the material for this report. 

2.0 APPROACH 

The approach used to develop an understanding for the various components of work involved in the Project involved a 
series ofteam meetings with staff from both OPG (Projects & Modifications Campus Plan, Retube & Feeder 
Replacement Project, Construction Projects, CMO I Faci lity Projects, Operations & Maintenance) and various 
Construction and Engineering Services Vendors (Aecon, Black & McDonald, E.S. Fox under a Master Services Agreement 
with OPG) between April17, 2012 and April 26, 2012. The meetings were facilitated by Dillon Consulting Limited. 

Separate breakout meetings were dedicated to various broad topics. The first meeting focused on personnel flow 
(identifying various work groups and mapping out their movements on site). The second meeting detailed the various in 
plant shops and work spaces that would be needed by workers on the Project. The th ird meeting explored material 
flow, and reviewed ways in which materials related to the Project wou ld arrive on site and be processed. The fourth 
meeting reviewed the layout of the site and the planned construction activities to determine whether the findings of the 
previous three meetings formed a cohesive work f low environment. 

Each of the meet ing topics (Personnel Flow, Shops and Work Spaces, Material Flow, and Site Layout) is described further 
in Sections 3 through 6. 
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3.0 PERSONNEL FLOW 

Summary 
For the Project it is important to understand the flow of workers from the parking lot to the work face so that travel 
times (and consequently labour costs) can be minimized to the greatest extent possible. A total of seven (7) different 
worker groups were identified to determine travel requirements by workers associated with the Project. 

By analyzing personnel f low, the following could be ach ieved: 

• Shops and work spaces can be better positioned/located to promote efficient work flow. This wou ld enable 
workers to be reasonably close to the facilities needed to perform their work, and thus cutting down on travel 
times and loss of productivity. 

• Workers would have close access to PPE, tools, instructions and supervisory staff. Similar to shops and work 
spaces, this would ensure workers do not have to travel far to obtain the necessary equipment, tools, 
instructions and ability to ask task-related questions of supervisors in a timely manner. 

• Indirect t ravel through buildings would be minimized. This wou ld ensure smooth flows of people through the 
site, to and from buildings, and provide direct and simple travel routes. 

• The ability to keep work groups t ogether. This would prevent workers from straying off intended travel paths. 
• Radiation incidents can be minimized. Through careful planning of travel flow, appropriate monitoring stations 

can be implemented at key locations to address the flow of refurbishment workers and to reduce high risk areas 
for contamination control to ALARA (as low as reasonably achievable). 

• Improvement in worker productivity. By coordinating and planning travel routes as well as shops and work 
spaces, workers will be less frustrated since efforts have been made to make the work day stream lined from a 
travel perspective. Consequently, this should have a positive effect on productivity and efficiency. 

Introduction 
Discussions concerning personnel flow identified t he fo llowing work groups associat ed with the Project: 

• Retube and Feeder Replacement (R&FR) workers 
• Balance of Plant, Radiation workers 
• Balance of Plant, Conventional (Non-Rad) workers 
• Turbine Generator workers 
• Steam Generator workers 
• Fuel Handling workers 
• Refurbishment Maintenance workers 

For each of these work groups, the intent was to identify the "day-in-the-life" work f low of these specific workers. In 
other words, how does t his worker get to the site, where does the worker go when on site (to change clothes, get work 
assignments, receive pre-job briefings, go to lunch, etc.), and how does this worker leave the site. The following 
subsections outline the specific /I movements" anticipated for each work group. 

Section 3.1 outlines the assumptions that were used during meeting discussions to help develop worker flowpaths. 
Sections 3.2 through 3.8 identify t he work flows for each worker group. Radiation Protection considerations for 
refurbishment are highlighted in Section 3.9. A study of walking times associated with travelling between various 
locations on-site and within the protected area at the DNGS Refurbishment site is discussed in Section 3.10. 
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3.1 Personnel Work Flow Assumptions 

A total of six assumptions guided the discussion of personnel work flow for the Project. 

Assumption #1 
Existing Refurbishment staff numbers are assumed to be accurate for the analysis undertaken in 

the Work Flow Analysis report. A more defined scope of work is required for OPG to finalize the 

actual Project construction staff numbers. 

The DNGS Refurbishment -Infrastructure Summary Report identified that an additiona l 1,200 workers will be on-site 
during the Project. These numbers can have an impact on: the number of parking spaces required (which need to be 
located to the west and northwest of the WSOB); the number of lockers needed in the WSOB change room; the use of 
PPE path ways where needed or applicable; the number of hand & foot monitors to reduce travel time delays for 
workers between zones; the number of work spaces (offices); and lunch room capacities. 

Assumption #2 
Staffing requirements for Darlington New Nuclear build construction labour has the potential to 
cause labour and schedule conflicts during the 10-year life of the Project. It is assumed that the 
New Nuclear build labour analysis is outside the scope of this report. 

Given that the construction industry workforce is a fin ite number, there is the potentia l that the Project and the New 
Nuclear Build Project may be in direct competition for the same construction workers during the life of the Project. 

Assumption #3 
Existing space for Vendors will be available in the WSOB/RIA for general foremen, front line 
managers and key staff required in the operating island. Pre-job briefings for construction staff 
will take place at the work site location. 

The six contractor trailers illustrated on the campus plan outside the WSOB will be required for Administrative purposes. 
The space associated with these trailers will be maintained on the campus plan for the Vendors and contingency 
contract purposes. 

( 
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Assumption #4 
Based on current staff assumptions, additional washroom facilities will be required during the 
Project. 

GENERATION 

These washrooms are needed to meet Ministry of Labour requirements, as well as to minimize the distances travelled by 
workers to utilize a washroom. If the distance to get to a washroom is signif icant, it can increase the amount of 
downtime for workers resulting in a loss of productivity. 

Assumption #5 
Access and pathways to washroom facilities will be given priority over pathways for laydown 
space for material/equipment and material handling efficiencies. 

This assumption sacrifices material handling flow and laydown space in favour of personnel flow to and from the 
washrooms. 

Assumption #6 
Accommodations (serviced areas) for six contractor trailers outside the WSOB will be added. 

The six contractor trailers are currently needed, but the space will be reserved and optimized with the Vendors and used 
as required for contingency needs in the future. 

Note: 

Applicable to the life of the Project, flows of people, materials and equipment will transfer starting with Unit #2 and 
then moving through Unit #1, Unit #3 and finally Unit #4. It is intended through this report that although the initial 
intent of optimizing the work flow analysis is initially focused on Unit #2 to start, the progression to Unit 1, 3 and 4 will 
be a natural progression as the Project moves from unit to unit over the life of the Refurbishment schedules. 
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Retube and Feeder Replacement (R&FR) Workers 

The following text describes the steps taken by R& FR workers during a typical day. 

(1) Enter the DNGS property via Park Road. 
(2) Park vehicle in one of the proposed parking lots located to the west of the proposed West Security Office 

Building (WSOB). 
(3) Enter the WSOB. 
(4) Drop off lunch in the lunchroom located in t he WSOB. 
(5) Use the Change room in the WSOB to get changed into "browns" ensemble. 
(6) Workers wi ll "badge in" prior to leaving the WSOB. 
(7) Report to t he RIA or trailers located on the south side of the reactor building for a pre-job briefing. 
(8) Obtain any specia lty tools from tool cribs and/or job boxes. 
(9) Prepare for vault work. 
(10) Personnel staging will occur outside the Air Lock or in trai lers located outside the powerhouse along the 

south side wall (SS trailers). 
(11) Plastic suits will be obtained near the vault. 
(12) Following a shift (or vault "jump"), workers will proceed back to the SS t railers. 
(13) At lunch time, workers will proceed to the change room in the WSOB to shower before having lunch. Lunch 

will occur in the lunchroom located in the WSOB. 
(14) Fo llowing lunch, workers wi ll go back to the SS trailers t o await their next "jump". 
(15) Following the workers last "jump", they wi ll proceed back to the WSOB to shower and change before leaving 

at the end of their shift. 

The general flow of these movements is illustrated in Figure 1. 
Figure 1 - R & FR Worker Flow 

.d Tmvel from Parking Lot to WSOIJ 

,W Change Into Browns Ensemble 

cJ Report toSS Trailers fo r Pre· lob Briefing & Staging 

~ Prepare for Vault Work 

.J Tr:wel to WSOB for Shower & Lunch 

..J Travel back toSS Trailers to Await Next jump 

d.! Prepare for Vault Work 

.JJ Travel to WSOB for Shower, Change, and Leave fo r the Day 

{ 
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3.3 Balance of Plant (BoP) Workers Performing Radiation Work 

The following text describes the steps taken by BoP Rad workers during a typical day. 

{1) Enter the DNGS property via Park Road. 
{2) Park vehicle in one of the proposed parking lots located to the west of the proposed West Security Office 

Building (WSOB). 
(3) Enter the WSOB. 
(4) Drop off lunch in the lunchroom located in the WSOB. 
(5) Use the change room in t he WSOB to get changed into "browns" ensemble. 
(6) Workers will "badge in" prior to leaving the WSOB. 
(7) Use the designated pathway from the WSOB to the Unit #1 west entrance. 
{8) Report straight to the agreed reporting location in the unit being refurbished for a pre-job briefing. 
(9) At lunch time, workers will proceed to the change room in the WSOB to shower before going to have lunch. 

Lunch will occur in the lunchroom located in the WSOB. 
(10) Following lunch, workers will change back to browns prior to going back to the unit to resume work. 
(11) Following afternoon work, they will proceed back t o the WSOB to shower and change before leaving at the 

end of their shift. 

The general flow of these movements is illustrated in Figure 2. 

Figure 2 • Balance of Plant RAD Worker Flow 

k..] Travel from Parking Lot to WSOB 

.:J Change into Browns Ense rnhlc 

;..] Report to Refurbishment Uni t fo r Pre·Job Brie fi ng 

.:J Travel ba' k to WSOB for Shower & Lunch 

d Travel back to Refurbishment Unit for 1\ftcrnoon Work 

.:J Following Afternoon Work, Proceed Back to WSOB 

~ Shower, Change. and Leave fo r the JlJy 
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3.4 Balance of Plant (BoP) Workers Performing Conventional (Non-Radiation) Work 

The following text describes the steps taken by BoP Non-Rad workers during a typica l day. 

(1) Enter the DNGS property via Park Road. 
(2) Park vehicle in one of the proposed parking lots located to the west of the proposed West Security Office 

Building (WSOB). 
(3) Enter the WSOB. 
(4) Drop off lunch in the lunchroom located in the WSOB. 
(5) Workers w ill "badge in" prior to leaving the WSOB. 
(6) Report straight to the unit being refurbished for a pre-job briefing. 
(7) At lunch time, workers wi ll proceed to the WSOB to eat lunch in the WSOB lunchroom. 
(8) Following lunch, workers will go back to the unit to resume work. 
(9) Following afternoon work, they wi ll proceed back to the WSOB to leave for the day. 

The general flow of these movements is illust rated in Figure 3. 

figure 3 - Balance of Plant Non-RAD Worker flow 

( 

_j Travel from Parking Lot to WSOB ..J Travel back to WSOB for Lunch 

.;J Drop offl.unch in WSOB Lunch Room .:J Travel back to Refurbishment Unit for Afternoon Work 

_d 1\epor t to Refurbishment Unit for Pre-job Briefing ..J Following Afternoon Work, Proceed Back to WSOB ami Leave fur the Day 
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The following text describes the steps taken by turbine generator workers during a typical day. 

(1) Enter the DNGS property via Park Road. 
(2) Park vehicle in one of the proposed parking lots located to the west of the proposed West Security Office 

Building (WSOB). 
(3) Enter t he WSOB. 
(4) Workers will"badge in" prior to leaving the WSOB. 
(5) Using the Project constructed west end construction elevator, workers will report to the unit being 

refurbished for a pre-job briefing at t he work face. 
(6) At lunch time, workers will eat lunch at a newly established facility located on the turbine floor (a PPE free 

and/or RP approved food acceptable corridor will be required for workers to bring lunches from the West 
gate). 

(7) Following afternoon work, they will proceed back to the WSOB to leave for the day. 

The general flow of these movements is illustrated in Figure 4. 

Figure 4- Turbine Worker Flow 

~ F.at Lunch at Facility on the Turbine Floor 

jJ Report to Refurbishment Unit for Pre-job Briefing ,j Following Afternoon Work, Proceed Back lo WSOB and Leave for the Day 
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The following text describes the steps taken by steam generator workers during a typical day. 

(1} Enter the DNGS property via Park Road. 
(2} Park vehicle in one of the proposed parking lots located to the west of the proposed West Security Office 

Building (WSOB}. 
(3} Enter the WSOB. 
(4} Change into "browns" ensemble in WSOB change room. 
(5} Workers will "badge in" prior to leaving the WSOB. 
(6} Report straight to the unit being refurbished for a pre-job briefing at the work face. 
(7} At lunch time, workers w ill t ravel back to the WSOB to eat lunch in the building lunch room. 
(8} Following lunch, they will proceed back to the unit for afternoon work. 
(9} Following afternoon work, they will proceed back to the WSOB and stop to change in the change room. 

Once changed, they will exit via the WSOB and leave for the day. 

The genera I flow of these movements is illustrated in Figure 5. 

Figure 5 -Steam Generator Worker Flow 

,_j Travel from Parking Lnt tn WSOB 

..J Change into Browns Ensemble 

.J Report to Refurbishment Unit fur Pre-lob B1·icfing 

~ Travel b<lCk to WSOB lo Eat Lunch 

..J Pollowlng Lunch, Proceed Back to Refurbishment Unit 
___J Following Afternoon Work, Proceed Back to WSOB 

.J Chm1gc and Leave Site via WSOR 
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The follow ing text describes the steps taken by fuel handling workers during a typical day. 

(1) Enter the DNGS property via Park Road. 
(2) Park vehicle in one of the proposed parking lots located to the west of the proposed West Security Office 

Building (WSOB). 
(3) Enter the WSOB. 
(4) Change into "browns" ensemble in the WSOB change room. 
(5) Workers will "badge in" prior to leaving the WSOB. 
(6) Report to the nearest Fueling Facility (FFAA) or Central Service Area (CSA) for a pre-job briefing. 
(7) At lunch tim e, workers will trave l back to the WSOB to eat lunch within the lunch room. 
(8) Following lunch, they will proceed back to the work face for afternoon work. 
(9) Following afternoon work, they will proceed back to the WSOB and stop to change in the change room. 

Once changed, they will exit via the WSOB and leave for the day. 

The general flow of these movements is illustrated in Figure 6. 

Figure 6 - Fuel Handling Worker Flow 

.:J Travel from Parking Lot to WSOB Tt-avel back to WSOB to Eat Lunch 

.:J Ch~nge into B•·owns Ensemble ..J Following Lunch. Proceed Back to Refurbishment Unit 

_;J Hcport to Nearest FF/\1\ or CSA for Prc·]ob Briefing 

......] Following Afternoon Work, Proceed Back to WSOB 

.:.J Change and Leave Site via WSOB 
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3.8 Refurbishment Maintenance Workers 

Refurbishment maintenance workers are existing maintenance workers at the DNGS site that are re-assigned to the 
Project. Today, these workers: 

(1} Arrive at the site via Holt Road. 
(2} They park their veh icle in one of the parking lots located to the north, northeast or west of the Main Security 

Building (MSB}. Worker parking ID tags are to be consistent with Project parking icjentification decisions. 
(3} They enter via the Main Security Building. 
(4} They proceed t o the Central Service Area (CSA} via the Operations Support Services Building (OSB} to utilize the 

change room. 
(5} Report to the work face for a pre-job briefing. 
(6} At lunch time, they eat in the cafeteria located in the CSA. 
(7} Following lunch, they proceed back to the work site. 
(8} At the end of the work day, they travel back to the CSA to shower and change. Once completed, they leave via 

the MSB. 

This existing routine will be maintained for work on the Project. The general flow of these movements is illustrated in 
Figure 7. 

Figure 7 · Refurbishment Maintenance Worker Flow 

..:J Tn1vrl from Parking Lot to MSIJ 

_d ProCL·ed to CSA via OSB 

:oJ Use Change Room in CSA 

..J Report to Work Face for Pre· lob Bri<>fing 

...J Proceed Back to CSA to Eut Lunch in CSA Caf~teria 

_ Following Lunch. Proceed Back to Work Site 

_j Following Afternoon Worl<. Proceed Back to CSA 

Shower and Change in CSA Change Room 

.J Leave for Day vii! MSil 
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During the team meetings, discuss ions were held with staff from the Rad iation Protection Office. Radiat ion Protection 
Office staff had the following comments/issues related to personnel who will be involved in the Project: 

• Radiation Protection is working to phase out Hand and Foot (H&F) monitors (as budget permits) in favour of 
Whole Body monitors. 

• WB Monitors are insta lled south of the reactor area due to multi-zone change (from Zone 3 to an unzoned area). 

• H&F monitors are currently posit ioned at the north due to a single zone change (from Zone 3 to Zone 2). 

• Radiation Protection intends to position Whole Body Monitors (WBM) at vault exits and Zone 3 boundaries. 

• The distribution of EPDs is most effective from a central location 
• EPD's could be issued in the Refurbishment Island Annex, at the Radiation Protection Office, or by Radiation 

Protection Technicians "Greenmen" on behalf of their crews on a dai ly basis. 

• A significant additional supply of Radiation Protection Technicians will be augmented into the Radiation 
Protection Department. 

• Radiation Protection support needs to come from a central group under the direction of the Refurbishment 
organization. 

• OPG will maintain a direct line of accountability for Radiation Protection services. 

• The preferred arrangement for Vendor success is for Radiation Protection staff to be embedded in the Vendor's 
crews, while still reporting to OPG Radiation Protection for daily Pre-Job Briefings (PJB's), updates and direction 

• Radiation Protection is committed to provide sufficient quantity and quality of staff for effective Radiation 
Protection support during the Refu rbishment. 

• Outage Radiation Protection and dosimetry stations are usually located on the 107.5 metre elevation across 
from Air Lock 2 

3.10 Walk Time for Workers 

To enable the team to gain a better understanding of travel time devoted to workers walking between various locations 
on-site, the time required to wa lk between representative destinations was recorded. Calculations were then 
performed to estimate the annual time and cost associated with travel between the WSOB, RIA and Units 1 through 4. 
Table 1 summarizes t he difference in t ime and costs associated wit h having R&FR workers staged in the RIA versus 
staging in trailers along the south side wa ll of the powerhouse (as shown in Figure 8}. Ca lcu lations were perfo rmed for 
refurbishment on Unit #2. 

Table 1 - Difference in Annual Costs for Staging Areas 

Entry Staging Unit Daily walking Cost per 70 person crew Cost 
Point Area time per worker x 200 working days Savings 

WSOB RIA 2 52 minutes $918,000 $0 
WSOB Trailers 2 37 minutes $656,000 $262,000 

As shown in Table 1, there are significant annual time savings in having R&FR workers stage in trailers positioned along 
the south side powerhouse wall rather than at the RIA building. Addit ionally, t he south side trailers would reduce the 
need to travel to t he RIA (R&FR Annex) building for clarification of work activities and people st aging. As the 
Refurbishment transfers from unit to unit over t he life of t he Project, cost savings are realized as the staging trailers are 
re-locatable and the RIA (R&FR Annex} is not. 
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Further evaluation revealed that time efficiencies are possible if a Radiation Protection office is located in a ~iler on the 
south side of the powerhouse wall, south of the unit being refurbished. Similarly, an R&FR command centre (RCC) could 
be located in a trailer in the same vicinity. This wou ld reduce the number of staff in the RIA buildi ng and improve 
worker productivity & efficiencies. 

As the Project progresses to the east (i.e., towards units 3 and 4), there is some merit, from a t ime and cost savings 
perspective, to have some dedicated work groups util ize the Auxiliary Security Building (ASB) to access the protected 
area. Table 2 summarizes a time and cost comparison of utilizing the WSOB versus the ASB for ent ry w hen working on 
units 1 and 4. 

Table 2- Difference in Annual Costs for an ASB Entry for BoP Workers 

Entry Unit Daily walking Cost per 150 person crew Cost 
Point time per worker x 200 worl<ing days Savings 

WSOB 4 42 minutes $1,593,000 $0 
ASB 4 18 minutes $675,000 $918,000 

WSOB 1 20 minutes $757,000 $0 
ASB 1 41 minutes $1,560,000 -$803,000 

East ofthe protected area, there is minimal parking (or space to create addit ional parking) available to accommodate 
Refurbishment workers. Additionally, by bringing some Refurbishment workers in through the ASB, there is the 
potential for complications related to mixing Refurbishment workers with regular plant workers in the east change 
room. This may negate any time and cost savings associated w ith utilizing the ASB for a dedicated crew of workers 
during Refurbishment on Units 3 and 4. Also, space limitations and construction of additional parking negated any ( 
potential cost savings. As a result, no further discussion was pursued concerning t he use of t he ASB by Refurbishment 
workers. 

It was determined that adequate space would be available w ithin the WSOB for general f oremen (GFs) and f ront line 
managers (FLMs), such that contractor trailers posit ioned out side the WSOB would be necessary for Administration 
purposes only. This would minimize travel times bet ween GFs/FLMs and trades staff, since there would be no need to 
enter/exit through security checkpoints in t he WSOB to f acilitate meetings between staff. Since pre-job briefings are 
likely to occur at the work face, the need for these contractor trailers is reduced t o administration and initial check in. 
The locations for the contractor t railers will be retained, and serviced pads provided f or contingency use in case the 
need for this space increases in the future. 
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FIGURE 8- Potential Trailer locations South of Powerhouse 

3.11 Personnel Flow Actions and Recommendations 

Table Al summarizes the actions and recommendations resulting from the discussion on personnel flow for the Project. 
The proposed issue owners can also be found in this table, located in Appendix A. 

3.11.1 Personnel Flow Actions 

The following 11 actions resulted from the discussion concerning personnel flow. An Action refers to activities assigned 
to individuals to be completed as part of the Refurbishment Project. 
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The Turbine Project needs to determine the location and timing of space requirements in the 
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There is a need to understand what space is available for personnel flow in the turbine hall as opposed t o space that is 
dedicated to shops, work spaces and/or storage. Additionally, space requirements on the non-Refurbishment units also 
need to be understood. 

Aaion#l: 
A turbine lunch room needs to be built on the turbine floor on the 115 metre elevation to take 
adliCintage of work flow efficiencies. (Utilization of this facility by Balance of Plant w.orkers 
during off hours I backshifts needs to be evaluated.) 

Rather than have turbine generator workers eat lunch in the WSOB lunch room, there is a benefit to having them eat 
lunch at a location on the turbine floor. This would place less pressure on the WSOB lunch room for space as fewer 
refurbishment workers wou ld be directed there to eat lunch. This would also benefit turbine worker productivity as 
there would be less travel between the lunch area and the work location. 

Action#3: 
A Building Trades Union (BTU) personnel/equipment elevator (including an operating teamster) 
needs to be installed and dedicated to construction staff working on the TurbiRe Project on the 
conventional side of the plant to benefit work flow efficiencies. A direct access route is needed 
from the WSOB to the turbine work location for BTU staff working in street clothing. 

Having a dedicated elevator w ill enable t he efficient movement of personnel and material/equipment related to turbine 
work directly to the work face. 

Action #4: 
A BTU personnel/equipment elevator (including an operating teamster) needs to be installed and 
dedicated to construction staff working on the Balance of Plant project on the south side of the 
plant at the reactor building hoistway to benefit from the work flow efficiencies. 

This will enable t he efficient movement of BTU construction staff t o and from radiation work locations in the south 
reactor building. 

Action#S: 
Washroom facilities need to be added to support the R&FR and Balance of Plant radiation 
construction staff from Vendors from the site south entrance. 
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Given the number of additiona l workers on site for the Project, additional washrooms are required to serve ~~ion 
workers. To reduce travel t imes f rom work location to the washrooms, they should be located close to radiation ~Qrk 
near t he south side po int of entrance to the reactor building. 

Action #6: 
Washroom facilities need to be added to support the Turbine and Balance of Plant non-radiation 
construction staff from Vendors from the site north entrance. 

Given the number of additional workers on site for the Project, additional washrooms are required to serve non
radiation workers. To reduce travel t imes from work location to the washrooms, they shou ld be located closer to the 
north side point of entrance. 

Action #l: 
Rad"at·o / Emergency/Fire Assembly and Accounting areas need to be clearly deslg .ed on the 
Island plan. 

In the event of an emergency or similar situation whereby an accurate accounting of workers on site needs to be taken, 
a formal meeting or assembly place needs to be designated on the island plan. An accounting and Assembly supervisor 
needs to be established for this initiative. 

AaioR#B: 
Develop a plan ro add hand and fost monitors to tl:le Refurbishment sire where t*lded. The 
correct number of hand and foot monitors requ~red to enter the powerhouse and adequately exit 
the powerhouse needs to be determined. 

Given t hat many Refurbishment Project workers will travel back and forth from the powerhouse to the WSOB (to 
enter/exit the protected area, as well as eat lunch in the WSOB lunch room), there will be a need t o create a vestibule 
near the roll up door on the west side of the pow erhouse. Space in this area will need to be set aside for a sufficient 
number of radiation monitors to minimize travel time delays for workers. 

Action #9: 
Confirm all proposed zoning changes with the Manager of Radiation Protection for "Go I No Go" 
decisions currently under consideration. 

Any zoning changes being proposed on-site would impact the number of monitors (hand and foot, and whole body) that 
need to be located on the Project. Consequently, any zoning changes have a direct impact on worker travel times on
site. 

- - - -

Action #lO: 
Station site space needs to be available for BTU construction staff hard hats I gloves and other 
personal protective equipment {e.g., harnesses, etc.). 

! ~ 
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There is a need to create "PPE-free" wa lkways on-site so that workers do not always have to wear PPE when W~ing to 
the work site. In order to accomplish this, there needs to be space set aside on-site to store PPE (hard hats, gloves-, etc.) 
for approximately 650+ worke rs. Additionally, this wi ll alleviate potential bottlenecks and time loss at the west exit 
stations due to PPE that needs to pass through SAM prior to WSOB storage. 

Action #11: 
An alternate snow removal and dumping area plan needs to be considered to alleviate parking 
supply constraints (e.g., DNGS soccer fields, off-site), since available WSOB area parking can be 
reduced by 20% during the winter due to snow storage. 

During the w intertime, parking lots can effective ly " lose" spaces due to snow storage. This loss of spaces can be as 
much as 20%. A 20% reduction in the effective parking supply may result in some refurbishment workers not finding a 
parking space, or result in extra long search times for a parking space. Either of these situations could mean that some 
workers would be late in showing up for work. By designating an "off-site" space for snow storage, the potential for 
effective parking supply reductions during the wintertime is minimized. 

Action #12: 
Station Operations and Maintenance input is needed into the Refurbishment Project at some 
frequency to alleviate organizational stresses {coordination, communication and alignment 
between the Refurbishment Project and Site Representatives). 

Lines of communication need to be maintained during the Project so that refurbishment work and general operating ( 
plant work can co-exist. Regular discussions/meetings between Refurbishment O&M and site will alleviate 
organizational stresses. 

3.11.2 Personnel Flow Recommendations 

The following 19 recommendations resu lted from the discussion regarding personnel flow. These Recommendations are 
activities assigned to individuals t o be evaluated for execution or for disposition with reasons for not proceeding as part 
ofthe Refurbishment Project. Actions may resu lt f rom t hese evaluations. 

Recommendation #1: 
The DNGS Information Center should be used for Vendor training during the Refurbishment Project 
for makeup, re-qualification computer-based training (CBT) or specific OPG auditorium training to 
improve workflow efficiencies. {This initiative is exclusive of initial/general training.) 

All refurbishment workers will be trained initially at an off-site location. Prior to going through the WSOB, Vendor 
workers can complete specific computer-based training, and any re-qualification training at a central location outside of 
the protected area. This enables training activities to not interfere with other work tasks inside the protected area. 
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Recommendation #2: 
The DNGS Information Center should be utilized for Vendor issuance of TLD's & Initial-Final Whole 
Body Monitoring (WBM} to improve workflow efficiencies. This initiative would include the 
evaluation of the benefits of installing a Whole Body Monitor in this location. 

GENERATION 

TLD's need to be issued to Vendor workers. As we ll, workers must undergo initial and final whole body monitoring t o 
determine any changes in rad iation levels from working at the DNGS site. Rather t han dedicate space inside t he 
protected area for these functions, these activities can take place outside of the protected area to help free up space 
inside the protected area for other activities. It also is more logical to have initial and final whole body monitoring of a 
peaking work force done outs ide the protected area, since the final monitoring is typica lly the last thing a worker would 
do before leaving the DNGS site on his/her last day of work. 

Recommendation #3: 
Reactor building vault contamination reduction may allow for easier access by BTU trades staft 
improving work flow efficiencies. An evaluation should be made to determine if the reactor building 
can be "browns free" following the Calandria Tube (a} removal. 

By having the reactor building "browns free" after the calandria tubes are removed, there is an opportunity to reduce 
the amount of protective clothing (browns) that must be worn by some work groups (primarily R&FR workers} resulting 
in productivity improvements and Project laundry cost savings. 

Recommendation #4: 
Need to evaluate the issuance of EPD's from a central radiation office location near the south 
reactor building staff deployment area with a bias to deploy EPD's to construction work locations as 
needed to improve efficiencies. The issuance of EPD's at the RIA building should also be considered 
by Radiation Protection as part of this initiative. 

Rather than having workers stand in one line to receive EPD's at a central location removed from the work location, 
there is the potential to have them distributed by green men to Vendor work crews at work site locations. This would 
reduce wait times and increase the amount of available t ime for workers to be productive. 

Need to evaluate how Radiation Protection personnel can be integrated with vendor workers to 
improve work flow efficiencies for BTU construction staff. 

Rather than have Vendor workers rely on the daily supply of existing OPG green men, OPG should hire additional green 
men and second them into Vendor work teams. This integration of green men would improve work flow efficiencies as 
Vendor workers get to know who the dedicated green men are that they need to go to for issues related to Radiation 
Protection on their particular scope of work. 
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Recommendation #6: 
Vendors recommended that the preferred location for the Radiation Protection Control Office is in 
(2} trailers (Double Wide) located near the R&FR staging area south of the reactor building air Jock. 
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To enable Radiation Protection staff to be closer to the vault work locat ions, there are benefits to have the Radiation 
Protection Control Office situated in a trailer located just south of the reactor building air lock. This would minimize 
employee downtime, as the travel distance and time between work locations and the radiation protection control office 
is minimized. It wou ld also centralize the RP Office with the R&FR Control Center (RCC). 

Recommendation #7: 
Vendors recommended that the preferred staging area for R&FR workers is in (2) trailers (Double 
Wide} located south of the reactor building air lock. An alternate R&FR worker staging/jump & 
benches area located outside the reactor building containment air lock is also required. Vendors 
also recommended the R&FR Command Center be located in one (1) trailer positioned south of the 
reactor building. 

Rather than have R&FR workers stage only in the RIA building, it would reduce travel time to have them stage in a 
double wide trailer located just south of the reactor building air lock closer to the work face. Some space cou ld also be 
set aside just outside the air lock for putting on "plastics" and to conduct final briefings before entering the vau lt . 

Recommendation #8: 
To maintain continuity of work and to optimize the BTU labour within the vendor workforce, a 
review is recommended which looks at potential economies of scale & scheduling window 
opportunities to reduce labour issues while executing Balance of Plant activities during normal 
Station Outages {i.e., BOP = JOB JAR in specified windows). 

Since BTU labour may be at a premium during cyclical outages, there may be benefits in coordinating various activities to 
take advantage of available labour and not have to t rain additional workers for short duration peaks to ensure a 
cohesive supply of trained labour forces during this period and to manage labour costs to the Project. 

Recommendation #9: 
Worker efficiency gains can be realized through utilizing electronic sign-on for Work Authorization & 
Work Protection. It is further recommended that an evaluation be completed on the use of video 
communication in specific areas for work flow efficiencies where deemed appropriate. 

This would minimize line-ups to access a centralized sign-on location to receive work for the day, greatly benefitting 
work flow. Employee travel time savings between work locations and the sign on location would also be achieved. This 
initiative would also support the recommendation to centralize the Work Control Area near the existing DNGS site Main 
Control Room (MCR). 
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Recommendation #10: 
Designated walkways are recommended to improve work flow efficiencies through the Powerhouse 
to/from the RIA building & WSOB to reduce monitoring and wait times. 
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These designated wa lkways wou ld enable refurbishment workers to travel separately from plant workers, to maximize 
work face t ravel route efficiencies, and minimize monitoring and down time. 

Recommendation #11: 
Need to evaluate designating space for both Visitor & "Kiss & Ride" parking during DNGS 
Refurbishment near the WSOB entrance on the campus plan (i.e., need to address parking 
requirements for meeting attendees I external guests and construction worker drop off). 

Designating space for visitor parking near the WSOB entrance would address the need for parking related to meeting 
attendees and external guests. It would also cut down on travel times to access the WSOB for workers who routinely 
get "dropped off at work" or attend meetings. This initiative would require designated parking spaces closer to the 
WSOB for this purpose. Lack of available parking for meeting attendees and guests may translate into lack of 
attendance by key guests to important meetings in some cases due to inconvenient access and travel arrangements not 
conducive to busy schedu les. 

Recommendation #12: 
Recommend that parking for the Refurbishment Project will be first come, first served in the lots to 
the west and northwest of the WSOB. It is further recommended that specific colour parking tags 
for Refurbishment Vendors and staff be issued (to identify all staff directly linked to Refurbishment). 

This w ill enable refurbishment workers to have a dedicated parking tag at the DNGS site. A first come, first served 
approach is the most cost-effective way to address parking since workers will eventually learn what spaces are typically 
available when they arrive at the site. Given this learned behaviour, the implementation of sophisticated parking 
monitoring systems is not required and will reduce Project costs. 

Recommendation #13: 
For work flow efficiency reasons, it is recommended that a no smoking policy on site (no smoking 

areas) be evaluated. Negotiations and policy strategy are to be determined. 

This would eliminate downtime during a work shift by not having workers travel to designated smoking sites for a 
"smoke break". 
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Recommendation #14: 

For work flow efficiency reasons, it is recommended that a review be undertaken of the site shower 
policy for construction staff, amend/negotiate changes as needed. (Showering is mandatory for all 
radiation work. For all other types of work, showering would be done on the employee's own time). 
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For non-radiation workers, this would mean that workers could choose whet her or not to shower prior to leaving work 

for the day. If many non-radiation workers end up choosing not to shower at the DNGS site, this may impact the 
number of showers required in the WSOB change room I locker room. It would also potentially increase productiv ity as 
non-rad iation workers wouldn't be able to incorporate showering into their on-site "paid time". 

Recommendation #15: 
For work flow efficiency reasons, it is recommended that an evaluation be undertaken to assess the 

potential for a "no blues I dress ensemble" policy for non-radiation work on Turbine and Balance of 

Plant work projects. Instead, work would be executed in street clothing. 

By not requiring non-radiation workers to change into a "blues ensemble", workers could report directly to the work 
site, and not incorporate changing of clothing into their site "pa id time". 

Recommendation #16: 
For work flow efficiency reasons, it is recommended that an evaluation be undertaken of the need 
for OPG to provide Balance of Plant I Turbine BTU construction staff with fire retardant safety 
personal protective equipment (Blues/Greens). If provided by OPG, laundering should fall under the 
accountability of Vendors. OPG would not be accountable once provision is complete. 

This is an item for negotiation between OPG and Vendors. 

Recommendation #17: 
For work flow efficiency reasons, it is recommended that an evaluation be undertaken regarding the 
provision of winter parkas/ coats where coats are not provided by OPG. Construction worker coats 
are brought into the station from the WSOB & hung in a job site work box (Knack Box - work site 
field office). 

This is an item for negotiation between OPG and Vendors. 
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Recommendation #18: 
For work flow efficiency reasons, it is recommended that an evaluation be undertaken to review and 

validate the use of Security Access data for accounting/assembly information brassing & Island 

J entry and exit. It is expected that labour negotiations are needed to support this initiative. 

GENERATION 

As a potential"one stop shop" means of account ing for staff on-site, OPG should explore the use of security access 
cards . This is an item for negotiation between OPG and Vendors. 

Recommendation #19: 
For work flow efficiency reasons, it is recommended that an evaluation be undertaken regarding 
staggered start times and lunch times for Vendors on the Refurbishment Project. Also shift 
coverage terms & conditions should be reviewed/negotiated as part of this initiative. 

Given that the WSOB lunch room has a fixed capacity, consideration needs t o be given to staggering start times and 
lunch times for Project workers. This would enable work crews to be " kept together" during a work day with a more co
ordinated approach to use of the lunch & locker facility on the Project. A common lunch time has the potential to create 
bottlenecks and lead to less productive afternoon crews. Shift coverage terms and cond itions shou ld be completed as 
part ofthis initiative t o adequately plan for use of faci lit ies in concert with the agreed shift schedules. 
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Summary 
For the Project it is important to understand the various shops and work spaces required so that Project work can be 
carried out as efficiently as possible. 

The shops and work spaces exercise focused on: 

• Determining Shop and Work Space Requirements. This involved taking the Project Charter find ings and refining 
it based on discussions w ith Vendors. The need for certain shops and work spaces was rationa lized, as well as 
the actual size to perform the work envisioned. 

• Determining Optimal locations for Shops and Work Spaces. Based on the proximity of work and personnel 
flow routes, potential locations for shops and work spaces were identified. Given the overall space constraints 
on the DNGS sit e as a whole, it was felt that the proposed locations best meets the needs of the workers. 

• Determining the Need for New Shops and Work Spaces. The Project Charter did not identify all of the shops 
and/ or work spaces required for t he Project. Meeting discussions identified some new shops and work spaces 
t o accommodate contractor's requirements. As well, discussions explored t he potentia l to share space and 
facilities t o realize potential cost saving benefits. Actions and recommendations were made t o address a more 
consolidated site space plan. 

Introduction 
To confirm the space requ irements for va rious tasks associated with the Project, a number of in-plant shops and work 
spaces were identified in the Charter (D-PCH-09701-10015}, along with estimates of size requirements (where possible) 
and preferred locations. The following shops and work spaces were discussed: 

• Mechanical Maintenance Shop 
• Control Maintenance and Electrical Shop 
• Valve Shop 
• Civil Maintenance Shop 
• Hot Shop 
• Clean & Contaminated Scaffolding 
• Work Control & Permit Preparation 
• Radiation Protection Office I Teledosimetry 
• First Aid Station 
• Safe Work Area Depot 
• Waste Handling and Collection Area 

The Charter also listed other office areas as contingency space. Site office locations are now confirmed to be accounted 
for in the DEC (Darlington Energy Center), WSOB (West Security Office Building), and the RIA (Refurbishment Annex 
Building), and with the exception of Section 7.0 Conclusions, they will not be discussed further in this report. 

Section 4.1 outlines some of the main assumptions that were used in determining the shops and work spaces required, 
and their sizes, for the Project. The following subsections detail the findings of the discussions regarding the specific 
shops and work spaces. Many of these shops and work spaces were identified in the Project Charter. As part of this 
exercise, there was a need to undertake a critical review of the shops and work spaces as identified in the Project 
Charter to challenge the need for any additional permanent shops, given the limited amount of space on the DNGS site. 
There are other construction support shops and work spaces that were not specified in the Project Charter. These shops 
and work spaces are identified in Section 4.14. 
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4.1 Shops & Work Spaces Assumptions 

A total of four assumptions gu ided the discussion on shops & work spaces for the Project. 

Assumption #1 
The DNGS Refurbishment DSR (Darlington Scope Request) list was presented by the 
Refurbishment Maintenance Manager to the Vendors to allow the team to review the scope of 
work in relation to shop requirements. The team concluded that the scope conservatively 
represents 60% of the Pickering Nuclear Generating Station RTS Balance of Plant Scope (DNGS 
EQ Project complete/ stronger PM program/f ewer valves per system). 

The Project Charter di rects OPG t o build new shops for t he Project. The Project Charter provided init ial estimat es on t he 
size of shops requ ired for t he Project. Through team meetings w ith t he Vendors, it was estimated that the Balance of 
Plant work was not as significant as originally estimated in the Project Charter. Therefore, t he Vendors believe that 
smaller sized shops could be adequate. Given that space is limited bot h in the plant and within the protected area, the 
assumption was made t hat a sma ller shop f ootprint would be sufficient for t he Balance of Plant work if t he appropriate 
risk recommendations around BTU existing facilities are accepted t o support this plan. 

Assumption #2 
Previous Refurbishment/Maintenance Manager negotiations concluded that existing PWU 
Maintenance shops are required by Station Maintenance staff. 

This means that PWU maintenance shops cannot be used for Project work, and that separate facil ities will be required 
for the Project . 

Assumption #3 
Prev1ous Refurbishment/ Maintenance Manager negotiations concluded that existing PWU 
Maintenance shops will be utilized for specialty purposes only (RV's/Lapping/Other). An existing 
service level agreement (SLA) is in effect between the Site Maintenance and Refurbishment 
Maintenance Managers, and will remain in effect. 

Specialty RV reconditioning and valve lapping work can be managed within t he existing SLA's and be performed in 
existing shops during Refurbishment. Given the level of effort, cost and equipment required to duplicate these facilities 
it may be determined this is the most efficient and economical decision in some cases. 

Assumption #4 
Since existing non-specialty PWU Maintenance Facilities are not available for Refurbishment as 
per the service level agreement (SLA), the DSR process is utilized f or all addi tional requirements. 

The normal DSR process utilized by OPG Refurbishment t o summarize a problem and put forward a solution for 
consideration will be used to address any additional installations required for Project-related non-specia lty maintenanr 
facil ities. 

• 
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4.2 Mechanical Maintenance Shop 

The Mechanical Maintenance Shop is an area that is separate from station faci lit ies and wi ll be a central shop area for aJ.L 
project activities. This shop wi ll include office space for Mechanical Maintenance supervisors, as well as work stations 
for staff reporting on work progress. The shop equipment will include lathes, drill presses, work benches and hoists. The 
Project Charter (Document #D-PCH-09701-10015) identified an area of 9,100 ft2 of space for this mechanical shop and 
further proposed it be located in the R&FR Waste Reduction Facility. This facility was proposed as a new building by the 
R&FR Project for an exclusive Project purpose and is not proposed to include shop space, as a resu lt, no further strategy 
for shops involving the Waste Reduction Facility w ill be made in this report. Meeting discussions identified a need of 
5,000 ft2 for the mechanical shop, based on the reduced scope of equipment component reconditioning required. 

A potential location for the mechanical maintenance shop is proposed on the 100 metre elevation, south of the 
condensers between grid locations G6-S7 providing approximately 4,400 ft2 as illustrated in Figure 9. This location 
would also be shared with Civil Maintenance for the Sheet Metal/Insulation requirements of the Civil Maintenance shop. 

An alternative approach to reduce space requirements is for the Vendors to send the majority of parts & equipment off
site to Vendor's shops, other facilities outside the Protected Area, or OEM (Original Equipment Manufacturer) facilities. 
Space in the East Complex Mechanical Fabrication and Machine Shop and existing BTU work areas on Unit #4 in the 
DNGS site operating island are recommended to be retained to support this initiative. 

- . .. .. .. 

FIGURE 9- Mechanical and Civil Maintenance Shop 
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4.3 Valve Shop 

The Va lve Shop will provide control and mechanical equipment maintenance support for testing and reconditioning of 
valves using Viper, Flowscan and Kalsi equipment. The Project Charter (Document #D-PCH -09701-10015) identified an 
area of 5,000 ft2 of space for the Valve Shop. 

A potential location providing 1,300 ft2 for the va lve shop is located on the 115 metre elevation in Unit #1 and Unit #3 
only between columns A8 and C9, as illustrated in Figure 10. The Steam and Water sampling (SAWS) room occupies this 
location in Unit #2 and Unit#4. The area wou ld be regarded as extended Refurbishment facilities for the Refurbishment 
Unit pair (Unit #1 and Unit #2). Valve maintenance on potentially contaminated equipment would be performed in the 
Hot Shop and Decontamination Facility location . 
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FIGURE 10- Valve Shop 
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4.4 Control Maintenance and Electrical Shop 

The Control Maintenance and Electrical Shop requires space for conduit tube bending, power pack repair, electrical 
testing and an instrument bench area. The approximate size required for the Electrical Shop is 1,200 te. 
A potential location for the control maintenance and electrical shop is on the 100 metre elevation, between columns K7 
-08, providing 1,450 teas illustrated in Figure 11. This location must be negotiated with Station personnel pertaining to 
the planning offacility unit pairs as th is location is presently used forTWE veh icle parking on Unit#3. 
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FIGURE 11-Control Maintenance and Electrical Shop 
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4.5 Civil Maintenance Shop 

The Civil Maintenance area is intended to house sheet metal and insulation shops including painting activities for 
general maintenance around the plant. The shop needs sheet metal equipment for insulation wrap such as rol lers, 
edgers and benders. A scaffolding preparation area (to cut tubing and planks) is needed, as well as a painting supplies 
storage area. Equipment paint ing wi ll be done off site t o the extent possible, on site touch-ups wi ll be required during 
Refurbishm ent. Labourers wi ll require a custodial equipment storage area. The Project Charter (Document #D-PCH-

. 09701-10015) identified an area of 6,000 fe of space for the Civil Maintenance shop. 

During meeting discussions it was proposed that given the assumptions, the Sheet Metal shop could be combined w ith 
the Mechanical Maintenance shop, located south of the condensers on the 100 metre elevation, as illustrated previously 
in Figure 9. The Sheet Metal shop would occupy approximately 500 ft2 in the Mechanical Maintenance Shop. Separate 
areas would be designated for scaffold preparation, storage of insulation, sheet metal, custodia l equipment and painting 
supplies representing approximately 2,000 ft2 of laydown area space. 

4.6 Hot Shop and Decontamination Facility 

-------------

----- --- - ---

I . Decontamln:~tlon-
,----;Shop 

i t6 -

. i 

FIGURE 12 - Decont amination Area and Hot Shop 

... _..: __ . ---"-· 
J, 

The hot shop is provided to facilitate 
work on contaminated va lves, 
equipment, tooling or materials in 
support of crit ical path work. It is 
anticipated that al l Refurbishment 
Project workers will share this shop. 
Space will be required for machining 
(lathe/mill/drill press work), welding, 
bench work and hoists. The hot 
shop w ill require four separate bays; 
one each for shop working space, 
off-gassing, laydown or storage, and 
decontamination. The Project 
Charter (Document #D-PCH-09701-
10015) identified an area of 5,400 ft2 

of space for the hot shop. Meeting 
discussions suggested t hat an area of 
1,600 ft2 can potentially 
accommodate the four bay strategy. 

A potential location for the facility 
was ident if ied on t he 87.7 metre 
elevation of Unit 2 between columns 
814 and grid location 015. This 
location is identified in Figure 12. 
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4.7 Clean & Contaminated Scaffolding 

4.7.1 Clean Scaffolding Storage 

During refurbishment, a bulk supply of clean new scaffolding will be required in order to enable workers to access the 
various Refurbishment work locations safely . . The Project Charter (Document #D-PCH-09701-10015) identified an area 
of 400-600 fe of space for clean scaffold storage within the Refurbishment Island. At present, there is an existing clean 
scaffold storage area on the 100 metre elevation between columns 07 and 57.9 providing approximately 1,450 ft 2 that is 
intended to remain, as illustrated in Figure 13. The space identified will also be used for the scaffold preparation area for 
cutting tubes and planks. 

0 

_,. ... , .. - ..... .. .. 
FIGURE 13-Clean Scaffolding Storage 
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For clean scaffold storage outside of the plant, a tented or pre-fabricated building is envisioned for bulk storage. This 
building, estimated to be approximately 10,000 ft2

, can be situated outside of the protected area. Potential locations 
may be along Lakeshore Road, south of the vacuum building, or near the Auxiliary Security Building, as illustrated in 
Figure 14. Recommendation #2 within Section 4.15.2 {"Shops & Work Spaces Recommendations") identifies the 
requirement to build a structure over the bulk scaffolding storage area. 

An alternative location inside the protected area could be utilized on U4 south ofthe Standby Generators {SG's) in the 
large vacant open gravel area. This location is potentially suitable for both clean scaffolding bulk storage and for the 
potential storage of bulk Land/Sea containers. This area is marked as "Potential Lay-down Space/Alternate Use in Figu re 
14. 

