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UNDERTAKING JT2.14

Undertaking

TO UPDATE REFERRED TABLE TO REFLECT P-50 CONFIDENCE LEVEL SCHEDULE
FOR DARLINGTON REFURBISHMENT PROJECT

Response

The updated table reflecting a P-50 confidence level schedule for Darlington Refurbishment
is attached. The cells in the table in Attachment 1 that have been changed are highlighted in
yellow.

The P-50 confidence level schedule moves the end date for Unit 2 refurbishment from
February 14, 2020 to November 15, 2019 (see Ex. L-4.5-5 CCC-022 Attachment 1 page 6
and 7, Tables 3 and 4) and has cascading impacts on other refurbishment and post
refurbishment mini-outages. The Unit 3 refurbishment starts one month after the Unit 2
returns to service.

The net impacts to the forecast of generation in the test period by using a P-50 schedule for
Darlington Refurbishment versus a P-90 schedule are as follows:

Gain of approximately 0.6 TWh in 2019.
Loss of approximately 1.3TWh in 2021.
Total impact would be a loss of production of approximately 0.7TWh during the test period.

Please note that the formulas used to caliculate total production and total revenue impacts for
Darlington in 2020 were incorrect in Ex. L-5.1-5 CCC-024 and have been corrected in the
updated table. The corrected formulas result in total 2020 production increasing from
14.8TWh to 18.1TWh. To be clear, however, there is no change in total production impact
and revenue impact in 2020 as a result of updating the table to reflect a P-50 confidence
level schedule for Darlington Refurbishment.



Year Outage Unit Description Outage Forecast Production |Revenue Impact
Affected Duration | (TWh) Impact Due to | of Outage ($M)
(days) Outage
P1711 Unit 1 Planned Outage 204.9 2.6 168.0
P1742 Unit 4 Mid-Cycle Outage 43.0 0.5 35.2
Pickering |P1751 Unit 5 Planned Outage 160.7 2.0 132.0
P1761 unit 6 Planned Outage 133.0 1.7 109.2
Taota 541.6 6.8 444.4
D1711 Unit 1 Planned Qutage 108.4 23 1529
Refurbishment 365.0 78
2017 DNRU2 Unit 2 Dutage B g 5148
D1731-PD Unit 3 Planned Derate 25 01 35
Darllngton PHT Pump Motor
D1732 Unit 3 Dutage 200 04 28.2
D1741-PD Unit 4 Planned Derate 2.5 0.1 35
PHT Pump Moator
D1742 Unit 4 Outage 2.8 s 28.2
Total 518.4 11.1 7312
Total 2017 1,060.0 17.9 1,175.6
P1812 Unit 1 Mid-Cycle Outage 43,0 0.5 39.1
P1841 Unit 4 Planned Outage 144.1 18 131.2
Plckering =
P1871 Unit 7 Pianned Qutage 193.5 2.4 176.4
[P1881 Unit 8 Planned Qutage 150.2 19 136.9
Total 530.8 6.6 483.6
PHT Pump Motar
2018 D1811 Unit 1 Outage 200 o 313
Refurbishment
Darington [DNRU2 Unit 2 Outage — - 5714
D1831 Unit 3 Planned Outage 1033 2.2 161.7
PHT Pump Motor
D1841 Unit 4 OuEEie 200 a4 313
Total 508.3 10.9 795.8
Total 2018 1,039.1 17.5 1,279.4
| ECEE Unit 1 |Planned Outage 1285 16 1258
. P1942 Unit 4 Mild-Cycle Outage 43.0 0.5 43.4
Pickering =
P1951 Unit 5 |Planned Outage 165.6 2.1 167.6
P1961 Unit6 _|Planned Outage 180.1 22 1823
Total 517.2 6.5 523.1
PHT Pump Motor
2018 D1911 Unit 1 [Outage 0.0 o 348
D1912-PD Unit 1 Planned Derate 25 0.1 4.3
Refurbishment
Darlington |DNRU2 Unit 2 Outage 3185 6.8 553.5
Refurhishment
DNRU3 Unit3  |Outage 70 04 =
P1931-PD Unit 3 Planned Derate 25 0.1 43
D1941 Unit 4 Planned Outage 99.1 2.1 172.2
_Total 459.6 9.9 738.7
Total 2019 976.8 16.3 1,321.8
P2012 Unit 1 MIid-Cycle Qutage 43.0 0.5 48.2
P2041 Unit 4 Planned Outage 164.5 2.0 184.4
Pickering
pP2071 Unit 7 |Planned Outage 1025 1.3 115.1
P2081 Unit 8 Planned Outage 188.9 2.4 212.2
Total 498.9 6.2 560.0
D2011 Unitl  IPlanned Outage 108.2 23 208.7
Refurbishment
2020 DNRU2 Unit2  |Outage 20 ) -
02022-PD Unit 2 Planned Derate 2.5 0.1 4.8
) Post Refurb Mini 55.0 12
Darlington |D2021 Unit 2 (Outage 106.1
Refurbishment
DNRU3 Unit 3 Outage 366.0 78 706.0
D2042-PD Unit 4 Planned Derate 25 0.1 4.8
PHT Pump Mator
D2041 Unit 4 ‘Outage e o 386
Total 554.2 119 1069.1
Total 2020 1,053.1 18.1 1,629.1
[Pzt uUnit 1 Planned Outage 150.5 19 187.3
Vacuum Building
P2141 Unit 4 Outage Hy 04 373
P2151 Unit 5 Planned Outage 179.7 22 224.1
P2161 Unit & Planned Qutage 112.6 14 140.4
Pickerin, ildi
g . Vacuum Building 300 0.4
P2162 Unit 6 Outage 374
Vacuum Building =0 04
P2171 Unit 7 Outage - 374
Vacuum Building
P2181 Unit 8 Outage 390 04 37.4
2021
Total 562.8 7.0 7013
Refurbishment
DNRU1 Unit 1 Outage 2610 56 il
Post Refurb Mini
D2121 Unit 2 Outage — d 66.8
. D2122-PD Unit 2 Planned Derate 25 0.1 5.4
Darlington
Refurbishment 365.0 7.8
DNRU3 Unit3  |Outage | 7B1.6
D2142-PD Unit 4 Planned Derate 2.5 0.1 5.4
PHT Pump Motor
02141 Unit 4 Outage 200 i 428
Total 682.2 14.6 1,460.8
Total 2021 1,245.0 21.6 2,162.1
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SEC Interrogatory #49

Issue Number: 5.1
Issue: |s the proposed nuclear production forecast appropriate?

Interrogatory

Reference:
[E2/1/1]

For each 6 month delay in refurbishment of Darlington unit 2, please provide the revised
production forecast per year. Please also provide the change in proposed payment amounts
as a result.

Response

The production impact of a 6-month delay in the refurbishment of Darlington Unit 2 would not
affect the production forecast in 2017, 2018 or 2019. The impact of a 6-month delay on the
production forecast in 2020 and 2021 is based on the assumption that the delay would push
the start of refurbishment of Unit 3 back by the same amount. Such a delay would result in
the first mini post commissioning outage of 55 days being delayed from 2020 into 2021 and
the second mini post commissioning outage of 31 days being delayed from 2021 outside the
rate period. The estimated production impact would be a gain of production of 55 days in
2020, representing about 1.1 TWh, and a corresponding loss of production of 24 days in
2021, representing about -0.5TWh.

The resulting changes in payment amounts cannot be provided, as they would depend on
the specific causes of the assumed 6-month delay and the actions taken to address them.
Any attempt to develop 6-month delay scenarios and quantify the range of potential impacts
on the payment would be completely speculative, depending entirely on the assumptions
made about the causes of the delay and OPG'’s responsive actions.

Witness Panel: Nuclear Operations and Projects
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APPENDIX 5: Nuclear Financial Plan, Operational Targets, and Initiatives

Financial Pian

Filed: 2016-05-27
EB-2016-0152
Exhibit A2-2-1
Attachment 1
Page 30 of 37

Actual Business Plan Projection
(in millions of dolfars) 2015 2016 2017 2018 2019 2020 2021
OM&A
Base 1,157 1,180 1,192 1,210 1,232 1,247 1,259
Outage Incremental 318 332 390 372 343 327 326
Project Portfolio 115 94 111 91 82 82 87
Pickering Continued Operations Enabling Costs - 15 26 55 107 104 -
Darlington Refurbishment Project 2 1 42 14 4 48 20
Nuciear New Build 1 1 1 1 1 1 1
Total Nuclear OM&A 1,591 1,624 1,762 1,744 1,769 1,809 1,693
Capital
Project Portfolio (including Spares and Minor Fixed Assets)* 315 353 279 258 282 278 199
Darlington Refurbishment Project (excluding Support Senvces) 681 1,189 1,083 1,094 951 833 1,470
Total Nuclear Capital 996 1,542 1,342 1,352 1,234 1,111 1,369
Provision Expenditures
ONFA Funded 61 104 140 150 208 260 256
Intemally Funded - Base 96 104 109 116 118 120 123
Intemally Funded - Projects 40 39 39 40 40 40 40
Intemally Funded - Darlington Refurbishment Waste Containers 6 56 32 43 30 33 26
Total Nuclear Provision Expenditures 203 303 320 348 394 453 445
Fuel Expense (Pickering and Darlington) 244 261 220 222 233 228 213

*In 2019, includes $15Mrelated to the load of new fuel bundies into the refurbished Darlington Unit 2

Operational Targets

The key 2016-2018 targets for the Nuclear business unit are set out below. These targets are informed by
the latest industry benchmarks and are designed to drive continuous performance improvement.