The area outside the PAis currently used by P&M CMO and their contractors as well as Nuclear East Facilities so the 
appropriate footprint would need to be established at time of allocation of space. 

FIGURE 14-Outdoor Bulk Scaffold Storage Areas 
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4.7.3 Contaminated Scaffolding & Equipment Storage 

A temporary laydown area is needed for contaminated scaffolding & equipment until it is decontaminated or stored. 
The Project Charter (Document #D-PCH-09701-10015) ident ified an area of 500 te of space for contaminated scaffold 
storage. Meeting discussions revised this area requirement to approximately 1000 fe in t wo locations. A potential 
location for the equipment storage area is on the U1 side of 87.7 metre elevation between column R14 and grid 
location T15 and on the Unit 2 side of 87.7 metre elevation between column 2A15 and grid location B16 providing 
approximately 1400 ft2

, as illustrated in Figure 15. (This is situated in close proximity to the decontaminat ion ar.ea on 
the 87.7 metre elevation). This area is suitable in a unit pair configuration for Refurbishment of Unit 1&2 if required. 
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FIGURE 15- Contaminated Scaffold & Equipment Storage 
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Outside of the powerhouse, there is a need for bulk land/sea container storage of contaminated scaffolding and 
equipment. This storage area needs to be approximately 10,000 ft 2 in size, and have a gravel/level base (to enable 
potential stacking of containers). Potential locations are east of the vacuum building or south of steam generator fuel 
tank 3&4, as i llustrated in Figure 16. 

This location has the potential to support both the clean scaffolding bulk storage supply area as well as bulk land/sea 
contaminated container storage. This area would be cons idered acceptable for multiple units Refurbishment projects. 

A strategy for off-site decontamination of sea can contents has been considered and is recommended as part of this 
init iative. Recommendation #1 with in Section 4.15.2 r'Shops and Work Spaces Recommendations") recommends a bulk 
decontamination strategy. 

FIGURE 16-Outdoor Contaminated Scaffold Storage Areas 
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4.8 Work Control Area 

The work control area issues equipment isolation Permits and Work Authorization to the people performing the work. 
The Project Charter (Document #D-PCH-09701-10015) identified an area of 960 ft2 of space for the work control area. 
Meeting discussions identified a potential location to issue the work permits on elevation 115 in Unit#2 between 
columns 59 and T10, as illustrated in Figure 17. This is the existing location of the Field OCC Office. This location is 
proposed to be retained during the Refurbishment of all units and is approximately 500 ft2

• A negotiation between site 
and the Refurbishment Project will be required for an. alternate location to re-locate or build a new regular Unit Outage 
Field OCC (Outage Control Center) facility. A recommendation (Recommendation #3) on this initiative has been outlined 
in Section 6.1.2 ("Site Layout Recommendations"). If the recommendation is not accepted from the DNGS site, NR 
Operations first preferred alternative is a double deck trailer on the South side of the 115 metre elevation for all Unit 1-4 
Refurbishments as noted in Section 4.9 "Permit Preparation Area". 

'. 

FIGURE 17- Work Control Area 
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4.9 Permit Preparation Area 

The permit preparat ion area is needed to check drawings/documents and put together instructions to perform work. 
The Project Charter (Document #D-PCH-09701-10015) identified an area of 1,925 te of space for Work Protection 
preparation. To prepare Work Protection permits, a potential location is identified on the 107.5 metre elevation, 
between columns SandT, and between rows 11 and 12, as illustrated in Figure 18. This area represents approximately 
6oote. 

An alternate location would be to include a turbine maintenance type trailer (double deck) on the south side ofthe 115 

metre CSA elevation as previously and historically utilized by Operations prior to its removal due to insufficient fi re 

standards. If the DNGS site decision is made not to utilize the existing field OCC as a Work Control Area then it would be 

Operations first preference to combine the Work Control Area and Permit Preparation office into a double deck trailer in 

this location. As a second alternative to the OCC office, a t railer could be ut ilized at the south side of the plant near the 

R&FR staging area and Radiation Protection office to centralize the R&FR/RP/Work Protection services hub ("one stop 

shop") for the Refurbishment Project. 
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Radiation Protection Office I Teledosimetry 

The Project Charter (Document #D-PCH-09701-10015) identified an area of 1,100 ft2 of space for radiat ion protection f.. 
teledosimetry. Meeting discussions revealed that for R&FR work this function cou ld operate more effectively out of one 
of the five trailers (double wide) proposed to be located to the south of the unit being refurbished as shown in Section 
3.10, Figure 8- Potential Trailer locations. A satellite/secondary location for Balance of Plant work is proposed on the 
107.5 metre elevation east of column Q13 and 514, as illustrated in Figure 19. Two locations may be required to 
accommodate this function when two units are being refurbished at the same t ime on .un it pairs. 
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FIGURE 19- Radiation Protection Office I Teledosimetry 
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4.11 First Aid Station 

A f irst aid st ation equipped with f irst aid tools and materials is needed. For personnel dressed in "browns", workers wHl 
use the existing f irst aid station I decont amination room at the "4 corners" on the 107.5 metre elevation in the DNGS 
operating island in the CSA between Unit #2 & Unit #3 . Personnel who are not in "browns" will utilize the first aid 
station located in t he WSOB. 

4.12 Safe Work Area Depot 

A safe work area depot is needed to store supplies req uired to set up safe work areas. Supplies include: signs, 
barricades, chains, and st ations. The Project Charter (Document #D-PCH-09701-10015) identif ied an area of 150-200 fe 
of space for the safe work area depot. Meeting discussions confirmed that 200 ft2 is needed for this work area. This 
area is envisioned to be located on the 100 metre elevation between columns L8 and 09 providing approximately 300 
ft2

, as illustrated in Figure 20. 
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FIGURE 20- Safe Work Area Depot 
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4.13 Waste Collection and Handling Area 

An area is needed to place bins for segregated waste. These bins wou ld be picked up on a daily basis. A potential 
location for the bins is on the 100 metre elevation, between columns E9 and G10, as il lustrated in Figure 21 . 
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4.14 Other Services, Shops & Work Spaces 

Through meeting discussions, there were some construction support services that were identified but not included in 
the Project Charter. Those items are listed in Table 3. 

It is anticipated that through completion of actions and disposition of recommendations in this report an effort t o 
achieve a more consolidated site facility, work space, storage and work flow plan can be developed in support of both 
the Refu rbishment Islanding Project and the Operation and Maintenance SATM (Space Allocation ofTransient Materials) 
initiative that wi ll evaluate and prioritize all requests fo r space. 

Table 3 -Other Shops & Work Spaces 

Shop I Work Space Potential Location Details 

Flammable I Corrosive Products 92.5 metre elevation, as 
One per Vendor 

Cabinets illustrated in Figure 22 

Provide 3-5 caged areas for Vendor's 

Laydown Tool Cribs and Lock up 
131.5 metre elevation, as consumables and, pressure boundary tooling. 
illustrated in Figure 23 Vendors may have an east or west cage here 

also. 

Tool Cribs (Long-Term Storage), 92.5 & 87.7 metre 3-5 cages measuring 10'x20' for pressure 
Contaminated Equipment elevation boundary storage 
Coat storage Knack box Job location 

Storage area for Vendors' QA Refurbishment Island 
One per Vendor 

binders and documents Annex 
RPPE Dressing station 

Additional RPPE Supply stations will be 
RPPE storage and lay down near airlock 100 metre 

elevation. 
required to support Vau lt activit ies. 

Transport and Work Equipment 
Alternate location to be 

Need a shared location with charging 
negotiated w ith DNGS 

(TWE) parking area 
station. 

receptacles and ventilation 

General Lock-up for frequently used 
92.5 metre elevation 

This may be a Vendor or OPG-maintained 
tools by Balance of Plant workers storage and calibration facility. 
Material Movement and Project 

107.5 metre elevation 
Project laydown just in time space coordinated 

Support Swing Space (Managed Flow 
Room 203 

for delivery of materials to support scheduled 
Space) evolutions of the Refurbishment Projects. 

( 
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Shops & Work Spaces Actions and Recommendations 

Table A2 summarizes the actions and recommendations resulting from the discussions on shops and work spaces for t 
Project. The proposed issue owners can also be found in the table, located in Appendix A. 

4.15.1 Shops & Work Spaces Actions 

The following 6 actions resu lted from the discussion concern ing shops and work spaces. 

Action #1: 
The existing BTU Outage fabrication shop spaces in caged locations on the 107.5, 87.1.1 n,;s 
metre elevation in Unit 4, QfK/ the eatJt life ani Pipe Fabrlcfltlonl MtiChine S~ 
be utilized by Vendors f/i.lring Refurbishment to ti/lt!fiare the need for additkmQF 
structures/buildings. A Serttice Level Agreement {$1...A} needs to be developed/negotklted: 

By utilizing existing outage fabrication shop space, there is no need to create fabrication shop space for Vendors as part 
of the Project. A negotiated Service Level Agreement between Refurbishment and P&M CMO would be established for 
usage. Vendors would need to maintain upkeep ofthis shop space. Recommendation #1 (within Section 4.15.2 "Shops 
& Work Spaces Recommendations") regarding Fabrication Shop upgrades would need to be resolved prior to including 
this item in the SLA. 

This action will revo lve around the decision on whether OPG supplies, maintains and calibrates tools or whether the 
Vendor does. If OPG supplies the tools, then a space is needed for a tool crib and calibration facility. If the Vendors 
undertake this function, then each may need a separate space or a common use agreement that supports all the 
Vendor's QA programs. Should t he Vendors develop an off-site strategy as part of the tooling action, a space footprint 
will still be required for on-site tool distribution only. 

-

Actioll#3: 
A BTU/PWU negotiated agff!ement is required on shared shops for fgcilities like the 
Decontamination Facility and Hot ShGp'judlity. Jurisdictional issues need to be resolved In 
advance of the Refurbishment Project. 
~-------------------- ------------- --------------------------------------1 1 
It should be recognized in advance of the Project that the facilities will be shared. 
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Action#4: 
Unit-by-unit site re-location of TWE & scaffold storage areas is required during Refurbishment. 
For the needs of the Refurbishment Project, it is suggested that TWE/scoffold storage items be 
located in the some locations os the Refurbishment Outage. Some shoring of locations or a re
negotiated laydown agreement is needed. 

When the designated storage areas are located in a unit that is undergoing refurbishment, then a "shared use or 
relocation agreement" is required. 

Action#S: 
To alleviate constraints on facility size and cost, a bias is needed to prioritize the •dry ice method" 
of decontamination (COrBlast Method) for the required facility over the traditional 
wet/decontamination method. The dry ice method would result in low waste, no water, and 
reduced engineering tie-in requirements, as per the Bruce Nuclear Generating Statiofl operating 
exper·ence. 

GENERATION 

Traditional decontamination methods create significant amounts of contaminated water and other solid wastes, and 
significant plant modifications for tie in of required station services. There is an opportunity to incorporate a better 
alternative for decontamination methods for the Project which will reduce waste streams and as a result reduce Project 
waste costs. 

Action#6: 
If the recommendation to house the R&FR Command Centre at the south entrance in o trailer is 
accepted, then room 203 on the 107.5 metre elevation becomes ava1/able as alternate space for 
Refurbishment loydown areas for material/equipment storage, or for the OPS work perm "try 
preparation area I Radiation Protection Teledose structure I BTU Tool Crib. 

This presents a space opportunity for some previously ident ified space inside the powerhouse to be used for other 
priority functions. 

4.15.2 Shops & Work Spaces Recommendations 

The following 10 recommendations resulted from the discussion concerning shops and work spaces. 

Recommendation #1: 
It is recommended that a contract strategy be developed for Refurbishment that includes a review 
of off-site decontamination opportunities to support the existing decontamination shop initiative 
with respect to Bulk Land/Sea can storage. This strategy would include the review of alternate 
storage/shipping containers that are transportation ready to support bulk transfer to and from an 
aooroved Vendor. 
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Off-site decontamination strategies for bulk scaffolding and equipment can be very cost effective for the 
larger facility capacities, larger decontamination work forces and less competing priorities result ing in faste r turnar und 
times. Bulk decontamination on-site cou ld compete w it h the daily decontamination needs ofthe Project and cause 
unnecessa ry delays to various work programs. 

Recommendation #2: 

Since it is recommended that the BTU East Fabrication Shops be utilized during Station 
Refurbishment to alleviate the need for additional structures/buildings, the existing BTU Mechanical 
Maintenance Fabrication Shop should be reviewed to determine if any required upgrades are 
needed prior to Nuclear Refurbishment. 

The East Fabrication Shops are considered to be 111ife-expired st ructures~~, meaning that these shops have been 
recommended for demolition. If these existing shops are to be used as part of the Project, t hen they will need to be 
reviewed to determine what upgrades are required to be compliant with codes. The responsibility of future 
maintenance associated with these shops will have to be determined as well. 

Recommendation #3: 
It is recommended that a concrete or gravel area be identified on the Campus Plan and a structure 
built (Tented Area/Covered) for bulk scaffold material delivery and storage, and for parking bulk 
land/sea containers for the Refurbishment Project. 

There is a need for storing bulk scaffold material as well as land/sea containers. The area for storing this material can be 
outside in the protected area, but needs to have a hard level fou ndation to prevent containers from sinking (if placed on 
a dirt foundation) or t ipping over if stacked on an uneven foundation. 

Recommendation #4: 
The R&FR Annex facility is currently exclusive to the R&FR Project for DNGS Refurbishment 
(including feeder preparation). It is recommended that the R&FR Project validate whether the 
vendor can execute feeder preparations at off-site facilities so that BTU construction staff can utilize 
the RIA Maintenance Shops to alleviate the need for additional structures/buildings. 

If Vendors can deliver replacement materials such as feeder components, end fittings, calandria tubes, etc. in an 
11installation ready" form, then space is not needed in the Annex Shops or the footprint can be reduced for this work by 
the R&FR Project Team analyzing feeder preparation requirements. This space can then be potentially used by Balance 
of Plant construction workers for shop area needs, free up powerhouse floor space and eliminate engineered tie in of 
shop services. 

It is recommended that the R&FR Project finalize its evaluation to decide the future location of the 
Retube Waste Processing Facility. This facility is currently planned for the area immediately east of 
the Unit 4 powerhouse. The decision is required to determine whether this space is available for 
other requirements (e.g., Bulk Land/Sea container storage). 
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The campus plan currently shows space reserved east of the powerhouse for a Retube Waste Processing Facility. The 
R&FR project needs to determine whether the full extent of the space shown on the campus plan is required for this 
facility. If it is not, then space would become available for other uses such as bulk land/sea container storage. 

Recommendation #6: 
It is recommended that a contract strategy be developed for all Breaker & Relay calibrations to be 
performed at off-site locations (Vendors/GEM/Other) to alleviate the need for additional 
structures/buildings. 

The Project Charter identified a need to ensure facilities on-site are available for Breaker & Relay calibrations. If those 
calibrations can be done off-site, it would negate the need for OPG space inside the powerhouse or elsewhere for this 
function. 

Recommendation #7: 
It is recommended that a contract strategy be developed for Refurbishment that includes a bias for 

Vendors to execute maintenance shop work activities as much as possible at off-site work locations 

to improve efficiency, and to save on project costs (i.e., all new work/conventional preparations 

including equipment and valve scope). 

There would be sigr:ific~nt savings tc OPG by net having t o build shops and/or cert ified facilities on-site for these 
functions. 

Recommendation #8: 
It is recommended that a contract strategy be developed for Refurbishment that includes a bias for 
equipment from the protected area via UTP be repaired or reworked as much as possible off-site 
rather than on the east site fabrication shops to improve efficiency and to maximize savings on 
project costs. 

There are resulting cost savings to be realized by having equipment repaired/re-worked off-site. 

Recommendation #9: 
It is recommended that a contract strategy be developed for Refurbishment that includes a bias for 
Vendors to supply all their own tools for the Project, so that an OPG tool crib is not required as per 
existing Vendor contract terms and conditions, and to improve efficiency and alleviate the need for 
additional structures/buildings. 

This is related to Action #2, which is dependent on the outcome of a decision regarding who (OPG or Vendors) would 
supply, and maintain tooling for the Refurbishment Project. 
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Recommendation #10: 
It is recommended that a contract strategy be developed far Refurbishment that includes a bias for 

Vendors to supply all their own calibrated I pressure boundary tooling under their Certificate of 

Approval for the Project, so that an OPG central facility is not required, and to improve efficiency 

and alleviate the need for additional services, structures/buildings. 
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This wou ld put the onus on Vendors to supply t heir own ca librated tooling for the Project. A location wou ld still be 
req ui red for Vendors to store and issue out their t ools in a designated area. A strategy involving a central supplier other 
t han OPG could be uti lized to support all the Vendors under this init iative. The strategy would need to consider the 
need to borrow OPG specialized tooling for one time use or where an OPG procedure specifies the use of a specific OPG 
calibrated tool. 
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Summary 
Material flow can be critica l in undertaking work during the Refurbishment Project. If a part or piece of materia l or 
equipment is not on site when required (due to delays) then Project work can correspondingly be delayed. 

The materia l flow analysis explored: 

• Off-Site Material Screening. By discussing the process by which mat erials can be inspected prior t o shipment 
f rom off-site points of origin, potentia l efficiencies (selection of an off-site facility for pre-screening, undertaking 
off-site security checks) were rea lized which would facilitate faster processing of materials downstream. 

• Arrival of Materials On-Site. A review of t he travel paths and processes that would be undertaken on-site found 
t hat there are potent ial efficiencies that cou ld be rea lized through "just in t ime" del iveries and "calling in" 
upcoming deliveries ahead of time (to advise security that they are coming). Also, through schedul ing deliveries 
at off-peak times (4:00PM-8:00PM) bottlenecks could be reduced and assurance that materials reach their 
intended destinations in a timely manner would be achieved. 

• Unloading Materials On-Site. Drivers making deliveries with end destinations inside the powerhouse will utilize 
a roll up door at the west side of the powerhouse. A vestibule will need to be constructed in the vicinity of this 
roll up door to provide some shelter for the unloading of trucks, as well as address the flow of construction staff 
entering and exiting the powerhouse. It is also intended for dedicated drivers to have Orange Badge 
qualifications to expedite on site deliveries more efficiently without security sponsorship. 

• Removing Materials from t he Site. To reduce the amount of waste on site, materia ls are t o be de-packaged 
prior to shipment, commensurate with maintaining quality and protection of crit ical component or equipment 
surfaces. Any remaining packaging or waste material could be removed on the same delivery truck that 
delivered it prior t o releasing t he material for site use or storage. 

Introduction 
The material flow discussions focused on the fo llowing issues: 

• Shipping activities to be performed off-site, prior t o shipment of the material t o the DNGS site 
• How does materia l arrive at the DNGS site 
• Where will in-coming material be unloaded from trucks 
• How does packaging material get handled for the DNGS site 

The assumptions that were used to facilitate discussions of material flow are identified in Section 5.1. The balance of 
material flow issues are discussed in the subsections 5.2 through 5.5. 

5.1 Off-Site Review of Materials 

There are three main components associated with reviewing materials off-site. These are: the selection of packaging; 
the selection of an off-site shipping location; and off-site security checks. 

Selection of Packaging 
Prior to shipment to the site, Vendors will need to consider how materials are packaged so as to minimize transient 
combustibles and to remove unnecessary packaging. To facilitate the review of these materials, it is recommended that 
Vendors utilize non-combustible totes for deliveries whenever possible. The supplies are to be provided by the Vendors 
in coordination with OPG on site delivery and storage. 
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Selection of Off-Site Location 
The EPC and ES-MSA process provides for Vendor supply of materials. The Vendors will receive and store materials at an 
off-site facility. Any pressure-boundary materials will be segregated and stored separately. These off-site storage 
faci lities are intended to be geographically located close to t he DNGS site to facilitate pre-clearance by security and 
warehousing inspections. 

Off-Site Security Checks 
Prior to materials being delivered to the site, it is recommended that security officers be dispatched to the Vendor 
storage facilities or alternate locations to conduct a pre-clearance security inspection. This inspection will involve 
unloading, x-raying and reloading the contents of the truck. A physical inspection is still required for any enclosed items. 
A bill of lading is required to the same standard as shipments to the Darlington warehouse. 

Once the pre-screening I security clearance is completed by security officers, closed trucks I vans will be "sealed" by 
security officers to avoid tampering of the contents between the storage facility and the DNGS site. If the truck cannot 
be sealed, then re-inspection on site will be required, or the shipment must be escorted by a line of sight NSO (one per 
vehicle} from the pre-clearance area to the site delivery location. 

Since Vendors are expected to assemble materials off-site and then provide "just-in-time" shipments, time is of t he 
essence in dispatching security officers to off-site storage facilities for pre-screening of deliveries. 

To facilitate faster processing on-site, the Vendor is to ensure that they provide a security-cleared, Orange 11-Badged, 
Teamster-registered staff person(s} to transport/deliver the materia ls not only to the DNGS site, but also into the 
powerhouse and to the work location, if required. To facilitate deliveries, Vendors are encouraged to regu larly assign 
the same delivery people so that they become known to Security staff. ( 

5.2 Materials Arrive at the DNGS Site 

Arrival at DNGS Site 
Trucks are anticipated to utilize Highway 401 to arrive at the DNGS site. From Highway 401, truck drivers w ill exit and 
use Holt Road (or potentially Park Road} to access the DNGS property. Discussions explored the use of various entry 
points by trucks to the protected area. Both the Auxiliary Security Building (which handles all existing truck deliveries} 
and the Bill Gearing Guardhouse (BGG} were explored during meeting discussions as options for accommodating Project 
deliveries. It was found that if the BGG is used, security would require additional staff, since this facility is currently 
unmanned. Therefore, the majority of Project deliveries wi ll likely be processed at the ASB. 

Security staff indicated that pre-cleared deliveries can take priority over other deliveries at the station. Calling ahead to 
advise of a pre-cleared delivery arriving will great ly expedite time saving entry on to t he Project site. 

Normal Processing at the Auxiliary Security Building 
At the ASB, security will allow the truck to enter and t hen conduct a complete physical inspection of the t ruck (cabin 
search, swabs, etc.}. Th is will typically t ake about 5-10 minutes; the same amount of t ime it t akes t o process the t ru ck 
driver through securit y, which is well within t he t arget goal of 30 minutes or less t o process a delivery truck for the 
Project. Once the truck contents are checked and approved, security will lock up the t ruck, seal it, open the gate and 
allow the truck into the prot ected area. From the ASB, the truck will proceed to the appropriate delivery I laydown 

area. 
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Security staff noted that the ASB is not as busy after 4:00PM, and is typically open until 8:00PM. Therefore, e.ndors 
are encouraged to schedule expedited deliveries in the late afternoon, which are off-peak hours for the ASB to reduce 
delivery bottlenecks and allow for faster processing during non-peak, low delivery traffic times. 

5.3 Unloading Areas for Delivered Materials 
For materials delivered to locations inside the powerhouse, the t ruck driver wil l proceed to the west side of the 
protected area at Unit #1. On the west side ofthe powerhouse there is a roll-up door that could accommodate large 
truck deliveries. Consideration may need to be given to modifying this roll-up door to a Ray-Tech style door. This is also 
in the vicinity of a proposed personnel/equipment elevator for Project work on the turbine floor. Materials could also 
be unloaded at this point for ease of operation. 

Consideration should be given to constructing a weather enclosure (i.e., vestibule) to accommodate personnel entry/exit 
and monitoring, t ruck door, hand and foot or portal monitors, and equipment entry at the west entrance of Unit #1. The 
delivery of refurbishment equ ipment will likely occur via closed and sea led vans or trailers with hinged sides. There w ill 
need to be a way to unload trucks without constructing a truck level dock. An assessment of the impact to the running 
units w ill need to be made to proceed with this initiative. 

Vendors will be responsible for completing quantity and verification checks, as we ll as bagging and tagging components, 
where appropriate. The truck driver will bring the materials to the Vendor's point of use (i.e., workface, lock up, storage 
area) within the Refurbishment Island. 

An alternative solution that could be considered to alleviate personnel traffic during the unloading of delive ries is to 
have materials delivered to the Unit 4 east roll-up door and personnel continue to enter the plant at Unit 1. This option 
would necessitate the construction of vestibules at both roll-up door locations on Unit 1 and Unit 4. 

Figure 24 illustrates the path of material flow on site. 
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Given that minimization of waste and packaging is the responsibility of the Vendor, it is appropriate for Vendors t o 
reduce packaging where appropriate and return any remaining packaging with the same Vendor delivery truck prior to 
off-loading. Return shipments could be incorporated w ithin delivery schedules. 

There is a need for the Radiation Protection Department to have a dedicated Radiation Protection crew to prepare UTP's 
for shipping. All vehicles must leave the site via the ASB due to the need to go through the Exploranium monit oring 
equipment. 

5.5 Material Flow Actions and Recommendations 

Table A3 summarizes the actions and recommendations resulting from the discussions on material f low for the Project. 
The proposed issue owners can also be found in the table, located in Appendix A. 

5.5.1 Material Flow Actions 

The following 4 actions resulted from the discussion concerning material flow. 

Action #1: 
Material being moved as part of the Refurbishment Project could exceed the 70-tonne bridge 
weight limit for the Holt Rood and Park Road bridges. An alternate strategy needs to be 
communicated to the Infrastructure/MOT team so that appropriate alternatives can be reviewed 
in a timely manner for material that needs to be moved which exceeds these bridge weight limits. 

If there is material that needs to arrive/depart the DNGS site which exceeds the bridge weight limits, then other options 
for shipping/receiving of these heavy materials needs to be developed. 

Action #2: 
Vendors need to supply any Refurbishment Project materials with appropriate history and 
equipment data so that the information can be appropriately populated in Passport to an agreed 
standard. OPG receipt inspection is to be confirmed not required or an equivalent process needs 
to be established. 

If the Vendors supply all the necessary procurement and QA documentation with the materials being delivered, then 
inspection of material receipt can be expedited. If not, then the part/equipment is placed on hold, and consequently the 
work related to that part/equipment could be delayed. OPG Supply Chain will need to specify whether they will provide 
final acceptance of materials on site, or whether they will accept the history docket provided by Vendors for entry into 
Passport. 

( 
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Adien/13: 
The Manager of Security is to confirm whether site deliveries related to rife Refurbishment 
Project which ore pre-cleared con be processed In 30 minutes or less. 
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Security staff are to confirm that Project deliveries that can be adequate ly pre-screened/pre-cleared, can be processed 
such that shipments can be delivered in 30 minutes or less. 

AdiMI/4: 
The Manager Of Security is to confirm that no guardhouse stops wHI be lit effect of the Holtlltltld 
and Parle Road estrances, and that the Bill Gearing Guardhouse will npt tie~- All s1ttl, 
deliveries will acql$5 the site through the ASB security poSt. 

Security staff are to confirm that no additional security checkpoints will be installed for deliveries coming to the DNGS 
site, and that deliveries for the Project will be processed through the ASB location. 

5.5.2 Material Flow Recommendations 

The following 9 recommendations resulted from the discussion concerning material flow. 

Recommendation #1: 
It is recommended that all work orders being written to address the Balance of Plant Valve 

Maintenance scope assume cutting and replacing of valves as opposed to inspecting and repairing 

them. Inspecting and repairing valves requires having appropriate lead times for parts. Relief 

valves are intended to follow the existing program for maintenance. 

By cutting out and replacing valves, the maintenance effort is simplified by reducing discovery work to a minimum and is 
quicker to perform. It also reduces the need for shop space to inspect repair or rebuild valves. 

Recommendation #2: 
Since radio frequency identification {RFID} can serve multiple purposes, it is recommended that this 

technology (or an equivalent one) be explored for use in tracking all material, people & equipment 

related to the Refurbishment Project so that accurate real time information can exist. Additional 

review/testing will be required with the appropriate stakeholders. 

This would facilitate not only materials tracking on site, but also personnel. Personnel tracking by RFID could be helpful 
for security and accounting purposes in the event of an emergency. The appropriate IT and Operations review wou ld be 
required to ensure the RFID solution does not interfere with the safe operation of the plant. 
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Recommendation #3: 
It is recommended that improvements be made once the ASB delivery strategy is confirmed so that 
the location can better accommodate a staging lane for Refurbishment delivery vehicle shipments. 
The intent of this staging lane is to ensure that the Exploranium does not back up with delivery 
vehicles. 

GENERATION 

In addition to pre-screening/pre-clearing Project deliveries off-site, a truck staging lane shou ld be implemented to 
enable the pre-cleared trucks to by-pass other trucks queued at the ASB for processing. This would ensure deliveries for 
the Proj ect arrive in a timely manner. 

Recommendation #4: 
It is recommended that Security reviews and recommends an appropriate OPG off-site location to j 
pre-clear Refurbishment site delivery shipments prior to on-site arrival, to prevent bottlenecks. 

An off-site warehouse or alternate location for pre-screening and pre-clearance of Project deliveries is needed t o 
expedite shipments to the work location once they arrive on the DNGS site. 

Recommendation #5: 
It is recommended that a deliveries strategy be reviewed using the Bill Gearing Guardhouse for 
scheduled concrete deliveries, small truck deliveries and pre-cleared shipments, if deemed 
appropriate to provide site delivery efficiencies to the Refurbishment Project. 

As an alternate means of expediting Project deliveries on-site, a strategy involving the Bi ll Gearing Guardhouse should 
be reviewed. This would remove pre-cleared shipments f rom the regular stream of deliveries at t he ASB and faci litat e 
access to t he site through an alternate route. 

Recommendation #6: 
It is recommended that all site deliveries related to the Refurbishment Project be just in time (JIT) 
deliveries, no more than 48 hours in advance. Regular site deliveries are not pre-cleared for the ASB 
entrance during normal activities. Low volume off peak times {4:00-8:00 PM}, could be used to 
expedite Refurbishment non pre-cleared deliveries. No Refurbishment deliveries are scheduled after 
8:00PM. 

Just in time deliveries will reduce the amount of material storage on site, which in turn will make material flow on-site 
more manageable. Between t he hours of 4:00 PM and 8:00 PM, the ASB experiences fewer truck deliveries. As such, 
t he Project could target non pre-cleared deliveries for this t ime window to expedite processing (since security staff are 
off peak demand during this t ime). Deliveries related to the Project should not be allowed after 8:00PM, since it will 
have impacts on security staffing and will become more costly for the Refurbishment Project. 
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Recommendation #7: 
It is recommended that a contract strategy be developed for Refurbishment that includes direction 
for Vendors to de-package materials off-site (at the vendor's facility) where practical to improve 
efficiencies. If this is not practical, it will need to occur at the west delivery entrance, so that it 
remains with the delivery truck. 
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In an effort to reduce material packaging waste on-site, Vendors should de-package materials off-site where practical. If 
this is not possible or practical, then unwrapping would need to occur at the west side powerhouse entrance near the 
truck entrance so that packaging can remain with the truck prior to off-loading, and ultimately exit the site with the 
truck, as opposed to staying on-site and becoming part of the station waste streams with significant cost implications. 
Non-combustible totes may be utilized for material deliveries to reduce packaging entering the Refurbishment site. It is 
recognized that packaging that supports the integrity of equipment or material handling during storage will not be 
removed. 

Recommendation #8: 
It is recommended that the contract strategy for Refurbishment Vendors ensure a logistics person is 

available, or forms part of their respective teams, for deliveries and any coordinated on-site 

repair/replace efforts that maybe required during the pre-planning/execution phase. 

Vendors should employ or contract a logist ics person t o coordinate logistics and deliveries both to and from the site. 
This would also optimize t he flow and storage of material w hile on t he DNGS Refurbishment site. 

Recommendation #9: 
It is recommended that a contract strategy be developed for Refurbishment that includes Vendors 

providing security cleared/orange-badged delivery drivers for site Refurbishment deliveries which 

would reduce the need for Radiation Protection/ Security escorts on site. 

Vendors should have a small pool of drivers which are t eamsters, security-cleared and orange-badged to allow on-site 
movement without an escort. This would also free up security staff t o focus on other t hings. By having a small pool of 
qualified drivers, the drivers w ill eventually become known to DNGS security st aff, f urther facilitating/expedited Project 
deliveries and improving efficiencies with obtained site familiarity. 
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6.0 SITE LAYOUT 

Summary 
Following the discussions about personnel flow, shops and work spaces, and material f low, the overall site layout was 
reviewed to determine whether any conflicts existed with respect to the anticipated use of the site for the Project. 

The following issues I items were identified for further consideration I confirmation . 

• To separate truck deliveries from car traffic on site, consideration should be given to the feasibility of extending 
Holt Road stra ight south (to t he east of the existing Used Fuel Dry Storage Buildings). Trucks could then proceed 
straight south on Holt Road and make a right-turn near the south end of the site to proceed st raight west 
toward the ASB. This would segregate trucks from cars in the congested area north and east of the ESSB. 

• An existing warehouse located near the DNGS site should be explored for its potential use as a staging area for 
pre-inspection oftruck deliveries to the DNGS Refurbishment site. An x-ray machine may still exist in this 
warehouse. If so, it may make for an ideal staging and material storage area. Alternatively other options should 
be explored. 

• Even though refurbishment deliveries are intended to occur via closed and sealed trucks, some consideration 
should be given to designating an on-site truck search area to facilitate inspections of deliveries that arrive in 
unsealed pick-up or flatbed trucks. 

• Trailers have been ident ified on the campus plan to the northwest of the proposed WSOB. The trailers outside 
the WSOB may be needed for Administrat ion purposes only, but should be kept on the campus plan for other 
contingency purposes and contractors. 

• Vendors will need to assist in the control of coloured parking tags for their refurbishment workers. 

• Bulk storage is needed on-site for approximately 20 land/sea containers containing: 

o Scaffolding (approximately 8 containers, based on Bruce Nuclear Generation Station operating 
experience) 

o Re-usable insulation (approximately 2-4 containers) 
o Handrail/piping/equipment (approximately 2-4 containers) 
o Miscellaneous inventoried items (approximately 4 containers) 

6.1 Site layout Actions and Recommendations 

Table A4 summarizes the actions and recommendations resulting from the discussion on site layout and construction for 
the Project. The proposed issue owners can also be found in this table, located in Appendix A. 
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The following 7 actions resulted from the discussion concerning site layout and construction. 

Action #1.: 
An integrated review will be conducted of other P&M/Project work activities outside of the 
Refurbishment Project that will be undertaken at the same time as the Refurbishment Project to 
validate throughput of construction resources in this work flow analysis. 
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There is the potentia l f or a spike in short term work (refurbishment project other station activ ities). During this spike in 
work, there is a need to balance out the work between refurbishment outages and other station activ ity to minimize 
the amount of additional workers on site. 

Actiotl#2: 
The Construction Manager is to confirm that the Ontarto Ministry ofTransportatton (MTO) w"1 
complete its work at the Highway 401 and Holt Road interchange by the end of 2015. The intent 
is to communicate the completion date, and to track the MTO's progress with respect to OPG's 
Refurbishment Project timelines. 

If the MTO's work at the Highway 401 and Holt Road interchange is not completed by 2015, then OPG will need to have 
contingency plans in place regarding access to the site for Project deliveries (which are anticipated to use the Holt Road 
interchange). 

Action#3: 
The Maintenance Manager will verify the definition of "In Service" for PWU staff performing PM 
maintenance work during the Refurbishment Project as it relates to terms of work assignments 
and potentia/labour issues with construction workers. 

There is a need to clarify the equipment " in service" definition as it pertains to Maint enance work so that there are no 
jurisdictiona l conflicts between BTU and PWU workers. 

Action #4: 
The Director of Infrastructure must ensure any Hydro One plans to build an additional 
transformer station is reflected in the Campus Plan. Also, tower alignments need to be token into 
account on the existing campus plan to ensure the space allocation is adequately understood. 

This relates to the expansion of the switchyard by Hydro One. If tower alignments are not adequately allocated on the 
campus plan, there may be impacts on the future planning of OPG facilities at the DNGS site. 
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Action IS: 
The Project Manager of Fuel Handling will confirm that ES MSA Vendors will be used for Fuel 
Handling and Power Track Maintenance as part of their Refurbishment contract strategy. 

GENERATION 

This means that ES MSA Vendor workers would be used for Fuel Handling Project work as opposed to other contractor 
workers or PWU workers. The intent of this action is to determine the number of contracts and companies involved in 
the. Project. 

Act1Gnll6: 
The Project Manager of Balance of Plant wiD confirm that ES MSA Vendors will be used for the 
Balance of Plant Maintenance as part of their Refurbishment contract strategy. 

This means that Vendor workers would be used for balance of plant work as opposed to other contractor workers or 
PWU workers. The intent ofthis action is to determine the number of contracts and companies involved in the Project. 

Action#7: 
The Project Ma age for Security Projects will confirm heated concrete/stairwe I pathwa '5 • be 
installed in the wes parking lot to help address winter ice/snow safety issues. 

To address any slip/fall issues related to snow/ice buildup during the winter, heated stairwells will be installed at 
appropriate locations in the new parking areas to the west /northwest ofthe WSOB. 

6.1.2 Sit e Layout Recommendations 

The following 7 recommendations resulted from the discussion concerning site layout and construction. 

Recommendation #1: 
It is recommended that an entry vestibule be constructed at the west side of the powerhouse at the 
Unit 1 roll-up door for the construction staff entrance/exit and materia/ loading/unloading at the 
east side of the Powerhouse at the Unit 4 roll up door. 

A vestibu le would ensure that delivery trucks are sheltered while conducting unloading activities. The area would also 
provide space for the significant number of construction workers entering and exiting t he powerhouse at this location. 
The outcome of this recommendation may show that Unit 1 is best used for personnel entry and Unit 4 for material 
deliveries. 

Recommendation #2: 
It is recommended that discussions with Durham Region Transit be undertaken regarding the 
potential for new/modified transit routes to service the DNGS site via Park Road or Holt Road. On
site shuttles maybe considered as part of this initiative to improve efficiencies. 

To reduce the number of vehicles coming t o the DNGS site, consideration should be given to the potential for shuttles or 
public t ransit t o service the site. Shuttles between t he Darlington Energy Complex, the General Motors Building and t he 
DNGS site could be considered to address the need to transport people between the sites, and alleviate further 
demands for parking at the DNGS site. 
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Recommendation #3: 
The Maintenance Manager will review the use of space in the existing field located OCC {CSA/115 
metre/Outside CRA) for optimum usage. It is recommended that this location be utilized by 
Operations for the Work Control Area which would result in the need to locate space for, and build, 
the field ace in an alternate location. 

GENERATION 

Since Operations needs space for a work control area, the suggestion is to utilize the existing OCC space as it is centra lly 
located near the existing Main Control Room. For th is to occur, an alternate location for the existing OCC would need t o 
be found and a strategy implemented for new construction or re-locat ion. 

Recommendation #4: 

It is recommended that a contract strategy be developed for the Refurbishment Project where 

Vendors ensure that OPG Engineering approvals and a P.Eng. stamp is in place for all scaffolds 

above 10 feet. A sub-contracting strategy should also be determined for Vendor support (i.e., 

scaffolding, insulation_ labourers -1 per contractor or 1 service provider). 

Vendors are recommended to obtain their own st ructural engineering review and sign-off (by a P.Eng.) of scaffolds over 
10 feet in height. Otherwise, OPG civil engineering st aff wou ld need to be utilized to review and approve these 
scaffolds. If Vendors performed this funct ion, it would alleviate t he time required fo r OPG civil engineering staff t o 
respond and improve efficiencies th rough "just in t ime" self -sufficiency. 

Recommendation #5: 
It is recommended that the Darlington Refurbishment infrastructure approvals include the use of the 
east entrance during the Project for specific requirements, including the best use of new and existing ' 
facilities, including east site ASB delivery access and Mechanical Maintenance construction J 
fabrication shop locations. 

The intent of t his recommendation is t o further investigate the viability of using t he ASB as a cost savings measure once 
the Project progresses towards the eastern site ofthe protected area (i.e., Units #3 and #4}. It is also intended to reduce 
costs associated with construction of new buildings by utilizing specific identified buildings currently on the DNGS site. 

Recommendation #6: 
It is recommended that a contract strategy be developed for Refurbishment where Vendors provide 
all care and control of their own transport and work equipment (TWE) I Material Handling 

This recommendation would transfer the maintenance ofTWE and material handling equipment for the Refurbishment 
Project t o the Vendors. If OPG is required to do this, additional OPG staff and space (ventilated charging area} would be 
required for this function. Cost savings can be realized using "just in time" rental ofTWE and material handling 
equipment managed by t he Vendors. 
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Recommendation #7: . 
It is recommended that a decision be made on the existing contract strategy for future 
Refurbishment construction work to be executed within the Execution Project Manager's scope of 
work. To the extent possible, the planned utilization of ES MSA Vendors for Balance of Plant I Fuel 
Handling I Steam Generator I other Projects needs to be determined. 

ONTARIOFiiWER 
GENERATION 

This is a recommendation to consider maximizing the use of ES MSA Vendors for Refurbishment Project work as 
opposed to introducing other contractors where regular construction labour is needed on the Project. Specialty areas 
(i.e., Cal and ria Tubes/Turbines) would be exceptions to this case and there may be some other as the Project is further 
defined. 
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The Work Flow Analysis study brought together the key players that will be performing the Refurbishment work 

including the Vendors in a collaborative setting with the intent to understand and make recommendations to maximize 

efficiencies in site layout and around personnel and material work flow. The team successfully identified a number of 

issues and opportunities for improvement. 

The Work Flow Analysis Team concluded that the existing Campus Plan building location layout is appropriate from a 

work flow perspective given the existing Site layout and limited footprint for conducting a Project ofthis magnitude. 

Actions and recommendations made in the Work Flow Analysis Report complement the existing Campus Plan from a 

work flow perspective and can be used to assist the Senior Management Team in developing a more comprehensive 

site space Campus Plan that includes both the Refurbishment Island inside the Plant as well as buildings currently 

located inside and outside of the Protected Area. 

The Work Flow Analysis highlights a number of improvement initiatives in the areas of personnel flow, location of shop 

and work areas inside the refurbishment unit, alternate strategies for locating support shops, improvements in material 

flow and expediting materials to site, and it identifies potential locations for large laydown areas to support 

Refurbishment Infrastructure. 

There are five alternative initiatives to support the requirement for shops and work areas during the Refurbishment 

Project. The alternatives include: 

• Vendors perform shop work at their respective off site Facilities 

• Incorporate the use of the BTU work space cages at Darlington Unit #4 at 107.5, 92.5 & 87.7 metre elevations 

• Incorporate the use of the existing Darlington Site Pipe Fabrication I Machine Shop (Building 302} 

• Incorporate the use of the R&FR Annex (RIA} shops in the site plan if the decision is made to conduct Feeder 
preparations at off-site facilities. 

• Execution of equipment such as breakers, relays and pumps at OEM shops where practical. 

These alternatives will be further evaluated during the action and recommendation completion stage ofthe Work Flow 

Analysis Report. 

Additional findings concluded by the Work Flow Analysis Team not already highlighted in the Executive Summary of this 

report may be summarized as follows: 

• The West Security and Operations Building (WSOB} and the Refurbishment Annex (RIA} are adequately sized 
and located given the constraints of the site. 
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• The only new construction recommended not previously identified in the Project Charter or the Campus Plan 
is a vestibule on the outside of the west side of the powerhouse at Unit #1. 

• Although there will be minimal use of Project trailers outside of the protected area; they should be 
maintained in the Plan at t his time. 

• The size and footprint of in-plant shops required on the Project site has the potential to be reduced based on 
scope definition. 

• The decontamination method of choice should be prioritized to review the use of the dry ice method of 
decontamination over traditional methods to reduce waste streams and costs associated with site 
implementation. 

These initiatives have been detailed in t he body of the report, and are summarized in Append ix A. Actions and 

Recommendations identified by the Work Flow Ana lysis Team should be reviewed and if accepted by the Management 

Team, assigned and tracked for disposition using existing systems such as Asset Suite Management Action Tracking 

(formerly known as Passport) with Owners identified and target completion dates agreed to. 

The contingency office space identified in the In-Station Infrastructure Project Charter D-PCH-09701-10015 w ill not be 

part of t he Conceptua l Design effort going forward since the Work Flow Ana lysis Report makes the assumption that the 

existing Campus Plan Buildings (WSOB, DEC, RIA) have an adequate number of offices planned for t he Refurbishment 

Project. 

The In-Station Infrastructure Project will address the final scope of the Shops & Work Spaces Project from the output of 
the Work Flow Analysis Report and identified in Charter D-PCH-09701-10015 during the Conceptual Design phase. 

Filed: 2016-11-30, EB-2016-0152 
JT1.8, Attachment 33, Page 117 of 624



ONTARIOFiiwER 
GENERATION 

APPENDIX A 
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Appendix A 
Ta~es Al throuah A4 Identify~ number of assumptions, Ktions and recommendations that were idenlifted, through team discussions, reaarding personnel Row, shops and workspaces, material now and she layouL 

Table Al- Personnel Flow Assumptions, Actions and Recommendations 

AnunJQtiCn 

IVA II/A 
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IS ..... ........... 

""'"' ~yWo:wdl~otity 
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IVA ...._ 

til A ...... 
IVA wa-.hroon•s 

IVA YIMI'Noorn! 

IVA W$00 
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~-

....... 

..... -
,._ 

........... 

·-

ISSUE 

Existlna Refurbi~hment staff numbers are as.sumed to be accume for the analysis undertaken In the Work Flow Analysis report. A mora 
defined scope of work is required for OPG to flnelize the actual Project construcUon s~H numbers. 

Stlffinl requW~ts for OarliP&fon Ntw Nuclear build construction loibour has the potentiaJ to au~ t.ab04Jr and ~ule conflicu 
durinsthe l~ar ~f~ o# the PrOiKt. It Is auumed that the NnJ tludear buRd l~r iUlatysis is outs6dt the scope ot this r~port. 

Exisdnl space for Vendors v.ril be av~labte in the WS06/RIA flY gentnl foremen, fTont line managers and by staff required in tM 
opNatinalsland. Pre· job briefings flY c:onsuuction statf will take place at the wort " te ~lion. 

Based on c:urrtnt staff 11ssumption5, ldditlonal waY!room fadlities will bt required during the Projec:t. 

Access and pathways to washroom fiicilitles will be siven ~iority over pathways for laydown space for material/equipment and material 
handl!na effk~ndes. 

Accornmoc1.1tions tservic:ed .aa.u) for Six a:wrtract:or trailers outside lhe WS06 wil be added. 

1be Tt.Jb"" Profld ne~s to dewnanc the kw:atlon and timin& of space requirements In the Turbine"' " · 

Awrbintl...rw:h room11~to be built on the turbineftooron the ll.Srnttrtt.IC'Riion to takeadv~ntaae ofwod; now efficiencies, 
(Ut!Lntlcn of this raolitY by B.alance of PIMtt worktrS durin& off houn/bacbhifts needs to bot- evaluated.) 

A6uildll1& Trades UrJon (BTU) penonn~equfpment eii!Va:cr f.ndudin.i an opent<na t~::!mster) nuds to be Installed and dedicated to 
con.n:n.cuon su"wottin&on the Turbine Protect on the amv--..l'l'tionll side of the ptvlt to bt!n~t WCHk. ttow etftclendes. A dir~ ac:ceu 
ro...1e is nffded from the WS06 to the turblnc wock loation for BTU Jtll"fwcdl.nlln ftr'Ht dotl»r.J. 

ABTIJ ptn(IMt(/t'QU>'pol'l'\!ntde'nu:r (indudl:ll~ ~:itl,itnr..ltar) r.etds to be l:uta~ed •nd ded'ia:.td tocorutr\JCti,;m suffwort "I 
on tN Bal.l:tuefP\v.t P'C{ec:tcn these:..;. ;a ~of the pl¥-t~ tN ructcrbl.:~ihcls:-.uyto betlefit from theWOft flow effieienc:iu.. 

\Yuf'lf1)01'n f~ need to be added to~ the Rt..t-!t and a.l1nca ol Plant radiation c:orutluC:ticln staff from Vendcn from the srt• 
southentnn::"•. 

Wuhroom r.dl'rtie:s ned Eo be added to support ttH! T~ and Sl.!.anct of Ptf:nt oon radlatfon conJtn..ctK!n staff from Ve.."'don f:orn 
tM site north entrance. 