All Injury Rate (#/200k hrs worked) N/A

Collective Radiation Exposure

(person-rem/unit) .

Unit Capability Factor (%) 92.0

Forced Loss Rate (%) 1.00

On-line Corrective Maintenance N/A

Backlog (work orders/unit)

WANO NPI (Index) N/A

Human Performance Error Rate N/A 0.0020 0.0085 00030 0.0030 0.0030 0.0031

0,0030

Total Generating Cost per MWh? N/A $38.71 ---- $5240 $47.35 $47.85 $48.68

Pickering Darlington
Industry 2016 2017 2018 2016'  2017'  2018'
NP Best 2015  Annual Annual Annual 2015  Annual Annual Annual
Moetric Max Quartile Actual Target Target Target Actual Target Target Target

' Darlington targets reflect the impact of the Unit 2 Refurhishment starting in October of 2016, where applicable

2Metrics exclude centrally-held Pension and OPEB costs and asset senice fees. Targets may change subject to allocations and assumptions being
finalized. Darlington metrics have been normalized after 2016 for generation forgone during the Unit 2 refurbishment. The non-normalized

Darlington target for 2017 is $63.76/MVWh and 2018 is $63.50/MWh

m Green = Max NPI Points Achieved (if applicable) or Best Quartile Performance
White = 2nd Quartile Performance
Yellow = 3rd Quartile Performance

- Red = 4th Quartile Performance

30



Filed: 2016-05-27

EB-2016-0152

Exhibit A2-2-1

Attachment 1

Page 31 of 37
Darlington Refurbishment Project Targets

Milestone Target Completion Date

Unit 2 Execution Estimate Complete August 15, 2016

Unit 2 Refurbishment Start (Breaker Open) October 15, 2016

Unit 2 Reactor Defueling Complete February 2017

Heavy Water Storage & Drum Handling Facility In-Service May 2017

Unit 2 Reactor Component Removals Complete April 2018

Unit 2 Calandria Tube Installation Complete September 2018

At least 284 Unit 2 Fuel Channels Installed December 31, 2018
Initiatives

The following initiatives are aimed at closing performance gaps in order to achieve targeted results for the
Nuclear business unit:

= Workforce Planning & Resourcing Initiative: This initiative focuses on developing and implementing
the resourcing strategy to support the safe operation of the plants and successful completion of the
Darlington refurbishment, while minimizing disruption and costs associated with the Pickering end of
commercial operations. A dedicated team will optimize workforce planning strategies across the Nuclear
business and provide oversight on the resourcing approval process.

» Outage Performance: This initiative focuses on delivering predictable outage performance through
improved planning and execution of outage work to meet planned outage day targets. Areas for
improvement include: model work order development and utilization; outage schedule and resource
planning quality; implementation of a long-term purchased services agreement to optimize contracted
work and improve quality of supplemental staff execution; inspection and maintenance execution
improvements; Life Cycle Management Plan development improvements; and completing a feasibility
study for placing the Pickering station on a 30-month outage cycle.

= Equipment Reliability: This initiative aims to improve equipment reliability, improve effectiveness of the
maintenance program and reduce equipment failures to meet forced loss rate targets.

= Human Performance: This initiative focuses on: 1) Behaviours associated with procedural use and
adherence; 2) Leadership accountability whereby leaders understand and model the behaviours
expected from all staff, and 3) Supervisor effectiveness whereby supervisors set and communicate clear
expectations to positively influence behaviours.

= Parts Improvement Project: This initiative focuses on obtaining the right parts on time, reducing churn
in the work management system, and ultimately improving equipment reliability through the completion
of 19 cross-functional sub-initiatives across the Engineering, Supply Chain, Fleet Operations &
Maintenance, and Work Management functions.

= Inventory Reduction Initiative: This initiative is to develop a strategy to optimize inventory levels and
reduce costs by targeting half the historical growth rate for 2016. The 2016 growth rate would be lower
than benchmark.
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APPENDIX 4: NUCLEAR FINANCIAL PLAN, OPERATIONAL TARGETS, AND INITIATIVES

Financial Plan

Filed: 2016-12-20
EB-2016-0152
Exhibit N1-1-1

Attachment 1
Page 24 of 32

Forecast Business Plan
(in millions of dollars) 2016 2017 2018 2019
OM&A
Base* 1,172 1,196 1,215 1,254
Outage Incremental 319 392 373 343
Project Portfolio 94 111 91 82
Pickering Continued Operations Enabling Costs 15 26 55 107
Darlington Refurbishment Project 3 49 16 7
Nuclear New Build 1 2 7 10
Total Nuclear OM&A 1,605 1,776 1,758 1,803
Capital
Project Portfolio (including Spares and Minor Fixed Assets)** 291 322 319 299
Dartington Refurbishment Project (excl. Support Services) 1,008 1,119 1,084 1,082
Total Nuclear Capital 1,299 1,441 1,403 1,381
Provision Expenditures
ONFA Funded 85 150 147 206
Intemnally Funded - Base 101 115 115 122
Intemally Funded - Projects 54 49 70 45
Intemally Funded - Darlington Refurbishment Waste Containers 31 a4 45 45
Total Nuclear Provision Expenditures 272 358 I 418
Fuel Expense (Pickering and Darlington) 263 223 220 228

Projection

2020 2021
1,263 1,281
328 322
82 87

104 -
52 26
11 11

1,841 1,727

289 244
1,019 1,035
1,308 1,279
264 325
126 127
45 40
38 19
471 511

217 198

* Includes an estimated $4M to $5M per year for work in support of the RG&PM business unit
**In 2019, includes $16M related to the load of new fuel bundles into the refurbished Darington Unit 2

Operational Targets

The key 2017-2019 targets for the Nuclear business unit are set out below. These targets reflect the
operating environment of the nuclear fleet, including refurbishment activities at the Darlington station and
continuing work on fuel channel inspections at the Pickering station.

Pickering Darlington'
NPI Ing::ry 2016 2016 2017 2018 2019 2016 2016 2017 2018 2019

Metric Max Quartile Target Forecast Target Target Target Target Forecast Target Target Target
All Injury Rate? (#/200k hrs worked) N/A 069 024 049 024 024 024 024 023 024 024 024
j ot REREpHIEXReSULS 80.00 3817  111.50 10450 126,90 137.30 15330 6500  B0.90 111.90 8270 7840
(person-rem/unit)
Unit Capability Factor (%) 92.0 91.3 776 75.3 71.5 72,0 72.6 91.1 90.0 85.1 86.0 878
Forced Loss Rate (%) 1.00 0.38 5.00 437 5.00 5.00 5.00 1.00 1.93 1.00 1.00 1,00
Ondine Corrective Maintenance
Backlog (work orders/unit) N/A 7 55 80 28 28 28 20 20 15 10 7
WANO NPI (Index) N/A 93.5 723 75.6 69.7 67.2 65.9 87.3 85.5 83.1 90.7 91.0
Human Performance Emor Rate N/A  0.0010 0.0030 0.0030 0.0030 0.0030 0.0030 0.0030 0.0053 0.0020 0.0020 0.0020
Total Generating Cost per Mwh? N/A  $38.93 $71.09 $72.46 $78.83 $80.09 $81.49 $47.35 $46.46 $49.75 $49.54 $52.33

' Darlington targets reflect the impact of the Unit 2 Refurbishment starting in October of 2016, where applicable
2 Also applies to Dartington Refurbishment Project and Contractors

*Metrics exclude centrally-held Pension and OPEB costs and assel senice fees Targets may change subject to allocations and assumplions bsing finalized. Darlington
metrics have been normalized after 2016 for generation forgone during the Unit 2 refurbishment
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Page 25 of 32

Initiatives

The following initiatives represent the focus areas of the Nuclear business unit aimed at closing
performance gaps in order to achieve targeted results:

Outage Execution: This initiative focuses on delivering predictable outage performance through
improved planning and execution of outage work to meet planned outage day targets. Areas for
improvement include: outage schedule and resource planning quality; implementation of a long-term
purchased services agreement to optimize contracted work and improve quality of supplemental staff
execution; inspection and maintenance execution improvements; Life Cycle Management Plan
development improvements; and studying the option of moving Pickering to a 30-month outage cycle.

Workforce Planning & Resourcing Initiative: This initiative focuses on implementing the resourcing
strategy to support the safe operation of the piants and successful completion of the Darlington
refurbishment, while minimizing disruption and costs associated with the Pickering end of commercial
operations. A dedicated team provides oversight on the resourcing strategies and resourcing approval
process.