Dewlap a plln to a~ hAnd .x2 foot menton to taw f.~ .. ~ s!teVIh!:~ ~ Tb! ccrr~ nambet of hmd arxf foot monllors 
I'Cql.li(ildtoftltnttw pc:rwerh315oeand adequa!.tfyctthe~~tobe~ 

Statiorlsote-spKenii!C"2stobe:~trx8TVc:of"'rtr...aiOnsta.l'fhatdtt•ultcvea.ndotherper10RI:1protfeth.e~t(e...a-. 

ha~.e!c.). 
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ISSUE 

An alternil l~ snow removal and dumplna arta plan nttds to be conskl~red to lllleviate pa rkin& aupplv constr.;lnt5 (e.g., ONGSsocce('.... 
fields/off site), since available WSOB areil parldna can be r educed by ~during the winter due to snow storaal!!:. 

Station OperaUom 1nd Maintenance Input Is Meded Into Ut~ Refurbishment ProJect at some rrequency to alleviate organfz;lionilll 
str.sse:s (coordination, communic.nlon and allanment bet\vren the Refurbishment Project and Site Rtpre~ntativ6). 

The ONGS Information Center should be used for Vendor tnlnins during the Refurbl~ment ProJect for mak~ up, re-qualifJCation, 
c:omputtr·bas~ tn!lnin& (CBT, or sp@dfiC OPG audit«lum trainina to improve wod: now t mdendts. (This inltiatM is 6dusivl! o f 
lnltllll/l!nerllltraining.) 

ThtONGS lnformo.tion Ct:n tet"" should beutDized for Vt ndor !nuance ofTlD's and lnitilll·f lnal \'/hoat Boctv Monitoring(WBM) to Improve 
wort Row l!ffdl!ncies. This iniUatN>e would lndude lhe evalu1tion ot thl! benefits of lnstaUina 1 'Nhole Body Monitor in this toe.. don .. 

ReKt« buUdk'll vault contamination reductkwl may aUow f« ~asJtr acuss by BTU t~ staff, lmprovtna work nowl!ffidtndes. An 
tvollu"lon should be mcd~ to dl!t!:rrNnt It tht reactor building can be '"browns free• followina tM Clllandrlil Tu~ {CT) rl!moval. 

Need to ev~luate the lssuanc~ ofEPO's from a ctntral radl11tion o ffice location n!:!t the1outh ru c.tor building staffdeploym~t arl!l with 
a bias to depfoy £PO's to construction work loatlons as needed to improve efficiencies. The Issuance of EPD's at the RIA buildina shouk! 
also t>.considered by Radiation Protection u: part o f this lnitiativl!. 

Need to ev\lluat~ how Radiation Protection personnel a n be inte&f'i!lted with Vendor wof1(cn to Improve work flow effic.ie ncies for BTU 

construction 5taff. 

Vendors re:commended that the preferred loa lion for the Rad iation Protection Control Office Is In {21 tralll!rs {Doub!l! Wid~) located 
netr the R&.FR stagini area south ofth~ r~actOt buUdina a ir lock. 1 
V~on r~commended that the preferred people s111lna area for R&FR wor1ters are in (21 tnllers (Double Wide) locilted south of 
n xtor buldine air kxk. An alternate R&FR worker sta&iflafjump l:t ~nches area k>clted ouWde the ructor buildlnacomainmen? 
lod: Is also requir~. Vl!ndon afso recommended the R&FR Corrvnand c~nter bt touted In one tnler (1) posiUoned south of the rut 
bwklino . 
To mlolt\Uin continuity of wort. and to optlmlzt tht STU labour within the Vendof" wott.fora, a tevitw is r.com~ wtcich lools at 
pctant.ll econOt"""iu of scale l:t Khedullna window opportooitln to reduce labour issues whUe exKUtin&Sallnce of Pl;mt activities 
dur.na nonnal ~:len OUt!~ (i.e ., BOP • JOOJAR In spe:cltied windows). 
Wotbt el'!io...-nc:y pins om be re ~llzed throuJtl utllilina l!l«tronic sl.&n-on for Work Authorlratlon t._ Work Prote:cUon. It Is furth« 
reconvntndtd t.h1t ;an ~alua tion be completed on the vse of video communica.tion In specinc: ltflS ror work flow efficiend~s where 
dHI"ned •:JPf~lle.. 

DHanat.ed W&ik'¥.-a'f' an recenmended to Improve work now ~fficiencies through the Powerhouse to/from the RIA building & WSOB to 
red~o~e» rnonitOfin& and Wilit u~ 

Nttd to evaluate desi&JUtinl sp.ac. lot both Visitor&. •Ktss t._ R.ide• putina dunna DNG.S P.eJurb:shment neat the WS08 enttJn« on the 
a.tTipUS plan (i .e._~ to addteslPittit'IC rtqUlrtments for~ atttnc!l!!:fl/e:nemaJ fUnt$ and COI'\Str\ICtion worktr drop o.-J}. 

Reco~:f th.lt p.urli for the Re:f..ubllhm~t Pr~ct ¥til bt' fitu ccrr-~ firs:t ~ in tM bc:s to the wuc and northwest or tht 
wsoa. It b further~ dvt --''-' c:at.ow- ~ilt'tinJ aas hK ReJutbbhment Vendors and sutf ~ iua.:ed (~ idmtify ;aJ suJ'f 
l:!if"ffl:tl'tLr..l.edtaR~~~t).. 

For weft Gow ~r~ II. is rta:~nvnended ttut a no scncnr.ap:lllicyon stu (no smotl. .. .II'DI) be!' rtai!Mt.M. Negt~till:xwa and 
polic;yunt.qy~b~L~ 

F«wortloweff.c:Mncy~n...~itls~dldtNtarrAr.-be~UnofthtPttlhe-werpdiCYforcor.s:::ru::&nruff. 

t'ftetld/NIOtiJ~dunpsu~ ~erfrcisrn~~l'ldlltoryford neiationwxk. ff7tUoCNrttpaoiWOft.~WCl.Jdbe 
dorot-o.n~~~·towrt~}. 

Fctwcrt ftow ~~-y~ It fste<ommended ttut an~~ I.S1derui.en tDUMSS tN pctenti.ll fer • • nobJues/dr-e:s.s 

~·· po&cyfDr~tion wooton thtTUI'bine an.:S aut'.ceofPbnt wort pro;.cts. ~~~. wor\ W!:n.lkJ bl!' e.teOJad In r.ru1 
1-

( 
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Table A2-Shops & Work Spaces Assumptions, Actions and Recommendations 

VP"ojtcl 
II ~~---lkll • bec:ulion J.a.BAr.- CCnlr«ISllmiY 

Y" rar.<t 
RC'UIIIWI\Irf'ldatlon . ~·liclon M.JftArr~GN (OnlrMISIIi~~lo: 

VPProtJ<! 
\l'~ntklr R•mmmt-lldltlon . f>:K ~ tion M•rk Arnono ConUICI~II~IIlV 
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ISSUE 

It h recomtMndl!d that a contract stn1t~ be dewlopl!d fOI" Refurbishment that Includes a bias for equipment from the protectMiarl!l vta UTP be rtpL~r 

reworked as much as possible off·sitc r~thtr than on the east site fabrk:atlon shops to irnpt"ove d"'Kienc;y and to maximite sa>nnas on pro;t:c:t costs.. 

It Is recommended thilt a contrKt RnttiY be deY~ for Refufbf~t that indudes a bN!s for Vtndors to supply aU their own tools for the Protect. so tNt an , , 
OPG toot alb fs not required as~ existfn& Vendor contract tHms and condlttons. and ro Improve effldency and alleviate then~ ror tddttlonal 
structures/butldlni.S. 
It Is recommended that il contract strttt&Y be develo~d for Refurbfshment that Includes a bfas for Vendors to supply all theoir own callbri t l'd/ptessure boundary 
toollna undl'r thl!lr Certlfteale of Approv"l for tha Projecl so that an OPG central ~dlity Is not required, end to Improve efftclency and alleviate the need for 
1ddltlonal servkes, structures/bt.JIIdlngs, 
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Materlil being mowd as part ol t~ Refurbishment Profert couCd exceed the 7Q-tonne bridae we:iaht limit for the Hole ReNd and Puk 
Road brid.zes. An ahemate strat~/ needs to be communkittd to the lnfrasuvcturt/MOT ttam so that appropriate artema~s om be 
revtewed in a timely ma~r for material that ne~ to be rnoYftl whk:h exceeds these bridle weiaht Mmits. 
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..,_~ .. _... c.:....., Own..-lmll::c• Ow-NMie ApHdTCD ICeyWCiflf ldplfry ISSUE 

Arllnt~arated revte·w wfM b~ conduct~ ot other Pt.M/Proi!'d: wort Kth..ttle:s outside of the Refurbishment Prefect that wiiJ ~ ....... ....,......,. 1'-.(:t-.Gun L-Aow underhlten II the same time as tlw RefwtMshment Project to vaNcYte tlvouJhput ol construction reSOUC"ces in this wort Row anafysis. 

~ Construc.t5on Mana&l!r is to conftrm that t he Ont1rlo Mlnirtry of Transportation (MTO) will comple~ its WOfk at th • Highway 401 
and Ho lt Road lnterchanal! by end of 2015. The Intent Is to commu nklte completion do1te, and to t ract the MTO's progress with 

COro\11\IC I~ M~rl)l!~r AobfnGt.)l!t +r lnflll\ lrUC:hll t resptoct to OPG's Refurbishment Proj l!c t Um ellnes. 

The Maintenance M anaaer will verify the dtfinltlon o f • tn .Service" for PWU staff performing PM maintenance work during the 

m ~-~rY'"otf "IJirllcA:!~ Chrk1.1M:Ittt1t lt ...... Rerurbishment Project u It re lates to terms of wort assignments and poten tial labour Issue s with construalon worten. 

The [);rector of ln fntstructute must ~sure any Hydro One plans to build an tddltlonal tran$lormr:r sbcion Is refttctl!d in the campus 

...... C<l ~Pbfti~J'tf r•Gor,t. lc_..""' 
ptan. Also, tov~r -'gnl'l"'tnts need to 1M totktnlnto KCOUnt o n the exbtina site campos ~an to ensure the spK~ al~uon Is 
adeqUitefy undentood. 

~ Profect MlntJt r ot Fuel Handllrti wil conflrm tha t ES MSA. V61dors will be used fOf" Fuel Handlins and Power Trtd: Maintenance as 

....... ,,..,..,....._... Sorlnr.tattnltcu part ol thtlr Rel'urbfshl'l"'tnt contract st~tti'f. 

The Projt'Ct Manaaer of Balance o r Plant will contrrm that ES MSA Vendors will be ustd for the Balance o f Plant Main tenance as part o f 

Dl•cii)I • IJOP Sc:oltGulhrlt tMir Refutblshment contract stra tegy. 

The Profect Manaaer for Security Projects will contrrm heated concrete/stairwell pathways will be In stalled In the west parlr:in& lo t to 

est lr.IS«v!ltyProiKU Arolhan CoMII wsoe help addrHS winter Ice/sno w safety Issues. 

It is rt<ommended that an entry vestlbi.M be constructed .Jt the west skle o f the powechouse at the! Unit 1 r oll·up door for the ·-- "' '-"""'"- .... ...,. Secdi/OeiNitria c:onstructJon s:aff antranu/exit and material kndlnsfuntoadlni at the east side of the poY~erhouse .Jt the Unit 4 rol up door. 

It Is ~.mended Wt discuuions 'A1:h Cl.'fham Repon Transit be undertllten reaard in8 the potentlal for new/moc:tned transit routes ·- C5l leo-·-- ........ ...,.,i,lo_ ...... ta ~ tN ONGS Sit a vf.ll Part RD.Jd or Holt Road. On site shuttles nMybe conskfered as part of this initiative to Improve efficiencies. 

The ,,,bin~•~ ManJgtr wit rt'"ln~ the ust of space kt the! edstini flttd loa ted OCC (CSA/115 t'l"'etre/Outslde CRA) for optimum 
usa~ It iJ rec.ommtnd~ th.lt this location be utnlt td by Operations fot me Wort Control Area w hkh would result In the need to ·- .... " .......... lnh\Uil(hlff Jocatt Spite rOf, lnd buJd, the fi~d OCC in I n l it emile b:ation. 
It Is r~ tNt a cau:nct stntf:JY be devdoped for Refurbishment Project where Vendo" ensure that OPG Engineerini 
appro vals and a P.fftl,.ltlmp b in plza for a ll saffoldt above 10 ~L A s:ub<cntnctil\i watqt should a lso be determined for - VP ...... bt~ ........... Contran'Wac Vendor supgc:rt {tA ~ K:tffol~a. lraubtiOn. labeurers- 1 per CX!ntnctot or 1 RMce c~~ 
It is rt:ton>mended ht ~D~ 1\t~nlCnfruuuco.:rt a~ kdude the useoflhe u st entrance cknktJthe Proj«t 
f« spearc requWetaents.lnc:h.dilla best use of NW and e:dsone taauties, lndudinc ust t i"U: ASa cfiozry ICCtsS end Mrch.anlGI -- "" vr•~r~ -·-- -.. ....... Maintenua col'tStruaion l:abrii:::ltion!hcploc:lt.iom. 

ltts~tdthltac;c.-:ua:t1:nazybtide-,dopedfotRe~t.,..t,ere\'endanp~a .. careandcon:raloftMtrcum - Ol wr.Jwbr~ C~fmho('f Tnmport and wort EqWpml!"1t (l'Wt) I Material Han dZina: equ~L 

'-~ 
Jtls rKCm..,..ndtcf 1tt11 ai!Klsk;n bern.Jdt: on the ~c;cr.m~n nRtt:CV to' future Refurbishment constl\lction wort to be 
v.K~.Md ..... rthin the ERtuuonProj.ea M1nqffs.scope otwort. To the extent possible, the planned utlh'1t1on oftt.e ESMSA Vendors 

" 
.,.......,.., ___ 

COII&JatUr~•rt f:w B.I:I.Jnc:e of Plant /futl HMWiinJ/ Stum Gene~ tOt I other Profect:s IM't1b to be dete.rrnmd 
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ONTARIO POWER 

Chapter 1- Item # 2 from the Agenda 
Meeting Minutes & Notes 

------------------- ---------

OVERVIEW OF REFURB PROJECT 

ASSUMPTIONS PAUL GORYS - CHAPTER 1 
APRIL 17TH 

l DISCUSSION 
- ---- ----'--

__ J 
1 

I • 
• 

Use new electronic Sign-On, for work protection and work authorization . 
Use Current Staff number estimates presented in the addendum to the Project 
Charter. 

• Trades support is estimated as 40% of those supporting Pickering restart, or approx 
650 incl R&FR. 49% is based on Darlington being a newer plant, having less valves, 
better PM program, EQ program already completed, most BoP scope is remove & 
replace. 

• No Smoking policy yet to be determined 
• Refurb R&FR - West/East entrances - make best use of new and existing facilities 
• Vault will be cleaned for easy access - could be browns-free after calandria tube 

removal and before refueling, (however next unit refurb will start shortly after, so 
browns use will be constant) 

• Maintenance shops may be located on-site or off-site eg: DEC or beyond 
• Plan for "just in t ime" deliveries - no more than 48 hours in advance, preferably at 

night. 
• Designated walkways between powerhouse, Annex and WSOB to reduce monitoring 

and wait times. 
• Turbine Crew to have designated space on the t urbine Floor 
• Fuel Handling and Power Track will be ES-MSA Vendors 
• RP (Rad Protection personnel) to be integrated into Vendor workforce and 

coordinate with site Rad Protection dep't. 
• Existing facilities are off limits (unless for specialty valve work as a cost -effective 

option to building a certified refurb facility) 
• Use of the ASB and East Changeroom will be subject to DSR approval process 
• Information Center to be used for introduction of personnel to site, WBM (whole 

body monitor), and CBT's. 
• Construction/Personnel Elevators to be installed: i) To t urbine hall ii) In South 

reactor Hoist ways 
• Preferred R&FR staging area will be in trailers south of the Refurb unit (to reduce 

travel time and mixing of jump teams if performed in Annex). 
• Alternate staging area will be outside containment airlock (ALl) . 
• R&FR personnel would access Unit from the south, ie from the Annex. 
• BoP personnel will enter the powerhouse from the west end of the main aisle. 
• Bruce used 5 monitors at all major exit points. Confirm the required number of H&F 

Monitors and powerhouse access locations. 

I 
I 

I 

GENERATION 
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• Use of dedicated pathways from the powerhouse to WSOB could reduce wait times 
for monitoring, and possibly expedite lunch and break delays. 

• Prioritize access to washrooms over material handling efficiencies 
• BoP "Blues" policy to be determined. Assume that BoP perform Radiation work in 

Browns, BoP Non-Rad work will be in Civvies (or personal coveralls). 
• BoP 'fire-retardant Blues" policy to be determined 
• Coats are to be hung in Vendor's Job Box, caged areas. 
• Location of Vendor's caged areas to be determined. 
• Tra ilers positioned South of the Reactor building will be used for R&FR PJB. 
• BoP would locate trailers beside the WSOB for work assignments and PJB's, or, 
• BoP would position smaller trailers beside the East Changeroom for GF's and 

Supervisors. Changeroom would be used for work assignments and PJB's 
• RCC to be located in other trailers south side of the Reactor building -Annex is too 

far away for useful support or work clarification. 
• Use of the "overhang" for crew lunches is discounted due to: required Zone 3 to 

Zone 1 monitoring requirements, difficulty in keeping work groups together, loss of 
control of trades personnel, loss of accounting control. 

• Use of "overhang" is possible for staging personnel (R&FR). Work assignment area, 
Rad Protection issuing area, etc. 

GENERt JlQN 

• Lunch area is to be the WSOB for all personnel other than the Turbine crew, who 
will have a dedicated lunch area on the turbine floor. 

• Use of the Annex for lunches will shorten R&FR walk times, but will require a ( 
redesign of the facility or provision of a 3rd floor for lunchrooms, shower and change 
facility. 

• Use of the ASB and East Changeroom (subject to DSR approval) can provide 
reduced travel times for refurb activity on Unit 3 & 4. Discretionary use of this 
facility could lead to scattering of refurb personnel, difficulty in accounting, etc. 
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ONTARIO POWER 

Chapter 1- Item # 2 from the Agenda 
Meeting Minutes & Notes 

OVERVIEW OF REFURB PROJECf 

PARKING LOT PAUL GORYS - CHAPTER 1 
APRIL 17TH 

I DISCUSSION 
I --~--------

1 
I 
I 

• Contractors to Validate staffing numbers for Refurb office and trades staff. (Use 
estimates for now as Aecon does not have sufficient detail to finalize the numbers). · 

• Assemble a consolidated Project List to include all Station Activities, P/M work, 
Projects and MSA working on Refurb or other projects. 

• Assessing Organizational Stress - Islanding Group to consult & maintain 
communications with Station Operations. 

• Can the East Entrance (ASB) be used by BoP/ R&FR workers in the futu re? 
• Opportunities to relocate shops (Consider East /West locations when going forward) 
• Contractors to Share Decontamination areas 
• Confirm Clothing -which groups need Browns, Blues, Greens, ciwies, etc. 
• Winter clothing: where will coats be kept in the powerhouse (Vendors lock up) 
• Consider adding a 3rd Floor to the RIA in addition to use of Contractor t railers. This 

would add showers, change areas and lunch area to the Annex and eliminate t ravel 
to the WSOB for lunch. Annex would be self-sufficient for R&FR work.) 

• Use of Turbine Hall Roof for Temp Offices - HVAC Units 
• Shower Access - Amend Shower Pol icy. (ie: mandatory showers for Rad work, 

discretionary & on employee's own time for conventional work). 
• Availability of Fridges and lockers in the WSOB for storing lunches, or on the Turbine 1 

f loor for the T /G workers. 
• Change Time - TBD 
• Smoking Policy - TBD 
• Parking Policy and Practices: Do tags need to be issued for specific lot access? 
• Staging areas with benches are required next to the airlocks -vault entry jump 

area. This is to facilitate keeping the crew briefed and assembled prior to entering 
the vault. 

• Temporary location for washrooms in the powerhouse for BoP, R&FR, T/G crew, etc. 
(Consider pre-assembled temporary washrooms plumbed into existing washrooms) 

• Negotiate a washroom agreement. (Space is a challenge and we are not in 
compliance with Green Book regarding distance to and quantity of facil ities.) 

• Designate cross walks, and PPE-free routes 
• Reduce Monitoring requirements from P/H to WSOB for lunch, breaks, etc by use of 

designated walkways?. 
• Turbine Hall Lunchroom - can this be used for "clean" BoP workers on off-hours?. 
• Consider locating the Whole Body Monitor in the WSOB vs the I nfo Center. (I nfo 

Center is to be the first point of contact with new workers to be processed on site. 
• Determine Site Accounting process: Use electronic time clock to establish who is in 

~ who is out. Other methods - use "brassing", Security access records, or other 

GENERATION 

Filed: 2016-11-30, EB-2016-0152 
JT1.8, Attachment 33, Page 132 of 624



ONTARIOFuwER 

electronic means. 
• Assembly/Accounting area - Use of Security Access Data or other electronic data? 

Vendors to establish a primary and alternate assembly area for their workers. OP's 
to resolve the accounting issue as part of the Islanding Plan. 

• Negotiate transition of BoP work to Station outage work if concurrent activities 
cause a bottleneck in resource availability, in the ASB if it is used regularly by BoP 
staff. 

• Advance BoP activities as job jar work during outages? 
• Tools policy: Who will supply and control tools? (Including all specialty tools) 
• BoP- to supply tools for non-rad work? 
• Resolve storage of tools, welding rod & pressure boundary tools ... 
• Management Strategy for tools, materials, pressure boundary materials to be 

determined: one common area vs. 1 area per Vendor. 
• Shifts- Confirm # & opportunities (ie: use of staggered start times, 2-3 shifts for 

24/7 operation) 
• Will OPG supply Trades with safety equipment - Blues/Greens etc. 
• Hard Hats - Confirm there is space for storage on the Station side of the WSOB. 

Also consider space for lockers, storage of boots, badges, other PPE and rad 
protection equipment. 

• Wil l everyone receive Blues- to throw over Civvies, laundry would be the 
responsibil ity of the BoP worker. 

• Whole body count move from Info center to WSOB? 
• Consider making the Annex self sufficient to R&FR - provide Browns, lockers, 

showers and Lunch areas. 

GENERf'~N 
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Chapter 1 - Item # 2 from the Agenda 
Meeting Minutes & Notes 

OVERVIEW OF REFURB PROJECT 

CONFIRMED/ CONSIDERED 
MARTIN BROEKHUYSE 

CHAPTER 1 APRIL 17TH 

I DISCUSSION I ---------------
1 • Lunch Room Access - WSOB Lunchroom-Turbine Lunchroom made larger 
I • Locker Assignments (individual or shared?) 
I • Staggered Start times -This is an opportunity to reduce shift change congestion -

Vendors to decide and verify 
• Showers- A licensing requirement for Rad workers. Available to everyone else on 

their own time. Presently the only refurb facility with showers is the WSOB, unless 
Annex is redesigned. 

• Presumed Dress Ensembles: R&FR worse case is Browns, BoP Rad worker: Browns, 
BoP conventional work: Civvies, SG: Browns, Fuel Handling: Browns, Turbine: (Non 
rad)- Civvies. 

• Confirm Trailer requirements, or a 3 rd storey added to Annex - Allocation for more 
office space. Supervision requires a meet/greet area inside the powerhouse. 

• No 3 rd Floor or WSOB tra ilers may be necessary if the entrance is from the east side 1 

of the protected Area. 
• Use of "overhang" for lunch area is not a viable option (zone 3 -> zone 1), may lead . 

to loss of control of t rades personnel, loss of accounting control 
• Use of the "overhang" in conjunction with a Zone 2 route could be used for Turbine 

crew lunches, freeing up space on the turbine floor for storage. 

~--------' 

GENERATION 
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Chapter 1 -Item # 3 from the Agenda 
Meeting Minutes & Notes 

OVERVIEW OF REFURB PROJECf 

WORKGROUPS 
MARTIN BROEKH UYSE -

CHAPTER 1 APRIL 17TH 

I DISCUSSION 

I 

Refurb Maintenance; to continue work on Safety or Non Isolated equipment. 

Fuel Handling; by BTU Trades - Rad Clothing Full Gear. 

RFR: Vault, Waste Processing, staging, Transport and Decontamination areas - Rad Clothing 
Full Gear. 

BOP: Conventional, Radiological, BTU/PWU for all 3 refurb years - Regular Clothing, no Blues. 

Other OPG: PMs, Plant Ops, Interface, Ciwies 

Turbine: IMS - Blues 

Steam Generators CSG); - Rad Clothing - Full Gear 

• * = Challenge 

Note; * Mass Flow of refurb personnel wil l be construction Personnel, and independent of the 
station 

GENER~IlON 

{ 
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Chapter 1 - Item # 3 from the Agenda 
Meeting Minutes & Notes 

OVERVI EW OF REFURB PROJECT 

DISCUSSION 1 

Morning; 

Use of Park Road 
Park in NPA 
Enter site via WSOB 

BREAK DOWN OF BOP - NON 
RAD 

Wear Ciwies t hrough WSOB 

1 Bring Jackets/ Coats t o Job box inside the Powerhouse 
' Perform PJB - at the Workface 

Lunch & Breaks; 

Travel back to WSOB 

I ssues; 

MARTIN BROEKHUYSE
CHAPTER 1 APRIL 17TH 

Work assignments will be given in the WSOB or in t railers adjacent to, to separate rad 
from non-rad worker streams prior to entering the WSOB. (see discussion below) 

Possibly eat lunch in the Powerhouse - use the Turbine crew lunchrooms if avai lable. 

GENERATION 
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Chapter 1 - Item # 5 from the Agenda 
Meeting Minutes & Notes 

OVERVIEW OF REFURB PROJECT 

BREAK DOWN OF BOP - RAD 

· DISCUSSION 

MARTIN BROEKHUYSE -
CHAPTER 1 APRIL 17TH 

~--- -------·------ -------------

Morning; 

Use of Park Road 
Park in NPA 
Enter site via WSOB- Lunchroom/Lockers-( Kit to include TLD) 
Badge in 
Drop off lunch 
Change into Brown 

Lunch & Breaks: 

All workers return to the WSOB for showers (for rad work, as required) and lunch. 

Route to t he WSOB is via the main powerhouse corridor, monitor and exit at the west · 
door. 

Options: 
BoP workers will obtain their work assignments, EPD's and Greenman support in the 
WSOB or in trailers (double size, one for each Vendor) prior to entering the WSOB. 
Then change as appropriate (rad vs non-Rad assignment), proceed to the work face 
for the PJB. 

BoP activity Supervisors will need to have an allocated location either in this trailer or 
the WSOB. 

If the East entrance is approved: 
BoP workers would receive their assignments in the East Changeroom lunch area. 
Change and pick up PPR, etc in the change room (same process as workers are used 
now). 
Change room lunchroom would be used for lunches and breaks. 
Pre-Job's would be conducted at the work face. 
Smaller trailers would be needed for supervisors. 

GENERf LQN 

( 
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Chapter 1 - Item # 6 from the Agenda 
Meeting Minutes & Notes 

OVERVIEW OF REFURB PROJECT 

BREAK DOWN OF R&FR 

t _ -~_!~C~SSION ; 

Morning; 

Use of Park Road 

-----------------

MARTIN BROEKH UYSE -
CHAPTER 1 APRIL 17TH 

Park in NPA (designated new parking area - west of site) 
Enter via WSOB -Lunchroom and Lockers (personal Kit includes TLD) 
Badge in 
Drop off lunch 
Change 
Report to RIA (Annex) 
Get PJB 
Obtain Specialty Tooling 
Use walk ways t o Unit 1 - 4, or Consider use of ASB 
Prepare for vault work and staging outside Airlock 
Obtain Plastics near vault 

lunch; 

Go to WSOB for lunchroom and showers 
Washrooms - depends on location and availability 

Issues; 

Need to see Rad Protection, TLDs, EPDS, Rad Office 
Need to create One stop shopping (EPD) 
Possibility to perform pre-job in WSOB, or an area close to the vault 
Need Area for Supervision and Rad Protection to Meet and Greet their workers 

GENERATION 
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Chapter 1 - Item # 7 from the Agenda 
Meeting Minutes & Notes 

OVERVIEW OF REFURB PROJECT 

BREAK DOWN OF TURBINE 

I DISCUSSION ! 
1-- - -- ------ ------------ -----------

Morning: (Similar to BoP- Non-Radl 

Go Through CSA 
Bring Jackets/Coats t o Job box inside the Powerhouse 
Perform PJB - at the Workface 

Turbine crew eats lunch in Turbine Hall floor 

Breakdown of REFURB MTNC 
PWU Plant personnel - (Planning and Tools) 
117 persons 

Morning; 

Use OSB Entrance 
Regular changerooms 
Does not have an effect on work flow 

ONTARIO POwER 

MARTIN BROEKHUYSE -
CHAPTER 1 APRIL 17TH 

GENFR~TION 
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Chapter 2 - Item # 2 from the Agenda 
Meeting Minutes & Notes 

PHASE OF SHOPS & WORKSPACE 

PARKING LOT 

I DISCUSSION 

TODD TAYLOR- CHAPTER 
2 APRIL 20TH 

r--- --~---- ----------------------------------------------
• Refurb/ BoP stil l have not finalized or narrowed down their scope. Further 

decisions are based on assumptions regarding past refurb/ restart work. 
• Confirm who performs RVs 
• Chestnut Park Accord - verify " In service" definition for PWU PM work 
• Off site efficiencies, scope of work - undertaken in each step 
• For emergent Refurb work; determine cost effectiveness to build a new facility 

inside the fence or to rehab the existing pipe fab shop 
• Regular outage shop space 
• Identify the need/location for scaffolding (TBD) 
• Contractors to obtain Engineering approval for any scaffold above 10ft 
• Storage areas for PPE (Personal protective Equipment) 
• Refurb will launder Browns but not Blues 
• Contractors will be responsible to provide and care for Blues (fire retardant or 

non) 

GENERATION 

• Understanding of contracting strategy and potential impact - example Tool Crib, ' 
common storage areas i 

• If Feeder prep can be done off-site, will Annex shop space be available for BoP? ' 
• Vendors should hire a logistics person to handle material movements and 

coordinate repair activities. 
• The RFR project's intent remains to use the Shop space in the RIA (Annex). 

--------· 
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Chapter 2 - Item # 2 from the Agenda 
Meeting Minutes & Notes 

PHASE OF SHOPS & WORKSPACE 

ASSUMPTIONS 

D!SCUSSION 

• RIA (Annex) is exclusive to R&FR use 

TODD TAYLOR- CHAPTER 
2 APRIL 20TH 

• Existing maintenance shops are exclusive to stat ion maintenance. 
• Feeder preparation and R&FR work wil l be performed in the Annex 
• Existing maintenance equipment may be needed for specialty valve work 
• Conventional - Anything that can be done off site should be 
• Assume existing contractor shops are available for mechanical work (outside the 

Island) 
• All new work (equipment, materials, etc) and preparations are performed off

site 
• Shop facilities are based on 60% of BoP scope from Pickering RTS: (Darlington 

is newer, fewer valves per system, better PM program, EQ program already 
finished). 

• Breakers and Relay ca librations to be performed off-site 
• If a piece of equipment needs to be removed from the Protected area for 

repair, it may as well be sent off-site as opposed to a satellite shop on site. 
• Calibration Shops numbers and locations 
• No jurisdictional issues in use of shops (BTW/PWU) to be shared 
• Potential Dry I ce Cleaning/Decontamination App. 
• R/V's are to be re-worked 
• (most) other valves to be cut out and replaced 
• Obtaining repair parts for va lve rebuilding is a problem (lengthy, parts not 

available) 
• Qualifying an R/V shop is difficult 

GENERATION 
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I 

Chapter 2 - Item # 3 f rom the Agenda 
Meeting Minutes & Notes 

PHASE OF SHOPS & WORKSPACE 

SELECT SHOPS TO BRAINSTORM AND 
REVIEW FOCUS SESSION 

.TODD TAYLOR- CHAPTER 
2 APRIL 20TH 

DISCUSSION 
PERFORM BREAKDOWNS ON THE FOLLOWING SHOPS 
THROUGHOUT THE DAY ... 

• Mechanical Shop 
• Electrical Shop 
• Civil Shop 
• Hot Shop 
• Clean & Contaminated Scaffolding 
• Work Control Permit Prep 
• RP Office Teledosimetry 
• First Aid Station 
• Safe Work Area Depot 
• Waste Handling Reduction 
• Methodology: Pick a shop, determine requirements, layout, work performed, 

engineering details (services, etc) 

------ ---------------

GENERATION 
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Chapter 2- Item # 4 from the Agenda 
Meeting Minutes & Notes 

PHASE OF SHOPS & WORKSPACE 

WALK TI ME CHART - DNGS 

DISCUSS! I 
ON I 

~ From To 

ASB entrance door ASB exit door 

i 
ASB exit door Peewees 

I 
Peewees Lunchroom (includes monitor) 

I 
I Lunchroom Change room( exit door) 
I 

Peewees U4 

U4 U3 

I U3 uo 

I uo U2 

U2 U1 

I Ul exit door (includes monitor) 

U 1 exit door (West door) WSOB I 
I 

I Parking WSOB 

. WSOB RIA 

RIA Ul 

RIA U2 

~ Ul U2 

U2 outside door U2 middle point in zone 2 

U2 middle point in Zone 2 to outside U2 door 2A 

U2 uo 
uo U3 

I 
U3 U4 

U4 Peewee entrance 

l WSOB entrance door WSOB exit door 

~ Smoking area located south side beside Unit 3 Door 4A in front of Standby generator 4} 
i 
t 

ONTARIOFiiWER 
GENERATION 

DOUG BOYLE - CHAPTER 2 APRIL 
20TH 

I 
Walk t ime Comments 

I 
I 

6 min l Os I 
1 min I 

lmin 30s 
I 
I 

1 min 35s Add 10 minutes to change 
i 
I 

52s I 
lmin 55s I 
1 min 20s I 
58s I 
l min 16s I 
lmin Sls West door I 
lmin 45s End of Fence i 

i 
10 minutes 

I 
I 

3min Ss ! 
l min l Os Door 1A I 

I 
2min 12s Door2A I 

I 
I 

I 

lmin 41s OUtdoor walk from doors 1A to 2A , 
I 

l min l sec Includes hand and foot monitor 

lmin 30sec lndudes full body monitor 

lmin 40s Outdoors (Door 2A to OAl 

lmin 30sec Outdoors (Door OA to 3A) 

l min 40s Outdoors (Door 3A to 4.A) 

3min 30s Outdoors (Door 4A to Peewee) 

6min 10s BasedonASB 
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Chapter 2 - Item # 5 from the Agenda 
Meeting Minutes & Notes 

PHASE OF SHOPS & WORKSPACE 

MECHANICAL SHOP TODD TAYLOR- CHAPTER 
2 APRIL 20TH 

GENERATION 

DISCUSSION j BoPI_FH/SGs/Maintenance/Turbine/Layup-Islanding/Shutdown 
__ ·- ~ __ Coolmg ... __ _ _________ -~--- _ ___, 

• Scope: Pumps, motors, ACU's, Valves and R/V's 
• Bruce OPEX: MM took over Plant Valve shop, all non-Rad work went off-site, 

UTP's were well coordinated and streamlined, anything other than U/A and 
sheet metal can be sent out for work. 

• Pumps and Valves are maintained by millwrights, often the same 
individual (don't make separate shops) 

• Size 100' x 50': some lathes (no mills), approx 10 workbenches, tables 
• Potential Locations: Similar to existing MA shop at Darlington 
• Use Former Annex location; Waste Reduction facility, (old) WTP location, new 

Mtce Facility, breakdown shop - ( 
• Satellite locations for: maintenance/ valve/ pump shop, welding/brazing area, 

Kalsai/ Viper/ Flowscan stat ions 
• Valves and R/V work to be kept separate for QA purposes 
• BTU Scope/Maintenance Scope: 
• Specialty needs for Turbine scope (Specialty equipment) 
• All valves that are out of service (steam path) will be BTU 
• Any valves that are in-service (moderator, liquid zone, safety) will be PWU 
• Assume all work and preparations are completed off site 
• Can valve specialist s bring on-site trailers for valve work? 
• On site: Repa ir/Emergent/Outage work- Outside Refurb 
• Satellite: Machine Shop, Mechanical valve shop/pumps 
• Weld/Brazing Area - Kalsai -set up Viper Flowscan. 
• Hoisting and Rigging equipment Storage 
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Chapter 2- Item # 5 from the Agenda 
Meeting Minutes & Notes 

PHASE OF SHOPS & WORKSPACE 

DISCUSSION 1 

. ELECTRICAL / CONTROL 
MTCE SHOP 

TODD TAYLOR- CHAPTER 
2 APRIL 20TH 

GENERATION 

--~ 

• Approx 400 sq ft required (20' x 20') 
• Satellite Electrical work area -tube bending 
• Instrument bench area 
• Power pack repair 
• Assume 3 Vendor calibration shops (1-3 areas) due to the need to separate 3 

Vendor's QA programs (unless each Vendor signs on to the others) 

'----- -----------

Chapter 2 - Item # 5 from the Agenda 
Meeting Minutes & Notes 

PHASE OF SHOPS & WORKSPACE 

CIVIL SHOP 

DISCUSSION I 

• Sheet Metal and Insulation 

TODD TAYLOR- CHAPTER 
2 APRIL 20TH 

• Needs equipment for Insulation wrap: rollers, edgers, benders 
• Scaffolding Prep area (to cut tubing and planks, etc) 
• Painting area 
• Laborers require custodial equipment storage 
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Chapter 2- Item # 5 from the Agenda 
Meeting Minutes & Notes 

PHASE OF SHOPS & WORKSPACE 

DISCUSSION I 

HOT SHOP
CONTAMINATED AREA 

TODD TAYLOR- CHAPTER 
2 APRIL 20TH 

GENERATION 

---- ---·----------------
• Everyone except for R&FR is to share (eg: Contractors, PWU, ES-MSA Vendors, 

etc) 
• Machining (mostly Lathe/Mill/Drill press work) 
• Welding area 
• Bench work 
• Hoists 
• Hot Shop requires separate bays for: Shops, off-gassing, laydown, 

Decontamination 
• a 25' x 50' area can cover all 4 bays 

------------- --- ----- -------------- - ------ - -- ( 
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Chapter 2- Item # 5 from the Agenda 
Meeting Minutes & Notes 

- --· ---- ---------------· -- ------------

PHASE OF SHOPS & WORKSPACE 

CLEAN & CONTAMINATED 
SCAFFOLDING 

DISCUSSION I CLEAN SCAFFOLDING BULK 
--

• Tented or pre-fab building (outside protected area) 
• I nclude storage and cut and prep area 
• Approx: 100' x 100' similar to Fukushima building 

TODD TAYLOR- CHAPTER 
2 APRIL 20TH 

--- --------

• Locations: Lakeshore Road south of the Vacuum building, or near the ASB but out 
of the way 

For clean scaffolding inside the plant: 
• South side of condensers, similar to existing plant use areas. 
• Cage or lay down approx 30' x 30' 

------- ---- ------ ------ ---- --~ 

~_DISCUSSION ' __ CONTAMINATED SCAFFOLDING BULK 

• Sea cans {Decontaminated) 
• Gravel footing 
• Foot Print approx 100' x 100' 
• East or north of Vacuum building 
• R&FR - 100 Sea-Con options 

Keep some contaminated scaffold materials in the powerhouse: 
• Inside the protected area by the steam generators 
• I nside the plant storage; 10' x 60' on the 87m or 92.5m Elevation 

-- ~--~- --- - --~ 

GENERATION 

i 

I 
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Chapter 2 - Item # 5 from the Agenda 
Meeting Minutes & Notes 

----·------

PHASE OF SHOPS & WORKSPACE 

WORK CONTROL & PERMIT PREP / 
RP OFFICE TELEDOSE / FIRST AID 
STATION 

--~!!CUSSION _L __ ~OR~CONTRO~~ ~ERMIT P~EP ____ _ 

• Contact Kevin Wodzak (Refurb) for detailed sizes 

---------· 

TODD TAYLOR- CHAPTER 
2 APRIL 20TH 

• Options; 100m el at the Refurb Unit- North side of corridor 
• 115m at the old OCC Location 
• 115' South side of Turbine Hall 
• Trailer South side of plant or west end 
• Possibly 2 locations (R&FR and BoP areas) 

GENERATION 

!_DISCUSSION RP OFFICE TELED~~IMETRY ______ -----------· ______ _ 
1 

• 2 Locations needed (for overlap of 2 Refurb Units) 
• 100m south side of the reactor building near R&FR Jump area 
• 107.5m or 100m in the main corridor (as per Charter drawing) 

DISCUSSION FI RST AID STATION 

• Should be in the Protected area to accommodate an injury in Browns 
• Need an area with 100 sq foot space 
• 107m at the 4-Corners (existing first aid I Decontam room) 
• Review RIA (Annex) or WSOB for space for non-Browns First Aid station 
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Chapter 2 - Item # 5 from the Agenda 
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PHASE OF SHOPS & WORKSPACE 

SAFE WORK AREA DEPOT 
& WASTE HANDLING 
REDUCTIONS 

DISCUSSI~~ - L~~~ WORK AREA DEPOT 

• For storage/ dispensing of signs, barriers, etc. 
• Approximately 200 sq ft required (per Charter) 
• 100 or 107m near lay down area 
• 100' Across from the stairs RH Tl-107 or 108 

DI SCUSSION WASTE HANDLING/ REDUCTION Area 

TODD TAYLOR- CHAPTER 
2 APRIL 20TH 

- - --- - --
• Review CSA options 
• Existing facility? 
• Rad & Convent ional t ransfer location requ ired - approx 30' x 50' 
• Use small bins at each elevation (approx 4'x4' boxes) for crew to pick up daily 
• Options ... 
• #1: 100 Level - Walk down/Review 
• #2: 107.5 - Walk down/Review 
• #3 : 100' Room 103/104 
• #4: 87 South of FM Duct 

GENERATION 
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PHASE OF SHOPS & WORKSPACE 

DRY ICE PRESENTATION 

ONTARIOFiiWER 

ROCCO CANT'!LINI - CHAPTER 
2 APRIL 20TH 

GENERATION 

~~SCUSSION I See attached for:_!_~_~_lx.:_s~_nt_a_ti_on ___ _ 

( 
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Dry Ice 
Cleaning/Decontamination 

ONTARIOFOWER 
GENERATION 
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Dry Ice Cleaning/Decontamination 
. . . . .. . .. : 

What is Dry Ice Blasting? 
• A relatively new cleaning process using,__..s~o~li~d _ ____ _ 

C02 pellets. The pellets are made by taking 
liquid carbon dioxide from a pressurized 
storage tank and expanding it at ambient ( 
pressure to produce snow. The snow is then 
compressed with a die to make hard pellets. 

ONTARIO POWER 
GENERATION 

{ 
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Dry Ice Cleaning/Decontamination 

The Process 
C02 pellets/snow are propelled at a high velocity, 

impacting and thus cleaning a given surface. This is 
broken down into three specific steps. 

Step 1: Energy transfer - knocks off the contaminant 
without abrasion. 

Step 2: Micro-Thermal Shock- cold temperature ( -79') 
of pellet creates thermal shock between surface 
contaminant and substrate (parent material). 

Step 3: Gas Pressure - pellet upon impact goes from 
solid to gas (sublimation) rapid expanding gas 
forces contaminant from underneath substrate. 

ONTARIO rOWER 
GENERATION 
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Dry Ice Cleaning/Decontamination · 
. . 

• .. ' .. ••• 4 • • • :. • - • - • 

Benefits: 
• Reduction of liquid waste stream in house. 
• Reduce manpower hours required for 

--------ttdesootam~-Rat~o n a tldi-Gt:-cleafl-iAQ.--(CostSa.v.U:lgs,___ ___ _ 
$$$$$) 

• Reduced worker dose/public dose. 
• Reduced solid waste stream. C 
• Eliminates potential damage to machine parts and 

tools. 
• Reduces used of hazardous chemicals - worker 

exposure and waste (non-toxic) 
• In-situ cleaning - cleaned at source. 
• More thorough decontamination/-eleaning . ----

ONTARIOF&wER 
GENERATION 
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Dry Ice Cleaning/Decontamination 
. . 

Current Industrial Applications: 
• Aircraft/aerospace 

• Pulp and Paper 

• Oil and Gas 

• Printing 

• Plastics and rubber industries 

• Food Industry 

• Marine 

• Utilities 

ONTARIOPOWER 
GENERATION 
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· Dry Ice Cleaning/Decontamination 
. . . . . 

Possible Applications at OPG 
Radiological 

( 

• Equipment which requires rebuilding i.e. relief 
valves Scaffold tubing - currently--1600 l~ln=-=e--=a-=-r -----
miles stored on site. 

• Contaminated, motors 
• Heat Exchangers "boiler bare" 
• Solid Waste Stream i.e. welding machine 

destine for the Bruce Nuclear Waste Facility 
• Unit 2/3 Safe Storage Project i.e 

decontamination of equipment and concrete 
structure. 

• Fuel Handling - ---

ONTARIOPOWER 
GENERATION 

( 

Filed: 2016-11-30, EB-2016-0152 
JT1.8, Attachment 33, Page 159 of 624



Dry Ice Cleaning/Decontamination 

Conventional 

• Electrical Switch gear 

• Electrical motors "eliminate hot spots, greater 
equipment reliability 

• Cleaning of oily residues 

• Heat Exchangers 

• Turbine blades/roots 

• Generator Stator 

• Paint removal 

ONTARIOFOWER 
GENERATION 
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Dry Ice Cleaning/Decontamina.tion 
. ' 

. . . ~- . ' l '"' . . - . . 

Path Forward 
• Develop a "TEAM" of stakeholders (eng ineers, 

operations, maintenance) 

• Benchmark against other Utilities (Nuclear) to 
determine current applications. 