Equipment Reliability: This initiative aims to improve equipment reliability, improve effectiveness of
the maintenance program and reduce equipment failures to meet forced loss rate targets.

Project Excellence Initiative: This initiative supports the corporate-wide initiative focused on
implementing a standard scalable project delivery model throughout OPG via the established Project
Management Centre of Excellence, in order to increase project predictability and successful project
outcomes.

Parts Improvement Sustainment: This initiative aims to sustain and continuously improve on the
results of the 19 completed sub-initiatives of the overall Parts Improvement Project. The focus of the
Parts Improvement Project has been on obtaining the right parts on time, reducing churn in the work
management system, and ultimately improving equipment reliability through the completion of the 19
cross-functional sub-initiatives across the Engineering, Supply Chain, Fleet Operations & Maintenance,
and Work Management functions.

Human Performance: This initiative focuses on: 1) Behaviours associated with procedural use and
adherence; 2) Leadership accountability whereby leaders understand and model the behaviours
expected from all staff; and 3) Supervisor effectiveness whereby supervisors set and communicate clear
expectations to positively influence behaviours.
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2015 Plant Level Performance Summary

Filed: 2016-10-26
EB-2016-0152

Exhibit L, Tab 6.2
Schedule 15 SEC-063
Attachment 2

Page 6 of 6

() O
L) = » 0

All injury Rate (#200k hours worked) 0.69 N/AT

Rolling Average? Industrial Safety Accident

Rate (#/200k hours worked) 9.20 ol 000

Rolling Average? Collective Radiation 80.00 38.17 4853

Exposure (Person-rem per unit) . i

Airborne Tritium Emissions (Curies) per 1192 1784 2.409 ﬂ 1313

nit® d ; 1 '

LgF:JaerLi)?ehablmy Index (microcuries per 0.000500 0.000001 0.000001

2-Year Reactor Trip Rate (# per 7,000

hours) 0.50 0.00 0.06

3-Year Auxiliary Feedwater System

Unavailability (#) 0.0200 0.0000 0.0050

3-Year Emergency AC Power

Unavailability (#) 0.0250 0.0006 0.0041

3-Year High Pressure Safety Injection

Unavallabilty () 0.0200 0.0000 0.0000

WANO NPI (Index) 93.5 894

Rolling Average? Forced Loss Rate (%) 1.00 0.38 1.46

Rolling Average? Unit Capability Factor (%) 920 91.31 88.05

Rolling Average® Chemistry Performance 1.01 1.00 1.00

Indicator (Index) i _ I

1-Year On-line Deficient Maintenance 1186 160

Backlog (work orders per unit)

1-Year On-line Corrective Maintenance 7 15
1I_Z-lacklog (work orders per unit)

3-Year Total Generating Cost per MWh ($

per Net MWh) 38.93 44 38

3-Year Non-Fuel Operating Cost per MWh

($ per Net Mwh) 2280 2589

3-Year Fuel Cost per MWh ($ per Net

MWh) 797 8.73

3-Year Capital Cost per MW DER (k$ per

MW) 47.33 63.63

18-Month Human Performance Error Rate

e e e 0.00100 0.00300 ooosso 1f 0.00310

Noteg
1. No median benchmark awailable

2 Indicates a 2-Year Rolling Average for Pickering and a 3-Y ear Rolling Average for Darlington

3. 2014 data is used because 2015 results were unawailable at the time of benchmarking

[White = 2nd quartile performance
Yellow = 3rd quartite performance

Red = 4th quartile performance

|Green = maximum NPI results achieved or best quartile performance

{] Declining Benchmerk Quartile Performance vs. 2014

ﬂ Improving Benchmark Quartile Performance vs. 2014
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Mumbers may not add due e raunding Filed: 2016-05-27

EB-20168-0152
Exhibit D2
ab 1
Schedule 3
Table 2¢
Table 2c
Capital Project Listing - Nuclear Operations Facility Projecls
jects S5M - $20M Total Projoct Coat'
T | ol
Lina Projest Praject Stawt | n-Servics
L.} -project Neme __ Number [ Dessziption __ | Oaty | Dae |
1al 1ol 1g) ig) I m_|

FROM EB-

Provide independent power and

control ta the Resctor Area Bridge to

incresse opportunilies to perform fuel
maintenande.

26 DN (DN F/H RAB Independent Power and Control System 31428 | Sustaining Dec-11 Jul-13 55 a0 Qo a0 oo 0o 00

Install a video surveillance system to
27 | DN [FH Power Track Improvemenl 31438 | Sustaining |monitor operation and condition of the [ May-07 | Nov-12 182 oo 00 00 00 0o a0
fuel handling power track system

Replace the suit and maintenance
[communication system, which

20 | pn [N Suil and Maintenance Communication 34006 | Sustining |provides multi-party voice Feb-11 | Cancelled 00 00 00 00 00 00 00
Replacement i
'communication for personnel warking
in tlean and radicactive areas.

Pravida tooling and capability ta
optimize feeder replacements, fusl

28 [ ON [DN Feeder Replacement ALARA/Optimization 34008 | Suslaining {channel reconfiguration and single fuel| Aug-09 [ Jan-14 140 00 00 0o 0o 0o 0o
channel replacements while
T iminimizing dosa.
30 | DN [RY Repiacemen! Toalng (Transfer 1o MFA when 34111 | Sustaining | 22vlop tooling for he replacement of | oo\, | yqr.13 85 00 00 00 00 00 a0
Davelop robatic tooling to perform
31 IMS  |Upper Feeder Cabinet tnspection Robot 66268 | Sustaining |visual inspections in the feeder Jun-08 Apr-11 50 00 0o oo 00 00 a0

insulation cabinets

increase the speed of luel channet
inspections by inlegrating the ANDE
(Advanced Non-Destructive

32 IMS  |ANDE/CIGAR Hybrid 66423 | Sustaining |Examination) probe with the CIGAR Apr-09 Nov-13 s 00 00 (] ao oo 0o
|(Channel Inspection and Gauging
(Apparalus for Reactors) defivery
lgl(am

Develap tooling lo perform thickness
measurements on multiple feeders
concurrently with |ess prsass lo Dec-10 | Cancelled 05 (2] (L] 00 (] oo 00
reducs the amount of time required to
perform inspections

Value

33 | IMS |Muliple Simulfaneous Inspectons for Feedws 88533 | Erhancing

Replace obsolete airlock relief vaives

PB Airlocks System Relief Valve Replacements for with new seismically qualified valves

ini - - 00 0o ] 00
34 PN Regulatory Compliance 40873 | Sustaining and add an allemative air supply to Sep-08|J| Aug-12 &8 o o0 5
ensure containment is maintained
improve capacity of the emsrgency
35 | PN |PA ECI Straner Capacity Margin (Capital) 40884 | Regulatory |coolant injection system strainersta | May-12 | May-13 53 00 00 00 00 00 00

|Imprave desgn mshgen.
Aepiace tha existing furbin
|mechanical governors with new
38| PN |Pickering 184 Turbine Governor System Upgrade 41013 | Sustaining Iz::z“":':i’m;n now audliary | 012 | Canceties 175 0o 00 00 0o 0o 00
components for turbine monitoring
and contro)

Replace obsolele emergency power
[generator contrals to ensure Mar-06 | Dec-11 159 0o 00 0o 00 0o a0
availabiliy.

7 PN |PB EPG Cantrol Upgrade 49110 | Suslaining

Upgrade offices inside the
powerhousa ta meat HVAC (healing,
venlilation and air condilioning),
building and fire codes

38 | PN |PB Powerhouse OMfice Faciliies (Capitel) 49128 | Sustaining May-09 | Cancelled 87 oo 00 oo oo 00 an

Replace lite-expired nagative pressure
containmenl and emergency coolant

injection valves during the Vacuum Jun-10 Jun-10 79 oa a0 00 00 00 0o
Building Outage.