• Develop business case to determine feasibility 
of this application for OPG Nuclear 

ONTARIOFOiiEil 
GENERATION 

( 

( 
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GENERATION 
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ONTARIOFOwER 

Chapter 3 - Item # 2 from the Agenda 
Meeting Minutes & Notes 

------ -------- ------· 

MATERIAL FLOW 

TODD TAYLOR- CHAPTER 3 
APRIL 24TH 

GENERATION 

I DISCUSSIO~l __ A_S_S_U_M_Pn __ o_N_s ___ _ 
------1 

• 
• 
• 

• 

• 
• 
• 
• 

• 
• 

Materials will be Vendor supplied and inspected . OPG receipt inspection is not required . 
Material must be in Passport 
Vendor to provide OPG with Passport information for material history dockets; how the entries are to 
be input is TBD. Populate material/equipment data to agreed standards 
Vendors to provide designated Security cleared and Orange-Badged drivers to make the deliveries to 
Site and into the Powerhouse (avoids the need for rad/security escort on site). 
Bi ll Gearing Guardhouse will be made available to Refurb for pre-cleared shipments 
Site clearance can be processed in under 30 minutes per delivery 
Vendors to remove packaging offsite (at Vendor's facility) where practical 
Vendors to de-package sensitive materials at the loading bay (west roll up door). Packaging waste to 
be removed on the delivery truck. 
Shipments to site are pre-cleared by security 
Regular (non-cleared) deliveries to be made via the ASB at night (off peak times) 

I 
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ONTARIO POWER 

Chapter 3 - Item # 2 from the Agenda 
Meeting Minutes & Notes 

---------- ·-- --------

MATERIAL FLOW 

DISCUSSION PARKING LOT 
1'--·-

TODD TAYLOR- CHAPTER 3 
APRIL 24TH 

• Vendors to provide and maintain their own material handling equipment (lift trucks, cranes, etc) 
• Operating Machinery; care and control of TWE equipment 
• Site shipments are scheduled at night and evening t ime 
• Site to designate a Staging Area for pre-cleared trucks waiting for site access (final security and 

material checks to be completed here to expedite transit time through security gate) 
• Consider RFIDs for tracking, Care & Control of material and equipment 
• Retube waste reduction facil ity location 
• Consider concrete or gravel areas for land/sea containers for bulk storage (area tented/covered) 

- _,_ 

GENERATION 

( 

I 
r 

, 
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Chapter 3 - Item # 2 from the Agenda 
Meeting Minutes & Notes 

MATERIAL FLOW 

~ DISCUSSI_O_N----'i'--__ c_oN_S_I_D_ER_/_CO_NFIRM 

I 

(no items on this discussion) 

ONTARIOPuiiiiER 
GENERATION 

---- ----------- -- --

TODD TAYLOR- CHAPTER 3 
APRIL 24TH 

--~ 
I 
I 

______ l 
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ONTARIOFuWER 

Chapter 3 - Item # 3 from the Agenda 
Meeting Minutes & Notes 

MATERIAL FLOW 

DISCUSSION MATERIAL FLOW 

TODD TAYLOR- CHAPTER 3 
APRIL 24TH 

--- ------------

OFF SITE (Prior to shipment) : 

• Vendor supplies Materiai/Equipment/consumables/ plastic totes 
• Consider packaging materials; preplan to minimize transient combustibles or perform de-

packaging where practical 
• Vendor receipts and stores supplies at an offsite facility 
• Segregated Pressure-Boundary material storage 
• Shipments to site are pre-cleared by security 

GENERATION 

j 
I 

• Schedule "x" amount of shipments per day per Vendor 
- --------r------..,-'E>ispatcfrSecority-efficerto-Vendor/-mttft-tple-4/endorsr---- ----- - ---------:-- - ----

• Vendor to keep materials in house until ready for a "just in time" shipment 
• Locations (of off-site storage) intended to be close to plant to facilitate security or warehousing 

inspection. 
• Vendor to provide security-cleared, Orange qualified staff to transport/deliver material/equipment 

into the powerhouse and to the work location (includes forklift etc ... ) 
• Resolve EPSCA and Labor jurisdiction issues regarding first contact of materials on site by 

Teamsters 
• Verify Security interface; ie : ensure lock or delivery truck have not been tampered with etc ... 
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ONTARIO POWER 

Chapter 3 - I tem # 4 from the Agenda 
Meeting Minutes & Notes 

--------------

MATERIAL FLOW 

DISCUSSION I OPG SITE - DELIVERIES ONTO SITE 
~------------- -------

MATERIALS ARRIVE ON-SITE: 

• From 401 to Holt Road (or Park Road) to east site 
• Arrival at ASB gate and joins line-up 
• Driver phones security to notify of arrival 

TODD TAYLOR- CHAPTER 3 
APRI L 24TH 

• Security drops the gate and vehicle physical inspection completed, contents checked and OK'd. 
• Security locks up the truck, opens the gate and allows the truck in 
• Proceed to the delivery location. For non-R&FR this will be the west roll up door to the main 

corridor. 
• Unload material at this point 
• Finalize de-packaging. Bag and tag components where appropriate. 
• Send waste packing out with the same truck. (Waste cont rol responsibi lity is with Vendor) 
• Quantity, Verification completed by Vendor. 
• Bring materials to Vendor's point of use (workface, lockup, etc) 
• Reverse process for the truck to leave. 

GENERATION 
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Chapter 3 - Item # 5 from the Agenda 
Meeting Minutes & Notes 

ONTARIOFOWER 
GENERATION 

MATERIAL FLOW 

TODD TAYLOR- CHAPTER 3 
APRIL 24TH 

L_ DiscussioNj_ _ _ oPG_ LAY DOWN AR __ E_As __ 
I 

I 
MATERIALS IN-PLANT: 

• ISSUES: Materials brought in to plant 
• Materials to be removed from plant 
• Laydown areas for materials in/out 
• Material Tracking and counting 

• LAYDOWN AREAS: new materials 
• Dis-assembled parts 

--------------L---~.~~qs~rrnmat~·~--------------------------------------------------------~-----------
• Pressure Boundary segregation 
• Scrap materials clean/ contaminated 

• Need multiple lockable caged areas for contaminated equipment (controlled) 
• Try 87m or 92m Elevation beside the CCW duct wall 
• Caged areas to be as close as possible to, or attached to the Hot Shop 
• Pressure boundary cages (approx 10' x 20') multiplied by number of Vendors 
• Look for space on 115m 
• Consumables cages (approx 10' x 20' x number of Vendors) 
• Flammables/Chemical/ HAZMAT storage cabinets need to be located close to shops; maintained by 

Vendors per OPG SATM requirements 
• Gang box, look for space on 87m elevation 
• TWE parking area 
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Chapter 3 - Item # 6 from the Agenda 
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MATERIAL FLOW 

I DISCUSSION I r -·- ---'-------BULK STORAGE 

' • 
• 
• 
• 
• 
• 
• 
• 

Use Land/Sea containers 
Vendor approved units for offsite decontamination 
Est quantities: 
Approx 6 - 8 containers of scaffolding (based on Bruce OPEX) 
2 - 4 containers for used insulation 
2 - 4 containers for handrail/ piping/ equipment 
4 containers "mise" 
(total on site: approx 20) 

ONTARIOPuiiER 
GENERATION 

---·---- -· --

TODD TAYLOR & CHRIS 
MACKENZIE CHAPTER 3 

APRIL24TH 

• Possible locations: south shore area, east annex, by vacuum building south 

I 
I 
I 

I 
I -- ________ _) 

Filed: 2016-11-30, EB-2016-0152 
JT1.8, Attachment 33, Page 170 of 624
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ONTARIOFOWER 
GENERATION 

---- ----- --- -- -------- ------ ---------- ----- - - --

MATERIAL FLOW 

DISCUSSION REMOVING MATERIAL FROM SITE 

TODD TAYLOR & CHRIS 
MACKENZIE CHAPTER 3 

APRIL24TH 

---------- ------- ----· ---------- ·--- -----
• f-laintain a dedicated RP crew to prepare UTP's (provided by the Vendors, working under DNGD Rad 

Prot'n) 
• Incorporate return shipments in twice a day shipping schedule 
• Use West roll-up door at 100m elev for drop off/pick up for Refurb 1&2 
• Stage vault waste near south side reactor doors. 

Chapter 3 - Item # 8 from the Agenda 
Meeting Minutes & Notes 

MATERIAL FLOW 

DISCUSSION OTHER 
-

TODD TAYLOR & CHRIS 
MACKENZIE CHAPTER 3 

APRIL24TH 

• Storage area for Vendors' QA binders & documents, multiplied by t he number of Vendors 
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ONTARIO POWER 

Chapter 4- Item # 2 from the Agenda 
Meeting Minutes & Notes 

GENERATION 

--------------- --------------
Site Infrastructure Layout and Plan 

DISCUSSION 1 ASSUMPTIONS 

MARTY BROEKHUYSE - CHAPTER IV 
APRIL 26TH 2012 

• MTO to complete Holt Road/ 401 Interchange by the end of 2015 
• Holt Road is not expected to be a bottleneck to traffic arriving on site. 
• New build has been factored into the traffic studies. 
• Road construction will also improve the South Service road to the DEC 
• Holt/Park road Bridge repairs will ensure rating at 70 tons 
• No Refurb load to exceed Bridge rating 
• No security stops at Holt/Park Road (Security hut will have a manual barrier for 

emergencies only) 
• Hydro One will be expanding the switchyard east to Holt Road, and adding 3 

new rows of transmission towers north, and one new set of towers east. 
• Parking; First come First served - Color tags for Parking 
• Parking, First come first serve 
• Total parking is 1750 in 4 new lots 
• 20% Reduction in Parking due to snow storage in the winter (alternate options; 

soccer fields and offsite areas) 
• Heated concrete stairs and pathway to be installed for walking to parking lots 
• Trucks can be expedited into the Protected Area within 30 minutes 
• No PJB t raining in the tra ilers, work assignments to be held in the trailers 
• EPD distribution - Centrally 
• RP Group 107 Elevation 
• Refurb Scope Control to coordinate all PM and maintenance work, breakdown 

repair of refurb unit equipment, all refurb unit project work. New work freeze 
date is Oct 2014 (scoping process similar to MA-0013). 
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Site Infrastructure Layout and Plan 

GENERATION 

MARTY BROEKHUYSE - CHAPTER IV 
APRIL 26TH 2012 

I DISCUSSION PARKING LOT 
--------

• Trades availability is a high risk (Cumulative risk of trades demands for Refurb, 
of New Build, possible Bruce Power work) . 

• Car Drop off section in front of WSOB for car pools 
• Consider Worker mass transport (Clarington Bus or OPG shuttle service to DEC/ 

WSOB entrance) 
• Consider use of an electronic sign advising of parking spot avai lability per refurb 

lot 
• Visitors/ Management Parking spots (approx 50) near to the WSOB 
• Address Safety concerns -(Slips/Trips/Falls in parking lots), install heated stairs 

to upper levels 
• Parking issues are more problematic on the east side 
• R&FR work will be round the clock (24 hrs), BoP will be 2 shifts, T/G will be days ( 

only 
• Contractors to negotiate staggered starts for trades to spread out waves of 

workers arriving for work 
• Where will the workers "clock in" (ie: @WSOB, Annex, work face, etc?) 
• Consult with Health Physics to establish monitoring requirements from: Reactor 

bay to Unzoned area or staging t railers, and exit monitoring requirements from 
west aisle to unzoned area (route to lunch in the WSOB). 

• Plan use of BGG for small truck scheduled and pre-security cleared del iveries 
• Designate a staging area for semi t rucks 
• Exploranium causes a back up of vehicles 
• Rad monitoring inconsistencies - query why Hand and Foot monitor is only 

located one way, Full body located south to the unzoned area. 
• Zoning challenges 
• No deliveries after 8:00pm 
• Retain Pipe Fab shop to accommodate Refurb Contractors (option; Vendor 

offsite) 
• Aecon's Plan Control - Retube Plant Cen, Permit Prep Aecon to approve Room 

203 on 107.5 elevations. 
• TWE Parking Area for Forklifts etc ... (Discussion with station for shared parking 

location and charging station for 6 devices) 
• Vendors to consider a dedicated Logistics person to facilitate deliveries, UTP,s 

etc. 
• Additional washroom facilities - use the Annex or add portable units plumbed 

into existing powerhouse washrooms 

\ 
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Site Infrastructure Layout and Plan 

GENERATION 

MARTY BROEKHUYSE- CHAPTER IV 
APRIL 26TH 2 012 

DISCUSSION 1 CONSIDER/ CONFIRM 

• Building a road behind UFDSF for use by trucks accessing the ASB 
• Explore potential use of OPG-Forbes warehouse, located in Whitby off 

Thickson to stage and pre-inspect deliveries to Darlington. 
• X-ray machine may still exist in this building. Infrastructure is already there. 
• Is staging area and material storage available in this warehouse as well? 
• Straightening out Holt road south of the railway bend to incorporate a road 

behind the WFSB's, to separate truck traffic from car traffic. 
• Designate an on-site truck search area to facilitate refurb deliveries that 

arrive in unsealed pick-up or flatbeds. 
• Showers/Change/ lunch room in a new third floor in the Annex 
• WSOB to accommodate Balance of Plant 
• Use of Trailers in the west may not be essential for daily work if supervisors 

can be seated in the WSOB. 

- - -- - - --·--------- --- ---- -----
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GENERATION 

Chapter 4 - Item # 3 from the Agenda 
Meeting Minutes & Notes 

-----------
Site Infrastructure Layout and Plan 

MARTY BROEKHUYSE - CHAPTER IV 
APRIL 26TH 2012 

I l DISCUSSIO~--~E~URITY C~~CERNS & OPPORTUNITIES _j 
I 

• X-ray the contents of the truck, everything that fits on a skid (unloading, x
ray and reloading) 

• X-ray is to take place at the warehouse (pre-clearing x-ray at warehouse) 
• Physical Inspection is still required for enclosed items by security and to 

prepare bill of lading (to the same standard as shipments to the Darlington 
warehouse). 

• Closed van/ trailer will be sealed by Security. 
• If the delivery veh icle cannot be sealed, then re-inspection on site is 

required, or the shipment must be escorted by a line of sight NSO (one per 
vehicle). 

• Drivers to be designated by the Vendor, be security-cleared, Orange II
Badged, Teamster-registered, regularly assigned so as to become familiar to 
Security. 

• Scheduled pre-cleared deliveries to take priority over other deliveries at the 
station (Fuel Rods are top priority) 

• Weekly/biweekly schedules can be arranged 
• Use ASB Sally port as intended 
• MSB I BGG has a Manual Lift Gate as a backup - not normally staffed by 

Security 
• Regular use of BGG will require an additional 4 NSO's per shift 
• Call ahead from warehouse for priority delivery -only one more NSO is 

needed 
• Main reason for present delays is improper sponsorship at site, or lack of 

security clearances, incomplete forms. 
• Interaction with driver for Inspection/ Swabs/Cabin Search process - 5-10 

minutes usually. 
• For Refurb Security could staff up for a safely and timely search wit h 2 more 

NSO's and process 2 - 3 vehicles at the same t ime. 
• 3 lane option ... expand truck waiting area outside ASB by using diagonal 

parking 
• Pre-cleared vehicles can be expedited to the front of the line and processed 

ahead of regular deliveries. 
• All vehicles must leave via the ASB due to Exploranium monitoring 

requirement. 
• ASB is less busy after 4pm, but is typically open until 8pm. Take advantage 

of late afternoon deliveries. 

I 
! 
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i 
I 
I 

• Additional shift at the ASS will require up to 10 NSO's to properly staff the 
Observation Post, operate the Sally port, conduct multi-lane vehicle searches. 

• Vendors will need to assist in control of Trades parking tags for Refurb 
parking. 

1 
Unloading Strategy: 

• Modify roll-up door at the West end of the powerhouse mail corridor to a 
Ray-Tech style door 

• Construct a weather enclosure to accommodate personnel entry/exit and 
monitoring, truck door, Hand and Foot or Portal monitors, equipment entry. 

• Deliveries of refurb equipment to be via closed and sealed vans or trailers, 
with hinged sides. 

• Need a way to unload trucks without constructing a truck level dock. 
• Mark a "PPE-Free" walkway from the west station entrance to the WSOB. 

Re-Visit Personnel Flow: 
• BoP trades estimated as 250 persons; approx 60% by day and 40% at night 
• WSOB Lunchroom can hold 408 persons. 
• WSOB Change rooms can accommodate 1000 men and 200 women. 
• Supervisors will find a "quiet corner" in the station to conduct pre-Job 

Briefings and give work assignments. 
• R&FR will conduct PJB's in the Annex lunchroom 
• OCC will be in the Annex 
• RCC to be in a trailer south of the refurb unit 
• Balance of Plant have 240 seats available in the WSOB office area. 
• G/F's, Foremen, Supervisors will be planning future week's work and so will 

not be entering the plant on a regular basis (so seating in the WSOB is 
acceptable). 

• The Annex will have 46 office seats for BoP, 25 for supervisors and 6 for 
G/F's 

• Approx 250 trades will need approx 25 supervisors and 10 G/F's (to manage 
trades groups of 10). 

• Use the WSOB lunchroom for stand downs or general assembly area. 
• Place 3 trailers south of the Refurb unit: A double trailer for staging vault 

jumps, RCC trailer, Rad Protection office and staging area. 
• Optimize set up of trailers for 2 units. 
• EPD issuing station can be a set of tables and hoteling stations in the main 

aisle. 

Comments from Radiation Protection: 

• Rad Protection is working to phase out Hand and Foot (H&F) monitors (as 
budget permits). 

GENERATION 

I 
I ,. 
I 
I 
I 
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• Portals are installed south of the reactor area due to mult i-zone change from 
Zone3 to Unzoned. 

• H&F monitors at the north due to single zone change from Zone3 - 2. 
• RP would like to position Whole Body Monitors (WBM) at vault exits and Zone 

3 boundaries 
• EPD distribution is considered best from a central location. 
• Additional RP techs wil l be added to support the Vendor's staff. 
• RP needs to be a central group under the Refurb organization. 
• OPG needs to have a direct line of accountability for Rad Protection . 
• Preferred organization is for RP to be embedded in Vendor's crews but report 

to OPG Rad Protection for daily updates and direction. 
• RP is committed to provide sufficient quantity and quality for RP support. 
• Outage RP and dosimetry station are usually located on the 107.5 across 

from AL2 
• RP agrees with the use of a trailer for staff and Teledosimetry equipment. 
• EPD's could be issued in the Annex, at the Rad Office, or by Greenmen on 

behalf of their crews for the day. 

GENERATION 
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Site Infrastructure Layout and Plan 

GENERATION 

MARTY BROEKHUYSE & ROUND 
TABLE DISCUSSION - CHAPTER IV 

APRIL 26TH 2012 

!_DISCUSSION I CONSTRUCTION LAY DOWN STRATEGY 

1 • Mechanical Maintenance Shop; Use the existing Pipe Fab Shop- do not 
j destroy until after Refurb. (all work pieces must be expedited UTP'd from the 

station). Alternative is to take all parts off-site to Vendor's shops, or find space 
in the East Annex (tbd - north of the construction change room). 

• Hot Shop Area; Columns B-C, Rows 11-12, Elevation 92. 5 Includes lay down/off 
gas/decontamination shop. NOTE- this area was found to be not suitable
consider instead 87.7 m elev: C10- G10. 

• Control Maintenance Shop; 115m elev, A8- C9, or take parts of-site 

• Tentative Civil and Electrical Shop; No breaker work required. Need approx 
20'x20' with 120V/208V/600V. Locate south of condensers: 100m elev, K7- L7.9 

• Clean Scaffold Storaae; 100m elev - 07- Q7.9 (already existing) 

• Decontaminated Scaffolding; 92.5m elev B9 - B9.2 or 87.7m elev B9 - B9.2 

• Non contaminated Scaffolding; west of Boiler house, Land/sea container 
storage near the Old Annex or south of SG fuel tank 3&4. 

• First Aid; for person in Browns: use the 4-corners first aid/ personnel 
decontamination room or a location in the Annex, otherwise use the WSOB 

• Work Control Area; 115m elev, Sll - T12 (Issuing desk only) 

• Permit Prep; 107.5m elev, 511 - T13 (Permitry Preparations). Room 203 
belongs to Aecon currently 

• RP Office; -One of three trailers south of Refurb Unit, or a satellite 
Teledosimetry desk in R203 as at present. 

• BoP RAD; 107.5m elev, Q12- 513 

• R&FR Teledosimetry; South side of Powerhouse 
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• Safe Work Area Depot; 100m elev, L8- 09 

• Waste Handling Reduction Area; Small bins for segregated waste, pick up 
daily. lOOm elev G9.5 - GlO 

• Flammable/ Corrosive products Cabinets; One per Vendor near the 
Decontam area (87.7 or 92.5 m elev), or near the condensers 

• Lay down Tool Cribs & Lock up; 131.5 m elev R-500 & R-501. Provide 3- 5 
caged areas for Vendor's consumables, pressure boundary cages. MSA Vendors 
to have an east and west cage here also. 

• TWE parking area; TBD - need a shared location with charging receptacles and I 
ventilation. 

• Tool Cribs, Contaminated Equipment; 92.5 m elev along the CCW duct wall, 
3 - 5 10'x20' cages for pressure boundary storage 

j 

\._ _____ --- ------------ ---- ___ j 

( 
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Site layout- Action Tracking 
Status as of October 01 2013 (AR #28146S10 - Complete) 

AR AS Actkm Description Completion Notes Own~r Due Date 

28146510 1 

28146510 2 

28146510 3 

28146510 4 

28146510 6 

28146510 7 

28146510 8 

CampYs Plan Workflow Analysis will be dist ributed on a monthly basis by Campus Plan M;~nager. 

Please see attached document under in+proeress notes. December 10, 20U- Please find 
attached document below as part of completion notes: Campus plan workflow analysis wilt be 

An Integra ted Review Will Be Conducted Of Other P&M/Project Work Activities OuUide Of The Refurbishmtont distributed 10 on 1 monthly Bilsis by Campus plan Manacer. 
Project That Will B.! Undertaken At The Same Time As The Refurbishment Pro jed To Vii lid ;ate Throughput Of 
Construction Resource'S In Thls Work Flow Ano1lysis. 

The Construction Mana1rr Is To Confirm T~t The Ontario Ministry Of Transportation (Mto} Will Complete lu 

Work At The Hi&hway 401 And Holt Road Interchange By End Of 2015. The Intent Is To Communicate 

Completion Date, And To Track Tht Mto'S Progress With Respect To 0p&'S Refurbkhme-nt Project Tun~in~. 

"'1: 
CPINI•IAv IP6Sch 
for Nr:7lo ctld (C029No 

Mto Schedul• Has Holt Rd./ Hwy401/South s.rvice Rd. With A OK 2015 Completion. Action 

Compfttt 

Equipment under the control o f Darlington Refurbi$hment Operations staff and not 

R. Granger Complete 

R. Grana~ Cornpll!"te 

The Maintenance Managtr Will V•rlfyThe Definition Of "In Service" For Pwu St aff Perlor minc Pm Maintenance within the safe WOfk areas of the Refur bishment Project vendors w;u meet the def init ion 

:::s ~~~~;s~:~;~~:::;roject AJ It Relat6 To Terms Of Work AsslanmentsAnd Potentia l Ubour of "In Service" for PWU st aff performing PM Maintenance during t he Ref urbishment 

Project. Reviewed and entered by C. Mackenzie 12·11·22. 

( .M ackenzie Complete 

The requirements for Hydro One Transformer station lncludlns tower alignments will be Inclu ded 

on the Campus Plan when known. PerT.QuonaJPaul Gorys · September 21, 2011. SU UPDATED 

COMPLETION NOTES IN OLE PER P.GORYS. Updated compltt t d notes as per P.Gorys Sept ember 

17 2011. DNNP requirements ar e not confirmed i t thls time; and "throug~ut the preliminary 

The Director Of lnfrutructure Must Ensure Any Hydro One Plans To BuHd An AddiUonal Transfor mer Sta tion Is desia;n phase and now through the detail desicn phast, MTO and URS have afways cons;deri!d the 

ReRected In The Campus f>tan. Also, Tower AJ'cnments Need To Be Taken Into Account On The Existing Site potenUal for New BuUd omd Hydro lowers and switchyard npansion". See •ttJchments (per P.Gorys 

C.ampus Plan To Ensure The Space AUocation b; Adequatety Understood. Robin G11n1~ Aucust 21, 2013). 

~ ~ ~ ~ 
HIM Hot ADed IC. H.,., OI'IC • D.rt Hot Ad IC • 

HydtoOne_5ecDIM. Potental lrnpac... lmoactt (Wor... ~~~~ ftKtOec. .. 

The Conceptual Design Report Of The In-Station Facilities Project {10--73705) Will Evaluate And 

It Is Recomm~nded That An En try Vestibule Be Constructed At The West Side Of The Powerhouse At Th e Unit Recommend Options To Facilita te! The Addition Of An Additional Entry V~tibul!!! At The West Side 

111 Roll-Up Door For The Construction Staff Entrance/Exit And Material loading/Unloading At The East Side Of Of The PowerhotJse To Facilitate Monitoring or Personnel TnnsiUng To/From The Wsob For P.Gorys 

The Powerhouse At The Unit #4 Ro ll Up Door. Breaks And Shift Changes, And Space For Additional Monltorln& Portals At The West End Of The 

Main Powerhouse Corridor. 

Traffic And Transit Studies Have Been Undertaken As Part Of On Ea And Other Plannin& Studies. 

It ts Recommended That Discussions With Ourh•m Region T~nsit Be Undertaken Reaardin& The Potential For The Need For Ntw Or Modified Transit Rout'H Will Be Considered By Durham Region Transit As 
tlew/Modifled Transit Routes To SeMce The Ongs Site Via Park Road Or HoH Road. On Site Shuttles Maybe Part Of Its Normal Pbnning Review. On-Site Shuttles May Be Considered To Complement Other P.Gofys 

Con.siderl!'d As P;nt Of This Initiative To lmptove Efficiencies r.nsportation Means On Site But This Determination On Need WiD Be Addressed Once The 

Par1dns And T,.nsportation Infrastructure Is Confirmtd. 

The Refurbishment Mainten•nce Manaeer AdVised The Dnas Sit e Refurbishment Interface 

Manaaer On July 23 2012 That Nuclear Refurbishment Would No longer Be l ooldng At The tn 
Servke Sit e Occ As A Work Control Alea And An AJtem ate Primary Building locat ion Option 

Complete 

Complete 

Complete 

The Maintenance: Man•ger Will Review The Use Of Space In The Existin& Fle:kt l ocated Occ (Csa/115 

Metre/Outside Cr•) For Opt imum Usase. It Is Recommended That This location Be Ut il i2ed By Operations For 

The Work Control Area Whic.h Would Result In The Need To locate Space For, And BuUd, The Field Occ In An 
Would Be Pursued To Build The Darlington Refurbishment Opera tions Work Control Area. Dnas C. Mackenzie Complet e 

Site Turned Down The Refurbishment lnfrnt rudure Offer To Build A New Dngs Site Occ Fad lity In 
Alternate l ocat ion, 

An Alternate l ocation. Refurbishment Operations Intent Is To Maximize Proximity To The 

Oarlln t on Mer. 
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28146510 9 

28146510 10 

ltls Rtc:ommend@d That A Cont~d Strategy Be Oev~loped For Rdurbishment Project Where Vendors Ensure 
Th1t Opa Entint!erina Approvals And A P. Eng. Stiimp ts In Place For All Scaffolds Abovt 10 Feet. A Sub· Action Complde Each Vendor Responsible For Their OWn Work As Part Of Each Contract Support M.Arnone 
Contrac:tina Stratep Should Also Be Determined For Vendor Support (I.E. Saffoldina. lnsul1tion, labourers- 1 Services And Equipment 
Per Contrxtor Or 1 Service Provider).. 

It Is Rtc:ommended Th1t The 001rtington Refurbishment lnfr.astructure Apprcw11-s Include The Use Of The East 
Entr11nce Ourlnc; The Profect for Specific Requirements. lndudine; Best Use or New And Exlstinc Fadlitits, 
lncludint bst Site Asb Oeivery Access & Mechiinial Maintenance Con.struction Fabricltlon Shop l oclt;ons. 

Action Complete. Item ConsidNed And Rejected As Not Consistent With Refurbi\hrnent 
Strategy.• • 

M.Atnone 

Complete 

Complete 

28146510 U ~~ ~~~;olm~~~:, r:: ~:;:s;~:::~ £~::: ~:e~~'::::~:~!:;•E~:::~n~roOOe AJI Care ::e~::l~:i~:~~:~;e~dR:=~biE:::R:~!~O:!:tu~;:~n:~ouJh U"Se Of Support MAmone Comp~te 

28146510 12 

28146510 13 

28146510 14 

28146510 15 

It Is RKommended That A Decision Be Made On The Existing Cont~ct Stratecv For future Refurbi-shment 
Construction Work To Be Executed Within The Execution Project Manager'S Scope Of Work. To The: Extent 
Possible, The Pl;mntd Utiliz<~tion Of The Es Msa Vendors For Balance Of Pl01nt I fuel Handlin& I Steam 

Generator I Other ProJects Needs To 8e Determined. 

AtUon Complete. Strategies Established And A&reed As To Bat1nc.e: Of Plant, fuel Handtinc And 
Steam Generators• • 

Action completed· the ESMSA Vf!ndors were included in the expression of Intere st for the Fuel 

M.Arnone Complete 

The Project Manaaer Of Fuel Handling Will Communicate The U-se: Of That Es Msa Vendors And Artas For Fuel H.Jndlin& Refurbl.shment: Cl Trolley, Powertrack a nd Auxiliaries. They will be Incl uded ~n the RFP S.Marinescu Complete 
Handlin& (Including Power Track) As Per Approved Refurbishment Contract Strate&Y For f uel Handlin&. process as out lined in the approved Fuel Handlin& Refurbishment Contractin& Strate&y 

Document, NK38·REP-09701-10130 R001· Jos DieninJ May 1S. 2013. 

The Project Mana~~:er For Security Projec~ Will Confirm Heated Concrete/Stairwell Pathways Will Be Install ed In Closure notes per Paul Gorys Dec 1 2 2012: "The Project (Refurbishment Project Office) has 

The West Parkins l ot To Help Address Winter Ice/Snow Safe ty lsJ.ue-s. Indicated that under the current plan the walkways and stiilrways wlll not be heated." 

The Project Manager BaliinCe Of Plant WiD Confirm Tha t Es Msa Vendors Wil Be Used For The Balance: Of Plant 
Maintenance As Part Of Thf' Refurbishment Contract Strategy 

The Contractln& Stra tea v for Balance Of Plant (Bop) !s To Employ The Emsoa Contractors For The 

Majority Of Modifiutions And Maintenance Work. The Project May Choose To Use A Umited 
Number Of SpeciiiltyVendors For SpecifiC Areas (Or Utilize Those: Vendors As Sub-Contractors To 
The Emsa'S) Pending A Oetiiiled Review Of The Entire Work Proaram Aher Preferred Options For 
All Modifiations & Cyclic Work Is Undet'j;tood. 

P.Gorys Comptete 

S.Guthrie Complete 
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Personnel Flow- Action Tracking 
Status as of October 01 2013 (AR #28146401 - Complete) 

AR AS Action Description Completion Note$ o.-ner Oue Dilte 

28146401 

28146401 

28146401 

28146401 

28146401 

28146401 

28146401 7 

Th Turbine Project Needs To Determine The locoation And nmln& Of Space Requirements In The 

Turbine Hall. 

Prelimln•rv Information regarding the space and timing require ment has been provided tot~ 

i~andin& Pf'Oje:ct and refurbishment maintenance. SATM requests wiU ba proc•ssed in t~ system 

once t he space availability is confirmed by lhe spoc. ln f01mation resardin& tlmlnc and space 

requirements for the Islanding Project are Included In documents NK38·PLAN·09701-10161· 

Barriers Strate&v NK38-REP-09701-10183- Needs Document . The se documents are issul!d in 

Passport (Jim Fera:uson 2013-09.23} 24SEP2013 Garnett C. 

T JoslfoV~kl Compl~!:te 

A Turbine lunch Room N~!:ed5 To Be Built On The Turbine FIOOI" On The 115, Metre Elevat ion To Take With regards to the turbine halllun~hroom, items aenerated f rom work flow analysis (NK38-REF-

Advantate Of Work How Efficiencies. (Utilizat ion Oflhi5 Facility By Balance Of Plant WCHken During Off 09701-0439454 TIO) include a turbme hall lunchroom. The cos~detaUs of this lunchroom are TJosifovsld Complete 
Houn/ Backshifb Nt.>ed5 To Be Evaluilted.) being as5essed. These costs/scope will be added to the scope of the OSR CP·410 (shops, storaee 

•eas their support servk:es). No Chilnge September 2013 CARB. 

A BuildlnJ Triides Unit (Btu) Personnel/Equipment E~vator ( lncludinJ An Operating Teilmster) Needs To Th d 
1 

h 
1 

h h 
Be Installed And Dedicatl"d To Construction StaffWorkincOn The Turbine Project On The Conventional e DSRwas approve nQl 2012 SRB · Asper t e request of t he SRB pane 1 1 ownership oft e 

Side OfThe ptant To Benefit From Work Flow Efficiencies. A Direct Access Route Is Needed From The DSR has been officially tran sferred (throu ah chanae r equest process in DSR database) to TJosifovskl 
Refurbishment Maintenance M anager . No further action requir ed. 

Wsob To The Turbi ne W01k loca t ion For Btu Staff Workln & In St reet Clothing. 

Balance of Plant project accepts the pre-conceptual idea o f a reactor buildina hoistway elevoator as 

a work efficiency cain if the cost benefit analy1Js to Nuclear Refurbishment is clear in the 

conceptual phase of the inf101structure project as pillt of OSR CP0410 under the Nudear 
A Btu Per50nneVEquipm(l"nt E~v.tor (lndudes An Operatine Teamster) Needs To Be Installed And 

Dedicated To Construction Start WOfklng On The Balanc(l" Of ptant Project On The South Side Of The 

Plant A t The Reactor Bui!dinK Holstwav To Benefit From The Work Flow Efficiencies. 

Rl!furbishm ent Maintenance Man;ager .• Proaresslon of the rnctor buildina hoist wav eleVOJtor will S.Guthrie 

proceed under DSR CP480 wMch ts now gate 1approved and assicned to the Shutdown & layup 

(SD&lP) project manaJer. The S;al;ance of Plant project will ensure that anv further cost benefit 

analysis are reviewed with the SD&LP PM iS required therefore this ilcllon is complete. 30SEP2013 

GUTHRIE S. 

Washroom Facilit ies Ne(!d To Be Added To Support The R&Fr & Balance Of Plant Radiation Construction The Requirement For Addit ional Washroom Facilities Is Being Addressed Under A Separate 

Staff From Vendors From The Site South Entrance. Init iative As Per Pro}ec.t Charter 0-Pch-09701-10007 

Washroom Facilit ies Nl"t"d To Be Added To Support The Turbtne And Bil.lance Of Plant Non Radiation 

Constr uction Staff From Vendors From The Site North Ent·rance. 

The Requir ement FOf Addit ional Washroom Fac.ilittes Is Being Addressed Under A Separate 

Initiative As Per Proitct Charter 0-Pch·09701-10007 

The development of the tvpe and quantity of fixed RP instrumentation for the Nuclear 

Refurbishment Project Is being perforrnt!d by Refurbishment RP, under the P6 schedule i tems as 

Develop A Plan To Add Hand And Foot Monitors To The Rl"furblshment Site Where Need(l"d. The Correct follows RP·OS-1010 "perform r eview of RP instr umentation needs & procurement st rategy" RP·OG· 

Number Of Hand And Foot Monitors Required To Enter The Powerhouse And Adequ ately Exit The 1040"develop plan/strategy to implement zonina path forward .. RP·06·10SO " ensur(l" all RP 

Powerhouse Needs To Be Oet(l"rmined. 
instrumentation procured• RP-06-1060 "staae RP inst rumentation" rp-06-1070 .. Install/place in 

field RP Inst rument ation• these actions will Include r eview of both hand and foot monitor 

requirements, as well as whole body manitou. fOf the ent ire refurbish~nt project. Scott Stafford 

~ction Manager ALARA. 

P.Gorys 

P.Gorys 

S.Stafford 

Complete 

Complete 

Comp lete 

Cornp let(l" 

Complete 
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The development of the radio lcgh::a l zonfna/con tilmination control Slratt&Y, as well as t he fhced RP 

instrumentDtlon for the Nuclear Refur bishm ent project is being per formed by refurbishment RP, 

under the P6 schedule items as follows RP-05-1010 "Perform revlew of RP instrumentat ion needs 

& procurement strategy• RP-06-1040 "Develop plan/st~tegyto implement zoning pith forward .. 
RP-06-1050 • Ensure all RP inrtrumentation procured" RNl6-1060 •staae RP instrumentation• RP· 

28146401 
Confirm AJt Propoo;;~ ZoninJ Chin&es With Thf! Manace r Of Ridiiilion Protection For •Go/No Go• 

Decisions Currently Under Consideration. 
06-1070 "lnstaiVPI~e in field RP in\lrumentatioo• as welt as lhne P6 items, the joint venture S.Starfotd 

28146401 9 
Station Site Space Needs To Be Av01ilabte For Btu Construction Stilff Hard Hats/Gloves & Other Personal 

Protective Equipment (E.G.,Harnesses, Etc. ). 

An Ahernotte Snow Remov~l And Dumping Area Plan Needs To Be Considered To Alleviate Parkins 

AlARA contact (.lac Mohind~) ;and OPG ALARA contilct (Scott Stafford) have initiated contact and 

will discuss reactor side zoning strateaies. The Oarlin~ton Nucleilr Refurbishment · Radiation 

Protection s trateev NI<38-REP-09701-10088 also discusses radiolocJcalzon inJ strategies. The 
AlARA Section Manager (Scott Stafford), who Is acting as Refurbfshment RPM wilt continue to 

re view and approve/reject any additional proposed zoning changes. Scott Stafford· Section 

Manager AlARA 12dec2012. 

Complete . It Will 8e H.lndled By The Satm Process. R.Granger 

Completion Notts • P. Gorys November 30, 2012·11·30 Closure Note s: A snow remova l and 

28146401 10 Supply Constrotints (E.G., Dn&s Soccer Fields/Off .Site), Since AvaHabfe WsobArea Parklnc can Be 

Reduced By 20"-' During The Winter Due To Snow StoraJe. 

storace p!Ml will be developed as pa rt of an overall maintenance stratecvencompassing the WSOB P.Gorys 

pa rkinJiotJ, roadways and buildinJS. 

Th e Dn&s Information Cente r Should Be Used For Vendor Training During The Re furbishment Project For 
28146401 11 Make Up, Requalificatlon, Computer Based Train in& (Cbt) Or Specific Op&Auditorium Trainins To 

Improve Work Flow Efficiencies (This lnitiati\le Is Exclusive Of Initial/General Training). 

Action Complete. Already Part Of Refurbishment Strategy. •• 

28146401 12 

Input by Scott Stafford, Section Manaetr AlARA. October 17th, 2012: It hn been confirmed that 

there ts an OPG project reprdin& the r~n~tion of the DNGS Information C~tre. The 
Information Centre Renovation · Project IJ73804 1s a s'l:igned to the Nudur Aefurbi'l:hment Division. 

The Construction Manager, Nuclear Re furbbhment (R. Granger) confirmed In March 20U, and 

The Ones Information Center Should Be Utilized For Vendor lssu11nce Of Tid'S And lnltlai·Anlll Whole :~;~~~~s~~~::,e~:n~~c:~:~,t~~dD:,sb~:~:~;;~~;o~e~~~h:i~~;l~:;::~~~:~~~a:::r;:a~~ation Data 

Body Monitoring (Wbml To Improve Work Flow Efficienc!es. This Initiative Would Include The Eva lua tion Unit, TLO iuuln~o and whole body c:ounting/~oanay activities. The budset for Radiation 

Of The Benefrts Of lnstallln1 A Whole Body Monitor In T Is location. Protection . Nuclear Refurbishment execution phase includes an instrument budget with suffic:ie nt 

funds for procurement of a whole bodvcounter to be placed in this location. The lnfonnation 

Centre Ren ovation prof«t charter will be developed in mid· late 2013 a her the DEC is comple ted. 

The Nuclear RefurbishmentALARA section will e nsure that the requiremenu for a whole body 

counter and TlD issuint: c;~ability are Included. 

M.Arnone 

s.stafford 

( 

Complete 

Complele 

Complete 

Complete 

Complete 
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The ~rlington Nuclear Refurbtshment • Radiatton Protection str•teav NK38-REP-o9701·10088, 
Se<:tkm 4.3.2 Reactor Vault conditions states t hat efforts and controb wil be pUrsued in order to 

keep the reactor vaults as r.~~diologically dean u practical. Followin1 the retube and feeder 
removal activitie s, a thorough decontamination will be carried out as part of the establishment of 

Reactor Bulldtn1 Vault Contamination Reduc;tion May Allow For Easier Access By Btu Trades Staff, re: tube clean room conditions (va uiU· all accessible areas and reactor face decontaminated). The 

28146401 13 lmprovine Work Flow Efftciencies. An Evaluation Should Be Made To Oetermine It The Reactor Build in& decontamination necesury to institute a browns free vault may be difficult to achieve:. A review S.Stafford 

28146401 14 

28146401 15 

28146401 16 

Can~ '"Browns Free" FoUowine: The Calandrla Tube ICtl Removal of the OPG RP procedur•s is a project and is be:ing perform~ by refurbishment RP, under the p6 
JChedule itl':m RP-01·1010 '"pe rform review of iill RP procedures and identify caps•. This review 

will include detrrminins if current procedures/practices allow fOf browns free clothin& in the 
prelll:nce of low levels of contaminatkln (It will be unlik!!':ly that a full decontamination of all 

sources of loose contamination could be achievable in the vault). Scott Stafford· Section Manager 
ALARA 12 December 2012. 

Need To Evaluate The Issuance Of Epd'S From A Central Radiation Office location Nea r Thl': SQuth 

The Nuclear Re-furbishment approach to EPO issuancl': is documented in NKJS.REP·09701·10088 

"~rlington Nudear Refurbtshment • RadiaUon Protection Stratel'f as follo\vs 4.10.3 Rad~tion 
Protection Field Office to provide continuous RP support to personnel working in the Nudear 

Refurbishment Island, at least one RP Field Office will nel':d to be designed, procured, constructed, 

and Installed. Two offices would be more effective {one for each nuclea r refurbishment unit). Thi~ 

Field Office would be the main headquarters for all RP support servkes supplied by the RPCS. Such 
Reactor Buildins Staff Deployment Area With A Bias To Deploy Epd'S To Construction Work locations As support servicl':s would potentially be: EPO distribution : to speed up work preparation time, the S.Stafford 

Needed To Improve Efftciencies. The tssuance Of Epd'S At The Ria BuKdineShould Also Be Considered By RPCSwould prepare EPO's for all major work aroups pricx to shift start. The Nuclear Refurbishment 

Radiation Protection As Part Of This Initiative. SecHon Mana~:er ALARA (S. Stafford) has also Initiated discussions with the joint venture ALARA 

SPOC (J. Mohindra) to ensure that the RP Field Office is incorporated Into the Retu be Control 

Need To Evaluate How Radiation Protection Personnel Can Be Integra ted With Vendor Workers To 

Improve Work Flow UfiCiencies For Btu Construction Staff. 

Center buildine;s that will be placed south of the refurbishment unit. The coocept of havina EPD 

tssulng capabi!ity at tke RIA building will be evaluated as part of the development of the 

Refurbishment RP field coverage strate&Y, as per P61tem RP-04-1040 "Develop and Approve RP 

Field St;;~ffin& & ContrKt Str.ttegy•. Scott StaffOfd, Section Manaaer A LARA - Nudear 17 Dec ember 

20U, Refurbishment O&M. 

Scott Stafford, Section Manaeer ALARA and Ryan McConnell, ALARA HP have init ia ti!d the 

development of a contractine strategy for Radiation Protl':ction S1rvices- Oarlineton 
Refurbishment, A team has been formed and t he contract strategy Is documented in NK38·REP-

09701·10207 "contractlns strategy for radiation protection services-Oilrli ngton Refurbishment". 

This process indicates that the vendor w lll"lnterfilte with OPG and other contractors of OPG (the 

"olher OPG contractors•} 10 ensure that OPG iind the other OPG contractors have adequ1te RPCS 

availilble to intl':&rate such RPCS into each of the crews for each Individual OR projects (I.e. RFR. 

BOP, etc.) the vendor will be tasked with determining the most effective way to inte&rate the RPC 
staff with tht> contractors. Submitted by: Scott Stafford · Aucust 1, 2013. No Change September 

2013 CARB. 

Refurbishment Radiation Protection (Scott StaffOld) concurs with the sugestion that the RP tietd 

offiCes location rKornmended by the R&FR vendor is acceptabll. This location wiU alow for a 

S.Stafford 

Vendors Recommended Tha t The Prefctrred l ocation For The Radiation Prote<tion Control Office Is In (2) central Oosimetry/EPO/etc Issuing location and will provide a k>cation for the fif'ld office that is 
S.Stafford 

close to where the bulk or the radioactWe work (R&FR) will be occurrine. Refurbtshment RP (Scott Trailers (Double Wide) located Near The R&Fr Stagine Area South Of The Reactor Building Airlock. 
Stafford) has been communicatin& with the vendor RP SPOC (Jag Mohindra) on a continuing basis 

to ensure that the require ments for t he RP field office arl': incorporated into this desian. 

Complete 

Complete 

Complete 

Complete 
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28146401 17 

28146401 18 

28146401 19 

The Vend on Recommended That The Preferred People Staelna Area For The R&Fr Workers Are In (2) 

Trailers (Double Wide) located South Of The Reactor Buildlna Airlock. An Alternate R&Fr Worker 

Staaini/Jump & Benches Area Loca ted Outside The Reactor Building Containment Airlock Is Also 

Required. Vendors Also Recommended The R&Fr Command Center Be locatl!!d In One Trailer (1) 

Posidoned South Of The Reactor BuUding. 

To Maintain Con tinui ty Of Work And To Optimize The Btu Labour W ithin The Vendor Workforce, A 

Review Is Recommended Which Looks At Economies Of Scale & Scheduling Window Opportunitie s To 

Reduce l<~bour Issues While Executinc Balance Of Plant A clivi lies During Norm~J St ation Outai;es (I.E., 

Bop • Job Jar In Specified Wlndows). 

Designated Walkways Art Recommended To Improve WOfk Flow Efficiencie s Through The Powerhouse 

To/From The Ria Buildlna & Wsob To Reduce Monitorlna And Wait Times. 

Th e Rt c:ommtnded People Staging Arta As Documented In This AI Will Be Considered As Part Of 

The Rfr Plannin&That Wi ll Be Performed By The Rfr Contractor. The Submitted "Darlington Rfr 

lnfrntruc:ture And layout Plan (S09407-000-00000-601m-001- Rev Pb)" Dated September 14, 

2012 Aarees With The Se<:ood Recommended Location For The Commend Centre. 

01341/1321 and D1411 planned outa&e scopinJis complete in OMS for Balance of Plant. The 
main focus for this w or-k is scope definin&lnspections w hich are not BTU jurlsdic;tion. The on ly BTU 

work at this poin t will be lPG r elated (such as active liquid w aste solenoid valve replilcement work} 
which will be completed In latf" 2013 or early 2014. Thf" othf"r focus point w ill be VBO related work 

which has now been seeped In OMS per the Refurb intf"rnal scopf" freeze TCO of om overview of all 

I. McCrory 

Refurb scope of work that is ant icipated to be completed by the ES MSA vendors (pre & during S.Guthrie 

refurbishment) will be forwarded to the P&M ES MSASPOC by Dec 17 2012. Discussions with 
respect to WOfk Kope and r~source b;lllandna will follow aft~r further work scop~ & timeline 

reviews ate complet~d with the ES MSAin January 2013. This will be facilitated by ES MSA Refurb 

project manqers that will be in role before Q1 2013. That initiative Is btina t rilcked t hrough the 

Balance of Plant project therefore thts AR Is conside red closed. M argaret Cole lot Scott Gu thr ie 

December 2012. 
Islanding Project Area Islanding Sub-Project Has Walkways From Wsob To The Rl!!'furbishment 

Workslte lilts Existing Scope (Ref Section 3.4 Of Nk33-Pian·09701-10044 RO) Nr Islanding Project 

(73450)- Area Island Plan- Protected Aree) 

M.Pa imen t 

Need To Evaluat~ Oesignatins Space For Both Visitor & •Kin & fUde• Parking Ourins Onss Refurbishmen t Completion Notes- P. Gorys ·November 30, 2012. Cosure Notes: The desl&nation of parkin& 

28146401 20 Near The Wsob Entrance On Tlle campus Plan (I.E., Need To Address Parking Requirements For Meeting spaces around the WSOB wil be undertabn as part of the fin~/detail d~&n .nd indude P.Gorys 

Altendees/Extern.JI Guests And Construc.tion Worker Drop Off). provisions fot handiapped spaces, stnric:es vehicles, visitors and others, as appropriate. 

Rec:ommend That Parkin& For The Refurbishment ProjeCl Will Be First Come, First Served In The Lots To On Facilities Is Responsible For The Desianation Of Parking Lots. Security Will Support The lssuins 
28146401 21 The West And Northwest Of The Wsob.lt Is Fu rther Recommended That Specific Colou r Parking Tags For Of Refurb Parking Tags. This Action Is Contingent Upon Thf" Identification OfThos~ Staff Members C.Aprll 

28146401 22 

28146401 23 

28146401 24 

Refurbishment Vendors & Staff Be Issued (To ktentify All Staff Directly Linked To Refurbishment}. Meetlne This Description To Sl!!curlty kl ent Th is Action Is Complete 

• • 5eptember 20.12 Gail Green for Mark Arnone NR EXEVP revM!w /eveluetion Is currently 

underway. TCO DKember 2013••• ••september 23-13: A. Bl01ke for H. Constable. OPG cannot 
For Work flow Efficiency Reasons, It ts Recommended That A No Smoking Policy On Site (No Smdcine 

Areas) Be Evaluated. Neaotlatlons & Policy Stratl"ty Are To Be Determined. 
implement a no-smokin& po'ky for BTU onty (withoot implementin& for OPG as well) as this would M.Amone 

have a very neptive Impact if not a site-wide all-inclusive ban. Accordinltv. this must be an OPG 

For Work Flow Efficiency Reasons, It Is Recommended That A Review Be Undertaken Of The Site Shower 
Polky For Construction Staff, Amend/Nesotiate Changes As Needed. (Showering Is Mandatory For All 

Radiation Work. For All Other Types Of Work, Showerin& Would Be Done On The Employee'S Own 

Time). 

nudear wide lnitia.tNe whkh is beyond lht scope of thb. assignment . Assianment is dosed. 