Install full barrier screen in Pickering
Inket channe to divert ish and reduce
fAsh mortaility per CNSC
requirements.
Replace absofete fioed ores gamma

38 PN [Pickering VBO Valve Replacement Program 48137 | Suslaining

40 PN [Pickering Fish Diversien Syslam 49280 | Regulatary Feb-08 dul-11 105 (1] [¢14] ao 00 a0 0.0

41 PN |PA Fixed Aren Gamma Monitor Replscements 49282 | Sustaining Nov-08 Dec-12 81 00 00 00 00 ao a0

mﬁ;mﬁxﬁzgnb[a logic Jun-07 Dec-11 44 00 00 00 00 ao (]
Improve the radioactive emissions

ang contie! perfrmance
jper CNSC Power Reactor Operating
Licensa requirements

.. ] Subtelnt| T8 w0 o8 T T I o

| [Table conti -1-3 Tabie 2d |

42 PN |PA PH Emerg Vent Syst Long Term Fix 49283 | Sustaining

43 PN |PB Radioective Emission Reduction (EV-005) 79140 | Sustaining Mar-99 Jun-12 1086 00 00 -1 ] Qo 00 ao

Notes:
1 Prajects wilh expenditures during Test Period OR (n-Service Amounts in Bridge or Test Period, AND Completed/Deferred Projects (from EB-2013-0321 ar
2 "Total Project Cost" reflects BCS amounls, with the exception of Compleied/Deferred Projects {tor which aclual costs are shown)



Numbers may nat add due to rounding

able 2d
Capital Project Lisling - Nuclear Operalions Facilily Projecls

Projects $5M - $20M Totsl Project Cost’

Exgject Ngme

8]

| Category

Project
Description

Tra |
In-Service
Dats

Projeot Cost”
M

[}

— o)

Start
Dats
L]

g}

2010

Filed: 2018-05-27
EB-2018-0152
Exhibil D2

8

Tab 1
chedule 3
Table 2d

n-Service
221

e

PROJECTS NOT IN ES-2013.0321

DN

DN Diyer PLC Replacement

31420

Sustaining

|Rep|ace obsolete programmable logic

Feb-14

Mar-22

122

00

ao

27

DN

DN Containment Buttan-up Activity Monitars
{Replacement

31432

Regulatary

Replace aging and obsolete
radioactivity monitors used ta button up
the Negative Pressure Containment
System on high activity

Nov-13

Oct-19

aag

ao

0o

DN

DN Computer Upgrade for HWMS (TRFISUP)

31436

Sustaining

48

ON

DN Replacement of Obsolete Online
Chemialry Analysers

31520

Sustaining

{Station Upgeader oparalions.

Upgrade obsolete Heavy Water
Management System computers that
control Tritium Removal Facility and

Qct-12

Feb-18

a7

a0

0o

Replace absolete online chemistry
analysers

Ocl-12

Nov-17

108

43

00

0o

DN

DN RRS Logic Madule Redesign

31534

the Reguisicr Regulntng
System logic modules lo address
i rod as well as

addressing absolescenca of current

Oec-13

May-26

99

00

00

Qo

DN

DN Feedwater Chemislry Control
p!

31548

Inslall improved feedwater chemistry

ing and for partabla|

Nov-13

Nov-22

oa

22

ao

o0

51

DN

DN Fukushima Phase 2 Beyond Design Basis
Event Emergency Mitigation Equipment

32202

Regulatory

|ﬁl|ralion
Provide capability 1o respond 1a Beyond

[Design Besis Events following the
events at Fukushima Danchi Nuclear
Power Plant

Sep-11

Dec-17

a9

00

g

(]

52

DN

DN EPG Power Turbine Capital Spare

36004

Regulatary

Purchane o spae Emmgincy Powe:
Generator power turbine to mitigate risk
of engine failure

May-13

Mar-17

81

()

ao0

0o

00

53

DN

DN CSA Sewage Line and Sump Emergency
Connections

38466

Sustaining

Replace carroded and degraded
Esewage piping from Central Services
Arau and add emergensy confections
ta allow sewage truck to empty sump in

Jul-13

Dec-17

00

01

a0

00

0o

ON

DN ESW Pipe and C

73397

iﬂnergencles
Replacarnent ol degraded Emergoncy

Service Waler piping, valves and lanks
during the 2015 Vacuum Butlding
Dulage

Feb-14

Sep-15

03

Q0

Q0

00

00

DN

DN Large Steam Generator LCV
Replacement

80023

Sustaining

Install new Jarge Sleam Generator level
control valve actuators, valve nms and
ponltichens o sddress cperational and

maintenance issues with current valves

Jan- 15

Qct-22

183

oo

27

25

28

00

56

DN

DN R22 Refrigerant ACU Replacement

B0036

Regulalory

Replace 51 air
conditioning/dehumidifying units
containing refrigerant R22 with units
using approved non-ozone depleting

refrigecant

Jan-168

QOct-21

00

00

a9

41

38

00

57

DN

DN Feeder Scanner Replacement (CMFA}

80070

Suslarning

|priar to use

Replace permanent feeder scanner
[equipment wilh poriable syslem that
can be selup outside of containment

May-14

Mar-19

14

ao

.2]

59

ON

DN FHA and FSSA Modifications

80151

tmplement modifications required for
compliance to Canadian Standards
Association N293-07 Fire Prolection for
Nuclear Power Plants identified in the

updated Fire Harard ana
Fire Sate Stuidown Analysis prepared
during the Inlegrated Safety Review
and cammitied in the Inteprated
Implamentation Plan

Nov-15

Jan-19

68

0o

05

47

00

ON

DN Irradialed Fuel Discharge Mechanism
Major Component Replacement

82841

Sustaining

Replace the shuttle cylinders and other
major components of the (rradiated
Fuel Discharge system which are
approaching end of design life

Nov-15

Dec-22

59

00

0o

00

00

00

Notes

Table continues on Ex. D2-1-1 Tabie 2o

1 Projects with expenditures during Tes! Period OR In-Service Amounts in Bridge or Test Period, AND Compieted/Deferred Projects (from EB-2013-0321 or
2 “Total Project Cost" reflecls BCS amounts, wilh the exception of Completed/Deferred Projects (for which actual costs are shown)
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Filed: 2016-

05-27

EB-2016-0152

Exhibit D2
Tab 1
Schedule 3
Table 2e
Table 2e
Capilal Project Listing - Nuclear Operations Facility Projects
Prosucts S5M - S20M Total Projpct Cout!
] Finsl Youm [hervice | h-0arvios | Indarviis | dervios | ndarvich | niavics |
.Lg‘ Project Gtart | in-Bervios | Projact Gost® 2t ;7 o1 »8 e 21
{81 7] ] ) n {al . R—
BROJECTE NOT IN EB-3613.8351 [Continued from £x. 02.1.3 Table 3]
Rapiace clnokie Aucroscert ighing
6 | ON |ON Station Lighting Relroft 31516 | Sustaining |powerhouse with rew uifciert LED. | Dec-12 | Deferred 14 00 00 00 00 a0 00
ights.
Replace obsokele turbine Iubricaling ol
’ . |puifier used Io remove contaminarta § )
8 | DN |ONT/G Lube Oil Purfier Repiacemant ats36 | sustaining [P0 e e o | Nov-12 | Aprt7 70 20 10 00 00 00 00
operstion
Replaca the Tritum Removal Facifly
Cryogenic Refrigeration Systam lurbine
62| ON [DNTRF CRS TOSS/ubine Replacemert | 31701 | Sustaining |oH supply system and hydrogen sant4 | May17 79 a0 70 00 00 00 00
expander turbine with a dynamic gas
bearing (oitfree) turbine
Replaca aging vapour racovery
pN [N Vapour Recovery Button-Up Vaive 31706 | Sustaining |containment bution-up vaives with new | Dee-13 | Jun-18 132 a0 26 51 26 00 g0
Replacaments [ 1o
install an edsarbent dryer system ard
64| ON |TRF Triium Emissiorm Reduction Project 38342 | Sustarung [improved stack mordloring to raduce | Oct-12 | Jun-17 74 oo 55 00 00 00 0o
Replace 51 aic
condiioning/dehumiditying unds
& | on g: f":e”:‘:’ms""""" Protectve Rely 80063 | Sustaining |cortairing relrigerart R22 with nits Jun21 99 0a 0a 00 18 37 18
P Lsing approved ron-ozone depleling
refrigerard.
Develop toaling far the retrieval of fusl
8 | DN [ON X750 Spacer Retrieval CMFA 82949 | Regulatory |crmmel spacers duing unit Sep-15 | Nov-18 64 55 01 00 00 00 00
tafurbishmert.
y Irrstali machme guarding on equipment
67| ey |PB Machine Guarding Improvement on Low | nca3 [ Rec satory 1o comply with Ministry of Labows Nov-12 | Dec-16 81 09 a0 0o 00 00 a0
Riak Equipmant (Capital) Ay
S .
6| ey |PN Repacement of Obsolete Oniine 40985 | Suataiing |R4EECA obaciete ardne chamalry oct12 | fumt7 185 61 60 05 0o ao 00
Aralysers
) N Istall predictiva mairtenance
6| PN (Fc“z“n’:‘g POM Program Review Project 41030 | Sustaining |monitoring equipment and cablingon | Jan-13 | Dec-18 106 00 44 33 01 a0 00
pital) criical equipment to improve refsbikly
70| pn |PNEmergency Power Generator Engina 41043 | Sumt e T Dect4 | dun17 183 85 50 01 00 00 00
71| PN |PASG Protestive Relay Upgrada 41044 | summining [ e et san1d | Mayt7 77 42 18 04 00 00 00
Upgrade Irash bar screars to handle
72| pN |PB Screentouse Trash Bar Screen 49140 | Suataining [the debris currently experienced from | Mar-11 | Jun-ts 77 03 00 00 00 00 00
Replacemert Lake Ortario.
PAReplacement of U1, U4 and IFB-A Stack | Repiac cbsomcert steck montors
73| e [PARep 4208 | sumaining [ Hen o e s Nov-12 | Oec-17 98 45 24 00 00 00 00
Proactively raplace buried sactions of
A Faveator B Rirg Header [t Pickering Units 1 to 4 fre waler
74| PN (DAt Suaining [ e e e e dun | Nov14 | Dec17 120 51 52 07 00 00 0o
o poor malerial selection
75| SEC |Seculy Projct A 25918 _| Regutatory | Sevurty Protected Oct:15 | Juih [X] LX] (L] [T] LL] 0 [T}
I inslall atomated emergorry persannel
76| sec |sEs station 80027 | Reguiatory ing systems in Darlinglon snd | Dec-14 | Dec 16 90 29 00 00 00 00 00
Pickering
bd Sublola) £ ] ) - - ) EE]
Total| 7653 [ ET EE 0 147 133
(Y1) i) HE FAL] TiZ 133
LX) ETH] 78 28 [1] a0
) a9 [11 40 [T 90 |
1756 %66 343 268 142 133

Notes:
1 Projects with expendiures during Tes! Period OR In-Service Amounts in Bridge o Test Period, AND Completed/Dalerred Piojects (from EB-2013-0321 or subsequend)

2

"Tolal Prajact Cost” reflects BCS amournts, with the exception of Campleted/Deferred Projects {for which actual couts are shown)
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for steam generators and fuel channels), engineering programs, selected systems
(such as real-time process computers and security), chemistry, cyber security, human
factors engineering, plant information systems, and administration of the nuclear
research and development program.

o Design Engineering provides design services such as, preparation of modifications;
parts procurement support; and expert-level support on nuclear industry codes and
standards for the nuclear stations and the Decommissioning and Nuclear Waste
Management organization.

o Engineering Strategy provides strategic support to Nuclear Engineering long range
planning, develops international relationships and provides strategic advice on
matters relating to CANDU technology, represents OPG Nuclear with international
nuclear industry bodies and oversees Nuclear Engineering projects.

0 Nuclear Safety provides oversight of technical support provided to the stations by the
Reactor Safety Engineering Departments, and specialized services in the areas of
Fuel, Nuclear Safety Analysis and Probabilistic Risk Assessment.

0 Nuclear Waste provides engineering strategies for the efficient and effective
management of used fuel and Low and Intermediate Level Waste (“L&ILW"), and
safety assessments of Nuclear Waste Management facilities and transportation
systems.

o Station Engineering is responsible for specifying engineering requirements,
concurrence to schedule and acceptance of engineering products and services
provided to support safe operation of the plant. It also ensures the Safety Operating
Envelope and the Design and Licensing Basis for the plant are maintained by
exercising prescriptive authority for the definition of operating and outage scope of

work associated with these basis documents.

Projects and Modifications is accountable for executing or managing the execution of the

majority of project work carried out at the generating stations and associated sites. Project
work (in contrast to base OM&A work) is discussed in Ex. D2-1-1. While the Projects and
Modifications function is primarily funded by project OM&A and capital (Ex. F2-3-1 and Ex.

1%



£10Z ‘0L WP aNDayT

SPON B s8foid —

aoueualue g suoljesad( 199|4 —
uoisialg Bujuoissuiwwodaq JespnN —
sasialag Aouabiaw] x Alundag —

suolje[ay Japjoyayeis
R suteyy Bay sespnN |

82140 OND
Aindag

sisuped Jeapny

uelpeue?)

S3DIAIDG
adueualuley
g uo|padsuj

suojie|ay
snouabipu|

Bunayie sjamod
R s1oelluo’)
|elsawwon)

wawdojanag
%3 Bujuiea

tespny
slauley
ssauisng

aiesodio)
2 WdDH
s1auney
ssauisng

1swabeuepy
ysiy asidisyug
9 SJUBINSSY —

192140 uol}
-BULIOJU| 4SIYD) —

ABaieng
juswdojana(g
ssauisng

Bujseauibuy S32IN0S3Y suohie|ay Inoqen ajesodion —
sad|AIag IBBPNN — [oJu0) B 191BM R g 2akojdwy
g 21e153 |Bay — Buuuely paloid K1ajes weqg — f1sjes Yooy — wawabeuepyy
WBisianQ pung —
uley) Aiddng — lespnN — juswabeuepy FELIISEDS anuad
Kiejaag pesuo) |eotuyoa) g suonn|os R 19jjo13u0) 314D
ajelodio) slieyy wawabeuep aoueInssy Pafolg Bulsauibug spiemay |e10] g adueul{ —
2yl 40 MO Kiole|nbay — 215EAN JBSPPNN —
Bupsauibug suopjesadQ sbuey) Ainseas| —
SUOC|1EDIUNUIWOYD) JUBWUOIIAUT - Buuadld — J1baleng — ssauisng @
R suoleay uonnIaxy uawsabeuepy asueu|y
ajesodio) uoisinlQ me] uoibuipeq — U3WYsIqINay suopiesad(y — waje) JeapnN
Buna>pely 1amod
sileyy Yo OND B8
ayesodion sARensuWpY juapisalg ..“uo_mo._n_ 3 uopessusn 24myn) g sjdoad , 045®
dAS oIy 1eapnp 8 13NN dAS a|qemausy dAS adueuly dAS
judpisald

. _

[

J

L Jo | abed

I uawyoeny
zir
Z510-9L02-93
€1-€0-21.02 :palld

19240

aAINdaXT JaIyd)

3 Judapisadd

NOLYHINTI

&3M0d0[HYLND

(9



“(0'p uonoag 'g-1-2Q 'X3 99s) ueyd SS3UISNG JEUY O] SAIBWINSS 33IAIaS-Ul §DF 3l 0] Jse2810 jElL Zz
sao|Aag AoualBiraw g § AJUNaag pue 'sadlAIBG 3DUBUSJUIBYY PUB UDK L Bug {
:S3JON
9512 (8+8) +'00€ suappy |Ride) admias-y| fxgoy| g9z
€6k (o) 584 wosTY paKid Joui| ST
00 (G213 €5 1an4 moN uoibuireq| yz
£961 (e89) |95z | wesmiog enases-u) onopiod 1MoL €2
951 (0w 2502 AS€33104 32MI3S-u| (ElUBWIddng| 7z
8¢ (€12 008 1®oans| |z
00 0D 00 | SuoisIng uoddng reajany| pz
00 o0 00 SON Buumyaid| 81
L'8E ©2 oog o SON ueibuieg| g
[©) [C] [
umg | ebewyD d e ssowsng oN
1262 (Cas) (42 ar]
¥00€ [} €'6€2 (852 TSLE (red) 0'BBE (@sol) | os6v 6262 1902 suomippy Jende) asiaiag-u) ey | /|
S'6l ¥'0 V61 (80) o0z (0'9) o9z (o°s) ole L9 £z siassy paxid Jouiw| oL
€51 €'S1 o0 o0 00 oo oo o0 0'0 00 00 12n3 map uojBuspeg) 5|
9'59Z vt Z02Z (0's2) Z562 [/91:) 0'£9E (0col) | oogy Ev8Z | 818l 1SEIAI04 ANAIDS-H| OHOMIOG [mIOL| YL
1'502 rosl |05 Gee) | Bezt L't L'as veer  |viw) trze) |00 AsEsw0] avpmag-u| (uswaiddng| |
0'09 (£'s0L) | zsgl (z'9) PiLL (6zoL) | E'viz (L'8ez) | vELS IEE 8181 Imouns| 2|
(D) 00 oo e 9t lee) 8'9 Jwon Ty 6El VE (SuOrsIAg Woddng JeaponN| |y
a0 82 k4 ey g5l Zoo o'sg (6'82) 6%91 T8 N SON Buuayad| o}
009 |lwzol) |vest vol 0Esi ree) | e (rosy) | viee svez  |0Z0L SON uoibuiieg| &
) 0 [0} u) (8} %] {3) () (3) [C)]

0262 -6 s182 ®H ne o) 2102 (3He) 96z @) [ L2l
(87174 vz Lyl $'s5 o8yl ('8) €851 (0%9) 9ziz §'LE 2081 suomppy [ended asiag-u) jeoy| g
£ee o0 Fat4 (s'0) 62C g1 €z x4} ToL (VAG)) 661 Kessy paxld Jouw| £
8181 L8 oozt 095 1'szh 1) Jouel (2'92) ¥202 gy 2'091 15E33103 BIIAIIS-U| OIJORIOd [€10L| 9
00 (1'66) 1'68 00 0’0 {6°L£) 6L€ o0 00 oo 00 ASEINI0Y BIRE-U| muswaddng| g
8'L8) 602 09s | szl L9 168 (292 202 oLy 27091 moang| v
e Lo ez |oez 961 o o)) zo} vl \SuoIsg peddng sesonN| ¢
£y szh ot 189 6'6L aay (z92) £y g€ SON Bupayaid| ¢
0201 L X7 Vit |21 ey ®'ay) (o'o}) 668 SON uoibuipeq| |

) 0] [0) [0 i) W ) ) [C1) (@) )
MRSy | shuw) | peaasddy 30 | SBuwhD | [emoy | BuD | e | ewmoy | sheeg whpng N sseepsng “oN

§16z (- 948z ©-0n rez (o8 (OHB) £i82 (&)-0) £M8Z oury

suofeIedp e3dn\ - Sudgippy [E)ide) 33(AISS-1] Jo UOSDEJWOD)
¥ 31eL
¥ IqeL
€ inpeyag
Lqey
2a nqux3

2510-9+02-83
01-11-910Z :patepdn

Buipunos oy anp ppe jou AeWw SIBQLINN




0 N O O A W N -

—
o

-~ a a a
H W N -

—_
o,

17
18
19
20
21
22

Filed;: 2016-05-27

EB-2016-0152

Exhibit B1

Tab 1

Schedule 1

Page 3 of 8

values are rolled forward based on a forecast of in-service additions (including adjustments

to ARC, if any), retirements/transfers, and depreciation/amortization on these assets.