Action Complete. A lready Part Of The EKisting A&reements. No Further Chanaes Required. • • 

For Wort Flow Eff"ICiency RU$0RS, It Is Reconunended That An Ev~ation Be Undertaken To AssHs lhe • •September l0.l2 G. Gr een for Mark Arnone NREXEVP. Rl!!"view is cwrentty undetway and will 
Potential For A •No Blues/Of•u Ensemble• Policy Fot Non-Radiation WoOl: On The Turbine & B•lance Of be part of the nuclear project a,ereement. TCO June 2013• • No Chance September 2013 CARB. 
Plant Work Projects. Instead, Work Would Be Executed In Sheet Clothing. 

M.Arnone 

M.ArnonP 

( 

Complete 

Complete 

Complete 

Complete 

Complete 

Complete 

Complete 

Complete 
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28146401 32 

Since It l.s R~commendad Tllat The Stu East Fabriciltion Shops Be Utilized During Station Re furbishmC!nt 

To Alleviate The Need For Addlttonal Structures/Bulldlnas. The Existing Bt u Mecha nical Maintenance 

Fabrication Shop Should Be Reviewed To Determint! If Any ReQuired Upgrades Are Needed Prior To 

Nuclear Refurbishment 

The ln·Statlon facilities project (10-73705) will conduct an a ssessment of the condition of th e Fab 

Shop as well as possible upgrades to extend the life of the facility to the end of ONGS 

re furbishment. The project will also recommend upgrades to the Fab Shop to perm it its use as an 

overflow mechanlc91/dvil/electrical shop If required. Per T.Quoni/Paul Gorys September 21, 2012. 

Completion notes updated September 17th. 2013 C. Uwkl!r for Paul Gorys: 

Since It Is Recommended That the Btu Ean Fabrication Shops Be Utilized 

Ourina Station Refurbishment To Alleviate Tht Nud For Additional Structurti/Buildings. The 

Elristin& Btu Mechanical MMtenance Fabrication 

Shop Should Be Revil!wed To Determine If Any Required Upgrades Ate Netded 

Prior to Nuclee r Refurbishment. Follo•.OJ!na rtview of conceptual report, this initliltive was removed 

from scope In July 18th pro-scope mel! tina review by VP Refurb. (Per Todd Taylor, August 11, 

2013). Althouah taken out of scope for Refurbishment, the future use of the Pipe Fab Shop will be P.Gorys 
determined by Site and Fadliti@S. A Suildlna Condition Assessment completed In October 1011 for 

a number ofbuildinas including Pipe Fab Shop #302. A new facility lncorporatina the functions of 

the existin& Pipe Fab Shop was to be Included as part of a new intearattd Fadlity ~rvices Buildin& 
complex elena Park~- This projed has subsequently been cancelled. EXECUTIVE SUMMARY 

AP.to REPORT •• SEE ATIACH IN OLE FOR AOOtTIONAL INFORMATION•' 

'ttl -ru 
Ca1dtcn 5uJdy I Ell Goup • 0 PG 

:Xea.tW SUmml. .. ONG CGNfllbn ..• 

The requirement (Of' Laydown and sloroase areas few bulk sc.affold 11nd sea containers wilt be 
evaluated in I he Conceptual Design Rt:port of the In· Station facilities projectl0-73705 Per 

T.QuonifPaul Gorys ·September 21, 2012. Updated ck>!iure notes per P.Gotys: Inside PA ·In the 

conceptual report, a structural build ins for scaffoldin& was rejected; however, a solid pad for sea 

can5 was ilpprovt!d. Space wa$ identified on the Campu5 Plan for Built Scaffotd Stor01ge (C6A-C60), 

(per discussion with Todd Taylor, August 21, 2013) UPDATED WITH ADDITIONAL CLOSURE NOTES: 

It Is RKommended That A Concrete Or Gravf"IArea Be ldentllled On Tht> Campus Plan And A Structure SEPT tnH PER P.GORYS. 

28146401 33 Built (Tt!!nted Area/Covl!red) For Bulk Saffold Matl!fial Deli"Jtry And Stora&e, And For Parkin& Sulk P.Gorys 

1'8146401 34 

t..nd/Seil Containe~ For The Refurbishment Project 

The R&Fr Ann ex Facility Is Currently Exdusive To The R&Fr Project For Dng~ Refurbishment (Including 

Feeder Prepoaralion). It Is Recommend~ That The R&Fr Project Validate Whether The Vendor Can 
Execute Feeder Preparations AI Off-Site Facilittes So That Btu Construction Staff Can UliiiZt The Riol 

Mainttmmce Shops To AJieviale The Need For AddiUonal Structures/Buildings. 

CiA Sll. GlllER.UOR #J TRAURS- SI:PT. 2015-NOV. 2015 
518. GEMERATOP. i4 TRAURS- IIAI'. 2016-IL\Y. 2016 

C68 • iBA 
C!C - TBA 
C60 - TSA 
C6 (A,S,C,O)-SULK SCAFFOLD STORAGE- OCT. 2016-0:C. 2024 

Rtr Confirms That The Rvr Contractor Requires The Rfr Annex Fadllty fOf' It$ Use. This Is Based On 

The...SUbmiu.ed •oarlin&ton.8h.. ·lnlrastUtCtwe AndJ,;tyout Plan_(~07...()()C).CJ0000..601m-001- I.McUory 
Rev Pb)• Dated ~plember 14, 2012. 

( 

Complete 

f 

Complele 

Complete 
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28146401 35 

It Is Recommended That The R&Fr Project Finalize Its Evaluation To Otodde: The Future location Of The 

Retube Waste Processing Fadlity. This Facility Is Currenlly Planned For The Aru Immediately East Of 

The U4 Powerhoust. The Decision Is Required To Dete rmine Whether This Space Is Available For Other 

Requirements (E.G. Bulk land/Sea Containe r Storage). 

1) EPC type contr.ct SlllteiY will be usrd wi\h the vendor Kcountoiiible to complete a ll Q librilions, 

overhauls and setups off site in their facilities, maximizlna the amount of equipment that will be 

sent "off site". As some vendors have t he potential to handle "contaminated .. equipment, this will 
It Is Recommended That A Contract Strateay Be Developed For All Breaker & Relay Calibr.11t10ns To Be also be considered durinl the RFP I bid selection to further maximize this strateay. 2) It is 

Complete 

28146401 36 Performed At Off-Site locations (Vendors/Oem/Other) To Allevia te The Need For Additional understood that althouah this strat'eJY will be used for the bulk of the components, there will be S.Guthrie Complete 

28146401 37 

2814640L 38 

28146401 39 

28146401 40 

28146401 41 

Structures/Buildinas. 

It Is Recommended That A Contract Strateav Be Developed For Refurbishment That Includes A Bias For 

exceptions due to rad6olosiul contamination. With then v:ceptions it may be more cost effedive 

to handle these on site or to be disposed of a nd replaced with "new". These excepttons will be 

addressed separatety. The exte nt of these exceptions wilt be better known during the "planning~ 

phase prior to Gate 2. Margaret Cole for Scott Guthrie~ November 21, 2012. 

Vendon To Execute Malntenan<::e Shop Work Activities At Off-Site Work locations To lmprow Efficiency, Action Complete. Majority Of The Pre-Req Work To Be Completed In Vendor Cora facilities. Ope 

And To Save On Project Costs (I.E., All New Work/Conventional Preparations Including Equipment & Shops And Not Part Of Vendor Cofa. •• 
Valve: Scope). 

M.Arnone 

It Is Recommended That A Contract Strategy Be Developed For Refurbishment That Includes A Bias For 

Equipment From The Protected Area Vla Utp Be Repaired Or Reworked As Much As Possible Off-Site 

Rather Than On The East Site Fabrkation Shops To Improve Effkiency And To Maximize SMnes On 

Project Costs. 

Action Comple te Part Of Support Services And Equipment In Each Contr.liCL Will Not Be Usin1 Ope M.Amone 
FKilitles,•• 

It Is Re commended Tha t A Contract Strategy Be Developed For Refurbishme nt That Inclu des A Bin For 
Vendors To Supply All Their Own Tools For The Project, So That An Opg Tool Crib Is Not Re quired A1 Per Action Complete. Already Part Of Support Services And Equipment For Each Contract. Vendors 

Exlstina Vendor Contract Terrm And CondiUons, And To Improve Efficiency And Alleviate The Need For Will SUpply All Tools And Equipment To Complete Contract rei Deliverables. • • 

Additional Structures/Bulldinss. 

It Is Recommended That A Contract Stratecv Be Developed For Refurbishment That Includes A Bias For 

v endors To Supply All Their Own Calibrated/Pressur~ Boundary Too~ing Under Their Certificate Of Action Complete. Already Part Of The Support Services And Equipment. • • 
Approval For The Project So That An Opa Ce ntral Fac1llty Is Not Requ11ed, And To Improve EfRclency And 

Alleviate The Need For Additional Services, Structures/Buildings. 

The Powerhouse Area Island Plan Re f: Nk38·Pian ·09701 · 10043·ROOO Includes The Requirement 
To Set Up A1sembly And Accounting Areas WithW. The Refurbishment Island. Details Re&ardina 

The Number And location Of Assembly Areas And The Emergency Equipment To Be Stocked At 

The Assembly Area Are To Be Determined At A lat1.1r Date Following Discussions With Nuclear 

Refurbishment Radiatkm Protection And Contractors. Currentty It Is Anttcipated Tho.t At The 
MinUnum, There Will Be A Cont ractor Assembty Aru On The Conventional Side Of The Unit 

M.Arnone 

M.Arnone 

Complete 

Complete 

Complete 

Comp lete 

Radlalion/Emeraency/Fire Assembty & Accounting Areas Need To Be Oearly Oesignated In The Island Refurbishment Island As Wen As An Assembly Area On The Nuclear Side Of The Unit 

Plan. Refurbishment Island. Tentative Contractor Accounting Areas Are Propond As · Contr.~ctor 

Reactor Side Accountlna Area: Refurb Unit lOOM RabAt Rl03/R143 At Or Near Grid S12 And 

Contractor Turbine Side Accounting Atea : Refurb Unit 115 M ElevAt Or Neat Grid B3. Nudur 

Refurbishment Ops And Mtce Are Anticipated ToAssemb~ At Nocmal Oarlincton Ops And Mtce 
Assembly locations. Assembty And Accounting Areas Outskte The Powerhouse Are Also Expected 
To Be Established In Outbuildings That Constitut~.~ The Normal Work locat ions For Nr Or Contractor 

Staff (For Example: Rcc, Ria And Wsob). It Is Recognized That Assembly And Accounting Procedu res 

RChatterton Complete 
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The Refurbishment Director of Opentions & Maintenance schedules a recurrln£ month ly !n Plant 

Facilith~s Oversiaht Meetine; where an upd11te Is providf'd by the In Plant F~cl llties Project Team 

(OSR Scope Item · CP0410 Additiom1l FacUlties) and the Refurbishment Maintenance Manager to 

Station Operations And Maintenance Input Is Needed Into The Refurbishment Project At Some the Senior Manaaeme nt Over!iight Team on the status of the Project. Tha Oadincton Site 
28146401 42 Frequency To Alleviate Or1anitational Stre sses (CoordinaUon, Communkation & Alignment Between Refurbishment &nterface t-1anae;er is a scheduled lnvitu to this month ly lnterhce m~tin&. 

28146401 43 

28146401 44 

The Refurbishment Project & Site Representatives). 

Worker Efficil!ncy GOtins Can 81! Realized Through Utilizins Electronic Sicn-On For W01k Authorb:ation & 

Work Prote ction. It Is Further Recommended That An EvaluaUon Be Completed On The Use Of Video 

Communiution in Specific AreiH For Work Flow Effdendn Where Deemed Appropriate. 

Minutes of meetin1 induding new action review and previous actions taken are reccwded and 

issued u a result of this meetine. (A s~mple mutin& notice w ith meetinJ m inutes and Levell 

schedule has been includ~ in the In-Progress notes of this action). Revitwtd and entl!red by C. 

Mackenzie 12·11·22. No Change Sept ember 2013 CARB. 

KEVINWOOZAK, DARLINGTON REFURBISHMENT OPERATIONS AND MAINTENANCE •• 

COMPLETION NOTES • • ·NOV. 05/12. APPROVED BY RON CHATIERTON ·NOV. 05/12- ACTION 

COMPLETE. Asslanmentlf 28146401·43 (Aho Recommendation 119, Paae 18 o f thl!!' ONGS 

Refurbishment Integrated Work Flow Analysis. 

ActOn 11dou 

Unit-By- Unit Site Re-location Of Twe & Sc;~ffold Storaae Areas Is Required Durin&: Refurbishme nt. For The DNGS Refurbishment Maintenance Manaat'r has devel~~~ a Malnte~anct! Own~rsh lp 
The Needs Of The Re furbishment Project, ltlsSUuest~ That Twe/ScilffoldStorage Items Be lOCilted In Transfer Plan INK38 -PLAN·09701·10lll} that add resses actiVIt ies supportmg the Mauntenance 

The Sam e Locations As The Refurbishment Outage. Some Sharin& Olloations Or ARe ·Neaotiated 
laydawn Aereement Is Nuded. 

~partment and prosram a t Oartingto n Nuclear that are associated with the refurbishment and 

return to servke on Units 1-4. The plan addresses shared space under the header .. Shared Space 

and Dispositions• in Section 4.6. Reviewed and enter~ by C. Mackenzie U-11·12. 

To Alleviate Constra ints On Facility Siu And Cost, A Bias Is Neede d To Prioritize The " Dry Ice Method" Of The Dry kt Decontamination method Is In the scope of CP 0410 In ptant Facilities Project for 

Decontamination (Co2-Biast Me thod} For The Required Fac:llity Over The Traditional analysis (NK38·SOW·09701-10012). Thl!!' Conceptual Definition phase ofthe Proji!!'C:t is proc:eedins 

( 

C.Mackenzie Complete 

R.Chatterton Complete 

C.Madcenzil! Compfeh: 

28146401 4S Wet/Decontamination Method. The Dry Ice Method Would Result In low Waste, No Wa ter, And with a bias for analysis o f the dry ice method Including recomme nded alternatives with the C. Mackenzie Completl!!' 

28146401 46 

Reduce d Engineering Tie-In Requirements, As Per Bruce Nucle ar Generating St01tion Operat1n1 

Experience. 

appropriate c:ost benefit review to allow the Project to select the approprlatt" solutton/ option for 

the overall Darlinlton Refurbishm ent ProJect. Reviewed and entered by C. Mackenzie 12·11·22. 

The Reactor & Fee~r Rt!placement (R&FR) ProJect is currently plann ln1 to kKate t he lt Command 

Cente r at the south entra nce to the plant on the 100 Mt'ter elevaUon via t railers leaving RM 203 

If The Rec.ommenda tion To House The R&Fr Command Center At The Sout h Entrance In A Traile r Is on the 107.5 Mete r e levation availabll!!' for alternative strategies and lay down areas. This $out ton 

Accepted, Then Room 203 On The 107 .S Metre Eleva tion Becomes Available As Alte rnate On Th e 107.5 is documented on th e 107.5 Meter elevation print on the "U2 Site Space Area Usa~~:e Plan• map. 

Met re Ele vation Becomes Available As Alte rndte Storaae Or The Ops Work Permitry Preparation 

Area/Radiation Prote ction Teledose Structure/Btu Tool Crib. 

This "Site Space Area Usage Plan " is belna developed with in the lsla ndina Project to help define 

the perimeter or the Darlington Refurbishment Project Island and Islan d Ponds. Fire safety a na lysis 

and Reactor Safety analysis is currently belna done a s part or the Project to ensure the <~ppropriate 

space is acceptable for its intended purpose. Reviewed and entered by C. Mackenzie 12·11·22. 

C.Macke nzito Com ple te 

( 
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Preliminary disc unions have t aken place with outsldl!!: vendors to explore external 

decontamin ation capabilities for the Darli naton Refurbishment. Multipll!!: vendors have confirmed 
their capability with OPG for furthE'r contractual options if OPG df'tl!!:rmine.s it is In the best interest 

It Is Recommended That A Contract Strategy Be Developed For Refurbishment That Includes A Review of the Darlinaton Refurbishment Project to proceed with an external vendor service contract for 
Of Off-Sit e Oecontamin<~tion Opportunltlrs To Support Thl!!: Existina Decontamination Shop Initiative Decontamination services. The Refurbishment Construction Manae:l!!:r has the lead on this initiative 

28146401 47 Wi1h ReSPI!!:ct To Bulk l.ilnd/Sea can Storace. This Stratrgy Would lndude The Review Of Alternate indudinc funclinaand would be supported by the Refurbishment Main tenance Man~er as this C.Madl:ende Complete 
Storaae/ShippinB Containers That Are Transportation Re;;~dy To Support Bulk Transfer To And From An strategy is further dev~oped. Review~ed and entered by C. Mackl!!:nlie 12-11-22. The 

Approve-d Vendor. Decontamination Servkes contract stta ti!!:&Y Is documented in NK18-REP-o9701-10207 
.. Contractin1 Stra leiY for Radiation Protl!!:ction Services- Darlington Refurbishment• as a 

standalone services contract The contract st rategy includes shipping containe rs to & from sit I!. 
Todd Taylor for Chris Macke nzie September 27 2013. 
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AR 

Material Flow- Action Tracking 
Status as of October 01 2013 (AR #28146471- Complete) 

AS Actfon Description 

Material Being Moved As Part Of The Refurbishment ProjectCoukS Exceed The 70--Tonn• Bridge 
Weicht limit For The Holt Road And Powk Road Bridges. An Alt~nate St..-ateQ Needs To Be 

Completion Notes 

Complete 4 strateav to utiJite St. Mary's cement via rail spur or Por t of Osh.wa ·Sept 12/12 Sears len. All 
projects re questftt to Identify any mateori~tools/ft~uipment that may need to coml!: to site that is 

OWner 

28146471 1 Communkat~ To The Infrastructure/Mot Team So That Approprilte Alternatives Can Be Reviewed heavier than 70 tonnes. TG project is the only one that identirled a potent~! requirement. Alternates R.Gianger Complete 

28146471 2 

28146471 3 

28146471 4 

28146471 s 

28146471 6 

28146471 7 

28146471 8 

28146471 9 

In A Timety Manner For M aterial That Needs To Be Moved Which Excuds These Btide;e Wtlaht 
Limits. 

we re considered and fonowed up on by thi! project team. Altemiltes lndude POft of Oshawil, Port of 

Da rlington and rail spur into St. Mary's Cement. Action dosed. G~nger R. 27 Sep 2013. 

Vendors Need To Supply Any Refurbishment Project Materials With Appropriate History & 

Equipment Data So The Information Can Be Appropriatetv Populated In P.assport To An Aareed 

StiNldard. Opg Rec:~ipt .,spectton Is To Be Confr~d Not Required Or An Equivalent Process Needs 

To Be Established. 

Interface Requirements Included The Document Submission By The Contractor And Acc:eptance By OpJ 

Are laid Out On Con tractor/Owner lnterfotce (Coir) Document. Requirement Of Submitting History 

Docke u For OpJ Acceptance ls Also Mandaded By Coir Document. All Materials Brouath In The 
G. Paterson 

Refubishment Are To Be Procured, Reuipllnspected And Stored As Per The Contractor Qa Proe,ram And 

CertifiCatl! Of Authetb:aUoo And RI!QUirements Fot Op& Receipt Inspection Is Hoi Warranted. Onty 
Maintenance Spared Are Tunr~d Over To Opl Where Opa May Perform Receipt Inspection If Required . 

The physical processina of vehicles ;md personnel can be accomplished within 30 minutes. A5 discussed 

The Mana&er Of security 15 To confirm Whether Site Deliveries Related To The Refurbishme nt Projl!ct this is solely continsent upon sponsorship issues belns worked out by the responsib le sponsor (i.e. . 
Which Are Pre-Cleared Can Be Processed In 30 Minutes Or len. timings; completion of sponsorship forms} as well as a pre-screen location determined by the project and C.Apnl 

~upportins security staffin& and equipment requirements being met. This action Is complete. lnputled by 
Rebecca Kelty. No Chanse Se ptember 2013 CARS. 

Deliveries Will Acc~ss The Site Through Th~ Asb ~curity Post. 

ltls Recommende d That All Work Orders Being Written To Address &.lance Of Plant Valve 
Maintenance Scope Assume Cuttins And Replacing Of Valves As Opposed To lnspecdon And All Bop Osrs That Require Overhaul Or Replacement Of Valves Will Also Be Revtewed To Confirm The 

Repairing Them. Inspecting And Repairing Vah1es Requires Havin g Appropriate lead Times For Parts. Applicable Cyclic Maintenance Predefine Can Se Closed To The Wo Gl!!:nl!rate d By The Bop Osr. 
Relief Valves Are Intended To Follow The Existing Program For Maintenance. 

It Is Recomm~mded That Improvements ReMade Once The Asb [)@livl!ry Strategy Is Conftrmed So 

That The locaUon can Better Accommodate A Staging Lane For Rerurbishment OeliYerv Vehkle 
Shipments. The Intent or This Stqina Lane Is To Ensure The Exploranlum Does Not bet Up With 

Delfverv Vehicle's. 

The Conceptual Deslsn Report orlhe ln·Station Facltities ProjKt Wit! ln..,~stlsate And Rec:ommf"nd 

Options For Road Work And Parking lot RuiCnment (In The Vicinity Of The Exlstkl& Weigh Scale) To 
Permit Security Pre-O~ared Vehkles To Advance To The Ash Monitorin& Station For Priority Entry Ahead 

Of Other Vehidts. 

The VISOB has been "t up for search requirement s.. It will require the fundina of a pillet x-ray. This 

It Is Recommended That Security Review And Recommends An Appropriate Opg Off· Site location To action is complete inputted by Rebecca Kelly. Space has been allocated at the DEC for ;an x.ray machine. 
Pre-Clear Refurbishme nt Site Oeli\lery Shipments Prior To On-Site Arrival, To Prevent Bottlenecks. Securfty is able to make arrangements with vendors for pre-screening of materials and shipping w hen 

warehousing/manufacturina locations is confirmed by vendors . 18Sep1013 Gorys P. 

It Is Recommended That A Oc:Nveries Stratee y Be Reviewed UslnaThe Bill Gearing Guardhouse For 
Scheduled Concrete Deliveries, Small Truck DeWeries And Pre-Clear~ Shipments, If Deemed This Option Has Been Reviewed And Is Not Feasible 

ApPfopriate To ProvM:Ie Site ~ivery EffiCiencies To The Refurblshment Project 

S.Guthrle 

P.Gorvs 

C.Apr il 

C.April 

C.April 

Complete 

Complete 

Complete 

Complete 

Complete 

Com plete 

Complete 

Complete 
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It Is Recommended That A Contract Strategy Be Developed for Refurbishment That lnckJdes 

28146471 10 
Direction For Vendors To De -Package Materials Off Site (At The Vendor'S Facility) Where Practkal Complete. Alr eady Part Of Each Contract To Manage Reduction Of On Site Waste. Also Security Required M.Arnone 

To Improve Efficiencies. If This Is Not Practical, It Will Occ:ur At The W est Delivery Entrance, So That It To Support Off Site Inspections Included In Their Forecast. •• 
Complete 

Remains Wit h The Delivery Truck. 

It Is Recommended That The Contract Strategy For Refurbishment Vendors Ensure A Logistics Person 

28146471 11 Is Available, Or Forms Part Of Their Respective Teams, For Deliveries And Any COOfdinated On·Site Actton Complete. Part Of Each Project Team Supplied By Vendor ... 

Repair/Replace Efforts That Maybe Required During The Pre -Pianning/hecution Phase. 

Ills Recommended That A Contract Strategy Be Developed For Refurbishment That Includes Vendors 
28146471 12 Providing Security Cleared/Orange Badged Delivery Drivers for Site Refurbishment Deliver ies Which Complete. Part Of Contr ac;t Requ""ments To Provide Cleared Trained Staff. •• 

Would Reduce The Need For RadiCJtion Protection/Security Escorts On Site. 

28146471 13 

The Reactor & Feeder Replacement (R&FR) Project Team and t heir Joint Venture Contractor are 

analyzing the use o f RFID's for multiple uses including people, material and equipment 
Since Radio Frequency Identification (Rfid) Can Serve Multi-Purposes, It Is Recommended That This movement. Additionalty, an IT review is being conducted on the use of bio-metrics for 

Technology (Or An Equivalent One) Be Explored For Use In Tracking All Material, People & Equipment accounting purposes during the Refu rbishment Project. This initiative is not in the scope of the 
Related To The Refurbishment Project So That Accurate Real Time lnformiltion Can Exist. Addit ional 

Review/Test ing Will Be Required With The Appropriate Stakeholders. 
CP0410 In-Plant Facilities Project. The Darlington Refurbishment Construction Manager has the 

lead on the tracking strategy for t he overall Darl ington Refurbishment Project. Reviewed and 

enter ed by C. Mackenzie 12-11-22. 

M.Arnone Complete 

M.Arnone Complete 

C.Mackenzie Complete 
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DARLII\.'-~ON 
REFURBISHMENT 
Repowering Ontario 

Pre-requisite Projects 
Facilities and Infrastructure Improvements 

Safety Improvement Opportunities 
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DARLINGTON 
REFURBISHMENT 
Repowering Ontario 

Pre-requisite Projects Summary 

• Total of 18 major projects estimated at around $950 million. 

• Pre-requisite projects scope: 

• Site Facilities and Infrastructure {"campus plan") projects entail a number of 
facility and infrastructure projects required to support the execution of the 
unit by unit refurbishment activities. 

• Safety Improvement Opportunity projects address the environmental 
assessment regulatory commitments and increase safety margins for the 
continued station operation. 

• 11 projects completed and in-service ahead of the need dates. 

• Life to date safely executed over $700 million. 

• Construction started in 2013 Q2, and peaked in Q3 2015 with over 1000 
trades supporting the pre-requisite projects. 

• Out of 7 remaining projects, 2 projects remain at risk- 020 and EPG#3 
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--------------------- ~ DARLII\i\. ;oN 
REFURBISHMENT Pre-requisite Projects Summary 
Repowering Ontario 

• Site Facilities and Infrastructure (Ncampus plan") projects: 

1. DEC and Mockup 

2. Operations Services Building (OSB) Refurbishment 

3. R&FR Support Annex 

4. Refurbishment Project Office 

5. Vehicle Screening Facility 

6. Holt Rd. Interchange 

7. Electrical Power Distribution 

8. Auxiliary heating plant/system 

9. Site Water and Sewer Upgrades 

10. 020 Storage Building 

11. Retube Waste Processing Building 
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DARLINGTON 
REFURBISHMENT 
Repowering Ontario 

Pre Refurbishment Projects: 

Pre-requisite Projects Summary 

Safety Improvement Opportunities: 

12. New Emergency Power Generator (EPG-3) 

13. Containment Filtered Venting System 

14. Powerhouse Steam Venting System Upgrades 

15. Shield Tank Overpressure Protection 

16. Emergency Water System Pipe Replacement 

Nuclear Waste Projects: 

16. Refurbishment Waste Storage Building 

17. Used Fuel Dry Storage 
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Safety Improvement Projects 

12 3rd Emergency Power Generator 

13 Containment Filtered Venting System 

14 Power House Steam Venting System 

15 Shield Tank Overpressure Protection 

16 Fire Water and Emergency Cooling 

5 

1 

3 

4 

10 

11 

17 

Refurbishment Projects 

Darlington Energy Complex (DEC) 

Re-tube & Feeder Replacement Island Support Annex 

Refurbishment Project Office (RPO) 

Heavy Water Storage 

Retube Waste Processing Building 

Retube Waste Storage Building 

Site infrastructure Projects 

2 Operations Support Building Refurbishment 

5 Veh icle Screening Facility 

6 Holt Road Interchange Improvements 

7 Electrical Power Distribution 

8 Auxiliary Heating System 

9 Water and Sewer 

18 Used Fuel Dry Storage Building 
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I 

DARLINGTON 
REFURBISHMENT 
Repowering Ontario PrJ-requisite Projects Summary 

I 

No Project Description Contractor Need Date 

1 Darlington Energy Complex McKay Cocker In-Service 

2 Operations Support Building Refurbishment B&M In-Service 

3 Re-tube & Feeder Replacement Island Support Annex ES-FOX In-Service 

4 Refurbishment Project Office ES-FOX In-Service 

5 Vehicle Screening Facility ES-FOX In-Service 

6 Holt Road Int erchange Improvements MTO In-Service 

7 Electrical Power Distribution B&M In-Service 

8 Auxiliary Heating System ES-FOX Note 1 

9 Water and Sewer B&M In-Service 

I Feb 2017 
10 Heavy Water Storage & Drum Handling Facility I SLN-AECON 

(Unit 2) 

11 Re-tube Waste Processing Building SLN- AECON Jul 2017 

12 3'd Emergency Power Generator ES-FOX Oct 2016 

13 Containment Filtered Venting System I ES-FOX Oct 2016 

14 Power House Steam Venting System B&M In-Service 

15 Sh ield Tank Overpressure Protection B&M Note 2 

I 
16 Emergency Service Water ES-FOX In-Service 

17 
Re-tube Waste Storage Building 

ES-FOX Jul 2017 
(Note 3) 

18 Used Fuel Dry Storage Building (Note 3) ES-FOX In-Service 

Current Forecast Date 

2016 2017 

May 

Sept May 

(Unit 2) (Full) 

Dec 

Sept 

May 

Apr 

(Unit4) Feb 

Oct (Unit 1) 

(Unit 3) 

Jun 

Notes: (1) Project is not required f or Refurbishment. (2) Project wi ll be installed on Units 1, 3 and 4 during planned Unit outages and on Unit 2 during Refurbishment. (3) Project is 

Provision funded. 
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DARLih'-~ON 
REFURBISHMENT 
Repowering Ontario 

Safety Opportunity Improvements J 
-3'd Emergency Power Generator: 

•Installation of a 3rd Emergency Power 
Generator (EPG) and supporting 
infrastructure. 
•New building including the tie-in 
structure to the existing tunnels. 

Current Status: 
•Building foundation complete 
•1st lift exterior building wall complete 
•Targeting end of May to complete the 
main building civil works. 
•The generator has been tested and 
delivered to the warehouse 
•Project is tracking to have the 3rd EPG 
in service by Sep 30th, 2016 
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DARLINGTON 
-

REFURBISHMENT Safety Opportunity Improvements 
Repowering Ontario 

-Containment Filtered Venting System: 

o Instal lation of new, manually initiated, 
filtered, containment venting system for 
Beyond Design Basis events of containing 
boundary. 
System is designed in combination with 
Shield Tank Overpressure Protection 
project to protect conta inment from 
overpressure and to filter any releases 
from containment if required. 

Current Status: 
I:! Tie-ins to the containment system are 

complete 
111 The filter assemblies are on site 
a Building foundation and the main slab are 

complete 

Cl 

Containment isolation valve maintenance 
platforms and handrail installation are in 
progress. 
Project is tracking to be in service by Sept 
2016 

/ 
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DARLII'.'-;oN 
REFURBISHMENT 
Repowering Ontario 

Safety Opportunity Improvements J 
-Emergency Service Water Header 

Replacement: 

• 36" underground header 
replacement 

• The tie-ins completed inside the 
emergency service water 
pumphouse and the station 
during the VBO 
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DARLINGTON 
REFURBISHMENT 
Repowering Ontario 

-Heavy Water Storage Project: 
• Construct a Heavy Water Storage 

Facil ity to combine expected D20 
storage needs for Refurbishment, 
Tritium Removal Facility (TRF) and 
Darlington Operational 
Improvement of D20 Storage and 
Drum Handling 

• Facility has to provide sufficient 
heavy water storage capacity ~t 
the Darlington site during 
simultaneous overhaul of two 
reactors, a capacity of 1700 m3 

Current Status: 
• All services relocated 
• Seismic dyke completed 
• Installation of mechanical 

/electrical systems in progress. 
• Project is tracking to have tanks 

ready by Nov 2016 to support the 
first unit dewatering and the 
building turnover by May 2017. 

Refurbishment Projects 
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DARLif\.\.10N 
REFURBISHMENT 
Repowering Ontario 

- Darlington Energy Complex: 

• 

• 

310,000 square foot multi-purpose 

facility 

Facility houses: 

• Training and mock-up 
facility 

• Tooling and tool testing facility 

• Information centre 

• Security processing centre 

• Warehousing 

Refurbishment Projects 
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DARLINGTON 
REFURBISHMENT 
Repowering Ontario 

-Refurbishment Project Office: 

• 

• 

!I 

Provide a West Security, Office and 
Lunchroom/Change room facility that 
will meet the Refurbishment Project 
needs for the duration of the 
Refurbishment activities 

Provide 300 offices and supporting 
amenities for OPG and Contractor's 
Project Management staff during the 
Refurbishment Project 

Provide additional parking lots for the 
refurbishment needs 

Refurbishment Projects 
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DARLII\.\. ;oN 
REFURBISHMENT 
Repowering Ontario 

-Re-tube & Feeder Replacement 
Island Support Annex: 

• Project office for RF&R EPC contractor 
• Shop space 
• Office and conference rooms in support of 
the retube and feeders replacements 
operations 

Refurbishment Projects J 
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DARLINGTON 
REFURBISHMENT 
Repowering Ontario 

• Refurb Waste Storage Building: 

• Construction of an on-site facility 
required to house the intermediate
level waste {ILW) produced as a result 

of refurbishment activities. 

Current Status: 

• 
• 
• 

• 

Design Engineering is complete 

Building foundation is complete 
Erection of structural stee l is in 
progress and approx 75% complete 

Project is tracking to be in service by 
Q2 2017 

-· 

Refurbishment Projects 
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DARLih~~ON 
REFURBISHMENT Site infrastructure Projects 
Repowering Ontario 

- Operation Services Building: 

• 

• 

• 
• 

Building rehabil itation and life 
extension 
All new electrical and mechanical 
systems 
Roof and walls replacement 
Replacement and upgrades of station 
systems running through the building 
(Domestic Water, Electrical Power) 
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DARLINGTON 
REFURBISHMENT 
Repowering Ontario 

-Aux Heating Systems Project: 

• 

• 
• 

Provides back-up heating for 
DNGS. 

Replacing existing system 

Includes new boiler house, 
boilers, auxiliary process 
equipment and upgrades to 
heating distribution system 
within plant 

Current Status: 

• 
• 

• 

Construction is complete 

Final commissioning is in 
progress 

In service date May 2016 

Site infrastructure Projects 
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DARLihll ~·oN 
REFURBISHMENT 
Repowering Ontario 

- Used Fuel Dry Storage Building 
#2: 

• New building provides 
additional space for used fuel 
containers. 

Site infrastructure Projects 
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Pre-Req Manager Cindy Sawyer 703x9763, Cell: 289-3;.,u-061 0 
-

DARLING·1 uN 
REFURBISHMENT~ 
RepowerinQ Ontario 

PCC Manager Scott Goodwin, Cell 289-355-9307 (Email "RefurbPCCMgr@opg.com") 

DNRP Daily "TO" Schedule Update Agenda for uesday April 26/2016 
Conference Call: Toll-free dial-in number (Canada/US): 1 855-342-6455 Local dial-in number: 416-933-3853 Conference 10: 9021395 

Virtual Video Conferencing, call 8744 

Item Presenters Start Our Meeting Purpose and Expectations: Alignment of all work groups and support departments in 
Time (min) support of safe and timely execution of the Refurbishment work week schedule and to address 

emerging issues. Please silent cell phone before meeting begins. 
1 PCC Mgr/Outage Mgr 09:00 1 Confirm Critique I Review PCC AFI's 
2 Roll Call: Safety/Human 09:01 3 SNC AECON Steam Gen Rep Const'n Execution Rep 

Performance Issues by ESFOX BOP Rep Rad Prot'n Rep 
REP's/Contractors Black & Mac Islanding Rep Maintenance Rep 
Expected response is for example 
"Cyndy Sawyer for Work Management- Op's Rep FH & Defuel Rep Engineering Rep 
no safety or human performance issues TG Bundle Rep RFR Rep Safety Rep to speak to" (unless you are referencing 
a HULL or SCR that needs to be brought SD, LU & Support Facilities Rep Work Control SM Quality Mngt Rep 
to the attention of the team). 

3 HULL Owner (as required) 09:04 1 HuLL - Human Performance Lessons Learned 
4 PCC Mgr 09:05 1 Nuclear Safety Trait of the Week- Questioning 

Attitude 
Principle for Excellence in Nuclear Project Construction of the week: The Plant Is Built As 
Designed 

5 SMSB Attendee 09:06 3 Station /SMSB Issues/Highlights 
6 PCC Mgr Lead, Execution 09:09 10 Review TO Schedule (including any first of a kind or infrequently performed tasks and who is 

Resource Provides Status providing oversiqht) 
7 HU Trends/Plans 09:19 3 Rotating spot for each PM to review trends, f ield communication plans & observations. 

8 PCC Manager (Tuesdays) 09:19 2 Close-out List Review 
9 Project Leads/Coord. 09:19 2 Weekend Support for any support required which has not been arranged prior (weekend Contacts to 

(Wednesdays) be sent to PCC (Refurb PCC Manager) by Thursday 16:00h) 
10 Pre-Reg Mgr (Fridays) 09:19 2 Pre-Reg Level 1 Review 
11 PCC Manager/Pre-Req Mgr 09:21 1 T Meetings of the Day 
12 PCC Mgr/AII 09:22 2 Support Needed including Urgent Issues 
13 PCC Action Log 09:24 2 Review Actions wh ich are over-due, as well as new actions. 
14 Strat 4/5 Rotation 09:26 1 PCC Team Performance Critique & Closing Mon: Wed: Fri: 

Comments 

Tue: Thur: 

Y:\PCC\Agenda Daily Refurb Schedule Update 2016_01_11 Rev 1 
1 of 21 
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Pre-Req Manager Cindy Sawyer 703x9763, Cell: 289-356-061 0 DARLINuTUN 
REFURBISHMENT~ 
Repowerinq Ontario PCC Manager Scott Goodwin, Cell 289-355-9307 (Email "RefurbPCCMgr@opg.com") 

Refurb T-0 Execution meeting Top Lessons Learned: 

• End of Shift Updates 

• If no work is on the PCC plan, attendance to the PCC Update meeting is optional for those representatives, except on Friday where the 
attendance is required for PCC Lessons Learned. (unless you have a HULL to present, or an action to address and in those cases, attendance 
is required) 

Extract from Darlington Refurb PCC Roles & Responsibilities 

Schedule Progress Updates: 

Communications are crisp and 3-way for actions or important operational information transfer. 

The only acceptable schedule progress updates are as follows: 

• Ahead of Schedule (and TCD for 1 hour heads up as required) 
G Complete (work is complete) 
• As Scheduled (work wil l be completed as scheduled) 

• Off Schedule (Work will not be completed as scheduled, and the following must be specified: 
o When work will be completed. (TCD) 
o What help is needed 
o Who "OWNS" the issue 
o SCR# 

Unacceptable Schedule Updates include: 

• We are waiting for upstream task without a TCD for handover. 
• We should be able to support. 

• We hope to get to it this shift. 
• We may be starting next shift, without facts to support the delay and help needed. 
• I will get the status after the meeting. 
• The schedule is wrong, without providing facts . 

Y:\PCC\Agf Jily Refurb Schedule Update 2016_01_11 Rev 1 
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DARLINGTON 
REFURBISHMENT~ 'Weekly Refurbishment Message Week ofApril25 
Repowering Ontario ·- .. ~ . . .... 

Business Focus: Nuclear Safety Culture 
Our recent Nuclear Safety Culture assessment has been completed. Many thanks to everyone who 
participated. The assessment revealed that overall Nuclear Projects and Refurbishment have a good Nuclear 
Safety Culture. The team saw clear indications that we are firmly committed to safety, feel empowered to ask 
questions and escalate our concerns to our supervisors 

The team also identified opportunities which will require follow up actions: 

1. 
2. 
3. 

4. 

Ensuring we do not lower our standards when faced with time and schedule constraints. 
Ensuring we take action to qu ickly resolve issues and lessons learned. 
Ensuring our Nuclear Safety traits and expected behaviours are well understood by everyone on the Project 
such that we understand how our actions and behaviours impact nuclear safety. 
Ensuring we always work collaboratively and respectfu lly, t hat regardless of employer or department we 
are all equally important. 

The next phase in this assessment is to work together (OPG and Vendor Partners) to develop a corrective action 
plan to address these findings. 

A hea lthy Nuclear Safety Culture goes hand in hand with ensuring our projects are executed safely and with 
quality. 

The assessment team noted that our team has a strong sense of pride to accomplish our mission at Darlington, 
let's continue to strengthen our Nuclear Safety Culture through our daily communications and interactions with 
each other recognizing there is on ly one team here with a common goal. 

Thank You for 
Participating 

Where are we 
functioning well? 
What areas need 
improvement? 

G
mproving Nuclear Safety 1 

Culture Depends on YOU 
-- - .-J 

NUCLEAR ....._ HAVE YOUR SAY 
PROJECTS J" March 7- April1 

Nuclear Safety : .Ql!.R _OVERRIDING PRIORITY 

Nuclear Safety Principles Project Excellence Principles 
#2 Questioning Attitude 

Individuals avoid complacency and continuously challenge 
existing conditions, assumptions, anomalies, and activities in 
order to identify discrepancies that might result in error or 
inappropriate action. 

#4 Schedules are Realistic and Understood 
Effective project controls and detailed planning are key 
factors in the success of any large construction projects. 

\!"/2\ll • ..O 1['::..., • S A F E T Y • I N T E G R I T Y • E X C E L L E N C E • P E 0 P L E & 
C I T I ZE N SH I P • 

ONTARIOfiiiiiiER 
GENERATION 
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Nuclear Safety OUR OVERRIDING PRIORITY 

I CV I Questioning Attitude 

Individuals avoid complacency and continuously challenge existing conditions and 
activities in order to identify discrepancies that might result in error or inappropriate 
action. All employees are watchful for assumptions, anomalies, values, conditions, or 
activities that can have an undesirable effect on plant safety. 

• Nuclear is Recognized as Special and Unique: Individuals understand that complex 
technologies can fail in unpredictable ways. 

• Challenge the Unknown: Individuals stop when faced with uncertain conditions. Risks 
are evaluated and managed before work proceeds. 

• Challenge Assumptions: Individuals chal lenge assumptions and offer opposing views 
when they believe something is not correct. 

• Avoid Complacency: Individuals recognize and plan for the possibility of mistakes, 
latent issues, and inherent risk, even while expecting successful outcomes. 

4 of 21 
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INPO Principles for Excellence in Nuclear Project Construction 

7. The Plant Is Built As Designed 

Personnel are systematic and rigorous in building the plant as designed. Decisions regarding deviations from design or 
specifications, as well as any reduction in design margins, are made carefully, with involvement of the design authority. Managers 
and supervisors understand the expectation, when faced with unexpected or uncertain conditions, to take actions that preclude 
unauthorized changes, deficient construction quality, or risk to workers. When faced with unusual or uncertain conditions, workers 
stop and seek clarification before proceeding. Senior leaders support and reinforce conservative decision-making. 
Attributes: 
0 Individuals do not proceed in the face of uncertainty; they stop and seek clarification. 
0 individuals demonstrate a questioning attitude by challenging assumptions, investigating anomalies, and considering potential 

adverse consequences of their actions prior to work; for example, deviations from design documents, quality of workmanship, 
and personnel safety. 

0 When deviations from design or specifications are needed or recognized, the condition is promptly brought to the attention of the 
design authority. The condition is then carefully evaluated and is addressed though a formal design-change process before 
personnel proceed, thereby minimizing the potential for rework or nonconformance with the COL. 

0 Potential reductions in design margin for systems, structures, and components important to safety or reliability are rigorously 
evaluated by the design authority and are avoided, except in unusual circumstances. Compliance with codes and standards is 
always maintained. 

0 Decision-makers ensure they possess full knowledge of the problem through personal observation of physical conditions, when 
applicable. 

0 A formal decision-making process is followed when conditions change or project changes are proposed that could affect 
construction quality or personnel safety. 

• Reasons for important decisions are widely communicated, and worker understanding is periodically verified. 
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HARD HAT SPRING CLEAN 
IS YOUR HARD HAT FIT FOR DUTY? 

H ARD H AT H AT-TRICK 

1. You must perform an integrity check of your hard hat. 

~- _.J=-==--
DARLINGTON N UCLEAR 

P<.!>WERING 
TOMORROW. TODAY 

2. Your hard hat must be free of paint, marker and metallics. 

3. Stickers on your hard hat must not hinder the quality of the 
integrity check. 

HARD HAT EXCHANGE DAY - THURSDAY APRIL 28TH 
NEW & USED HARD HAT BINS @ UNIT 0 107 ELEVATION JUST SOUTH OF THE LOADING BAY 

T EA MWORK HUMAN P ERFORMANC E F IX T HE PL AN T ONTARIOFOWER 
GENERATION 
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Feb 01 to June 07 

(ES FOX) 

Oil Storage Tank 
Inspections 
0-72200·TK1..C 

RCC Trailer Installation 
(JV-AECON) 

Monday April 25, 14:00hrs 
Pre-Req Manager. Cindy 

10 1. 
I I 
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DNGD 
V17 2016 

POW SHEET - TUESDAY #2 
25 APRIL @ 08:00 T 9 APRIL @ 20:00 

CONTROLS 

control requiring X526B Out of Serv ice (0/S) 

One- Bowrnanville H4A Breaker Failure Protection Mtce. H4A 

One- Bowmanv ille H4L543 Breaker Failure Protection Mtce. 

Date: 25-Apr-1 6 
Date: 25-Apr- 16 

Run Time: I I :41 
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0-SRST 3.2.15-UO&U1 1 :12P-22 , 29-Apr-16 
I 02:00 

I 

-
3 I 012-38350-DR2 

012-SRST 4.2.15 
012-AL2 

1:12P-54 f 24-Apr-1 6 
08:00A 

I • 
1 1 :12P-22i 28-Apr-1 6 

20:00* 

,-1o-"M~Y- 16 
18:00 

I 
I, 28-APr~16 23:00 

1-1-73220 FR8/9 INST 4:12P-54, 25-Apr-16 
I MP-M, 08:00 
I MP-1, 

-- -- 52W I 

1-53230-7CB11 ;3:i2P-63, , 25~Apr-16 125-Ap7-ffi 
MP-M, 08.00 18:00 

: ' 52W l L 
2 l 1-1-Y3220 FR8/9 1NST: 4:12P-54, 25-Apr-16 125-Apr-16 

I MP-M, 12:00 _1 16:00 
I MP-1, 
I 52W . 

3 1-34810-CPM2 16:12P-76,
1
26-Apr-16 129-Jun-16 

SPOC, 04:00 114:00 
I OPS 

I I :RITICAt ,_ 

3 2-73220-FR9 4:12P-54, 26-Apr-16 1 26-Ap~16 
MP-M, 08:00 13:00 
MP-1, 

.1_.._1 _ 52W 

~10-SG2 24HR RUN USING SRST 8.3 

24 Hr Test- ROM Slip# 508258 

rp (UO-CRO) PERFORM SRST 3.02.015 ECI 

3.2.1 5.1 , 1n~iate U1 , Stop P11st 

rp (UO-CRO/CSCA) PERFORM SRST 04.02.015 

012-21620-AL2 

FR9 RE-CONNECT FR MEDIA 

7CB11 (T21) 6 YR BREAKER & RELAY MAINTENANCE 

FRS RE-CONNECT FR MEDIA 

73220-FR9 RE-CONNECT FR MEDIA 

9 of 21 
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ITEM G 
# R 

D 

4810 J~-~-
4155 1 B 1 16W17 1 PM 

-- I I __ I -
3875 B 1 16W17 1 PM , 

-~' -- 1_1 
3805 I B ~6W17 1 PM: 

4735 B 16W17 PM 

WORK 
ORDER TASK 

03147964D1 

03175503X1 

02576265X1 

04893286X1 

03152267X1 

__ j~----1 
3770 B 16W17 PM I 0489326703 

I I 

MNI ~ 
MGI A 

I 

I 
LOW xl 

I 

MNI M 

MN I X 

WORK AGAINST FINISH 

2-73220-FR8 4:12P-54, ! 26-Apr-16 
MP-M, ' 12:00 

26-Apr-16 
17:00 

MP-1, 
52W 

2 1-53590-RGA 143-1 3:12P, 27-Apr-1 6 27-Apr-16 
MP-M, 04:00 18:00 
52W 

1-1-0VH SDS PWS'S 1:12P-63 127-Apr-16 27-Apr-16 
CH-D 04:00* 16:00 

1-SRST 3.01.033 -
I 

1:12P-22 ! 27-Apr-1 6 27-Apr-16 
03.01.036 08:00 i 13:00 

L' 1-11NSP USCAACU2 3:12P-71, 28-Apr-1 6 
1 52W, , 04:00 
I ' MP-5 I 

-1 1-SRST3.2.15U1 1 :12P-22 , 29-Apr-16 

I I 02:00* 

28-Apr-16 
17:00 

29-Apr-16 
04:00 

Unit2 . 
I 

- . - - . 
5065 B I OPRER ODI 04725043D4 I 1 I 2-38310-PV2,21 ,201 & 4:12P-49, 05-Feb-16 

202 )NR-DSF 08:00 A 
NBR, 
NR . 