Exhibits D2-1-3 Table 4, Ex. D2-2-10 Table 5, and Ex. D3-1-2 Table 4 summarize the
forecast in-service additions for all nuclear operations, DRP, and support services,
respectively. Exhibit D3-1-2 Table 5 separately presents forecast support services in-service
additions that are included in total regulated rate base, and those that impact the asset

service fees and therefore are not included in rate base.

A summary of the forecast nuclear in-service additions for 2016 to 2021 is provided below in
Chart 1.

Chart 1
Forecast Nuclear In-service Capital Additions* ($M)

*Amounts may not add due to rounding.

Reference 2016 2017 2018 2019 2020 2021
Nuclear operations capital PR
X P p Table 4, line 17 497.0 389.0 315.2 239.3 300.4 2156
projects
& 26
. . Ex. D2-2-10
pariington Refurbishment | rapie s, ne 12 | 3504 | 3744 8.9 0.0 | 4.809.2 0.4
rogram 317
Nuclear Portion
Support services capital of Ex. D3-1-2
projects entering rate base Table 5, lines 1053 g 18.0 5.0 5.0 50
7,913&15
Ex. B3-31
Total nuclear in-service
additions, excluding ARC Table_1(b8)| 2, col. 8587.9 7715 3421 2443 | 5,114.7 2211

The depreciation/amortization forecasts for 2016 to 2021 are determined by applying the
estimated service lives and depreciation/amortization policy to the opening in-service
fixed/intangible asset values and planned additions during the year. These
depreciation/amortization forecasts are presented in Ex. F4-1-1 Table 2. The
depreciation/amortization policy is described in Ex. F4-1-1.

ya
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PROJECT AND PORTFOLIO MANAGEMENT - NUCLEAR

1.0 PURPOSE

This evidence provides an overview of the nuclear operations project portfolio and other
related project work. The project portfolio includes project OM&A, which forms part of the
overall OM&A amounts in the revenue requirement, and project capital which is included in
rate base when projects are completed and placed into service. This evidence also discusses
the process for managing this portfolio and the forecast level of nuclear capital and project
OM&A expenditures (excluding the Darlington Refurbishment Program (“DRP”)) in the test

period.

2.0 NUCLEAR OPERATIONS PROJECT PORTFOLIO

OPG Nuclear employs a portfolio management approach to assess and prioritize all nuclear
operations projects (both project OM&A and capital). The portfolio management approach
(e.g., project prioritization, project phases, approval processes, and the role of the Asset
Investment Screening Committee (“AISC")) is discussed in section 3.0 below and is
unchanged from that presented in EB-2013-0321.

OPG Nuclear projects within this portfolio are developed to meet regulatory commitments
(e.g., from the Canadian Nuclear Safety Commission), increase system or unit reliability,
address system obsolescence, or optimize station generation. Since 2010, expenditures on
major capital spares have also been considered part of the capital project portfolio, due to their

role in supporting system or unit reliability.

As shown in Chart 1, starting in 2014, actual and forecast nuclear operations project portfolio
spending (i.e., annual capital expenditures and project OM&A) increased beyond the range of
$250M to $300M (or $25M to $30M per nuclear unit) which OPG had historically targeted for

project portfolio expenditures:

91
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Chart 1
Nuclear Operations Project Portfolio Expenditures

Line 2013 2014 2015 2006 | 2017 | 2018 | 2019 | 2020 | 2021
No. Category Actual | Actual | Actual | Budget | Plan Plan Plan Plan Plan

(a) (b) (c) {d) (e) {f) (8) (h) (i)
1 |Project Portfolio - Capital 1909 | 269.8 | 2925 | 3220 | 253.0 | 2380 | 2480 | 259.0 | 180.0
2 |Project Portfolio- OM&A 87.4 80.8 100.7 78.2 989 | 904 817 | 830 | 86.8
3 [Total Nuclear Portfolio 2783 | 3506 | 3932 | 400.2 | 351.9 | 3284 | 329.7 | 3420 | 266.8

Overall, total average annual portfolio spending in the period 2017-2021 is $323.8M ($32.4M

per unit). In conjunction with this increase in capital expendit‘ures, various initiatives are being

undertaken by OPG to improve project management, as described in section 3.2 below.

Key drivers of the changes in nuclear operations project portfolio expenditures over the
2013-2021 period are addressed in Ex. D2-1-2 (Capital Expenditures) and Ex. F2-3-1 (Project
OM&A).

In addition to the nuclear project portfolio, there may also be the following capital and project
OMB&A expenditures:

3.0
3.1

Capital expenditures on Minor Fixed Assets (see Ex. D2-1-2);

Capital and project-related OM&A expenditures on special, non-recurring projects that

are managed outside of the project portfolio, referred to as “Non-portfolio projects” (see
Ex. D2-1-2 and Ex. F2-3-1); and,

Capitalization of Darlington new fuel (see Ex. F2-5-1 section 2.0).

NUCLEAR PROJECT MANAGEMENT PROCESSES

Overview

The OPG corporate investment and project approval processes are outlined in Ex. A2-2-1, with

further detail on asset management and project review provided in Ex. A2-2-1 Attachment 4.

The nuclear project management processes are developed within that framework.

15
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The OPG Board of Directors approves the annual nuclear projects portfolio budget during the
business planning process. The annual nuclear projects portfolio budget is administered by the
AISC, which determines project prioritization and allocates portfolio funding to specific
projects. A separate process is used to approve a Business Case Summary (“BCS”) based on
the recommended projects which the AISC has prioritized and for which budgets have been
allocated. The AISC consists of members from Nuclear Engineering, stations and Finance.
This committee has the mandate to review project recommendations and evaluate acceptance
of new projects to be added into the nuclear project portfolio from an OPG nuclear fleet
perspective. The AISC evaluates the project value, relative priorities, schedules, and cost
estimates of the submitted projects along with the resourcing constraints on the organization
as a whole. If the AISC supports the proposal, the applicable BCS will be routed as per the
Organizational Authority Register for approval of the associated funding (see Ex. A2-2-1,
Attachment 4, section 3.0 for a description of OPG's approval process for BCSs and the

Organizational Authority Register).

Each project BCS includes contingency in the cost estimate. However, the AISC project
portfolio annual budgets do not contain contingencies. OPG expects the AISC to fully utilize
the annual portfolio budgets. When a project requires contingency funds contained within the
BCS approved release, a request is made by the project manager to the AISC for additional
funding. If additional funding is approved, the AISC will re-allocate funding to attempt to stay
within the overall project portfolio annual budget. For example, such a request could be
accommodated by other projects that are completed under budget, by delaying or deferring

other projects, or from AISC budget funds not yet allocated.

There are fives phases to the life cycle of a nuclear project, as follows:

(i.) Project Identification — The objective of the identification phase is to build the initial
business need for the project, including an assessment of the business need, gap or
opportunity. This work is funded from base OM&A. Potential projects are generally
identified by Engineering through system health reviews, component condition
assessments, and the life cycle plans that are prepared for major systems. Component

condition assessments are continuous or periodic inspections of the condition of a

)Y
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(ii.)

(iii.)

(iv.)

(v.)

specific component so as to determine the need for preventive or remedial action.
Other drivers include new or revised regulatory requirements, spare parts
obsolescence, an opportunity to improve reliability based on forced loss rate analysis,
or security needs. Projects with an anticipated benefit for multiple sites may be
identified and sponsored by the support divisions. Station screening committees review
potential projects and forward their recommendations to the AISC for approval based
on the net benefit documented in business cases.

Project Initiation — The purpose of the initiation phase is to evaluate viable alternatives
and identify the initial project scope, schedule, conceptual funding and applicable
stakeholders for the preferred alternative. If the review concludes that undertaking a
project is the recommended solution, the next step for most projects is completion of a
definition phase BCS. This phase is generally funded from the project OM&A budget.
Potential projects are screened and success at this phase will lead to an allocation of
future funding from either the project portfolio capital or project OM&A budget.

Project Definition — The goal of the definition phase is to further define the project and
demonstrate readiness for execution, including completion of sufficient engineering to
determine bulk material requirements, development of the project cost estimate and
execution plan, assessment of risk and development of mitigating plans, identification
of and application for any requirements for regulatory approvals, and procurement of
engineered equipment. A full release or partial release execution phase BCS is usually
developed at this stage.

Project Execution — The execution phase includes completion of detailed engineering,
procurement (if not completed in the definition phase), and detailed
construction/installation planning and/or physical execution of the project and
commissioning work.