I LOW T ; 
I 

-~- -.-
2-72200-PM3 14:12P-76, ! 29-Mar-16 

OPS 12:00A 

--------
5515 B 16W17 04830251X1 3 

CN I 

---- I 
-· -· 

4970 c 16W17 OA ' 04886448X1 

t 
LOW T 

. I I j' I d-- ; MRI I I -, 
l I 
I 

j :RITICALI 
M.l:-4, t 

2-34510-TK2 22-Apr-16 
08:00A 

I 
5375 B r 6W17

1

PM 03062427X1 -~-I 

1

---MNI 

I I • I 
~ 59251. 16Wi?r I 0481834202 I ,

1

- MN I 

5180 c ·: aPRERL~ 0472504393 'J Low 

6170 Br 16W17 PM . 03143919X1 I r MNI 

.J.__ ..L..--1---11 "-

' 
L 3 2-53520-INB1 4:12P, 25-Apr-16 

MP-M, 08:00 
52W, I 

- NISP I 

S t 

I 
2 

1
1-1-73220 FRSt9 INST ! 4:12P-54, i 25~Apr :-:j6 

I ; MP-M, 08.00 
I MP-1, 

T1 

I I 52W 
I 2 2-383'10-PV21 5:12P-27, 25-Apr-16 
I 52W, 22:00* 

)NR-DSF 
NBR, I 

s 3 ' 2-73220-FR9 4:12P-54, , 26-Apr-16 

I I I 
MP-M, 1 08:00 

I MP-1, 
I - _52W 

r"' 

j 06-May-16 
' 19:00 

27-0ct-16 
17:00 

I 
02-May-16 
11:00 

I_ 
127-Apr-16 
120:00 

-~ 25-Apr -1 6 
116:00 

l 
26-Apr-16 

I o2:oo 

J_ 
26-Apr-16 

j 12:00 

M 

Page 3 of 5 

M 53590-RGA143-1 CLEAN & TEST REGULATOR 

~FUEL WINDOW(4 HR STEADY STATE) 

CSHD: 2X8, CH D- 1-68231 CH"D" PWS REFURBISHMENT 

~-SRST 3.01.033 - 03.01 .036 

ril3980-ACU2 MAINTENANCE & FREON LEAK CHECK 

?P (MCR) *U1 * 1NITIATE LOCASIGNAL FOR SRST 

3.2.15.1, Initiate U1, Stop P1 1st 

RK 

PARKED 

ff T: PERFORM RADIOGRAPHY ON PV21 SPOOL PIECE WELD 

R FURB W501 7012 WRS Mods Work 

-73220-FR9 RE-CONNECT FR MEDIA 

UIET MODE in U1/U2 

10 of 2·' 
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ITEM G WORK 
# R ORDER TASK 

D 
6J B 1 16W17 PM 03147964X1 

-553o lsf 16w17 PM r 0489331201 

I ,,,I • r' 6W1' PM
1 

,)314393101 

!_ I_ 

4840 B 16W17 PM 04893267X1 

5 5ss OPRER I OB ; 030825551 o j 
I 

MNI X 

I 

WORK AGAINST 

3 2-73220-FR8 4:12P-54, 26-Apr-16 
MP-M, 12:00 

- MP-1 
I . 52w • 
I 2-SRST 11.2T UNIT 2 't 1:12P:22 ! 2S-AP7-16 

08:00* 

• - - T ·1 J 4 I 2-2-69100X/XY 1':i2P-31 ! 28-Apr--16 
I I I FILTERS I 09:00 

MNI ~_j__~ 
1

. 2-SRST3.2.15U2 1:12P-22 ! 29-Apr-16 
I 02:00 

I : I 

I ITI 
IJ 

---~~~ ~ - -
2-RETUBE CONTROL 5:12P-23, 29-Apr-16 

I CENTRE-100 EL MP-V, 07:00* 

L OUTSIDES 16.5 ! JNR-DSF 
_L___,_NBR, 1 

FINISH 

1
26-Apr-16 
16:00 

I 
I 28-Apr-16 
111:00 

1 28-Apr-16 
115:00 

-
129-Apr-16 
I 03:00 

I 
J29-Apr-16 
j 17:00 

Unit 3 r 

~ - -·:51 B-1-1-6-W-16 PM I 02517156X1 I ' 
6990 1 B 16W1Y ,DN 02861452X1 I -

li--+-1----il ~---
6420 B 16W17 ON 04967487X1 

LOW I l I 
I 

3-64453-PCV92 

MGI N i 3 I 3-64820-LCV21#1 

I I I I 
,-MRI --TtY-,-3-- 3-34710-P2 

' I I I 

I 
18-Apr-16 
18:00A 

1:12P-36 o24-Apr-16 
[ 11:00 A 
I 

t4:12P-71, 25-Apr-16 
SPOC, 09:00 
OPS 

:RITICAL I~----
1:12P-47 26-Apr-16 

04:00* 

j 25-Apr-16 
22:00 

I 04-May-1 6 
117:00 

129-Apr-16 
01:00 

126-Apr-16 
J17:00 

3:12P-63, j 26-Apr-16 -~ 26-Apr:-16 
MP-M, 10:00 15:00 
52W ' I 

:rl:-o2-6-60-0-38_X_1-:~IrMGI -' p;i 3 ~--3--65-5-50--PS1G 

7100 ~ 16W17 PM i 02783561X2 ~ I -----..oii1 ~ T! ! 1 ~ 3-5323~7CB3 

MNI 

7710 1 B 16W17 PM I 02934743X1 ,, -1-MNI: B I 

I f i 1 

6330~ B 116MJ M 02949083X1 ! I L l 

I 

I 1 ' 
I 

i-2 I 
I I 

3-73980-ACU 1 

3-3 CAL ECI PS 
127/135 

- 7170

1 
B 

1
16W17 rM: 03062428X1 ~ --! MNI ' L I I 2 I 3-53520-RGB3 

''~-

-
4:12P-72, 

1

. 26-Apr-16 
l 52W, 20:00 

MP-5, 
MP-1 I 

2:12P-71 , 126-APr:-16 
NISP 22:00 

1

28-Apr-16 
18:00 

j 27-Apr-16 
. 13:00 

J. -· 
3:12P-63, 128-Apr-16 128-Apr-16 
MP-M, I 02:00 117:00 
52W i 

---- -

Page 4 of 5 

M 

fP (MCR) PERFORM SRST 11.27 (PV134AIR LEAK RA 

tfC CLEAN 69100X/XY,CHECKAIR FILTERS/FANS/ FLO 

~0 FUEL VI/IN DOW 2-SRST 3.2.15 U2 

E:JNT- SETUP CRANES 

REFURB W536 Referb Control Center 

FUEL VIIINDOW(4 HR STEADY STATE) 

10: 2X8, CH G- 3-65550-PS1G (68348 CH "G") 48V CTS PIS R 

53230-7CB3 (BU7) 6YR TRANSFER BREAKER 

3-73980-ACU1 MNTCE. (USCA) 

ii3432-PS127#1-4 & PS135#1-4 (HPU3) 

iiij3520-RGB3 CLEAN/TEST REGULATOR 

11 of 21 
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WORK 
ORDER TASK 

0490124801 

02162399X1 

I 

A-' MGI 

I 
_j 

WORK AGAINST 

1 3-SRST 9.17C UNIT 3 1 :12P-22 28-Apr-16 
l 120:00* 

I -· 
A 1 Y , 3 3-68346-TEM1J-WDM 1:12P-47 29-Apr-16 

04:00* 
129-Apr-16 

11:00 

Unit4 ' 
. -

22332 I OTGEX 

22315r Cj OTGEirsu1 

I I -- ---'~ 
22297 1 OPRQ1 SU 

---~ LrGExl 
--+-- I 

OTGEX j PM 1 

4-55310-BYA1 MP-M , 24-Apr-16 
1 06:36A 

I 
2 4-53340-MCC102 mp-m 25-Apr-16 

08:00 

03131304PW I MNO I 
I 

-~-
I 

04906897P1 LOW 
T l 

--- -'- I 

04740333P2 I MNO c l 4-53330-MCC362 MP-M 25-Apr-16 
21:00 

I ! 
02869638PW --- t MN-0 ' I' ~-~ 4-55310-BYB1 MP-M t 26-Apr-16 

I i 113:00 

---+- - : -
0481834809 S I 1 4-4-73220 FR8/91NST 14:12P-63, 27-Apr-16 

I 52W, 10:00 

I M~M 
' I I MP-1, 

L 
OTGEX PM : 0481834815 - , ~-~--~ S I 4-4-73220 FR8/91NST t4:i2P-63, ! 27-Apr-16 

I
I I I I 52W, 19:00 I I MP-M, I 

-. r TGEx ~~ 5416POw I T i iiiNo '!' i 4-53330-BU16 relays --~;-~- I 28-Apr-16 I I 09:00 

~ I - l_j_ _l __ L I _!__:_: - --- ~-

2 

1 26-Apr-16 
13:00 

I 
1 27-Apr-16 
22:00 

I 

127-Apr-16 
05:00 

1._ 

1

28-Apr-16 
09:00 

I 

127-Apr-16 

120:00 

I 01~May-16 
19:00 

Page 5 of 5 

~0 FUEL WINDOW(4 HR STEADY STATE) 

CCID: 2X3- 3-68346-TEM1J-WDM SDS2 DISPLAY 

BYA 1 CAPACITY TEST POW 

F R TEMPORAY POWER INSTALLATION 4-53340-MCC102 

W FOR 4-73990-ACU1 TEMPORARY POIJI.ER REMOVAL 

4-5531 O-BYB1 CAPACITY TEST POW 

ROMS# 506824 

pps F1 9/F20 NOTIFY MTCE HOLD OFF CONDITIONSAR 

QUIET MODE UNITS 3/4 

pps F15/F1 6 NOTIFY MTCE HOLD OFF CONDITIO NS A 

5416 - BU16 BREAKER & RELAY MTCE POW 

12 of 2' 
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WRS Containment Boundary Modification 

Worl< Week 13 Wori<Week 14 Wori< Week 15 

HIT Team 

Radiography 
Complete 

TOR Complete 

PV 11 1solated ' Baroscope lor Blockage @ NV208 
Successfully WOII 04980453 raised to clean 

biOCI<age 

WPL1: NK38-WPL-38310.0545118 R002 - Modification of VVRS Containment Isolation Valves 
WPL2: NK38-WPL-38310.0549945 ROOD - VVRS & CES Tie-Ins 

Wori< Weei< 16 

OPSApply 
PC14s to Test 

PV2/201 

Work Weei< 17 

OPS Return 
PC14to 

OPS: Isolate 
CES Duct (DP54) 

OPS: Open DP54 
to original position 

CES Mod per 
WPL24.2 

VVRS Tee/ Blind 
Flange WPL2 4.1 

WPL3: NK38-WPL-38310-0566694 ROOD - Commissioning of VVRS Containment Isolation Valves 

Printed on: 14/04/2016 

WorkWeek 18 

1) [OPS] Button-up Station per WPL14.2S 
Marl<ed up SRST 04.01.003 (U1/ U3/U4) & SRST 04.01.004 (up to sec 4.3.2) 

2) [MC] Tie-In I&C Cables for PVs per WPL1 
@2-65720-JB6832.P2 (sec 4.26) & @2-65720-JB6646-N2 (sec 4.27) 

OH180 Installation per sec 4.2B 

3) [OPS) Test lights in MCR & CSCA per WPL3 4.9 
Apply PC14 & Reset ALL UNIT Button up per WPL14.30.1/ .2 

MC: Restore 
channel "Q" 

RE5Q 

OPS Return 
PC14to 

OPS perform leak 
checks per 

WPL14.25.1f.2/ .3 
& 

WPL3 Sec 4.7/4.8 
(markup SRST· 

04.01.023) 

OPS 
Commissioning 

(Remainder 
WPL1 &WPL3) 

Fox Contacts OPG Contacts 

MTL. Mahlyar Panthaky: 905-999-0029 Refurb OPS: James Harris 905-260.1783 
Proj Coordinator - Josh Guest: 289-685-0078 PM: Katie Stewart 289-387-2273 
Construction Oversight: John Puopolo 289-685-1928 
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2nd "P" Sltt.ck 
Subm~PC1f 

PC14's 
CRFD 

t 

NewSporoP4 
Breaker added 

to MEL 
MTLIENG 

RfPT•a-Slack 
WP 

onro 

1" "P"Sta.ck 
SUbmit Pet and 

Pctl 
ESFOX 

f~1 1tp11 Stack 
P&CWPPermtl 

DRFD 

2nd "'P'" SI3.Ck 
P&CWCA 

Ponnlt 
ORFD 

Cte;~to Temp to 
ThgforSp;rrc 

P4 Cublclo 
OSRD 

Remove wiring 
from"'~Sbd: 

ESFOX 

1" "P"'St.ack 
App!y Pormll 

ORFD . ~ [\ 
1"\b.,j,lly 1-\ p (, \ 

0 
1 .. '"p••staek 
WaiJcPannlt 

ESFOX 

0 
Lo:ldTfc-hl:! 

ESFOX 

App!yTompiD 
T:sotoP.c 

ORFD 

- -

Surrondor f'Q'": 
Stack:Ponalt 

ESFOX 

0 
Mcooar 
ESFOX 

0 
llolup&WA 

CRFD 

AFS 
ESFOX 

0 
1" .,.. Stuck 

Swtondot Stack 
Ponnlt 

ESFOX 

Commloolon 
WCA 
CRFD 

1" .,P'"Stack 
f'temov. Stack 

Ponnl 
ORFD 

ApplyPCUI« 
Comn1Jeslonlng 

ORFD 

euckotJuttAII 
ESFOX 

AppfyTempiO 
Togto P4 

ORFD 

Wd<Pennlt 2nd "P"Siaclc 
CRFD ApplyWCA 

.. P.c•• Permit 
ORFD 

Prepared by: James Woodcock 

Agreed to by: fan Forbes 

Agreed to by: Brad Schofield 

Agreed to by: Nunzio Mastrocola 

Agreed to by: Mike Naguib 

LV 
CRFD 

lloggar 
CRFO 

)(7039709 

905 356-5181 

289 356-5258 

289 314-1250 

905 809-5860 

2016 14taQ.. 

f 
~ 

14 or21 
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Sun Apr 24 I Mon Apr 25 I Tue Apr 26 I Wed Apr 27 I Thu Apr 28 I Fri Apr 29 I Sat Apr 30 

. . I 

: RiSK: Passing Isolation : . 
:PC14 to excersice valve.: . . 
i Fire Line Tie-in 

. 
. 

'""' ..... , 

Power Tie-in MCC 502 . 
Fire Detection Tie-in & Testing 

. . I . 
! ; I ' . . . . 

Sun May 1 I Mon May 2 _I Tue May 3 I Wed May 4 I Thu May 5 I Fri May 6 I Sat May 7 

~ . 
' I 

! ' i 

' i . . ' . . . . . 
Commissioning AFS 

' 
' . . . . . . . 
' ; . . i 

Contacts: . 
I 

Mike Naguib, ES Fox PM 
. . ' 

905-809-5860 ' 

Nunzio Mastrocola, OPG PM . . 
703-9765 

15 nf 21 
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Unit 2 RFR Project Pre-requisites Level 2 Logic 

DEC II CWPII CWPTitles wo 

123313 2001 Tie-In of RCC to OPG Systems (Fi re Alarm, Phone, PA and LAN) 03082560 

123325 2011 Civil Installation of RCCTrai l er 03082555 

123326 2013 RCC Internals ( RCS Panels, Workstat ions, Server) Installation 03082539 

123340 2023 Install VOS and VCS in the RAB Staging and Storage Areas 03082179 

123311 2009,1 rempor .ll ~ powrr llr-ln vie OPG 600V R[ 03082540 

Crvrl lm l ,rll.1ll nn of RLC l rilrll•r/Weotlw r lnclo""'' ~.od 
123325 2011a 

Samplinr,/Oayllghtl ng 

123311 2009 RCC power tie-in via JV TPDS 03082540 

Definition Schedule 

Completion of Modules- 97% Complete ~ 
Pre...req wo~~:::;:eted by JV completion of Ml) ~::-r:elivery or Modules to S~s 

Mar 14 

1 00% Complete 

WOOesc WPorCWP 

NR-TS001Q.4-2-60215-TIE-IN OF RCC TO PA EQUIPMENT WP 

NR-TS001Q.4-2-2820Q.CIVIL INSTALL OF RCC TRAILER WP 

NR-TS001Q.4-2- RCC INTERNALS INSTALLATION CWP 

NR-TS0010·4-2·6020Q. PROVIDE COMMWITH RCC & VAULT CWP 

NR-TS0010·4·2-5334Q. TIE-IN OF RCC to 600VAC CLASS IV POWER 2009 TBD 

WP 

NR-TS001Q.4-2-53340·TIE-IN OF RCC to 600VACJV TPDS svstem TBD 

I 
FA & PA-MC suppor1 J OPG tAN -OPG rr suppor1 

Phone- Bel Canada 

Issuing 
Permltry 

Auth. 

OPGWA TBD 

OPGWA None 

JVWA None 

JVWA None 

OPGWA PPT 

OPGWA None 

JVWA LOTO 

75% Complete "'!I. ~ Perfonn Perfonn M.r ' 

311 

0 
Re~~!f'M":i;iler X!"'vale, Grade, T lnl~~~~s lnle~~n~lons .i,:t~~~i~ ~ 1 

IIJb:~ •;···;·;· ·;··;··;·;··;··;··~··;·~··:··:"!~'";
11 

R:Fg:f:"'":nr=ork=&~P=R"":•roo:' c=~=·=r~' ~lns~&~-B-cG:radS:. .... ,.. • .........................• -c==::r-c:w:Hh:in:m:od:=ule:sJ---t::w:ith:ln::mo::::d::ul:esj."""'~T.;.;r•~ller=D=Is::'rtjbu:;;li::;o: .. ...:jTc:~:'"iili~-to~~F~cA~i~~~=t:..• .... ----·...,. 
CWP2001 

Setup Cranes & Lift Tie-In temp W.O. 3082557 

Pre-req a~~If&~~~~~~;u7e , mto Place 0~~E 
• ··········r==J····" ··"····; Ni-------_:::.C:.:W~2:::0.:..11.:......:W.:.:·.:::O::._. 3:::0~8~2:::55:::5:...._ _____ _ ____________ ,.,. ~~ 2~~~A 

CWP 2011A W.O. 3082540 
W.O. 3133854 

100% Complete 25 % Complete 

lnstalllntemal 
Equipment & Fomiture 

CWP2013 
W.O. 3082539 

Run Cables, Connect LAW 
SCAOA & Bond Panets 

CWP 2013 W.O. 3082S39 

Stage & Storage Area 

Execution Schedule 

Field Run of 
Power cable 

Complete 

Par1ial Comrnisslon 
Power on RCC from or RCC T railer Power 

JV TPOS .... & lnlemaiS 
CWP2009 ....- ~ 

W.O. 3082540 W.O. 3082540 

Aug 24 Aug 26 

Demobilize 
RCC setup 
staging and 

eqml. 

Connea 

fi~~~~cs 
1.______!' 

CWP2023 

TCO 

Compl ete 

Compl ete 

01-May-16 

Ol·May-16 

17-Apr-16 

Complete 

17-Apr-16 

NOTE: 

Window 536 
RCC Trailers 

JOPG Project Co-ord: Kevin Hill 
JJV RFR Lead: Fred Milko 

I Updated April22, 2016 I 

JV Eng'lf\g lo provide 
ComllliSsioniog Spec. 

Manufadurer to provide 
COmissioing Procedure. 

CWP 2023 W.O. 3082179 01 April 14 2016 Notes: 
Rev. No. Date Descriplion ?

U\)2~ 

JV Pre-req F~~l~~~fr~f:1J1~8~ng ~~~~~=:n~:~ ......................... L----c===~--~~-c::==::r.,__ 1. Logic bar length is shown for clar'ily and Is not 
representaUve of time required to complete the aclivily 

Prepared by: Reviewed by: Approved by: 

CWP 2053 CWP 2009 W.O. 3082540 ....- CWP 2009A W.O. 3082540 
Dave Worton Fred Milko Todd Hamilton 

j[iaftid) RFR Project Pre-requisite Window L2 Logic 
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Upcoming Pre-req schedule reviev. ... eetings for 2016 MAR 30.xlsx 

DARLINGTON~ 
REFURBISHMENT '" 

r-Repowe ring Onta rio Prepared by : Cyndy Sawyer In itia l issue: MAR 30,2016 

Monday Tuesday Wednesday Thursday Friday 

06:45-07:00 
07:00-07:15 
07:30-08:00 SMSB PRE MEETING SMSB PRE MEETING SMSB PRE MEETING SMSB PRE MEETING SMSB PRE MEETING 

08:00-08:30 SMSB SMSB SMSB SMSB SMSB 

08:20-08:40 
Line by Line Schedule Line· by Line Scl1edulc Line l)y Line Schedule Lmc by Line Sclwctule Line by Line Schedule 
Review Review Rt'Vicw Review Review 

09:00-09:30 
DAILY REIURB PCC DAILY REFURB PCC DAILY REFURB PCC DAILY RErURB PCC DAILY REFURB PCC 
SCHCDULE UPDATE (TO) SCHEDULE UPDATE (TOl SCHCDULE UPDATE (TO) SCHEDULE UPDATE (TO) SCHCDULE UPDATE (TO} 

T-19 Scope Commitment T-1 Finnl Schedule TO Schedule Approval 

09:30-10:00 CSSB Rm 114 ISt<llion Review. before Publishing Meeting, before 
SCI1Cdulc) on rrid,1y publisl1ing 

10:00 - 10:30 
T·9 Scope rrcnzc Mcctrng 

HOLDS Rcv1cw 1neeting 
T 2 ML'Ctrng Room 114 

(St<ltron Scllcr.lulc) (Station Scllcclu lc) 

Send station NRP2 Refurb Send station NRP2 Refurb Send station NRP2 Refurb 
Send station NRP2 Send station NRP2 

Refurb Schedule Refurb Schedule 
Schedule Numbers and Schedule Numbers and Schedule Numbers and 

Numbers and POW Numbers and POW 
POW activities POW activities POW activities 

activities activities 

Send to station T-16 Send to stat ion T-2 and T- Send to station T-3 Send to station T-9 
T-19 Excel product 

product 5 Reactor Safety product product advance product 

10:30-11:00 

C:\Llsers\goodwinr\AppData\Locai\Microsoft\Windows\Temporary Internet Files\Content.Outlook\GGHSFRBU\Upcoming Pre-req schedule review meetings for 2016 MAR 30.xlsx 
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Upcoming Pre-req schedule review meetings for 2016 MAR 30.xlsx 

Monday Tuesday Wednesday Thursday Friday 

T-1 POW and SM 

11:00 - 12:00 
Advanced Meeting 11:00 HOLDS mcct111g in rnorn 

12:00 (2025 x3913) ca ll in 325 at RPO 

(Station Schedule) 

11:30-11:45 
PC'C manager 6 shift I PCC manager 6 shifl I PCC manager 6 sl1ift 1 PCC manager l'l sllift 1 PCC manager 6 sll ift 1 
Clclion review m·tion review acllon review action review action review 

12:00-12:30 CNO Cnll CNO Cnll CNO Call CNOCall CNOCall 

Reactor Safety Review 
Wall<downs completed and T-16 Scope 

12:30 - 13:00 updated 1n walkdown Rationalization ESSB Rm 
(Station Scelldulel 

tooll<it (Station Scelldule) 114 (Station Schedule) 

T8 TO ADVANCE SCHEDULE 
11 5 TCJ ADVANCE 

T 21 TOT 16 ADVANCE Refurb PCC pre-wcel<end 
SCHEDULE REVIEW (wltli 

13:00 - 14:00 REVIEW (with POW) 
POW) (Note 2)( 

SCHEDULE REVIEW (Note HOLDS Review me<'ling communication meeting 

(Note 2) (Note 1) 
Notcl) 

l)(wllh POW) Call in to PCC 

13:30 - 13:55 POND PRE MEETING POND PRE MEETING POND PRE MEETING POND PRE MEETING POND PRE MEETING 

14:00 - 14:30 POND POND POND POND POND 

T 2 Schedule Review 

rneeUng for our prc-req 

projrcls. T 2 is sponsurecl 

by Op's. 

fi nal Status Update of Final Status Upclate of rinal Status Upclate of F inE~ I Sta tus Uptlatc ol r lnal Status Update of 

14:10-14:25 Rt'furb Overview Refurb Overview Refurb Overview Refurb Ove1viow Refurb Overview 

(Teleconference) (Teleconference) (Teleconference) (Teleconfcrenccl (Teleconference) 

14:30 - 15:30 

16:15-16:30 

Notes 
1 Identify POW items, Turbine Hall Crane usage. Review schedu le and deliverables. 
2 Review all NR tasks on NR Schedule. Ensure compliance with Station requirements for POW and risk reviews 

3 Review schedule and ensure walk downs accepted. Verify all reactor safety issues have been resolved. 
4 

CNO Call 

station meeting 

refurb meet ing 

products sent to lPG 

C:\Users\go oOat a\Locai\Microsoft\Windows\Temporary Internet Files\ Content .Out look\GGHSFRBU\Upcoming Pre-rP" • 'e review meet ings for 2016 MAR 30.xlsx 
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E Date Issue and Action Required ~ Assigned 

Set up PCC with work stations, PC's, video-conferencing, 
1 17-Dec-15 polycoms, additional monitors to display key Refurb info, 

moveable partition etc. 

1) Clear up process to allow ES FOX to deliver PV19/Pv2 to 
Stores including a contact name. (otherwise, valves will be 

60 3/23/2016 
scrapped) 

2) Also need to address SATM Area Ownership, once field work is 
complete and if PV's are still in SATM area. 

Require plan and support for WB and SAM monitor PM's or 
repairs till the fall (staffing) SCR N-2016-08555 (RPO & RFRISA 

65 4-Apr-16 @ Risk of maintaining Zone 1 Levels due to Control Mtnce not 
able support WB or SAM monitor PM's or repairs ti ll the fall 
(staffing)) 

67 7-Apr-16 
Review FIC Process for AFI's. Current FIG process is taking too 
long. 

a) 2-38500-PV11 - Require path forward on dessicant issue and 
70 12-Apr-16 EOC. (SCR D-2016-09294) 

B) Require 2-38310-PV104 Repaired before commissioning 

72 13-Apr-16 Obtain CNSC code case acceptance for HG7. 

1) Ensure correct MCC buckets are ordered for any future elctrical 
mods/new construction. 

73 13-Apr-16 2) Ensure walk-downs are completed to verify electrical 
comnponents ordered and/or delivered are appropriate for each 
installation situation. 

76 14-Apr-16 
Team to roll out SCR P1681 (P-2016-09472) FME event-wrench 
fell into condenser. 

Repeat roll-out Food and Drink slides to your work group including 
77 20-Apr-16 reference to SCR's N-2016-09974 and D-2016-10004 and D-2016-

10063. 

Refurb PCC Acuon Log.xlsx 

Date 
Date 

Owner Committed/ 
Required Update Reqd 

Update May 
A Toohey 30/5/2016 15 

1) Eng 

8-May-16 Update 
2) PM/SATM 5/01/16 
SPOC 

Robin Granger/ 
Tom Carvin 

TBD 

Refurb Eng'g 22-Apr-16 25-Apr-16 

Update April 
Alex Perez TBD 

26 

R Laurich/CNSC 
AFS (Post Update May 

01641) 15 

1) Eng'g (R 
Waldo) 

2) PM with TBD 
Const'n 

Oversight 

ALL 20-Apr-16 

ALL PCC REP's 22-Apr-16 

Page 1 of2 

Date 
Completed 

Status/Comments/ 
Completion Notes 

2) PCC Manager phone 
3) printer installation (AVAIS through CIO) (In progress) 
11) Elmo Document Viewer Installation (AVAIS through CIO) 
12) SMART Board(s) Installation (AVAIS through CIO) 
13) Additional6 monitors to be installed (AVAIS through CIO) 
14) Additional Monitors, Elmo, projector and SMART Board to be 
tied into master controls. (AVAIS through CIO) 
15) Training session on new IT equipment. (AVAIS through CIO) 
As of 22April: Room 307 - the equipment has been ordered per 
Radu, I will follow up with vendor on Monday when they are on site -
I've left message and no response as yet today, but we are 
targeting completion by end of May based on 9 week equipment 
delivery from order date. 

Valves to be stored @ MROD Storage Area @ U4 92.5 el. Col S9. 
for 1 month, until May 8/2016. 

Alex Perez (SRE Vapour Recovery Systems 703-1282) chasing 
permanent solution with Supply Chain. 

Construction Manager owns the building. Robin Granger is looking 
into obtaining BTU Trades to maintain the monitors as the buildings 
belong to the trades, RPO, RFRISA and RWPB. 
The Maintenance Contract RFP is liP, which will include this 
support. Refurb!Station Control Maint. have committed to 
support until Contract in place. 

Did the review get distributed? Action plan? 

Will impact WRS commissioning/AFS. Meeting scheduled Friday 
April22. 
Update @ PONG April 25 

Submitted to CNSC April 15. Turn-around- 1 month 

Engineering Rep 
TG Bundle Rep 
Black & Mac 
Islanding Rep 
TG Bundle Rep 
RFR Rep 

19 of 21 
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E Date 
~ Assigned 

Issue and Action Required 

D-2016-09809 (D1641- RPD Near Miss Dropped Lead Blanket) 

78 21-Apr-16 
investigation has been completed. Once MRPH rating has been 
established, provide a roll-outlcommunciation to Refurb 
Organization. 

WRS - Concern raised regarding WRS cables running through 
79 21-Apr-16 Steam/Fire Barrier (ie Cable Riser) Eng'g to review requirements 

and communciate back to team. 

Some confusion regarding Contractor Safety reporting. Conv 
80 21-Apr-16 

Safety to review and feed back to the team. 

81 

82 

83 

84 

85 

Refurb PCC Action Log.xlsx 

Date 
Date 

Owner 
Required 

Committed/ 
Update Reqd 

Safety (Lawrence 
26-Apr-16 

Francisco) 

Refurb Eng (C 
Alexander) 

TBD Daily 

Conv Saafety 
(Lawrence 27-Apr- 16 
Francisco) 

Date 
Completed 

Status/Comments/ 
Completion Notes 

20 of 2• 
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Darlington Teamwork Behaviours -Critique Form 

.eeting: ------------------ Critiqued By:------------

Date: _____________ _ Email completed form to Hu Manager 

Meets AFI 

1) The entire team must vote- Did the team meet the Darlington behaviour expectations both inside 
and outside this meeting? 

{Why or Why Not?): Explain why the team either met or did not meet behaviour expectations. D D 

Meets AFI 

2) Say it do it (Demonstrate personal accountability to deliver results and hold others accountable) 

D D a. Clear ownership demonstrated ("I've got it") 

b. Bias for action ("we can", not "we can't") 

c. Commitments met 
d. Recovery plan with TCD presented for commitments at risk 

Meets AFI 

3) Tell it as it is (Open & direct Communication with intent of making things better) 
a. "Straight talk" (results match reported progress) D D b. Conflicts/lack of support/lack of progress identified early 
c. Issues raised without prompting 
d. Immediate feedback(+ or -) was provided during discussions (don't wait until the end) 
e. Challenges/feedback accepted and encouraged 

Meets AFI 

4) Integrate & Collaborate {Breaking down silos, co-ordinated approach to address business issues) 

a. The team offers solutions or help without prompting 

D D b. Involved individuals and stakeholders are aware and aligned (no surprises) 

c. Support organizations are involved as appropriate (CFAM, HR, Refurb, PNGD etc.) 

d. Department issues and impact are considered for applicability across the departments 

21 of 21 

Filed: 2016-11-30, EB-2016-0152 
JT1.8, Attachment 33, Page 233 of 624



April 26 {DAY 2} Presenter /Lead Time 

Arrival/Coffee 
RCRB Members 07:00-07:30 

Tour of Mock Up 
Roy Brown 07:30-09:30 

Break 
09:30-09:45 

Release Quality Estimate (RQE) 
Gary Rose 09:45-12:15 

Lunch 
12:15-12:45 

Readiness To Execute (RTE} Plan Roy Martin 
12:45-13:45 

Engineering Gregg McCabe 
13:45-14:45 

Procurement Sean Toohey 
14:45-15:45 

Break 
15:45-16:00 

Construction and Safety l<en Hobbs and Bill 
16:00-18:00 

Owens 

Member Discussion RCRB Members 
18:00-18:30 
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Development of the Release Quality Estimate (RQE) 

Presentation to the RCRB 
April 26, 2016 

Attendees: 
Gary Rose, Vice President Project Planning and Controls 
ian Sansom, RQE Project Manager 
Barb Reuber, Regu latory Affairs 
Carla Carmichael, Vice Presi.dent, Nuclear Finance 

Agenda Item 
1. Overview of RQE 

~~ m 
RQE Road Map 

RQE Summary.pptx REVlS.pdf 

2. Walkthrough of Sample 11Project Bundle Package" and 11RQE 
Total Cost Report" 

Dt .. _ Dt 
..::!!!!!. ~ 

RQE 12.88- Overall RQE 12.88 RFR Sarrple NPET 
Cost Surnrrery Page.,contingency Page. pd Review Package. pdf 

3. Open Discussion - RQE 

4. Supplementary Information 
a. RQE Board Submission and Business Case 

~ ~ 
~ ~ 

FINAL - Board FINAL Signed DR 
emo-RQE Approve RQE BCS-Nov 20 ... 

b. RQE Plan 

m 
NK38-NR-PLAN-O 
9701-10004.pdf 

c. Program Basis of Estimate 

m 
NK38-REP-09701-
0548257 - RQE B ... 

Presenter & Duration 

Gary Rose 
(60 Minutes) 

lan Sansom 
{30 mins) 

All 
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Darlington Nuclear Refurbishment Project 
Release Quality Estimate Overview 

April 26, 2016 

Gary Rose 
VP, Project Planning and Control 

• I ' 

• SA FE TY • I N TE G RI TY • E XCELLE N CE • P EOPL E & C IT IZE N S HI P • 

PEOPLE 
POWERING THE 

FUTURE 
I)P(J NUCl..t!AH 

OPG CONFIDENTIAL 
ONTARIOPOifiiEil 

GENERATION 
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What is RQE? 

• RQE, "Release Quality Estimate", is the 4-unit cost and schedule 
estimate for the purposes of obtaining execution phase approval of the 
Darlington Refurbishment Project. 

• RQE is based on AACE's estimate classification process, modified to 
meet OPG's needs, with a goal to have all projects estimated to Class 3 
or better, prior to approval to execute the project. 

• The RQE is a culmination of many years of planning, and incorporates; 

• Scope 
• Engineering Design 

• Contracting Strategy 

• Cost Estimates 

• Schedule 
• Owner's Costs 

• Contingency for Risk 

• Interest and Inflation 

• The purpose of this presentation is to overview how RQE was prepared 
and to summarize the results. 

2 OPG CONFIDENTIAL lff~!LQ.Br=S • SAFETY • I NT E G R IT Y • EXCEL L EN C E • P E 0 P L E & 
CITIZENSHIP • 

ONTARIOFiiiiiiiR 
GENERATION 
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DRP Phased Approach 

The funding strategy followed a phased approach, with significant 
investments being made in upfront, early planning. 

Initiation Phase 
2007-2009 

Definition Phase 
2010-2015 

Execution Phase 
2016-2026 

3 OPG CONFIDENTIAL "I! fl}l,:ES • SA F E T Y • I N T E G R I T Y • E X C E L L E N C E • P E 0 P L E & 
CI T I Z E NSH I P • 

ONTARIO POwER 
GENERATION 
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4 

Investment in Planning 

Planning Deliverables included a multi-faceted approach to ensure that 
OPG has confidence in the 4-Unit cost and schedule for the Refurbishment 
of Darlington. 

Planning 

Supporting 
Infrastructure 

Contracting 

Budgeting 

• Province directed OPG to begin refurbishment feasibility study in 2006. 

• OPG has completed detailed design prior to the start of construction. 

• Creation of full scale mock-up reactor to train staff, test tools, better anticipate 
project scope I cost I schedule. 

• Other prerequisite projects either complete or underway to facilitate execution. 

• Contracts for all major work packages have been awarded. 

• OPG has been working in close collaboration with contractors to improve 
accuracy of design I engineering I seeping I cost estimating I scheduling. 

• Definition phase funding was put in place to select contractors early and fully define 
scope and develop a detailed cost and schedule baseline and risk register. 

--------. • OPG built a leadership team with extensive nuclear refurbishment and mega
project experience. 

Resourcing 

OPG CONFIDENTIAL 

• Succession planning as well as initiatives to collaborate with Bruce Power on the 
overlap of refurbishment projects will ensure supply of resources through to the 
end of project life. 

W£:.\11..1!.11ES • SA F ETY • INT EGR ITY • EXCELLENCE • P E 0 P L E & 
CI TI ZENS HIP • 

ONTARIOFGiiiiil 
GENERATION 
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5 

Scoping Process 

OPG applied a robust scoping process to evaluate investments. 

Scope Identification 

• Component Condition 
Assessments (2893) 

• Life Cycle Management Plans 
• Integrated Safety Review 
• Environmental Assessment 
• Regulatory Action Items 
• Corrective Action Program 
• Capital Modification Portfolio 
• Operator Burden Program I 

Panel Deficiencies 
• 40 Day Outage Improvements 
• Hardened Elective 

Maintenance Backlog 
• Cycle Outage Work 
• Life Cycle Work 
• Maintenance 
• Engineering Inventory Backlog 
• Unit Islanding 
• Temporary Mods to Support 

Refurb 
• Business Transformation 

Opportunities 
• Beyond Design Basis Event 

Reviews 
• OPEX from other plants 
• Station Improvements 
• Campus Plan I Facilities for 

Refurb 
• Safety Improvements 

OPG CONFIDENTIAL 

I Scope Assessment I 

r+ Campus Plan 

__. Modifications 

__. Repair and 
Replace 

__. Engineering 
Studies 

- Inspections 

Scope Execution 
(%of total scope) 

Retubing & Feeder 
Replacement (RFR)- 61% 

Campus Plan (FIP SIO) 
14% 

Turbine Generator (TG) 
11% 

Fuel Handling (FH) 
3% 

Steam Generator (SG) 
2% 

Balance of Plant (BOP) 
5% 

Shutdown, Layup and 
Services 

4% 

Other (RSF, SP, Ul) 
1% 

' 1: • • :;..Q,J[2· • • S A F E T Y • I N T E G R I T Y • E X C E L L E N C E • P E 0 P L E & 
C ITI ZE N SH I P • 

Refurbishment Work Scope 
% of Estimated Cost 

ONTARIOFiiWEil 
GENERATION 
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Estimating Process 

OPG developed the DRP project estimate in accordance with the Association 
for the Advancement of Cost Engineering (AACE) estimating recommended 
practices as shown below. 

Class 3 

•Release Budget 

•Detailed Design 
Complete 

•- 20% to+ 30% 

•Control Budget 

•Work Packages 
Defined 

•-15% to +20% 

Class 1 

•Check Estimate 

•Fully Defined 
Executable Plan 

•-10% to +15% 

OPG integrated it's approach to Engineering and Work planning with the 
AACE recommended practice. 

6 OPG CONFIDENTIAL \Y. · ll.lBES • S A F E T Y • I N T E G R I T Y • E X C E L L E N C E • P E 0 P L E & 
C ITI ZENSH IP • ONTARIOFOWEil 

GENERATION 
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Estimate Vetting Process 

Estimate Vetting & Re~ew Process Flowchart I 
-- - - -----------·--. 

• To Ef'\sure the q.oality of t he estimat e, th is process is required to ensure the estimate meets 
Project and o rganization requiremerts in time for Release Quality Estimate (RQE). 

• The objective is t o initiate a formal Estimate ReiAew process to support the execution of 
theRQE Cost Estimate Pian. This process will also fadlltate Gate 3 GRB review 
requfrements for the estimate (Submission Document Pre-Gate Review QA t heckist G3-3 
per NK38· PI..MI-0970 1·1022 7). 

27 Mln:h201& 
Rln02 

• Terms of Reference 
implemented for each 
bundle 

• Review scope and depth 
scaled to project/bundle 
and class of estimate 

t~ 1-- ---" 
~--t)ec.. --Oall*ll AldNI Ill! .... -.. r,..------

• 

! .... I.MI.IIUICIIIIWM .. 

,....,, ....... 01'0 ....... 

Multi-Discipline team 
approach for Scope, 
Estimate and Reasonabil ity 

.... llllldrllllllilllllllll'llll .... .......... """''' .. ~ ............... ...... 

.................... ! .... --................. 1111~ 111 

--~~~~~~-... ---........-. n.~~ ... .. ........... ..., ... _ 
diiiiiiiiiiiiL 

-..--............. . ___. .......... ....... 
ANIIIC'*IM 

Phlfn!llnll~ ,.....,_ .......... ...................... .-. .... 

OPG CONFIDENTIAL ONTARIO POWER 
GENERATION 
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Example: RFR Class 2 Review & 
Result 

Subjt.ct Man"' 
Ellr>er\ IOPG/JV) 

Manar.cmcnt 
Tearm (OPG/JV) 

•Planned and methodical implementation process to 
progress estimate 

Strering 
Comrnil!"" 

•Internal & External Peer Reviews and Quality Checks 
•Inputs from Mock-Up and Tool Proving Results 
•Reconciliations from past estimates and OPEX 

•Rigorous Bottoms up Review Workflow 
•Full team engagement & integrated 

Team Meetings & Estimate Reviews (incl Daily Plan Alignment) 

Risk Review & Closeout (Leads+ Expert Team) 
2012 

L:~to!ml 
H·+1ml1CJ 

•lOOJI 

Management Review 2013 
l:.tr."' tu-vm Esthnnte Component C lass 2 Revision 0 C lass 2 Finnl Totnl 

Priority and Essential Activity Completion Date 

P6 Schedule & Cost Integration 

Data Integrity &. QC Checks 

Management & Review (of "bottoms up" PG & Cost Integration) 

Review/Revise Class 2 Documentation 

Management Review (of completed Documentation) 

Total 
(Execution) 

Contract 
Price 

2014 

701t; 

H: o20!Gto ose>IG 

L l~lo 20M 
lt:+l~to+lm' 

L··~"' ru·l~% 

II: •5'1tu .,.20)& 

Submission April 
24,2016 

Base Cost $ 1,488,127,951 
ContinRency $ 616,299,674 
Base Cost Fixed Fee $ 432,884 008 
SubTolnl Bnse Tn!:Sel Cost $ 2,537,311,633 
SS&E (Base Schedule) $ 76,183,82~ 

SS&E (due to Contingency on Base $ 31,496,107 
Schedule) 
SS&E Fixed Fee $ 19,130,416 
SubTotel SS&E Target Cost s 126,810,345 
OSM, Goods, Reimbursable \~ith s 428,745,417 
Markup and Commissioning Suppott 
not Jlall of the tarRet 
Reimbursable with Mark."Up and Fixed $ 100,887,822 
Fee as auolicable 
Reimbursable Costs- No mark-up $ 138,081.115 
SubTotel Rehubunnble Target Cost s 667,714,354 

Total Project Cost Including $ 3,331,836,332 
Contingency nnd Fee 

Cost Change based on Estlmatmg Review & Refinement $ 
Process 

OPG CONFIDENTIAL l"A!'..I!.DES • S A FETY • ~R I TY • E XCEL LE N CE • PEOPLE & 
C ITI ZENS HIP • 

Cost 
(including Lnte 

ChllD!!CS) 
$1,220,555,767 

$371,155,750 
$-180,061,017 

$2,071,772,533 
$55 406,764 
$1:2,275,-115 

$12,024,-116 
$79,706,595 

S-133,535,311 

$4~.309,534 

$122.676,026 
$598,520,871 

$2,750,000,000 

581,836,332 

ONTARIO POWER 
GENERATION 
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Estimate Classification 

Greater than 90°/o of the $6.1 B of external vendor I EPC costs meets or 
or exceeds AACE Class 3 

Class 3 
(-20% to +30%), 

$1.01 17% 

Class 4 
(-30% to +SO%), 

$0.4, 7% 

Class 5 
(-50% to +100%), 

$0.03, 0% 

Actual Costs 
Spent to-Date 

thru June 30,2015, 
$1,71 28% 

Class 2 
··········-· (-15% to +20%), 

$2.9148% 

Note: Includes actual costs including interest to-date through June 30,2015 and Facility and Infrastructure and Safety Improvement projects 
currently in execution. 

9 OPG CONFIDENTIAL ~·Af: • .\l.!JG!!C: • SA F E T Y • I N T E G R I T Y • EX C E L L E N C E • P E 0 P L E & 
CITIZENS H IP • 

ONTARIOFiiifiiEil 
GENERATION 
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4-Unit Cost Estimate 

The High Confidence, 4-Unit Cost Estimate, is $12.8 Billion, a reduction of 
$1.2 Billion from the estimate communicated in 2010. 

16.0 

14.0 

12.0 

10.0 

s.o 

6.0 

4.0 

2.0 

Original Fesibility Original Feslbility 

Estimate Estimate Escalated 
($2009) ($2015) 

:1.0 

D 

Escalation 

& Interest 
(After 2015) 

114.01 

Total 2009 

Cost Estimate 
(Ail-in) 

Original Feasibility Estimate 
($Billion) 

16.:i 

l~ . C· 

12.(• 

1C·.:i 

:5.0 

6.0 

u 

2.C 

9.4 

Current Cost 

Estimate 
De-escalated 

(52009) 

10.4 

Current Cost 

Estimate (201.5$) 

2.4 

D 

Escalation 
& Interest 

(After 2015) 

4-Unit Cost Estimate 
($Billion) 

112.81 

High Confidence 

Cost Estimate 

10 OPG CONFIDENTIAL VAlUES • S A F E T Y • I N T E G R I T Y • E X C E L L E N C E • P E 0 P L E & 
CITIZE NS H I P • 

ONTARIOFuiiiER 
GENERATION 

Filed: 2016-11-30, EB-2016-0152 
JT1.8, Attachment 33, Page 245 of 624



11 

4-unit Cost Estimate Build-up 

The 4-unit cost estimate to complete the refurbishment is $12.8 Billion. 

15.0 

14.0 

13.0 
0.9 

12.0 
1.7 D 11.0 

10.0 0.1 0.1 D 0.8 
9.0 - -1.3 
8.0 

7.0 4.3 0.2 

1!!!!!!!!!!!1 
6.0 

5.0 

4.0 

3.0 o.z 
2.0 

1.0 

0.0 
Forecast Spend External F&IP SIO Execution Ops& Insurance Canadian Contingency Inflation 

to- Date (at Dec Vendor Bundle Oversight& Maintenance Nuclea• 

2015) Cost Project Support Safety 
Commission 
(CN5C) Costs 

Forecast (Dec 2015) 1!1 Estimate - to - Complete (ETC) 1:1 Contingency I] Inflation 

OPG CONFIDENTIAL ~iff:1iLQJJ~:~ • SA F ETY • I NT E G R IT Y • E X CEL L E N C E • P E 0 P L E & 
CITIZENSHIP • 

1.3 !12.s I 
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Overall Cash Flow 

The total $12.8 8 DRP estimate is cost flowed over a 17 year life cycle from 
2010 through 2026. 