Project Close-out and Post-implementation Review — The close out phase is the last
phase in the project life cycle and includes preparation of a project close out report and

Post-Implementation Review to document final costs and lessons learned.

A project’'s movement through these five phases is monitored by the AISC to ensure that

periodic and systematic reviews are conducted, and to provide the opportunity to redirect or

15
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cancel the project as it is defined (in accordance with OPG's project management process)

before proceeding to the next phase.

Given the amount of assessment and engineering work that is completed at each phase of a
project life cycle, OPG seeks to ensure that project scope is appropriately defined prior to
proceeding to the next stage in the process. A project is generally approved for execution only
after project engineering, scope definition and planning execution is sufficiently complete. The
scoping process, combined with the ongoing AISC review and BCS approval processes,

enhances OPG's ability to bring projects to completion within budget and schedule.

3.2 Initiatives to Improve Project Management within OPG

OPG continuously seeks to improve the performance of its project management function. In
2012, OPG implemented an Engineering, Procurement and Construction (‘EPC”") contracting
strategy with its vendors. This model established a single point of accountability for design,
procurement and construction of a designated portion of a project, while OPG maintains
exclusive oversight. Prior to implementing the EPC model, OPG had relied upon differerent
vendors or internal resources for each of the three components. Reliance upon a single vendor
responsible for all three components was expected to facilitate on-time and on-budget delivery
of projects as it allows for proper adherence to procedures and schedules and reduces delays
or conflicts that may occur among vendors and/or OPG during handoffs along the three stages.
An EPC contracting strategy was also expected to increase OPG's project execution
capabilities, allowing additional project work to be undertaken within the nuclear project
portfolio to meet the station needs for regulatory and reliability improvements. Adopting an
EPC contracting strategy was consistent with OPG’s workforce plan for staff reductions
through natural attrition by allowing OPG to optimize its resources and efforts on project
oversight. Through the primary competitive process that selected vendors, OPG achieved

reduction in trade labour rates and improved contract terms and conditions prior to proceeding.
In 2012, a competitive process was used to select two vendors to enter info Extended

Services Master Services Agreements (‘ESMSA”) for EPC services. These agreements

extablished a set of terms and conditions in advance, such that the procurement cycle for

20
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executing new EPCs or any combination of engineering, procurement or construction would
be significantly shortened. A summary of the ESMSA contracts is provided in Ex. D2-2-3

Attachment 5 and the contract is provided in Ex. D2-2-3 Attachment 10.

At the same time as the EPC contracting strategy was being implemented, OPG began an
ambitious program to complete major prerequisite projects (Facilities and Infrastructure
Projects (“F&IP”)) in advance of the Darlington Refurbishment Program. These projects
consisted of either new facilities and infrastructure or upgrades to the existing facilities and
infrastructure. The F&IP projects included major, one-time complex undertakings such as the
D20 Storage Facility and the Auxiliary Heating System (“AHS”) projects and were managed by
the Projects and Modifications (“P&M”) organization. Despite reduced resources resulting from
OPG's workforce reductions, P&M also retained its accountability for its assigned Nuclear

Operations portfolio projects while undertaking the F&IP.

Projects within the nuclear project portfolio traditionally involve in-plant modifications of
existing systems, new equipment installation and upgrades to existing facilities. The initial
outcome from implementation of ESMSA agreements for EPC services for projects within the
nuclear project portfolio saw improvements such as reduced procurement cycle time.
However, as discussed extensively in EB-2013-0321, the contracting strategy using the
ESMSA agreements for the larger F&IP projects proved challenging, pointing to weaknesses
in project oversight and to contractor issues related to planning, scope, cost estimating,
subcontractor management, and risk management. Some of these projects, including the
AHS, exceeded the original cost estimates and schedules. OPG’s experience with the AHS
project as well as others has been used as a source of lessons learned, which have been
applied to the ongoing management of these projects and also as input for continuous
improvement initatives in project management within OPG Nuclear (the AHS project is
discussed further in Ex. D2-1-3 section 3.4).

The five main continous improvement initiatives in project management underway are as

follows:

I}
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Centre of Excellence for project management. OPG is currently centralizing the

standards for project planning and controls, risk management, and other project

management functions for all nuclear projects through the establishment of a Centre of

Excellence that supports all Nuclear projects and ensures consistent deployment of the

same tools, standards, processes and practices.

Identification of appropriate contracting strategy: OPG will pursue various contracting

strategies depending on the project. OPG will consider factors such as project cost

estimates, unique risks or risks that can be effectively transferred, and contactor
capability/specialization or project complexity, to determine if a project specific contract
agreement is needed. Where appropriate, OPG will aiso consider entering into other
contracting agreements such as a Design Engineering Services Agreement (“DESA”),
separate from the construction and execution contract. OPG will continue to use

ESMSA contracting strategies where suitable. Use of project specific agreements or

DESAs will allow OPG to select a contractor best suited for unique projects, optimize

risk transfer, and leverage specific performance incentives to increase the probability of

the project meeting cost and schedule expectations.

Implementing new approaches to improve ESMSA vendor project execution

performance: This intiative has various components as follows:

e OPG has added another ESMSA vendor to mitigate contractor capacity and
capability risk for the projected work program.

¢ OPG has implemented a Collaborative Front End Planning program that will allow
more intrusive and real time oversight by OPG through collaborative planning
between the vendor and OPG to ensure there is a common understanding of the
project requirements and that the proposed solutions meet those requirements.

e OPG will be physically embedding engineering resources with the contractor
providing enginering services under an ESMSA agreement. This is viewed as an
opportunity to provide enhanced oversight as well as reducing review cycles to
shorten timelines and help mitigate risk.

Improving OPG’'s staff project management and oversight capabilities: OPG’s

capability to collaborate with, provide direction to, and challenge vendors to ensure

projects are delivered on budget and on schedule requires a well trained and
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5)

sufficiently staffed workforce. OPG will be undertaking improvements in project

management and contractor oversight training. In addition, in conjunction with the

ongoing workforce planning and resource initiative, OPG will address any staffing gaps
within P&M to ensure that it has sufficient resources to manage and oversee its
projects.

Improving project cost and schedule predictability: There are two main components in

this initiative, as follows:

e Implementing a revised approval process for the Nuclear Operations project
portfolio. The intent is to ensure sufficient project work has been completed to
provide confidence in cost and schedule, including risk identification and
contingencies for the next planned project phase. The reviews offer management
an opportunity to challenge the project manager on readiness and confidence in
project estimates and schedules before progressing.

e Improved estimating of project cost and schedules by establishing common
estimating practices including standardized estimating templates and checklists for
preparation of project estimates, and incorporating lessons learned from previous
projects. The amount of conceptual funding (funded from Base OM&A) at the
project initiation phase has also been increased, consistent with industry practice,

in order to improve initial estimates.

19
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SEC Interrogatory #48

Issue Number: 4.4
Issue: Are the proposed test period in-service additions for nuclear projects (excluding those
for the Darlington Refurbishment Program) appropriate?

Interrogatory

Reference:
[D2/1/3, Attach 1, Tab 1]

With respect to the Operations Support Building Refurbishment project?
a. Who was the EPC contractor for the project?
b. Why was the contract not a fixed price?

c. Please provide the original Business Case Summary.

Response
a) The EPC contractor for the project was Black & McDonald.

b) The Operations Support Building Refurbishment contract was issued following the
request for proposals (RFP) and evaluation process. The RFP requested fixed price
proposals. Through evaluation of the proposals submitted, OPG selected the alternative
ES-MSA target price performance fee as providing best value as the fixed price
proposals contained significant cost premiums.

c) See Attachment 1 which includes confidential content as marked.

The original Business Case Summary reflects the estimates in the first Execution Phase
Business Case. Per OPG-STD-0017 Organizational Authority Register and OPG-STD-
0076 Developing and Documenting Business Cases, OPG does not commit to the full
estimated cost of a project until the first Execution Phase business case at which point
most of the detailed engineering and planning is complete and procurement of
engineered equipment is underway.

Witness Panel: Nuclear Operations and Projects
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AMPCO Interrogatory #17

Issue Number: 4.2
Issue: Are the proposed nuclear capital expenditures and/or financial commitments
(excluding those for the Darlington Refurbishment Program) reasonable?

Interrogatory

10 Reference:
11 Ref: D2-1-3 Attachment 1 Page 2 Nuclear Business Case Summary Index
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13  Please complete the attached excel spreadsheet prepared by AMPCO.

16 Response

18 In the attached spreadsheet (Attachment 1), the values for Original Total Project Estimate,
19  except where noted, reflect the estimates in the first Execution Phase Business Case
20 Summary (“BCS"). Per OPG-STD-0076 Developing and Documenting Business Cases, OPG
21 does not commit to the full estimated cost of a project until the first Execution Phase BCS at
22  which stage most of the detailed engineering and planning is complete and procurement of
23 engineered equipment is underway.