1,800 

r::::J Contingency 

- Unit4 
1,600 

r::::JUnit 1 

Cumulative incl. 
r::::J Unit 3 

Interest & Inflation 1,400 

-Unit2 .. --8 
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.... .... 
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1,000 
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Refurbishment Scope and Vendor 
Partners 

Approx. $6.1 Billion is Vendor EPC Work. Main Contractors and Scope is 
as follows: 

Facilities and 
Infrastructure and 
Safety Improvement 
Projects 

Re-tube & Feeder 
Replacement 

Turbine Generators 

Steam Generators 

Defueling & Fuel 
Handling 

Balance of Plant 

13 OPG CONFIDENTIAL 

ES Fox, Black & McDonald, SNC 
Lava lin/ Aecon JV 

SNC Lavalin/Aecon JV 

GE Power (Aistom), SNC 
LavalinjAecon JV 

BWXT, SNC Lavalin (Candu 
Energy) 

GE- Hitachi, ES Fox 

ES Fox, Areva, B&W and others 

Installation of required infrastructure to faci litate 
refurbishment and extended operations including 
the completion of regu latory safety improvement 

scope. 

Installation of the train ing reactor mock-up and 
replacement of reactor tubes and feeders. 

Inspections, repairs and/or replacements of 
turbine and generator components and 

auxiliaries, including control system on certain 
units. 

Primary and Secondary Side Cleaning of heat 
exchangers. 

Defuel the core and replace/ refurbish and 
replace select fuelling systems and components. 

Repair or replace select valves, piping, and 
systems to accommodate new life expectancy of 

station. 
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Contract Breakdown 

The process for selecting experienced contract partners was extensive. 

• Of the $12.88 high confidence estimate, $6.18 represents external vendor I EPC 
contracts which employ a combination of fixed I target I cost + markup pricing. 

• Procurement started early to improve accuracy in planning - contractors have sufficient 
time I access to mock-up facility to develop confidence in estimates and reduce risk. 

• Contracts are structured so that OPG has off ramps at the end of Definition Phase. 

Definition 
Project EPC Vendor (s) Phase 

Execution 
Phase 

Total 
Estimate 

Percentage Breakdown of DRP Budget 
by Pricing ModeJ1 

Re-tube & Feeder SNC LavaliniAecon JV Replacement 

Alstom (Parts) and SNC 
Turbine Generator LavaliniAecon JV 

(Execution) 

Steam Generators 
Babcock & Wilcox I CANDU 

Energy JV 

Fuel Handling and General Electric I SNC 
Defueling LavaliniAecon JV I ES Fox 

Balance of Plant ES Fox I Babcock & Wilcox I 
SNC LavaliniAecon JV 

Facilities, Infrastructure, ES Fox I SNC LavaliniAecon 
and Safety Improvement 

JV Projects 

Total EPC Vendor Contract Costs 
Note: Numbers may not add due to rounding. 

$0.7 $2.8 

0.1 0.5 

< 0.1 0.1 

< 0.1 0.1 

0.2 0.7 

0.6 0.3 

$1.6 $4.5 
Billion Billion 

$3.5 

0.6 

0. 1 

0.2 

0.8 

0.9 

$6.1 
Billion 

Target 
Price 
52% 

Cost plus 
Markup 

32% 

1. Costs exclude interest, 
and are before inf lation 
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OPG's Role 

OPG has ultimate accountabi lity for the safe delivery of the project on time, on 
budget, and to the required level of quality. 

OPG is responsible to: 

• 

• 

• 

• 

• 

• 

Execute the project management role for the refurbishment program. This includes daily 
management of the integrated safety, cost, schedule, and quality objectives for each project and 
mitigation of their associated risks. 

Perform as the design authority for all refurbishment projects, ensuring nuclear safety standards 
and requirements are met throughout the development, integration, and implementation of multiple 
vendor designs. 
Perform design and construction oversight of vendor deliverables, ensuring quality and value for 
money in the execution of their duties. 

Perform the contract management function to ensure both OPG and its vendor partners are 
performing duties in line with defined accountabilities. 

Ensure safe and efficient integration with the operating units during the execution of the 
refurbishment project. 

Interface, communicate, and coordinate with internal and external stakeholders such as the 
Canadian Nuclear Safety Commission. 
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Schedule and Release Strategy 

The schedule assumes the first unit outage will commence in Oct. 2016 
with each unit lasting 37 to 40 months. Funding for each unit will be 
released in phases. 

- --Feb 2020 

• 
June 2023 

--------- 1 ...._ u ___ n_it_3 __ ..............,_+_____, 
Feb 2020 

Aug 2024 ---------e----e j...-U-nit-1---::-~-____,, 
June 2021 

--------- ------- I • Unit 4 
Feb 2023 

Today Start End 
• Unit reaches fuel channel end of life- 235,000 Effective Full Power Hours (EFPH) 

0 Funding Release Number 
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Project Approvals and Off-Ramps 

While this is a $12.88 program, funds are structured for release unit by unit. 

• The project release strategy will provide the Board with many opportunities to review project 
performance prior to allowing the project to proceed to the next phase. 

15.0 

14.0 l12.sl .0.2 
13.0 

c::=::J 

12.0 

11.0 

10.0 

9.0 

8.0 

7.0 

6.0 

5.0 

4.0 

3.0 

2.0 

1.0 

0.0 
High 3 

Cor.fice,.,ce (2010) 
Ertimate 
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Contingency Breakdown 

A contingency of $1.7 Billion represents 28% of the Execution Phase 
estimate ($6.5 Billion), or 40°/o of the external vendors' estimate ($4.5 
Billion). With 90o/o of the estimates well defined at Class 3 or better, 
Management believes that the contingency amount is sufficient. 

Project Program Total %of Project 

Project Estimate Class Contingency Contingency Contingency Estimate to 
($M) ($M) ($M) Complete 

Re-tube & Feeder 
Class 2 236 381 617 26% Replacement 

Turbine Generator Class 2-3 195 23 218 50% 
Steam Generators Class 2 20 - 20 20% 
Fuel Handling and 

Class 3 25 38 63 52% Defueling 
Balance of Plant Class 3-5 230 - 230 34% 

Facilities, Infrastructure, 
and Safety Improvement Class 1 -3 42 34 76 35% 

Projects 

Project Execution and 
Operations and Not Applicable 58 222 280 

Maintenance 

Unallocated Program 
Not Applicable 202 202 Contingency -

Total Contingency ($B) $0.8 Billion $0.9 Billion $1.7 Billion 
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Levelized Unit Energy Cost (LUEC) 

• Utilizing the Release Quality 
Estimate of $12.8 Billion (including 9.0 

interest and inflation), the high 
confidence durations, and robust 8.0 

estimates of the future operating Going 

costs and performance of the 7.0 Forward 
LUEC =7.2 

station, the Levelized Unit Energy 
Cost (LUEC) of Darlington 6.0 

Refurbishment is estimated at 8.1 
¢/kWh, making it low cost, low ~ 5.0 

.::.: -emissions, stably-priced ~ 
U) .... 

generation option. ~ 4.0 

• In 2010, Management 3.0 

communicated that the LUEC for 
the DRP would be less than 8 2.0 

¢/kWh in $2009, which is ~ 
equivalent to 9.0 ¢/kWh in $2015; 1.0 

therefore Management's current 
lo.s91 estimate is well within the LUEC 0.0 

estimate announced in 2010. LUEC 
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Eco nomic 
LUEC = 8.1 

Refurbishment costs to date 

Refurbishment Project 
remaining 

OM&A Direct and 
Sustaining Projects 

Station Support 

Fuel 
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Darlington Nuclear Refurbishm e nt Program 

Release Quali ty Estimate (RQE) 

TOTAL COST ESTIMATE BUNDLE/DIVISION LEVEL DETAIL 
VIEW WITH INTEREST & INFlATION UN-ALLOCATED 

.... ,Offor.)\t!.j>o'!l4J. 

llft--I~·O.C.I" 

,.(JI<c.!Ol~ 

S .. IOOO 

1\llln.ll,..hl 

Cc>n!tll•1• 
v,cllt.Jr/£Pf" 
~.urn 

RQE Torol cost 

hhn .. lt·fD 

(omr*i•· 
OJ'fcO/'S 
\- tnOO 

Ound~ I [)r.mlon Ul • US 

Unlrlzotlon Summary 

UD uo U1 U3 Ul U4 hcllllll 

~~~~~~~~~~~l:===========t~~ ~-6~5~1,~65=1,~~2~,8~39~,2~8~8+-__ 1~0~7,~2~83~~3,~5':-98~,2~2~2 ~--~~~~--~~--_, F.o~1~-R~F~R~(R~e~tu~b~o~Fe~e~de=r~R~ep~la~c~em~en~t)~--1r------+-~6~9~,2=46~--7~3~4,~9~45~~8=~~.4~00~--~66~9~,4~0~8+-~62~6~, 4~98~~6~9~1,~7~~ 
106,525 519,634 31,569 657,728 02 -TG (Tu rbine Generator) 5,100 202,281 158,205 140,344 151,798 

76,436 275,049 78,531 430,015 1:0~3-- :'BO~P::!I.::S.=::I•:;-n=ce~o:"f-'-P;:'I•:::nt"-) -----------f-1T.mlmr--+---'3'-:6"':,4':8':-7 f---:-::-::::-:-f---'1~34::!,4':'20:6+--8:::5:::,0::5:::2+-_:8::3.c::,6:::78~---'9~0,~37:..:3:..j :s~:~:~:~ 
13,811 120,183 24,558 158,553 f::0':-4--'::'FH:-'(C::F"::.;";:-' H:.::•::::n::,dl:::i n,._g)'------------1-"'"'-"...w.'-t----'9:;.:,1:;:99~ __ _,9:.:_7,:::0~24+--=-18:::•::;61:::8+--~12:::,2:::9:::_5+---'1:::1:c::,3::47+--..!1::;0,:::06::;9:..j allocations 
28,983 2,487 8,116 39,586 OS- OF (Dofuollng) 6,335 3,080 24,473 2,360 2,377 959 w;ll be 

13,990 98,844 9,745 122,579 1.0 4.6 5.5 1::0~6--SG;;;-;(:;:St':;e:;am:';;:'G:':et;';>e;:ra="tor'::::) :;----------t":-...._--t-__ _:3::.:,8;:c9_;_4 f-------jf---:43:''0:47:-:6+--2~4:",7::7-:,5t---'2'::4'::,90':10+---'~'?'~53;::2'-( oompleted 
22,365 78,732 6,812 107,909 07- SP (Specialized Projects) 70,154 13,039 12,309 12,407 against 
21.203 185,511 11,303 218,017 t::os::--S:;L-;(Sh:;:-=u:':td::'ow"n:.::-'La-'-yu"p71=----------j-==::::....-t----:7:-:,22:::8:+-----::83::-:1+---::79:',6:'99::-I---4::3:C,2;::8-:,0t---'4:;3':;,7:;:77~---=4~3.:::20::2-l Individual 

16,721 S0,286 11,363 78,370 5,274 28,496 18,978 10,948 14,674 cost 

30,829 84,198 17,220 132,247 8,045 8,747 40,661 24,451 26,712 23.631 elements 

982,515 ~..:•:::•2::.S4;,;,2::1:::2+-__ J:.;~:::•<-:•::.~"+_::5:::,54-"J"',22=-t5 ~-----,----''---''r-----_, E~~~E~~~~::-,.=:;=---fo...::8o:44;:;,6~2;.;,1.;..-:;~:'!':'F~7':':'!"F-~~~~~~:;+==:"':':'~~~~;.J ,om';.~ion 
f:.!.:.;::::::!:.:::::=:..:..:::::_ ____________________ + _::=--ll-- •:::8:::4,:::04:.:5'-l 155,765 Inc/ 639,811 ~6,234 3,111 435,227 282,923 227,401 216,956 of RQE 

143,862 60,948 inc/ 2011,810 0.6 58,413 98,317 213,494 164,493 137,155 133,188 

627,908 216,713 8"14,6:U. 25-26 ·Release 3 +Advance Re lease 4 109,195 

~~~ 
9,513 

9,510 

76,046 

14,265 

62,140 

35,232 

21,178 

14,104 

8,617 

250,605 

10,981 

41,492 

4,470,925 306,498 6,387,846 

312,042 321,555 

42,241 51,751 

2~,460 282,5~ 

26,660 40,925 

74,021 136,161 0.4 1.2 L S 
47,880 83,112 

319,597 340,775 

71,458 85,562 

70,890 79,507 

1,171,247 1,421,852 

10,981 

38,054 38,054 

714,533 756,025 

27- Contlnsency 

28 -Interest 

29 -Inflation 

Ptrcmloge of Overall Program 

J.OOO.OOO 

2.000,000 

1,000.000 • UF+US 

41,525 

7% 4% 

- • UD uo 

::.""}'! .. • , w ..... ' 

645,104 428,658 322,927 

7% 21% 15% 13% 

i i 
U2 UJ Ut "' RQETotol Cost bv Unit (S2015)M lOOO 

1,472,854 

897,785 

19% 

30-0ct-15 

Sn~p<hot 

4.vFINAL 
Sh t 7 

Toto~l 

3,598,222 

657,728 

430,015 

158,553 

39,586 

122,579 

107,909 

218,017 

78,370 

132,247 

844,621 

1,421,852 

805,059 

109,195 

1,705,409 

1,472,854 

897,785 

100% 

D 
Esc& Int. 

l.83SI. 288 

*"" JN'Il:lll::SI' A l:'Sd\u.'nON UN-1\l.lllC/\I'l:D ,., 
51!),6).1 805,059 52,473 752,587 

101,728 101,728 

7,467 

109,196 

26,182 

26,182 

159,000 

159,000 

7,207,870 

2,207,878 ......... 

7,467 

109,196 

1,679,227 1,705 409 

1,670,2.27 1,705,409 

1,313,854 <- incl 1,472,854 

897,785 <- incl 897,785 

2,211,G38 2,370,638 

8,361,7fl0 2,110,312 12,800,000 

10,592,122 12,800,000 

mduded wrrlt 
fwtctions Subrotol$ 

EAC less interest • 11,327,146 Conllneency 
r · "o/,.,oorom b1Crd11~ ro Tolal HighCon{~nu btlmal~ (SOO'I') o/512.16 IJ4 I ETC • 

1· Conlmg~ncy, EM.olctlon and lnt~rnr how not Mm olloc.oltd Nrwr~r" ~ndor f OPG in rhiJ CoJI Summory lflitw 

J · S16mll Conrlnge-ncy lhru Dc.>c 101511/or-CompuJ Pltln "'PISKJ 

Confidential 

5/cutdDwn & layup 

RtlurbSupponFacllitk>s 

Jsl.-mdlnc 

Compos Plan !i~~~~~ 
OPG · Funcliollill 

OPG • 011$ & Malntl!f\Jnt:~ 

AtiNst 3 • Advanced Rek>ast,. 

21G,7!3 

••••• 1,171,247 

752,587 

Coni~ ;""''----------------------, 1.6,,227 

l,li),.&S4 

1000000 1500000 1 0Dil000 

-Values 11ored herv n,. fTC· Estimate-to-Complete 
• Bundle Cosu lndUde OPG 0/.S 
·See addjcfono/ A/loco red Cotltmgcncy View 

• Forecan Llf~ tO Oate Actuals ~ Ot!c 2015 

• Estlmatl!: to Complete 

c ConUnsency 

C Escalation / Interest 

JOOOOOO l500000 •oooooo 
fiClETOtiiCMt !S2015) .. 1000 

Filed: 2016-11-30, EB-2016-0152 
JT1.8, Attachment 33, Page 256 of 624



Oarllncton Nuclear Relurbl:;hment Progrt~m 

Release Quality Estimate (RQE) 
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RQE Final Project/Bundle Certification 

For the purposes of Release Quality Estimate ("RQE") I certify, to the best of my knowledge, that the Estimate-at-Completion 
("EAC") of$ 3,799.456,724 for projects listed in the attached Retube and Feeder Replacement Project I Bundle Review
Summary & RQE Actions sheet as of October 15, 2015 represents the project team's current best estimate, after careful 
consideration of all known scope, developments, changes, allowances and or provisions required for our projects. 

I certify the following have been performed: 

1. The estimate has been prepared consistent with DNR governance and processes; 

2. A comprehensive review has been performed to ensure there is clear and comprehensive understanding of scope 
inclusions and exclusions forming the basis of the EAC cost estimates, and furthermore: 

o Project schedules represent the expected timing and duration to which the work will be performed, and 
that all critical path work is supported by a Level 3 (or better) schedule. Any non-critical path work is 
confirmed to fit within the allotted work window, or, risks noted where relevant. 

o Projected Cash/Cost flow profiles reasonably align with the project schedule; 

o The OPG Project Management I Oversight team is appropriate for the scope of work, and; 

o An appropriate classification of the estimate quality has been completed; 

3. The Project I Bundle risk and uncertainty inputs provided have been reviewed and adequately represent all those 
reasonably foreseen. The project contingency analyses and contingency estimates have been evaluated in light of 
the project status including: life-to-date actual costs, estimates-to-completed ("ETC''), assumptions used in 
preparing the cost estimates and the current and projected project risks. We believe the project contingency 
balance is reasonable to cover the project risks. 

Notes/Clarifications: C'[)r-.. h t-(e. ,...._ \- OA acA-- I s I L.rpl "S do 1-e.-
= 

1--e.tV'D.."! '("... 1~ vv---c:~-c:w~ <::: o-'S''SC>V\.0 1--C- c ~y~ 
Tev-~t- ~ eLl s'Gv--r-.s\~ "' 

Based on the foregoing, I recommend and request NPET's endorsement of this submission. 

Submitted By: Printed Name 

Project Manager Roy Brown 

Acceptance: 

Based on information provided and reviews and challenge meetings conducted, the NPET members reasonably believe that 
t he scope, cost estimates and schedules are complete, reasonable and appropriate for the purposes of Release Quality 
Estimate. 

NPET Quorum: 

1 

2 

3 

4 

5 

6 
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Darlington Nuclear Refurbishment Program 

~Q.E - IRleleas;e Oi.tllaUtw Estimate RFR -Retube & Feeder Replacement • Project I Bundle Reviews -Summary & RQE Actions 
,..... liMo· 

r ~;;~1·-· .fiiJ."J.Oi~fo:::. ,~" :.,-I .,~·~-\ c-<~-'f!.·i·r.;.f •nJ;t~jj:; ·;· ·,, , .. ' ; ·'· . m:Iili . ·' ·. . I:C• ~:lUU:II.• • • • 
Olroct Wor k Actions/ Prlorltlos noodod to eomploto ROE StAtui 

• Project ProjO<It Doecrl Uon Unit NROro DlrociWOt'k • Remove PMT support services few U2 Waste Containers end merk up adjustment for en units ( Complete - Potential savfngli from resuftina from estlm111 review I negoUat.on ra RWPB estimate 

01 73110 RFR. Oef~niUon Phase- Tar et Cost RFR Mepr Retubr.g Commot uo EPC s 1es.Joa. 790 - Costs from Special lnitiateslommissions list from Aun 31 submlnlon to be incorporated Complete 

02 73111 RFR • OernlUon Phue- Mock Ups uo EPC s 38,235,815 r-:.. ?PG PMT lor Engln«flring may need re assstt5sment 1inn OPG Is peforming MEC engineering 
Complete 

03 7311:2 RFR ~Definition Phue ~Tooling uo EPC s 361,025,492 for subsequent un its ~- .. _,~-::-
-~··· ... 04 73118 Retube Waste Proc:esstn BuKdin RWl'B uo EPC s 160,20<.000 ~ U date the P50 anafy!is post A ug 31 submission Complete 

05 13113 RFR ~ Malor Retubln a U2 EPC $ 580,595.700 Baa/a 
06 73113 RFR- Ma or Retublng (Oelinrtion Phase Procurement) UD EPC $ 196,368 ,19!iil • Definition Phase costs are based on actuals spent to June 2015 + currentlorecast including potential PC D's 

07 73115 RFR ~ MaJor Retublng U3 EPC $ 550,310,609 • Oelinllton Phase costs~ RWPB current estrmate which Is under review by OPG 

I 
08 73114 RFR • Ma}Or Retublng U1 EPC $ 1509,595,994 · Execution Phase costs ere result or P50 analysis tnd Include Fixed Fee and contingency applted. 

09 73116 RFR • Mll or Retublna U4 EPC $ 15&8 815 108 • Execution Phase costs~ RWPB OemoliUon COlli 

10 · Execution Phase costs excludes other bundle cosll FH,BH,SDLU, , • OPG 0/S costs for Definrtlon phase art based on definition phase orgamzatron chart and current spent rate . 

12 • OPG CIS for Exec Phase costs are based on RFR Execution OVert.L hi org chart and roles & resp plannin 

13 Scope ,. • 077 • Retube Waste Processing Budding R\IVPB ..Qeslgn, Construct, commisston R\IVPB 

15 - 078 · Ma}orRetublng ·DefinitiOn Includes Design , buJd Mock Up fadrty, Design, Butld T est RFR Tools 

16 and lntegarte 11 Mock up; Execution Phue Estlmatts, Unit 2 Engineering and procurement of Reactor 

17 - 079 • Ma)Or Retublng • Executton Phne The sco~ includes the retubing of ~80 pressure tubes and 

16 catandria tubes and the replacement of an fHder piping an dassoc .. t.ct co~ents 

19 Cost 

20 • Other Bundle Costs excluded lrom RFR Md includtcl In L. SOLU, FtwF (executed by JV) 

21 Bulk Head - OFL • $43,634,227 

22 Bulk H .. d - Eng~n~ering • s 7,735,26-1 
23 Bulk Head • Materiats - SHS2,000 

24 RA Bndge & ACU Replacement- $17,752,076 

25 PHT Vacuum Drv - $11,663,734 

"" PHT Vacuum Ory- Eng- $ 2.562,3<19 

27 • Umt 2- indudes S196 million or Procurement of Reactor CofT'4)0nents 

26 
29 Sf::hodulo 

30 • The Level 5 Schedule has been developed bosecl on 

31 ;~: .. '(~~~y.· ~-~ .,.., .... _,.::'(/ a) Timed tool_p_erforrnanea testing at the Mock-up: 

32 
, .. 

b) Validation testing of non-toofino speclnc worlt at the Mock-u : 

33 Actlonll Priorities: Follow-up I!Otnl for ChtcJc EallmAto July 2010 StatUI c) Comprehensive Work Packagn CWP dev.loped by the JV construction team. 

34 • Oaflnltron Phase EPC costs to be updated once the PCOs in discussion are approved In Progress d) A delated LogC Flow Oiagrom (LFO) wtCI\ilullrtlet lhl ~rll logic !low Oftht trllcll p&lh, and non- critical palh 

35 - RWPB Esllmale to be updated once the OPG team review tnd acceptance 11 complete In Pro ress work lOt' each uri!, lndusiYe of the ke lnie'rrctlllllanshlps btiWHn lht JV work KOPe and OPG WOfk Kope. 

36 • OvorOtll Critical ~uth dur111ion for tho" Buo Case" excludln contlnoency is 833 davs for U2 which Includes 

37 133 days ofOPG Pre & Post activities 

38 • Overall Cntlcal Path durallon resulting from ~ PSO Anal sis~ is 1138 days lor unit 2 

39 Other 

40 - Engineering 

SubTotnl Olrectwork 100% ' 3 431,459,707 - Unit 2 En ineerlng i~ <:omplotod tn Oofinltion Phno 

OPO OVcrralght · Eng_ineering lor Unit 3, 1 & 4 w\11 performed' at lht same lime during unl 2 execution 

41 73105 OPG Oversl ht, lnteartt1on and Support Work UD OPG-Q!S s 59,252,814 - MEC packages are done b OPG end OEC ~>eekeges are by JV 

42 73108 OPG OVtrsl ht, Integration end SUpport Wof1t U2 OPG-O'S $ 2!1,5GC,594 - Procurement: 

43 73,07 OPG OVersl ht, tntearttlon and Support Woc1t U1 OPG-<1/S s 15,975,330 - Unit 2 procurement Is completed In Oeflnitlon Phase and components are deltvered progressively till Sep 20 
44 73108 OPG Ovtf"Sight, Integration and Suppon WOfk U3 OPG-0/S s 19,178,88g - Procurement pcocess (to PO award) roc Urnt 3, 1 & ~Will performed at the same tme duMg unit 2 executiOn 

45 73109 OPG Ovel'$lght, lntearatlon and Suooort Work U4 OPG-0/S s 25,011,507 Costs induded 7 % of spares, freight and documentation <:OSts I 45 73117 OPG ~rs4ght of the RWPB Project uo OPG-015 s 7,1Q1 &51 - Additional Set of Pressure Tubes are procured In unrt 2 es a rislc mitigation ac;:tion 

47 • Pricing Aeeuraey • 80% orProeurement hal PO luued, 10% RFO, and less then 10% Budqet Only 

46 - Procurement costs inc::lude 5% bulk purchase bener.t assuming •• 3 subsequent units are done at same tim. 

49 - Construction: 

50 - Construction WOik Critical Path 1t. t.nntd to form on 2~X7 calander with stat hohdap ~ng 

SobTOIO)l OPG OIS 6% s 187,171,001 ~ ~15-2016 EPSCA nles are used for the ar.des ••tmate Where :2015-2016 EPSCA rates are 

11--i~~n~!'!!!!J.'~~~!~.~~ .. -- ,fj • .. unavailable, 

.......................... .................... s 100,820 018 - Construction assessment : CWP reparation In progress vMh OPG stakeholder support 

Contl!!f!~nct SeC?~!"" .......... .. ................................................................ s - Integrated Series Execution Plans are complete 

Qr<lntf Total ROE CQG't $:2015 (h1C.IUJ11ng t;~lngcnr.y) I ~.7!1.!1,456,724 - Vault Cranes PrevetNe malnetnenee ;s Included In the current astJmate 
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S'40.000.0011 

noo.ooo.ooo 

!>400,000,000 

SJOO..OOO.OOO 

51110.000.000 

•· uo 
•Tota l $734,965,958 

5% 

Note: 

Tlle se percentages 
are generated aga inst 
the overa ll EAC Bundle 

Cost,~ 

U4 

$G91,626,615 

OPG-0/5 
5% 

Contlnsency & Contingent Scope 

ConfldenHal 

RQE Total Cost by Unit 

U3 

s669,4o9,49s 

90% 

Ul 

$626,571,330 

U2 

$610,162,294 

Darlington Nuclear Refurbishment Program 
Release Quality Estimate (RQE) 

FINAL NPET A roval 
ISSUED: Oct 15, 2015 

Executive Review Dashboard - RFR Bundle REV N01 

Includes $196mi! of UO Procurement 
purchased under 73113 {Unit 2) 

I 

I 
uo 

$265,621,013 

n 
Contingency 

$200,820,016 

450,000 

400,000 

350,000 

~oo.ooo 

~ 
~ 

VI 2$0.000 

:<:: 
c 

200,000 

1!00.000 

100,000 

50.000 

$3,000,000,000 

52,500,000,000 

$2,000,000,000 

$1,500,000,000 

$1.000,000,000 

ssoo.ooo.ooo 

S· 

• rocM 

Nototi: 
Cosu: In :Z015S 
lndudcts Romov;,l COs.l.s 
e·wc:ludes lnt-• .n 
E)lclud9slh~l.atlor1 

Aft•rR•.CI;oss 

RQE Total Cost by Cost Type 

CI09·s .. _.,,..,.~_._, •ootM-.;onct~ 
~o)ecu 

- O:)•P«tjCKtM .... C4fn"'C'f'I/Ove~et" 

I -Sumof Sumo( Sumof Sumo( Su mo( Sumof S1.1mof Sumof Sumof Sumo( Sumof Sumof Su mor Sumol s um of Sumol sumo( 
2010 2011 2012 :::!013 20:14 2015 2016 2017 2018 2019 2020 2021 2022 2 023 2024 2025 2 026 

$2015 $2015 52015 $2015 $2015 $2015 $2015 52015 $2015 52015 $2015 

RQE Total Cost by Unique Scope Grouping 

• n - -RFR· Major RFR·C(Ifll'litlon 
Contlnooncv 

Rl!t ublna: Ph:He•TooUnr 

RotubeWMt• OPG DY•rlltht, 
RFR·DIIfln ltlon OP6 Oversia:ht o f Ptoeeuioa:Bulldhll! lnt:e1ratton :atld 

IRWP6} Support Wott; 
Ph.aSI • Mode Ups the RWPS Profoa; 

$2,50:1', 317,.411 S!Gl,O:BA!l $200,!20,0.16 $1~20:1.000 $159,92.5,140 $38,l3S..S15 S7,1!U.861 
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079- RFR 

R FR OVERA LL COST 

E.XEUTION PHASE COSTS 

Reimbursable with 
Nomarlt- up 

4 % 

Confidential 

Darlington Nut:leor Refubishment Program 

RQE - Release Qua/it Estimate 

Other Additional Key Cost Ratios I Breakouts 

Fee fo r Def Ph ase 
• 4.1 ,645 

ISSUED - OCT 15, 2015 

NPET APPROVAL - REV NOl 

Addition al Re ha rsals at 
DEC 
2% 

Tool Manage ment 
Syste m 

1 % 
Fee d e r Cab in ets 

1 % 

Mock-Up 

4% 

Re imbur sable w i th No RFR Cost sSummary -Execution PhaseE PCCommisloning _ not part 
(Class 2 Rev 0) -By of th e Target c ost 

5% 
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079-RFR 

Misc. OSM Material 

400,000 

350,000 

300,000 

250,000 

200,000 

150,000 

100,000 

50,000 

Unit2 

Confidential 

Other Additional Key Cost Ratios I Breakouts 

RFR-PROCU REMENT 

Engineering Estimate 
(MHrs) 

Unit 3 Unit 1 Unit 4 

RFR M at eria ls- Procurement Costs 

$250,000 

$200,000 

<I> 
$150,000 

::.: 

$100,000 

$50,000 

$0 

Unit 2 Unit 3 Unit 1 Unit4 

Procurement 

Unit 2 procurement i s done in Definition Phase 

• Addi tional Set of Pressure tubes are procured in Unit 2 

• Design Registration costs are part of unit 2,for the remaining three Des ign Registrat ion is done at 
onetime, would reduce the overall cost required for des ign registration for three Units 

· 7% spares has been factored during the Definition phase. Spares% is reduced to 5 % for Uni t 3, and 3% 

for Uni t l.l f spare quantities for previous units are determined to be sufficient for subsequent units , 
additional quantities will not be ordered for the final unit 

• Pre-Producti on Qua li f ication process is done in Uni t 2 and qua li fied vendors are used for 
subsequent units (current assumption) 

• Spares Bellows (as conti ngency)are procured in Unit 2 and no further spares are required for other 
units. 
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079- RFR 

Estimate Schedule 

Project# Unit Description Total $k 
Class Level 

50,000 

45,000 

June 2015 -Scale Reduced to highlight future months 
Summary Vendor Cost Profile ($k) excl OPG OS & IMS • Unit 4 

40,000 D Unit 3 

35,000 • Unit 2 
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E -25,000 ..::.:: 

-u'). 
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Contingency Summary and Breakdowns by Project or Function 

Retube and Feeder 
Replacement ($K) 

Retube and Feeder Replacement ($K) I ... , .. , I 
s 200,820 

Narrative: 
July 2015 • NR Rhk~nd Infrastructure set up a series of r eview workshop In preparation of each project and 
function 1roups for RQE Contingency lnformaUon . All Risk Reaisrer Items for the Pf'Oil!:cts and functlonil 
groups wete uploaded into .an e::cfWldl!d RQE template sprudsheet and populated with the latest disc.rtte 
risk and cost uncMainty informoHion. 

Auf:usl 20lS • Preflmin.-v chang~ meetif11S: with proje.:ts t~eam to review risll: based contingec.y items and 
cost WK!r11inty elemenu for an inteanted assessment of OYI!rall contlnscyv~ues for Encutive Rtview 

where snapshot #1 was presen1ed. 
Top 10 Cost Uncertainty (P90) 

PSOISk 
s 12,547 

Sep 30, 2015 • RFR ptoject contin 11nety are composed of three major components: 
1. RFR JV: PSO Contintency lcalcu,ated based on most likelydu~tlon a nd S) 

Pro ect:/ Work P.adr.a~e Oescrl tlon 

7!100/JIIfixht 

73100/ RFR Balance 

7311.5/VlN- Profea ManaJtment 

11.211 

5,673 

2. OPG RFR: $161M, which is malnty for the risk cost lmJ)'CI ( 115% variation depending on the simulation 

samples I 
l . OPG S<htdufe Contingency {ur m~rked to RfR): 

S.lll 

s.ooo 
• ""'of procram sc~ule uncHUlnty <ontln&encv is contr1butinc from RfR activities 

7311&/U4N - Projed M11111-nl 

7J1U/RWP8 

73115 /U3N- Pralect MtnaJtmtnt 

7.5114IUlN -ProitctMana tmtnt 

..... 
4,411 

73114/ Ul JV- Procuremtnt 

7.311& I U4JV - Procurt ment 
73113/ U2JV-Ccnw uction 

!.398 
3,099 
3,001 

Uncertainty covers: Incomplete understandinc of the scope of work, Imperfect understandin& of known 

work, Variance a nd/or inaccurac of fitton applied in the develo of the estimate I.e. la bour roductlvt 

Discrete Risks (P90 Contingency Register) 

!SUS/ Rt lube and fe.tdtt Rctplac-nt/ Concealed CorMiitSorn4.4Conc:ealed Conditloru 

- CTSB Inspection RM-ults; 

- Ftoder noult found lmsatlsfactory; 
- Cal11r1drll tubt com actlnJ horlzonttl nuxdt ttctorwhen they art mCI'Itd; 

• Al-bullt confi11uatlons vary from de~lt:n and dr.~wlnas, whltln tt .can and walk down etc. did not ldel\llty tht vuiarions and the JV had dotlt t'ltrythini possl~t; 
1 - Perm~ntnt bulkhe~d uoexpocted repairs Identified dufini: NO£; 

- !Jnuptcttd defiCiencies of eJdsdtiJ Eh itl shutdown cootinJ f"OOI'M. tfttt due dille~ of N a..an:iJed; 

• Al-fO!Jnd ·o00Nt construction• feeder flaws uncov~Mtd.altw JVvtrifk:~tk>ncom~t.s but couW noc ldtMJfythc..:• ft:.dlf ft..aWl e~ 
- Une~rp«ttd chaflies to contelnmenc bouncbry from OPG/ochtf 'Hftdors may u.ustlnt•~Uon to cont.inment holatlon Pf•SUit test; 

- Calendfia YM.St'f diKOYery WOttc r.qulrina new tool and M¥1' method to remove tht disco..ry materi•; 

• PT fldurtl kJniit:udinalty, rnultint In Jautd end on tht PT 

139111 Retubo and Fetdltr Replactmont l Risk of n&Od to procure addltJonal pressure tub•s I 
The Plrst unit RFR scope ioctude ptOturtmtnt oftwo full reactorQuai'IUtles of prtuur-t tubu from two sep arttt vendors as a commtrdal rtsk mill1.atlon str.~tt&Y· Tht currtnt project utlmate lndudts 2 addklonal 
r01ctor Quantitlll$ of Pfi!Ssure tubes (for 1 toUII of four UttiCtOI' qu antities). Thtre is a ~k thllt OftG maydtcidtthat .all pressure tubts Installed In Darlington Refurbishment must comt from ont vendor. If this Is 

2 the cue, the consequence would bt that tht prt~urt tubts from thtvtndcr not Installed In Unit 2 will not bt unable by Rtfurbhhme nc, and 1n additional reactOI' qulntlty of pres:sure tubll!s wil nMd to bt 
pRH:urtd. 

llJSll Rttubeo a nd FH.S.r Repl:acement/IMH~ PDctkes 1ft Mafntalnlnl the Toob 

J As rHuiU of htffective ~ to mllntlio, tut. sp.Me t~ ~ntity, stodc spwt p..u fonoob. stcwt tht took physicalty, rno¥e the Sptcbil Tools supplted bv tht N Reed Price Contna, ;and to maintain 
confipaHon dan to suppty reltlbte toob. the ri5k of not mMtlnl the demand of turno-1er of the Tools m1y OCOJr In the hec:utior1 PMse with rtO&:ative impacts on «ast and schtdu~. 

1JS2t I Rotube a nd Fttdtr noplacement/ Cbiml from Rotube ond Feeder Repb c:ement (RFR) Vondor Not already CoYcutd In the ContnKt 

4 As I resvtt of OPG not mMtlnJ fu obll111fom, thort iltt rfsb oft he fiFR vendor mil kine claims for tddltlon•l CO'Sts, cost d.aim from uhedu&. de~y not IXJVtr~ In tht Cent~. in tht hecution Ph;ase. 

15917/ Retube <~nd Fetdor Roplactmtnt/ Addlticn<~l Tool Qutntltlu for btcutlcn 

5 The Rl:sk ll that tht existlnt Tooltn1 quanitlts for P<Hticulutools S!JCh IS Column Handlc!rs ~nd AGVs may not bt suffient In the vent of bre1kdown durint unit overl1p. An additional continRencv ruervels requited 
to prOOJrt .additional Qwnltlu. 

UMO I Rotu~ o:~nd F .. d., Rtpla<emtnt I OSM prklnc from Unlt•tO•Unlt Procure~nt I Due to Unk·to-Urit Procurement. thtr Is 1 rblr. ol COR t5al.atlon of tM OSM prldnt. 

U$64/ Retuba 01nd ftedtr Ropi;Kementl M~;~~re &pensive Pressur• Tuba f~;~~r four Units 
7 Due t o th e potent~! direction o f uslna t he wme vendor's Pressure Tubes In all fcur iJIWts, the risk to uselourUnfts ofmMt txpenlfve PT• m.ayoccurwith M&ltJVe impiCts on Cost. 

US66/ Retube :~nd Feed or Roplocamont I Tool f;r.iturelafore end of t hok Ule Cychn I Execution Pheu: Due to resis t1nct of N to build new tccl1, the risk of wear out and d tplotlon of tools may occur with 
a Frequeot Tool F~ilures before tnd of t heir lift cyciH with MJI!Ivelmplctt:on5chedult . 

1ll.SO I Retu&. 01nd Fetdor Roplacemtl't I Rl1k o f Vendor Dtf;~ult/Swlnu.s C~;~~ntlnulty I The risk a lh1t the 'f'endor is unable to meet tht contrKtUal oblla;.aUon d"" to vendor d•t.liuk. 

U411 / Rttub. ;and F.oder AtphKtm.nt/ OPG klrtlt:n M;tttJIIII bdusiorl (FMf) btnts Concealed 

10 AJ 1 rulAt cf histcrk:a~ FME t'f'lnt.s, the ri1k of FME items sittlnJINidt Coocttled Areas th~t cannot bt dfKovtfed{tdentlflltd m W••downs m'f ocaK duunJ RFR wort In Encutkln Phase, whkh woutcJ It lid to 
additional insptd:ion I rtpalractfvltles wkh nq.atM lmpKt.l too RFR cost o RFR schedule 

11 lf btllow rtpl~~ement Is required for d1m~a:os m~de fn executlan phan work ~ in addition to tht prtvlouJiy SFCR'ed Ch.anne!5(14 Bt llows for 7 channels In U2 1nd U3),the rbk of not enous n sput bellows and txtr
duntlol'd for the replacement may occur with neg~tlva fmparu on Euc~nlon cost ~ndschtdult. 

11005/ Retubo and feeder R1placemtnt/ AU phys/QIInttrferencu In Untt not ldontlnc d 

12 Tlterth 1 rbk that notal pctentl.lllnttrfacawereldtntii'Md by the dttalltd desiln for modif~adons. Thk rtsk k.Js the potential toacHtnty affect the cost and schtdu'e ol rnodlfiation Qtaltations. Pocent:~ 
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1.0 PURPOSE 

The purpose of the Release Quality Estimate (RQE) Project is to produce a 
comprehensive description of Darlington Nuclear Refurbishment Program (DNRP) life 
cyc;le scope, cost, and schedule that enables senior OPG management to secure OPG 
Board of Director's approva l to proceed to execution. 

The RQE Project deliverables are listed in DNRP mi lestone NK38-REF-09701-RL030, 
Board of Directors Approval of Release Quality Estimate. These deliverables will be 
captured in a single RQE Submission Package to be presented to the Ontario Power 
Generation (OPG) Board of Directors (BoD) requesting approval of the following in 
regard to the DNRP: 

• Approval of the 4-unit high confidence life cycle cost estimate and schedule; and 

• Approval to transition from the Definition Phase to the Execution Phase including 
a release of funds for mobi lization activities for the fi rst unit, to October 2016. 

In addition to the RQE Submission Package, supporting materials will also be 
available as backup. 

RQE represents a planned progression of scope defin ition as well as cost and 
schedule certainty commensurate with the transition from Defin ition to Execution 
phases. 

1.1 Objectives 

The objectives of the RQE Project- Management Plan are to: 

• Describe the RQE Management Plan deliverables that constitute successful 
completion of the RL030 milestone and the RQE Submission Package 
(Section 2). 

• Outline the background, context, and rationale for RQE within DNRP (Section 3). 

• Provide a description of the RQE Submission Package (Section 4 ). 

• Define the strategic processes and methodologies to be used by the RQE 
Project. These processes incorporate industry best practice approaches and 
activities (Section 5). 

• Describe and detail expectations regarding RQE Project Management and 
Independent Reviews (Section 6). 

• Define the roles and accountabilities associated with the RQE project and t his 
document (Section 7) . 

N-TMP-10010-R010 (Microsoft® 2007) 

Filed: 2016-11-30, EB-2016-0152 
JT1.8, Attachment 33, Page 273 of 624



Internal Use Only 
Document Numbt t: Usage Classification: 

NK38-NR-PLAN-09701 -1 0004 
Sheet Number: I Ro'o 1"mb•r. 

Page: 

N/A 6 of 28 

I ROE Project Management Plan 

2.0 RQE MANAGEMENT PLAN DELIVERABLES 

The RQE Project Management Plan requires that certain deliverables be created and 
managed by the RQE Project Manager to facilitate the Management Plan Objectives. 
These are: 

2.1 Estimate Plan 

The specific requirements, processes, and methodologies required to produce life 
cycle cost estimates for all program elements are contained in NK38-PLAN-09701-
1 0235, Nuclear Refurbishment Project RQE Cost Estimate Plan. 

2.2 Communication Plan 

The RQE Communication Plan is outlined in NK38-PLAN-09701-0502946, RQE 
Communications Plan. This document contains a summary of planned communication 
events to ensure stakeholders receive information in regard to RQE as appropriate. 
The Darlington "Road to RQE" website includes links to the RQE Roadmap, weekly 
messages and other communication documents. 

The Road to RQE Roadmap (Example exhibited in Appendix A) reflects key RQE 
activities and milestones leading up to successfu l completion of RQE Management 
Plan objectives. It shall be used as the primary visual communication tool regard ing 
ROE progression. The roadmap will be revised and updated (typically weekly) to 
reflect the requirements, activities, priorities, reviews and approvals of RQE. 
Revisions/updates to the Roadmap will be published on the Road to RQE website. 

The RQE Leadership Team (composed of NPET members) and the Executive 
Leadership Team will receive regular RQE status updates to ensure they are aware of 
RQE activities, achievements and challenges. 

2.3 Timeline and Schedule 

Scheduled work activiti es associated with the RQE Project will reside in Project 
Integrated Master Schedule (PIMS) and the RQE Schedule will be managed within 
Primavera P6. 

The RQE Project schedule will not duplicate information or scheduled activities held in 
Bundle or Functional schedules. 

2.4 RQE Project Management Plan Monitoring 

The RQE Project Manager will monitor progress and status to RL030 completion and 
overall DNRP Readiness. Such monitoring may include but is not limited to: 

RQE Roadmap and Schedule Review and monitoring of progress against key 
activities leading up to RQE submission 
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Release Quality Estimate Dashboards to track progress of key inputs such as 
EC's complete, Estimate submissions, Schedule submissions, project and bundle 
gate progression and other information as may be required. 

RQE Master Quality Checksheet to monitor project and bundle estimate 
alignment to the final Master Consolidated File (MCF) 

RQE Board Submission Package Spreadsheet to monitor completion and 
collection of Approval and Supporting items for the RQE Submission Package. 

Selected monitoring processes and tools will be created for RQE Project Team to 
report on the Program and ProjecUFunctional level progress and cost elements. 
These will be based on existing DNRP data sources such as: Master Project List 
(MPL), Risk Management and Oversight Tool (RMO), Gate Packages, Proliance, P6, 
and Integrated Database (I DB). Additional reporting will be performed on an as 
needed basis. Such reporting will be dynamic in order to highlight the status of the 
priority requirements at the time. 

The RQE Steering Committee will enable, support and endorse the ROE Project in its 
activities in order to fulfil its mandate. 

3.0 BACKGROUND 

3.1 Program Release Strategy 

Funding for the DNRP is released in phases, in accordance with the Program Release 
Strategy shown in Figure 1. Release 40 is the last annual release for the Detailed 
Planning phase of the DNRP, and thus is considered to be a full release for the 
Definition Phase. 

Figure 1: Darlington Refurbishment Release Strategy 
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As the Darlington Refurbishment Project transitions from Release 4D (Dec2014 ), 
through RQE to Unit 2 and subsequent units, a staged approach will be utilized for 
funding release. 

At the time of RQE, the Senior Vice President (S.V.P.) Nuclear Projects will provide to 
the OPG BoD a definitive life cycle cost estimate for the DNRP, an assessment of the 
overall impact of the revised estimate on the overall economics of the project, and a 
request for approval to continue with the project, including the release of funds 
(Release 5a) for the finalization of the Definition phase planning, Unit 2 mobilization 
and preparation (up to October 2016). 

From early 2016 through August 2016, a more detailed work package based "Unit 2 
Execution Estimate" will be developed for the execution phase of Unit 2. This estimate 
will then form the basis for the funding request (Release 5b) to proceed with the 
execution of Unit 2, as illustrated in Figure 2. 

Figure 2: Execution Phase Unit Release Strategy 
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Note: Activities and deliverables for this "Unit 2 Execution Estimate" will confirm and 
validate the RQE estimate basis and cost control baseline defined by "Release 5a". At 
this time, the "Unit 2 Execution Estimate" and associated activities are outside the 
scope of the RQE Management Plan. "Gate 3a" milestone requirements shall be 
defined at a later date. 

3.2 RQE Context 

OPG is developing the DNRP Project estimate in accordance with OPG corporate, 
divisional and organizational practices in alignment with the Association for the 

N-TMP-10010-R010 (Microsoft® 2007) 

( 

Filed: 2016-11-30, EB-2016-0152 
JT1.8, Attachment 33, Page 276 of 624



Internal Use Only 
Document Number: Usage Classificc;tion: 

NK38-NR-PLAN-09701-1 0004 
Sheet Number. I ROio1"mber. Pag~; 

N/A 9 of28 

I ROE Project Management Plan 

Advancement of Cost Engineering (AACE) estimate classification model as shown in 
Figure 3 below. Figure 3 provides an overview of the classification model and 
provides a reference to the general type of estimate and the associated uncertainty 
band. 

The RQE signifies the completion of the Definition Phase of the Darlington 
Refurbishment Program Release Strategy. RQE wi ll demonstrate that the maturity of 
scope, schedule, cost and risk of the DNRP are consistent with a Class 3 estimate, 
based on AACE, and as such, RQE will provide a Budget/Control estimate for the 
program. 

The DNRP Project Estimate, also referred to as the RQE Estimate or Program Basis of 
Estimate (BOE) estimate, is the point estimate produced in alignment with AACE 
recommended practices, and with classification requirements as defined in the RL030 
definition statement. It will be produced to the requirements defined in NK38-PLAN-
09701-10235 Nuclear Refurbishment Project RQE Cost Estimate Plan. OPG BOE 
must be viewed as a consolidation of multiple documents produced under those 
protocols and governed by their respective governance and processes. See examples 
below: 

Program Aspect Main Source Documents 
Functions FMPs & T em(:llates 
EPC Vendor Submissions 
Bundles Gate 3 Package documents 
Legacy Projects Completed Proliance Actual Cost 

The expectation is that the RQE Project will provide an integrated view and consolidated 
description of this BOE document set for the purposes of the Submission Package. 

Figure 3: AACE Estimate Progression and Classifications 

The RQE Submission Package becomes the basis of Program validation that all key 
deliverables associated with the current funding release strategy, as based on the 
October 2016 First Unit Outage schedule proposed in the November 2013 Darlington 
Refurbishment Business Case Summary (BCS, Doc# N-REP-00120.3-10000, Rev 1 
OPG Confidential), have been completed within the detail planning phase. 
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4.0 RQE SUBMISSION PACKAGE • DESCRIPTION 

The ROE Project's main output is the production and management of the ROE 
Submission Package. Components of the RQE Submission package are outlined in 
Appendix B and found in Share point site: 

Team Sites > Nuclear > Nuclear Support > Nuclear Refurb > Planning & 
Controls > RQE > 04 - BoD Subm iss ion Components 

5.0 STRATEGIC APPROACH I METHODOLOGY 

Production of the RQE Submission Package will take place in stages, as outlined in 
Figure 4 and further detailed in Appendix D Cost & Schedule Integration Process post 
June 30. The Road to RQE Roadmap will be used to communicate and provide focus 
on current and upcoming priorities to ensure ongoing progress in a project involving 
many processes and people. 

RQE Workstream 
. Inputs/Source 
Documents 

Include: 

' • PMPs, FMPs, PGMPs 

• Scope Summaries 

• Schedules 
· •Transfer Plans 

•Estimates (EPC, PMT,·; 
Functional, Campus 
Plan,) 

• • BOE documents 

; • Risk Registers 

; ~40 Est imate 
/ · (Reference) 

.' • Finance Interest+ 
Escalation 
Calculations 

Figure 4: RQE Submission Package Approach 

ic~'nsolidati~ri~ _._,' ,. 
t& Integration 

~_Include : 

:.:_•Cost I Schedule . '· 
f Integration to . 
• ~ generate cost 
r fl . . "· 
( OWS . · _, .· . •? 
~ · Program BOE ' -~ 
~~Cons~lidation _of all ~ 
( cost data in MCF.· ;§ 

~~- Pro_g~arn, Risk & ~-- _ -~---~~-t-: Contingency ._: 
(-Analysis::. . < 
•,;',- -.,.. ' . :'- ... 
;:i·. ~--; ;_ ',.. i ·~ • • .-':~-) 

5.1 RQE Work Stream Inputs/Source Documents 

Inputs to RQE are produced by various work streams, corporate support and 
management organizations. Work streams, as outlined on the ROE Roadmap 
(Appendix A) and the Cost & Schedule Integration Process (Appendix D), include 
Estimating & ROE, Functions, U2 Outage and Projects. 

Work stream component inputs are produced, and associated processes defined by, 
various Bundle and Functional level work streams. A work stream lead, as defined by 
the roles and accountabilities in section 7 of this document will provide interface for the 
ROE Project Team on behalf of the respective work stream. 
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Work stream leads will be responsible for providing inputs including scope, schedule 
and cost elements to be consolidated and integrated into the ROE package. Work 
streams and supporting organizations are governed and managed by their respective 
owners and documentation. Key work stream inputs and associated processes are 
listed in Appendix C. 

5.2 Consolidation and Integration 

Consolidation of documents and integration of component inputs into the ROE Cost 
Estimate and Submission Package will be managed by the ROE Project Manager, wi th 
support from various work streams. 

With respect to consolidation and integration activities, the ROE Project Manager and 
associated project team are responsible for: 

• Identification, collaboration, collection, review, analysis and integration of Work 
stream inputs for the purposes of producing the consolidated ROE Cost Estimate 
and Submission Package 

• Communicating expectations and requirements to the organization 

• Assisting the organization with products of interface aspects of their work for 
ROE purposes only 

5.2.1 Cost/Schedule Integration 

CosUschedule integration dashboards and Executive dashboards (examples included 
in Appendix E for reference) will be prepared to summarize the ROE costs, including 
consolidated resource histograms and key ratios for comparison purposes. Internal 
project teams will review and perform quality checks and comparisons against prior 
Gate approvals for variance, and resolution of issues prior to management 
review/challenge. Bundle cost flows will be forwarded to Finance for inclusion into the 
MCF. 

5.2.2 RQE Cost Estimate Plan and BOE Report 

The process and mechanics of producing the release quality estimate are described in 
the NK38-PLAN-09701-10235 RQE Cost Estimate Plan. The estimate inputs, source 
documents, and supporting information are described in NK38-REP-09701-0548257 
RQE Basis of Estimate Report. 

The ROE Cost Estimate, as part of the ROE Submission Package, will incorporate all 
the elements of cost management best practices and activities wh ich include; plan 
over plan comparison to a 40 based baseline package; Program Risk and 
Contingency Analysis, and process and data quality management review, in line with 
Industry standards and OPEX application. 
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5.2.3 Master Consolidated File (MCF) 

As illustrated in Figure 5, cost and schedule data from various sources are integrated 
to develop an overall Program cost I cashflow in an ROE Master Consolidated file 
·(MCF). The MCF consolidates data from all sources- US Cost (Vendor/EPC's), 
P&C Lead input, ROE Estimate Templates (Functions, OPG PMT, Legacy/Historical) 
and Proliance (Campus Plan F&IP/SIO projects) so that costs can be converted to 
2015 dollars, then "Dollars of the Year", fully escalated and interest added throughout 
the Program lifecycle (to 2026). In the MCF, costs are captured monthly to the end of 
2017 and yearly thereafter. 

A Change Management Process will be utilized to track and incorporate all changes to 
the MCF through the consolidation and management review phases. 

Figure 5 - Release Quality Estimate- Master Consolidated File 
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5.3 RQE Submission Package - Program Level Analysis 

Program level analyses are primarily produced, managed, and processes defined, by 
the ROE Project Manager. These components may be completed with support from 
various Work streams or other Centre Led resources and vendors as required. 

These are the programmatic level reviews and analysis using standard cost 
management processes and techniques to produce conclusions and recommendations 
which satisfy investment planning requirements. The recommendations and 
conclusions resulting from these component activities will provide the basis and 
justification for the BCS update. 
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Selected Reporting processes and tools will be created for Program level and variance 
reporting in the ROE Project. The ROE package and total cost summary will include a 
set of comprehensive views and analyses on the Lifecycle cost estimate including 
resource requirements, summaries of unitization, contingency, oversight, estimate 
classification, vendor estimate-to-complete, various cost flows and staffing summaries 
and various project sorts. 

5.4 Risk & Contingency Analysis 

Risk and Contingency Analysis is a management review function which is required for 
a true understanding of the uncertainties surrounding the BOE Point values. The ROE 
Submission Package will acknowledge and address uncertainties in the handling of 
associated contingency application at a programmatic level and will also incorporate 
the cost risk assessment 

Note: Contingency application affects the margins of confidence on calculated 
estimate range values and available management reserve , once sensitivity 
analysis has been completed. Narrower margins result in greater levels of 
confidence in the final range estimate. 

Standard cost analysis methods will be used to analyze identified sources of 
uncertainty at the Program level; characterizing and reducing uncertainty in the results 
of the analysis. This includes an ROE Risk & Issues assessment which will review and 
identify DNRP Risks and Issues which may impact or affect: 

• The production of ROE Submission Package in alignment with AACE 
requirements. 

• The probabilistic margin limits on the range estimates as a result of contingency 
application 

• The confidence in the estimate. 

• The quality of the supporting documentation. 

The ROE Contingency Development Plan is detailed in NK38-PLAN-09701-10270 and 
will result in output including the ROE Contingency Development Report, Program 
Risk Register and Project Risk Reg ister. 
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6.0 RQE SUBMISSION PACKAGE- MANAGEMENT & INDEPENDENT REVIEWS 

6.1 Bundle I Function Reviews 

A series of review meetings wil l be held to review each bundle I functional estimate to 
ensure understanding of inputs to the RQE Program Cost estimate and Submission 
package for the Bundle or Function. Follow-up actions from these meetings will be 
documented as Tier 1 (to be completed prior to RQE) or Tier 2 (to be completed prior 
to Unit 2 Execution Estimate). These Bundle/Function reviews will ensure interfaces 
are optimized, all costs are captured yet there is no duplication of costs. 

6.2 Management Review 

Management Reviews will be held to validate the overall adequacy of the RQE 
estimate in order that management can be assured that the level of detail available for 
the estimate, the assumptions, estimating methods employed, and the skills of the 
estimating and project teams support their decision making process on whether to 
proceed. 

NPET level reviews (including stakeholders such as corporate senior management 
and internal and external oversight) will ensure consistency of understanding across 
major project bundles and functions. Acceptance by NPET members that the scope, 
cost estimates and schedules are complete, reasonable and appropriate for the 
purposes of RQE provides confidence in RQE submission to the Board. 

Management review will also include explanatory discussion of how the Program 
contingency amount was developed, with discussion regarding associated levels of 
risk is necessary in order for management to accept the level of risk indicated, or 
change the amount of contingency and accept more or less risk for the project. The 
risk analysis review will discuss the areas of high risk, and what is being done to 
mitigate those risks 

6.3 Independent Assessment, Review and Response 

The Independent Third Party Assessment will result in a report on RQE readiness and 
RQE process. This report will be reviewed and findings will be dispositioned and a 
management response created. 

6.4 Quality Assurance and Verification 

NK38-REP-09701-0564969 RQE Quality Assessment Report will perform a quality 
assessment review of the Release Quality Estimate (RQE), in relation to: 

• Planning: RQE processes were established consistent with industry standards 
and in alignment with the unique needs of the Refurbishment program and its 
objectives. 
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• Execution: The RQE was developed in accordance with the plan established. 
Deviations from plan were managed to ensure that outputs met the established 
objectives. 

• Review: Project, functional, management and stakeholder reviews were 
sufficiently thorough and rigourous to achieve established objectives. 

Additionally the report will provide support to the ROE BoD submission with regard to : 

• Compliance: Describe the content of the ROE cost estimates, thei r 
completeness with respect to quality estimates in terms of estimate cost 
classifications, basis of estimate (BOE), structure, and risk analysis of cost, 
schedule and contingency. 

• Effectiveness ("meets the need"): Using a rigorous framework, assess the 
quality of the cost estimates and assess the underpinning supporting data that 
has been presented . This will be supplemented with information (and analysis) 
concerning risk and uncertainty. 

Lastly, the report will establ ish key lessons learned and recommendations in order to 
optimize the effectiveness of the next iteration of the DNRP life cycle estimate to be 
completed prior to Unit 2 execution. 

6.5 Validation 

The RQE Submission Package will include variance analysis and reconciliation against 
4D baseline and approved Gating documentation. 

The BCS update as a result of the RQE will include reporting that uses key industry 
benchmark ratios to compare RQE to previous releases, historical values and any 
other available, similar projects. 

7.0 ROLES AND ACCOUNTABILITIES 

The RQE Project Team is responsible for the management of and delivery on RL030 
milestone. This includes integration and interfaces with the individual Refurbishment 
Program Organizations, and review and assessment of inputs from their respective 
Work Streams. 

Specific roles and accountabilities associated with the RQE Submission Package and 
this management plan are defined as follows. 
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7.1 RQE Leadership Team 

The RQE Leadership Team is responsible for adhering to the requirements and 
deliverables as defined in the TOR and is comprised of the NPET (sponsored by the 
Director, P&C), the Senior Manager, Enterprise Risk Management (ERM); the Director, 
Controllership, Nuclear Projects, Finance; and Director, Unit Outage, Refurbishment 
Execution. 

7.2 Director of Planning and Controls (P&C) 

The Director of P&C is accountable for the RQE ptanning process and the preparation 
of the RQE Submission Package, DRC and Board of Directors memos. 

7.3 The RQE Project Team 

The RQE Project Team is comprised of: 

• The RQE Project Manager & Project Support 

• The RQE Work stream Leads: 

• Director, Unit Outage, Refurbishment Execution 

• Unit 2 Director, Refurbishment Execution 

• Project Director, Refurbishment Engineering 

• P&C Managers - Estimating, Scheduling, Risk & Project Infrastructure, 
Reporting, Integration and Cost. 

7.3.1 RQE Project Manager 

The RQE Project Manager shall report to the Director of Planning & Controls and is 
responsible as the RQE Project Single Point of Contact (SPOC) for coordination, 
administration, management, and reporting and development of ROE processes and 
deliverables as may be required to successfully complete ROE milestone RL030. 

7.3.2 Work Stream Leads 

ROE Work Stream Leads will be the ROE SPOC interfaces with all Refurbishment 
Program Organizations. 

Inputs to work stream or program products and deliverables may be prepared by OPG 
and/or an existing approved Vendor(s); however accountability of the process and 
outputs of those work streams lies solely with OPG Work stream leads. 
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7.3.3 P&C Manager, Estimating 

The P&C Manager, Estimating is accountable for managing the Nuclear 
Refurbishment Project RQE Cost Estimate Plan. 

Usage Classification: 
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The Estimating Manager is accountable to verify the classification level achieved for 
each Program component (Bundle/Functional work packages). 

7.3.4 P&C Manager, Scheduling 

The P&C Manager, Scheduling is accountable for managing the Nuclear 
Refurbishment Project Integrated Schedule and Milestones and inclusion of resource 
workhours data. 

7.3.5 P&C Manager, Risk & Project Infrastructure 

The P&C Manager, Project Infrastructure is accountable for managing and maintained 
the the Nuclear Refurbishment Project Risk, Issues, Actions and Assumptions logs 
and databases, as well as defining and managing the Program Risk and Contingency 
Plan. 

The RQE Project Team may be supported by EPC and Specialized Support 
Contractors as well as OPG Centre Led and Support Organizations as required. 

7.4 The DNRP Organization 

The DNRP has two distinct organizational groups, Bundle and Functional, as outlined 
in N-MAN-00120-1 0001 SCH-05 Nuclear Program/Project WBS, Control Accounts and 
Work Packages with accountabilities and support organizations as defined in def ined 
in the Darlington Refurbishment Program Assurance Program Management Plan 
(NK38-NR-PLAN-09701-10001 Sheet: 0011 ). 

It is the accountability of the Project Managers and Functional Managers to ensure the 
estimate submitted for RQE meets the minimum requirements of the RQE milestone, 
including the expectation that all estimates will be, as a minimum, aligned to AACE 
classification requirements defined as per RL030. 
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8.0 ACRONYMS 

AACE 

BCS 

BoD/BOD 

BOE 

DNRP 

EPC 

ERM 

FMP 

IDB 

MCF 

MPL 

NPET 

NR 

OPEX 

OPG 

P&C 

PGMP 

PIMS 

PMP 

RL030 

RMO 

ROE 

SPOC 

S.V.P 

TOR 

V.P. 

WBS 

Association for the Advancement of Cost Engineering 

Business Case Summary 

Board of Directors 

Basis of Estimate 

Darlington Nuclear Refurbishment Program 

Engineering, Procurement and Construction 

Enterprise Risk Management 

Functional Management Plan 

Integrated Database 

Master Consolidated File 

Master Project List 

Nuclear Program Executive Team 

Nuclear Refurbishment 

Operating Experience 

Ontario Power Generation 

Planning & Controls 

Program Management Plan 

Project Integrated Master Schedule 

Project Management Plan 

NK38-REF-09701-RL030 - Board of Directors Approval of Release 
Quality Estimate (ROE) 

Risk Management and Oversight Tool 

Release Quality Estimate 

Single Point of Contact 

Senior Vice President 

Terms of Reference 

Vice President 

Work Breakdown Structure 
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APPENDIX A: RQE Roadmap 
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APPENDIX C: Work Stream, Corporate and Program Support Components 

Key Work stream inputs to the strategic approach and methodology for the ROE Submission Package 
include, but are not limited to: 

1. Functional Management Plans (FMP) 

Reference: 

• NK38-GUID-09701-10023 - Functional Management Plan Guideline 

o NK38-NR-PLAN-09701-10001 Sht: 0001 - Darlington Refurbishment Program Structure 

2. Scope I Gated Process I Project Management Plans 

References: 

• N-MAN-00120-10001 Sht: SCOPE - Nuclear Projects Scoping Process 

o N-MAN-00120-10001 Sht: SCOPE-02 -Darlington Refurbishment Prescreening Review 
Process For Late Scope To Be Executed By The Station 

• N-MAN-00120-1 0001-GRB - Nuclear Projects Gated Process 

o NK38-PLAN-09701 -10227 -Nuclear Refurbishment- Pre-Gate Readiness Review 
Alignment Meeting -Terms of Reference 

3. Scheduling 

References: 

• NK38-PLAN-00300-10000- Darlington Refurbishment Program Integrated Master Schedule 

o N-MAN-00120-1 0001 Sht: SCH - Nuclear Projects Schedule Management 

o N-MAN-00120-10001 Sht: SCH-10 -Darlington Nuclear Refurbishment Co-ordination 
And Control Schedule (C And CL2)- Terms Of Reference 

o N-MAN-00120-1 0001 Sht: SCH-05 - Nuclear Program Project Work Breakdown 
Structure (WBS) Control Accounts And Work Packages 

o N-MAN-00120-10001 Sht: SCH-01 -Task Instruction- Work Breakdown Structure 
Direction 

o N-MAN-00120-10001 Sht: SCH-03 -Task Instruction- DNG Refurb- Program And 
Project Missed Milestones Recovery Process 

o N-MAN-00120-10001 Sht: PC-01 -Nuclear Refurbishment-cost And Schedule Change 
Control 

4. Transition Plan Strategy 

Reference: 

• NK38-REP-09701-10067 - Darlington Refurbishment Transition Plan Strategy 

N-TMP-1 0010-R010 (Microsoft® 2007} 
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o NK38-REF-09701-PG-00-1402 - Darlington Refurbishment Program Milestone Definition 
Template- Issue Site Integrated Transition Plan 

o NK38-REF-09701-MS0001 0- Darlington Refurbishment Program Milestone Definition 
Template Revise Cap\oversight Ownership Transfer Plan 

o NK38-PLAN-09701-1 0097 - lnte1iace Agreement Between Nuclear Refurbishment And 
Darlington Nuclear 

5. Management and Oversight Tools 

References: 

• NK38-REP-09701 -0523355 OPEX Review for RQE 

6. 4D Funding Release Estimate 

Reference: 

• Preparation for Nuclear Refurbishment Release 4D Funding" -Memo, May 09 2014 (Team 
Sites > Nuclear > Nuclear Support > Nuclear Refurb > Planning & Controls > Releases > 
Release 4D > Admin) 

o N-MAN-00120-10001-PC-13 - Nuclear Refurbishment - Cost Management and 
Reporting 

o N-MAN-00120-1 0001 Sht: SCH-07 -Nuclear Refurbishment Earned Value Management 

7. Engineering 

e NK38-N R-PLAN-09701-1 0001 Sht: 0008 - Darlington Refurbishment Engineering Program 
Management Plan 

8. RQE Cost Estimate and Basis of Estimate (BOE) 

References: 

• NK38-PLAN-09701-10235- Nuclear Refurbishment Project RQE Cost Estimate Plan 

o N-MAN-00120-10001 Sht: EST -Nuclear Projects Cost Estimating 

o N-MAN-00120-1 0001 Sht: EST-01 -Nuclear Refurbishment Cost Estimate 

o N-MAN-00120-1 0001 EST -02 - Estimate Classification Requirement and Assignment 

o N-MAN-00120-1 0001 EST-04- Nuclear Refurbishment- Project Basis of Estimate and 
Documentation 

o N-MAN-00120-1 0001 EST -05 - Nuclear Refurbishment- Project Estimate Planning and 
Development 

o N-MAN-00120-10001 EST-06- Nuclear Refurbishment Estimate Commodity Code 
Standards 

o N-MAN-00120-1 0001 PC-01 - Nuclear Refurbishment-Cost And Schedule Change 
Control 

N-TMP-1 0010-R01 0 (Microsoft® 2007} 
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9. Risk and Contingency Analysis 

References: 

• NK38-PLAN-09701 -10270 RQE Contingency Development Plan 

• NK38-REF-09701-0P221 0 - Darlington Refurbishment Program Milestone Definition 
Template- U2 Risk Mitigation Plans Prepared 

• N-MAN-00120-1 0001 Sht: RISK - Nuclear Projects Risk Management Process 

10. Outage and Work Management 

References: 

• NK38-MAN-09701-1 0005 - Nuclear Refurbishment Planned Outage Management 

• NK38-REF-09701-0P2220- Darlington Refurbishment Program Milestone Definition 
Template- U2 Refurb Outage Execution Organization Identified 

• NK38-REF-09701-0P2280 - Darlington Refurbishment Program Milestone Definition 
Template- U2 Refurb Outage Pre-requisites Complete 

o N-MAN-00120-10001 Sht: SCH-02- Task Instruction- DNG Refurb- Standard Projects 
Milestone List 

o N-MAN-001 20-10001 Sht: SCH-06 - Nuclear Refurbishment- Milestone Definition 
Framework 

o N-MAN-00120-10001 Sht: SCH-11 - Darlington Refurbishment: Schedule Management 
Plan For Integrated Level 3 Execution 

o N-MAN-00120-1 0001 Sht: PC-01 - Nuclear Refurbishment-cost And Schedule Change 
Control 

o N-MAN-00120-10001 Sht: SCH-03- Task Instruction- DNG Refurb- Program And 
Project Missed Milestones Recovery Process 

o N-MAN-00120-10001 Sht: PC-14 - Darlington Refurbishment Program Management 
Work Stream Applications And Coding Requirements 

o NK38-REP-09701-0490147 - Overall Planning Pre-execution Review For Maintenance 
Owner Support Services For Darlington Refurbishment Project 

o NK38-NR-PLAN-09701-10001 Sht: 0009 -Darlington Refurbishment -maintenance 
Program Management Plan 

o NK38-NR-PLAN-09701-1 0001 Sht: 0012 - Darlington Refurbishment -Construction 
Program Management Plan 

11. P&C Memos and Directives 

As required by the organization P&C has issued additional documents to provide direction such as: 

May 9, 2014 4D Planning Memo 

April27, 2015 Gate 3 Memo 

Directives for RQE Roadmap, Projectization, Unitization, Schedule Durations, Lv13and Lvl25 
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12. Program Management Plans 

Reference: 

• NK38-NR-PLAN-09701-10001- Darlington Refurbishment PgMP (all applicable Sheets) 

( 
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APPENDIX E: Dashboard Examples 

COST/SCHEDULE INTEGRATION DASHBOARD 

( 

EXECUTIVE DASHBOARD 

N-TMP-1 001 O-R01 0 (Microsoft® 2007) 
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Refurbishment Ready for Execution 

11 Completion of the Definition Phase 
• RQE delivery 
• Execution Organization implementation 

• Readiness to Execute Plan 
• Preparing of Processes for testing 

• Implementation of the RTE Test period work 

• Table-Top exercises for the balance of Processes 

• Lessons Learned implementation and Process Adjustment 

• Change Management throughout 

ONTARIOFGWEB 
GENERATION 2 OPG INTERNAL USE ONLY ~~r· il.,fiJJI-;C' • S A F E T Y • I N T E G R I T Y • E X C E L L E N C E • P E 0 P L E & C I T I Z E N S H I P • 
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3 

Readiness to Execute Plan Periods 

• Plan Periods 
• Lead-up Period (Complete) 

1:1 Develop the test plans for the Test Period, and define 'table top' exercises to test those 
plans, processes and activities that can't be directly tested during the implementation 
of the Test modifications 

• Pre-test Period (Complete) 
111 Refine work programs and 'proxies' for the test period, conduct challenge meetings 

and indoctrinate the Execution team on the RTE purpose 
11 Preparation for the for the RTE field work 

• Test Period (February 2016- mid-June 2016) 
11 Execute the planned field work activities and 'table-top' exercises 

a Develop the basis of information for conducting extensive lessons learned reviews 
focused improvements and corrections to training, work processes, team dynamics 
and worker and team behaviours 

• Implementation of Lessons Learned (June 2016- October 2016) 
LJ Make the identified changes based on vetted results from the Test Period 

1:1 Conduct change management to ensure that all part of the integrated execution are 
practicing the changes in their work 

OPG INTERNAl. USE OI~L Y ~i AiLQll~~ • S A F E T Y • I N T E G R I T Y • E X C E L L E N C E • P E 0 P L E & C I T I Z E N S H I P • 
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Readiness to Execute Plan Work Streams 

• Work streams 

• Process stream- Activities that are principally focused on defining, clarifying and 
testing the processes and information infrastructure that will be used during the 
Execution of Unit 2 Refurbishment. 

• Cross-Functional stream -Activities that are highly cross-functional and/or 
integrated across all of the Project Bundle. Many of the activities in this stream 
will involve OPG, both Refurbishment and Darlington, and all of the primary 
vendors and their sub-vendors 

• Bundles stream -Work being undertaken by each of the Project Bundles during 
the Test Period, including those modifications that will form the basis of Test 
Period field implementation learning 

• Execution stream -Activities that define, practice and refine the day-to-day work 
practices of the field execution work force completing the construction, QA, QS 
and QC activities, materials handling, as well as, testing and refining the 
assumptions around access to the work site, timekeeping and 'barrier busting' 

4 OPG INTERNAL USE ONLY • SAFETY • INTEGRITY • EXCEL LENCE • PEOPLE & CITIZENSHIP • 
ONTARIOFiiwER 

GENERATION 
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RTE Example Review 

• Distribute RTE Package and Review examples 

--------------- -- --- - - ONTARIOFiiwER 
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Owner 

001 - K. Hobbs 
Work Instruction 
Establish processes for 
Vendor/ OPG 
interaction and during 
execution. 

003- S. Toohey 
DoR 
Ensure 
accountabilities and 
interfaces are 
defined and clear. 

004 -I. Malek 
Quality Mgmt/ 
Surveillance 
Implement a 
Refurbishment Quality 
Program covering all 
activities. 

005 - B. Vulanovic 
Hu Performance 
Monitoring 
Strategy (Vendor) 

Implement Hu 
Performance 
guidelines for 
vendors. 

006 - N. Mitchell 
Engineering 
Improvements 
Improve efficiency 
and effectiveness of 
Engineering 
processes. 

May 
2015 

Le 

June 
2015 

Start/Stop 
Work ~recess 

(31ALg15) 

CCO &FIC 
Processes 
(09Nov15) 

Contractor Readiness 
Time Challenge 

Collection Meetings 
(300ctl5) (13Novl5) 

Feedbacks 

Assess Gaps, 
on Sample OoR 

Overlaps and 
Inconsistencies 

(20Jul15) 

Compile 
Documented 

Responsibilit ies 
I (17Jun15) 

DaR Or~ft 
document 
(24JuiL5) I QS Draft 

JssueQA/QC 
Plan 

(30Jun1S) 

Issue DRP Guidelines 
QualitY Plan Compl~ted 

(31JOI15) (31Aug1S) , ~uJ~-·~1'' 
I 

Formal Organization 
Approval to Established 

from Project & 
Functional 

Stakeholders 
(190ct15) 

Integrate 
Surveillance 
Activities in 

Schedule 
(290ct15) 

DoR Rev.l 
Issued 

(30Nov15) 

Field Surveillance 
Start 

(07Jan16) 

I Organize d l AuglS) co , .... .,,, I \ "1 ... ·~" ......... 1 Oversight 
Qual/Training 

Confirmed 
{09Nov15) 

ORB Process
Vendor l ed 
(23Dec15) 

Hu an Performance 
Ove sight Committee 

Established 
(12Feb16) 

lmpiJment 
Actions Comm. Imp ement 

& AFS Lean Acti ns NICR 
Workshop Lean orkshop 

(28Aug15) 128 plS) 

lean Engineering 
Proces~ Review 

(30JLII15) 

Event 
Reporting 

Defn 
(24Nov15) 

NR Human Performance Event Metrics 
Executive Sponsorship Reports 

Established Available 
(14Jan16) {12Feb16) 

Implement Actions 
Procurement Lean 

Workshop 
(14Dec15) 

lmpl ment 
Action COMS 

Lean W rkshop 
{OlF bl6) 

Develop Process 
MapforECC 

Process 
(20Nov15) 

NR Eng. Self 
Assessment 
(21Janl6) 

UReview 
(30Jun16 

forecasted) 

lessons learned 
(27Jun16) 

lmplementU 
(30Sep16) 

U Implemented & 
Resource Risks Identified 

(31Augl6) 

lmplementU 
(30Sepl6) 

. ~ .... ·_ -· : .'-- ; -· . ~ -

Nov 
2016 

Dec 
2016 

ONTARIOPOWER 
GENERATION 

.ntle: Readiness to 
Execute Plan 

Rev#: 2 

Rev Date: Apr 25, 2016 

Data Date: Apr 25, ~016 

Page: 1 of 10 

Filed: 2016-11-30, EB-2016-0152 
JT1.8, Attachment 33, Page 303 of 624



Owner 

007- G. Rose 
Change Control 

Process 

Implement a 
comprehensive 
process to identify, 
document and 
control change. 

008 • K. Fritz 

IDB and Process 

Integration 

Integrated data 
environment to 
support effective 
reporting. 

May 
2015 

r 

June 
2015 2015 

August 
2015 

PROC RO issued for review 1 

Draft PROC 
{30Jun15) 

(3Uul15) 

Dataset Teamset 
& Process SPOCs 

Mobilized 
(06Jul15} 

Issue Strategy 
Rev O 

(30Junl5} 

009- K. Hobbs L..---~S,~~~~) _ __.;. 

Finalize Construction '-
Execution Strategy Campus Plan 

Oversight Self 
Develop a strategy Assessment 
to achieve {15Jun1S} 
alignment between 
Vendors and OPG. 

i 
Project/Construction • 
Director Alignment 

Meet ing Established 
(10Aug15} 

Change Mgmt 
Rollout 

Complete 
(04Dec15) 

Tabletop 

All Major Datasets 
& Met rics Avail 

Through IDB 
(10Dec15} 

Exercise on Construction 
Safety Incident Execution Strategy 
Management ROllssued 

(11Nov15) (22Dec15} 

Ll 
{29Ja 

Conventional 
Safety Oversight 

Plan Issued 
(02Novl5) 

Integrated 
Report 

{150ct15) 

Eva I. of 
Vendor 

Procurement 
Process 

(1BJan16) 

010 • M. Timberg 
PAG 

~------------~----~--~-~~~~)------~· 
Advise DR Program 
management on cost, 
schedule and quality 
performance. 

012 • N. Mitchell 
FIC Process 

Optimized process 
for efficient handling 
of field changes. 

FIC Metrics lss~e Draft lssye Revised 
Established Guide & Form FIC Process 

' (1SJull5) (14Augl5) 

comrlete 

T~~:~r~~i::, 
Execrtion 
(30Jull5) 

First line 
Supervisor 
Behaviours 
(16Nov15) 

Field 
Engineering 
Resourcing 

in Place 
(26Nov15) 

ll Review of 
Assessing & 
Campus Plan 

Projects 
(30Decl5) 

DB Go Uve 
(12Feb16) 

Rollout& 
Training 

{17Feb16} 

Resource 
Readiness 
(03Marl6} 

Onboarding 
Training I 
Security 

Clearance 
(31Marl6) 

Assessment 
(30Mayl6) 

Storage and 
Handling 

(12May16} 

llReview of 
Period Work 
(31Mayl6} 

Conventional 
Safety Oversight 

Plan Revised 
{25Jul16) 

Sept 
2016 

PROCR02 
Issued 

{30Aug16) 

Ll Implemented 
(31Aug16) 

Ll Implemented 
(20Sep16) 

Ll Implemented 
(31Augl6} 

October 
2016 

Nov 
2016 

Dec 
2016 

January 
2017 

ONTARIO POWER 
GENERATION 
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I 

J 

Owner 

013- G. Rose 
RQE & Checl< Est. 
Development 

Compile/assess data to 
support RQE. 

014A- G. Rose 
P&C Processes and 
Tools 
Implement New P&C 
Cost and Performance 
Mgmt Tool and P&C 
Governance. 

0148- G. Rose 
P&C Metrics 

Implement metrics for 
execution. 

015-
R. MacEacheron , 
Regulatory Issues ·~ 
Management & License 
Renewal 
Manage regulatory 
issues that impact the 
DR Program. 

016 - R. Martin ', 
PM 
Development 

Ensure supply of 
training and qualified 
PM's to meet OPG 
needs. 

017 - B. Vulanovic 
DoM Plan (Ops Inter/ 
RTS/AFS/Com) 

Ensure processes in place 
to support unit turnover 
from Operations. 

May 
2015 

June 
2015 

J 
2015 

August 
2015 

P&C Process 
Playbooks 
(31Aug15} 

j 

Rl Mocki up 
(26Aug15) 

Req's 

I 
Gathering I 

1 
(15Jul15) 

1 

I 

1 I 
First License ~enewal 

1 Hearings 
j (lOSeplS) 

__;_ ____ ... ~-~...,-----..,-

CMD sJbmission 
I 

(03J,ul15) 

Peer Team 
Established 
(31Aug15) 

Ready for Test Period 

External Review 
Consolidated Report 

(300ct1S} 

Present RQE to BoD 
(13Nov1S} 

lmtllernet>taltion Selection of Issue FMP 
System ROl 

(300ctlS} (lODeclS} 

) 

P Issue Playbooks/ 
GovROl 

(300ct15} 

User Testing/Data 
Assurance Complete 

(26Novl5} 

Reports 
Baselined/ 
Published 
(24Nov15) License Renewed/ 

liP Approved/ 
Key Refurb Reg. Issues 

Resolved (23Dec15) 

Second License Renewal 
Hearings 

(OSNovlS} 
Establish 

ethodology and 
riteria for Oral 
Review Board 

(10Nov15} 

Status Update 
ofNEC 

(26Nov15) 

Assess Current & 
Projected Supply & 
Demand for PMs 

(17Nov1S} 

Unit RP SupportWCA Provision,lly 
Turnover Contract in Staffed & 
Rollout Place Functional 

(23Nov15) (23Decl5) (25Janl6} 

U2 Refurb Outage high 
Level Permitry Levell 

Plan Completed 
(17Dec15} 

Site Integrated 
Transition Plan 

Revision 1 (17Dec15) 

Updat~t-over of 
Playbooks;Gov ~+ ~ystem 

R02 ( May16} 
(31Mar16} 

liP Update 
Submitted to CNS • 

(31Mar16) 

DSR 
Mock-up 
(01Jun16} 

Routine Refurb 
Interface Meeti1nl2is 

with CNSC 
(01Jun16} 

Regulate~ Interface 
Benchmafking During 

OPG Spr ng Outage 
Set ( pr16) 

ORB Assessment o All 
Candidates (30Ma 16 

forecasted) 

U2 RTE Est. 
Release Submitted 

(02Aug16) 

Est. U2 RTE Est. 
Release Release Approved 

Performed (15Augl6} 
(15Jul16} 

Mod 

SHIM Mods OP&P Revised 
Approved (02AuglG} 
(1SJul16) 

Delivery of Pilot 
PM Training 

(22Jul16) 

Transition of 
Program to a 

Centralized Home 
(040ct16) 

ESMII Updates/ 
Greenlight Process 

(29Feb16} 

llfrom 
:1' 1 Wave Gap. Main enance U2 Turnover 

Work Protection and 
Work Authorization 
Processes Functional Training Assessi g Complete Rehearsal 

(02Jun16) (17JunL forecasted} (29Jul16} 

Process 
(01Jun16) 

Area Fully 
Functional 
(04Jul16} 

Ops 
Readiness 
WP/WCA 
(31Aug16) 

(31Aug16} 

Incorporate 
Pilot LL into RTS 

Governance 
(31Auglo) 

ONTARIOFuiiEil 
GENERATION 
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Owner 

025 ·C. Kay 
Human Resources 

HR related initiatives in 
support of the DR 
Program. 

026 ·F. Dias 
Assessments & 
Audits 

Planned assessments to 
support continuous 
improvement. 

027 • J. Hash 
Radiation Protection 

Initiatives to ensure 
personnel readiness for 
DR Support 

0278 • J. Hash 

HP Support 

Initiatives to ensure 
equipment readiness for 
DR Support 

027C • R. Daly 
Chemistry and 
Environment Support 
Initiative to ensure 
qualified Chemistry & 
Environmental staff 
available 

I 
' f ug Staff 
Process 

Improvements 
(01Jul15) 

RQE Staffing 
Plans Finalized 

(160ct15) 

Ready for Test Period 

Pickering NPA 
Implementation 

(05Jan16) 

~~~~---------7 
~~------~~--~~2__{ 

Acceler?.te 
Cohort 

identified 
(22Jun15) 

I 

Modus 2015 
QZ Assessment 

(29M1ay15} 

Society 
Negotiations 
(17Nov15) 

Darlington NPA 
Implementation 

(14Jan16) 

Qtrly Resourcing 
Review 

(07Mar16) 

Qtrly Resourcing 
Review 

(15Sep16) 

NR Ovfrsight 
Effecti eness 

(30S plS) 

NR Project Reporting 
Effectiveness Review 
(305ep16 forecasted} 

Modus 2015 
Q3 Ass~ssment 

(31Aug15) 

I Tlp Rack 
Setup in RPO 

(025epl5} 

2015 NR 
Healt~ 

Physicists 
Hired 

(31Augt 5) 

Utilize ~R 
HP/RPT 

Staff Durmg 
VBO 

(11Sep1 

Modus2015 
Q4 Assessment 

(02Nov15} 

INPO Excel. in 
Const. Comp. 

(15Dec15} 

Re-Zoning 
Implementation 

Plan Ready 
(27Nov15} 

RPCCrewShi NRRHP 
BTU RPC 

Resource for 

Supervisor Hir s All ALARA Se ices Obta~ns ~SC Feeder Removal 

Complete Submitted (l5J nlG Ce:~~on Reconciled ;:.--:-----------:-/ ; "''h 01M:6
)fO<& ."od} { " ~) ~--(-30_A_u.g16} 

RPTraining 
Requirement Met 

(25Jan16) 

All Portable RP 
Instruments 

Ordered 
(04Jan16) 

BTU RPC Resources for 
Breaker Open Reconciled 

(15Mar16) 
Simulate Major 

Contamination Event 
Mock-up 

(15Mar16) 

Initiate Required 
Staffing & Training 

(27Jan16} 

Benchmark Bruce Power 
and/or Pt. Lepreau 

(Z1Mar16) 

inal Dose Requiremer ts Met RP Execution 
stimate for for Supply {f RPPE, Organization 

U Completed Laund\'Y, Identified 

AII RP 
Prerequisites 

Complete 
(030ct16} 

16Mayl6} Consumab sand (15Jul16) 
1 Fixed In Mtc 

(15Jun 6) 

Portable RP Instrument 
Laboratory Commissioned 

(31Augl6} 

Equipment 
Received 

(30May16) 

& Finalize 
(31May16) 

Services 
Ready 

(28Jun16} 

lmplementU 
(30Jun16} 

All Audio, Video, NR Portable 
and Telemetry RP 

Equipment Instrument 
Received Ready for Use 

(31Aug16) (15Sep16) 

Trained Staff and 
Documentation Ready 

(015ep16} 

•• 
• • ---

I • 
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Owner 
May 
2015 

Vendor HP 
in Place 

(01Mar13) 

June 
2015 

July 
2015 

August 
2015 

029 - M. Paiment/ · ~. ~ 
A.Rob ~ ~--~--------------~-------------~ 

Islanding 

Pre-req's to support 
Islanding of Units. 

030 - R. Brown 
RFR 

Pre-req's to support 

lass 2 RO Estimate 
Submitted to OPG 

(08May15) 

feeder and fuel channel Plan in Place 
replacements. {01Mar13) 

031 - S. Marinescu 

Fuel Handling & 
Defueling 

Pre-req's to support unit 
defuel. 

032 - S. Guthrie I 
J. Lawrie 

BoP 
Pre-req's to support 
Balance of Plant scope. 

Calanbria Seal 
Repair Unit 4 

(02rct15J 

I 

RWPB Caisson 
Installations Complete 

{OlDeclS) 

Execution 
Estimate for RQE 

{30Jul15) 

(Universal Carrier) 
Commissioning on PTF 

(14Aug15) 

(Universal Carrier) 
Commissidning on SARF 

(02bct15) 

NPCScope ID 
7012 Workplans 

Issued 
(190ct15) 

All Procure/ 
Construct 

Work Assigned 
{02Nov15) 

VendorHP 
Plan in Place 

(07Dec1S) 

Gate 3a 
(17Dec15) 
VendorHP 

Plan in Place 
{17Dec15) 

Assessing 
Complete 
(19Dec15) 

January 
2016 

March 
2016 

Control Area Install & Tie-in 

April 

Service Air I 

Unit lsla~ding Associated lssolations 

WRSinstal PVS 

Bellows Testing 
Complete 
(23Mar16) 

Garter Spring 
Irradiation Testing 

Complete 
(1SMar16) 

Stern ICFO 
Tool Training/ 

Proofing 
(01Mar16) 

Phase 2 
PO's Issued 
(l1Mar16) 

U4 Vault 
Crane 

July 
2016 

August 
2016 

Sept 
2016 2016 

AI/020/NPC 

Barrier 
Project Start 
{02Aug16) 

RWPB 
Superstructure 

Complete 
(15Aug16) 

Implement 
NPCMod LL 
(02Aug16) 

Fuel Handling 
Ready to Defuel 

(15Sep16) 

Nov 
2016 

Dec 
2016 
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Owner 

033 - T. Josifovski 
Turbine & 
Generator 

Pre-req's to support 
overhaul of turbine/ 
generator set. 

034- P. Asgaripour 
Steam 
Generator 

Pre-req's to support 
inspection and 
maintenance. 

035 - P. Asgaripour 
Shutdown & 
Layup 

Modifications to 
support safe unit layup. 

May 

2015 
June 

2015 

Execution 
Estiinate 

(29May15) 

August 
2015 

Assessment Report 
(14Aug15) 

Field 
Shadowing 

TGCrew 
(OSDeclS) 

Field 0/S Strategy Vendor HP 
& Resource 
Demands 
(16Nov1S) 

Plan in 
Place 

(17Dec.1S) 

Initial 
Dose Est. 
090ct1S) 

Field 0/S Strategy 
& Resource 
Demands 
(16Nov1S) 

L3 Schedule 

for Secondtry 
SideWor 
(30Sep1S) 

Vendor Hf 
Plan in Plafe 

(24Sep15: 

PSCWaste 
Transport 

Package Analysis 
(300ct1S) 

WCA 
Workplans 

Issued 
(17Nov1S) 

January 
2016 

Ready for Test Period 

CWPs 
Complete 
(21Jan16) 

SATM Area 
& Services 

1 Finalized 
(12Feb16) 

Comprehensive Rad. Waste 
Vendor HuP LL's for Logistics w/ 
Plan in Placle Waterlancing WWMF 

(Z2JanlG) {25Feb16) (18Mar16) 

SGECS Bung 
Mock-up 
{22Feb16) 

May 
2016 

01641 

Detailed Assessing 

Complete I 
(15May16 

forecasted) ' 

June 
2016 

Req's 
(31Mayl6) 

i 
Detaileq 
Assessing 
complete 
(20May16) 

I 
~AAFS 

Work 
Control AFS 
(16May16) ' 

Sept 
2016 

lmplementati 

Materials 
Delivered 
(15Jul16) 

SALL 

Markup& 
Hire Plan 
(31Aug16) 

Secondary Side 
Tooling 

Validation & Test 
(15Aug16 

Clean LL in 
Cernavoda 
(02Aug16) 

Rad. Protection 
Dosimetry 

Trailer 
(20Jull6) 

Non-

Start TG 
Pre-Req's 
(20Sep16) 

All EPC CWPs Contaminated 
Complete Shops AFS 
(04Aug16 (31Aug16) 

forecasted) 

January 

2017 --
I • 
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Owner 

DraftP&M 
Strategy 
Produced 
(30Apr1S) 

036- S. Toohey 
P&M Tracking 

Process for tracking and 
reporting status of 
procurement and 
delivery 

037 -D. Sawyer 

Integrated 
Schedule 
Incorporation of OPG and 
Vendor work in a master 
schedule. 

038 - K. Hobbs 
Trades 
Resourcing 
Init iatives to ensure 
qualified resources 
are available 

May 
2015 

June 
2015 

' Start Test Pe~iod Planning Ready for Test Period 

lnput.valve 
Work Data 
(30Jul15) 

Tracking Vendor Input 
Tracking Matrix& P&M I Interim 

& I. toP&M Strategy Pa~s Warehouse/ Repor~mg Guideline 
Functional I Rev 1 Trac ing PB laydown 
(30Jun~5) 

Complete (31Aug15) (29Sep15) (270ct15) (30Jul15) 

= ~- / 
I 

Input BoP & Input TG Input RFR 
SDLU D~ta OSM Oat~ OSM Data 
(llJun.a.SJ (26Jun15) (15Jul15) 

Input FH 
Data 

(14Aug15) 

Input OPG 1 
Data for OSIVJ "Test Project" 

and Cyclic Module Testing 
Mtce (01621) (ogoctl5) 

(17Sep15) 

I 
U2 Refurb 

Outage Pre- Pre-req 

Staging/PB 
Material Control 

Functional 
{28Dec15) 

Test Period Proj~cts 
Scheduled anq 

Review Complete 
(15Sep15) j 

reqs Identified Scheduled 

Data ~reeze 
(30Ju'n15) 

Preliminary Complete 
Trades Plan NQW Pilot 
(30Jpn15) (30Jul15) 

Communic;tion 
to Union Halls 

(24Sepl~) 

{300ct15) (20Nov15) 

Level l 
RevB 

OP2050 
(16Nov15) 

Project 
Committee 
Quarterly 
Meeting 

(17Nov15) 

Obtain Union 
Concurrence 

forNQW 
(14Jan16) 

Vertical Slice 
Review Team In 

Place 
(24Feb16) 

Trades 
Supervision 
{23Feb16) 

PCC/Schedule 
Runstream SA 

(15Mar16) 

Trades Plans 
Results 
Review 

{24Mar16) 

I 
~'"--+--....O.'t > <.{ 

Draft Project 
Committee 

TbR 
(31Aug15) 

Construction Project Second 
Field Support Committee Trades Profile 

(300 ct15) Kicko ff Analysis 
(17Nov15) (18Dec15) 

Project 
Committee 
Quarterly 
Meeting 

(14Mar16) 

Re\tiewBP 
Sppport 

(06May16) 

1. 
Establish 

Trade Hall 
I . 

Metp cs 
(31Mr y16) 

Refurb SC Support 
Fully Operational 

{02Aug16) 

Levell 
Rev O 

(15Jul16) 

Regulatory 
Approvals/ Pre req's 

Required for 
SO Complete 

(30Sep16) 
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Owner 

039 - S. Cameron 
DitL/ 
Readiness 

Identify cross-functional 
and integrating activities 
to achieve detailed 
readiness for DNRU2 
execution. 

040 - K. Hobbs 
Facilit ies & 
Infrast ructure 
Installation of 
facilities required to 
execute DNRU2. 

May 
2015 

June 
2015 

t August 

2015 2015 

Dit l Otthe 
Schedule 
{31Jul15) 

/ 

RPOFully 
Occupied 
{17Dec15) 

Period 

RFRISA 
Occupied 

(16Mar16} 

August 

2016 
Nov 

2016 
Dec 

2016 
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Owner 

024 - L. Saagi 
Business Focus Sl 

Increase business focus 
amongst DR staff. 

028 - R. Martin 
Alignment Strategic 
Initiative 
Initiatives to support 
organizational alignment 
within the DNR Program. 

041 - R. Martin 
Bruce Collaboration 

Ensure ongoing OPEX 
and lessons learned are 
shared between BP 
and OPG. 

042 - K. Hobbs 
Acquire Construction 
Partner 

Engage external 
expertise to augment 
the Refurbishment 
Construction Director. 

ay 
2015 

June 
2015 

J 
2015 

Business Acumen 
Training Available 

(29Jun15) 

Contractor Time & 
Payment Controls 

Framework 
(30Jun15) 

August 
2015 

' 
Project Cost 

Baseline w 'hite 
Paper Appr~ved 

(24Aug1SI 
i 

Define Focus of 51 
(17Jul15) 

Bi-Monthly 
Meeting with 

Bruce 
(15Jun15) 

Engineering 
Integration Meeting 

(22Jul15) 

PO Issued 
(lSJullS) 

RTE RO Issued 
(24Aug15) 

I 

Bi-Mo thly 
Meetin with 

Bru e 
(30Se 15) 

Nov 
2015 

01531 

Dec 

2015 

Pre-Test Period 

Plan in Place 
for Execution 

(03Nov15) 

Confirm BP 
Participation in Test 

Period Activities 
(16Nov15) 

30-Day 
Assessment 
Plan issued 
(26Nov15) 

January 
2016 

Feb March 
2016 

April 
2016 

June 
2016 

July 
2016 

August 
2016 

Implementation of Lessons Learned 

Nov 
2016 

Dec 
2016 

January 
2017 
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