25  For reference purposes, Chart 1 lists BCS’ that have been filed as attachments in response
26  to interrogatories.

27
28 Chart 1
Project | BCS Title Interrogatory
No.
25619 [ Operations Support Building Refurbishment Ex. L-4.4-15 SEC-48 Attachment 1
33955 | Shutdown System Computer Aging Management Ex. L-4.4-15 SEC-46 Attachment 1
34000 | Auxiliary Heating System Ex. L-4.4-15 SEC-46 Attachment 2
31532 | Powerhouse Water Air Conditioning Units | Ex. L-4.2-1 Staff-28 Attachment 1
Replacement
82816 | Vault Cooling Coil Replacement Ex. L-4.2-1 Staff-40 Attachment 1
73566 | Primary Heat Transport Pump Motor Replacement/ | Ex. L-4.2-1 Staff-41 Attachment 1
80144 | Overhaul
66600 | Machine Delivered Scrape Ex. L-4.2-1 Staff-43 Attachment 1
29
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AMPCO Interrogatory #20

Issue Number: 4.2
Issue: Are the proposed nuclear capital expenditures and/or financial commitments
(excluding those for the Darlington Refurbishment Program) reasonable?

Interrogatory

Reference:
Ref: D2-1-3 Table 1

a)

b)

e)

Of the nineteen Tier 1 projects listed in Table 1 as new Tier 1 projects that have been
approved for execution since EB-2013-0321, please provide a listing of all of the projects
that have a total project estimate that has increased in this Business Case Summary
(BCS) compared to the last BCS and include the variance. For example, for the
Powerhouse Water ACU Replacements project (#31532, BCS Tab 18), the last BCS total
project estimate was $9.693 million, whereas this BSC indicates a total project estimate
of $20.045 million.

For some of the projects on Table 1, the Final In-service Date is shown as 2016 or earlier
but in-service additions are shown in 2016 and beyond. Please explain by project. For
example, for Project #31317, the in-service date is October 2013 and $0.8 million is
recorded as an in-service addition in 2016.

For each of the projects that have been deferred, please provide the total project
estimate, the total amount spent to date and the total amount to be deferred.

Line 19 Project #49285: For this completed project, please explain why the Total Project
Cost reflects BCS amounts and not actual amounts.

Column (f) Final In-service date — please provide an update to the in-service dates.

Response

a)

See Ex. L-4.2-2 AMPCO-17 for the basis of comparison used in this response.

The new Tier 1 projects whose total project estimate has increased compared to the first
Execution Phase BCS are shown in Chart 1.

Witness Panel: Nuclear Operations and Projects
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Chart 1
Total
;?;?éct Project
Project . : Estimate - | Variance
Project Name Estimate -
No. Current (M$)
Last BCS
BCS
(M$) (M$)
Condenser Circulating Water and
Low Pressure Service Water 24 4 37.6 13.3
31552 Travelling Screens Replacement
Pickering B Fuel Handling
40976 | Reliability Modifications 37.3 43.0 57
66600 Machine Delivered Scrape 249 26.1 1.2

b) The reasons for the in-service amounts that are shown after the final in-service dates are

common for all projects. The final in-service date quoted in Ex. D2-1-3 Table 1 represents
the date at which the project is installed, commissioned and accepted by the operating
authority at the final Available For Service Meeting. At that point, the project enters the
close-out phase where the project team completes the following activities:

i) Revision of engineering drawings to reflect new configuration;

i) Revision of design and operating manuails;

iii) Preparation of lessons-learned reports;

iv) Completion of actions identified at the Available For Service meeting;
v) Procurement and placement of spare parts in inventory;

vi) Transfer of quality records to storage;

vii) Close-out of purchase orders, and,

viii) Preparation and approval of project closure documentation.

Completion of this work typically takes about a year from the in-service date. Upon
completion and approval of the project closure documentation, the cost incurred
completing the above activities is transferred from construction-in-progress to fixed
assets, i.e., placed in service.

Witness Panel: Nuclear Operations and Projects
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c) The total project estimate, life-to-date spending and total amount deferred for the
deferred projects are shown in Chart 2.

Chart 2
Total

Total Amount Total

Project Life-to- Amount
Project Estimate | Date Deferred
No. Project Name (M$) (M$) (M$)
62568 | Feeder Repair by Weld Overlay 53.2 0.0 53.2
31524 | Station Roofs Replacement 36.3 0.8 35.4
31535 | Water Treatment Plant Replacement 57.8 0.5 57.3

d) The Total Project Cost of $17.7M for project # 49285 in Ex. D2-1-3 Table 1 column (g)
was the actual amount, not the BCS amount (see footnote 2 of Ex. D2-1-3 Table 1).

e) See column (e) in Ex. L-4.2-2 AMPCO-17 Attachment 1 for all projects except project
# 25609 Physical Barrier. Project # 25609 was declared in-service in December 2013.

Witness Panel: Nuclear Operations and Projects
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AMPCO Interrogatory #26

Issue Number: 4.2
Issue: Are the proposed nuclear capital expenditures and/or financial commitments
(excluding those for the Darlington Refurbishment Program) reasonable?

Interrogatory

Reference:
Ref. D2-1-1

a) Please provide a summary of OPG’s key project management performance metrics and
discuss performance trends over the past five years and forecast for the test period.

Response

Key project management performance metrics used over the past five years relate to Safety,
Project Schedule, and Project Cost.

The Safety metrics are All Injury Rate (“AIR”) and High Maximum Reasonable Potential for
Harm ("HMRPH").

The AIR metric is measured as total medical treatment plus lost time injuries/200,000 hours
worked. The safety trend for OPG project staff, based on AIR, is excellent and consistently
below corporate targets. The AIR target is expected to remain better than target through the
test period.

The safety metric for contactor staff working on projects is HMRPH. This metric shows an
increasing, (i.e., negative) trend. OPG and its contractor partners view HMRPH events as
serious because even though no direct injury may have occurred, the potential for serious
harm was present. OPG has actions to address this adverse HMRPH trend and expects over
the test period to reverse the increasing trend.

The Project Schedule performance metric is an integrated project schedule performance
index (“SPI”), which shows a declining (i.e., negative) trend. This is the result of some key
projects taking longer to execute along with a significant increase in volume of project work
being executed by Projects and Modifications in support of preparation for Darlington
Refurbishment (see Ex. D2-2-10). Over the test period, SPI is expected to improve as
lessons learned are applied, the addition of a third ES-MSA contractor is utilized, and
improved project scheduling standards are implemented.

Project cost performance trend is measured using an integrated cost performance index
(“CPI") across the portfolio of projects. This metric has remained constant, slightly above

Witness Panel: Nuclear Operations and Projects
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target. However, there a few projects that exceeded the full BCS release and the number of
projects requiring a superseding release has increased over the past five years. The project
management improvement initiatives (see Ex. D2-1-1), while not expected to eliminate
superseding releases, will reduce the number of projects requiring a superseding release
and the magnitude of the additional budget required to complete the project.

Witness Panel: Nuclear Operations and Projects
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SEC Interrogatory #48

Issue Number: 4.4
Issue: Are the proposed test period in-service additions for nuclear projects (excluding those
for the Darlington Refurbishment Program) appropriate?

Interrogatory

Reference:
[D2/1/3, Attach 1, Tab 1]

With respect to the Operations Support Building Refurbishment project?
a. Who was the EPC contractor for the project?
b. Why was the contract not a fixed price?

c. Please provide the original Business Case Summary.

Response

a) The EPC contractor for the project was Black & McDonald.

b) The Operations Support Building Refurbishment contract was issued following the
request for proposals (RFP) and evaluation process. The RFP requested fixed price
proposals. Through evaluation of the proposals submitted, OPG selected the alternative
ES-MSA target price performance fee as providing best value as the fixed price
proposals contained significant cost premiums.

c) See Attachment 1 which includes confidential content as marked.

The original Business Case Summary reflects the estimates in the first Execution Phase
Business Case. Per OPG-STD-0017 Organizational Authority Register and OPG-STD-
0076 Developing and Documenting Business Cases, OPG does not commit to the full
estimated cost of a project until the first Execution Phase business case at which point
most of the detailed engineering and planning is complete and procurement of
engineered equipment is underway.

Witness Panel: Nuclear Operations and Projects
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Exhibit F2
Tab 1
Schedule 1
Table 1
Table 1
-N M
Line 2013 2014 2018 2018 2017 2019 FIT) 2020 2021
| No. Cost item Actusl Actusi Aotual Plan_ Plan Plan Plan Plan
- @ (b) © (d) ©) 0 @ ) [6)
[ |omsa:
Nuclear Operations OM&A
1 | Base OM&EA 11277 | 11271 1.1596| 12018| 12106| 12260| 12484 12647 | 12763
2 | Project OM&A 105.7 101.9 1152 962 137 1001 1001 100.2 86.8
3 | Outage OM&A 277.5 2213 313.7 3212 394.6 393.8 4153 3%4.4 308.5
4 S Nuclear Operations OM8A| 15108 | 14503 | 15685| 16213| 1.7189| 1.7289| 1.7638| 1.7584| 16716
5 | Darlington Refurbishment OM&A 63 6.3 16 13 415 138  35] 484 | 197
6 | Darlington New omeA' 256 15 13 12 12 12 12 13 13
7 | Al of Corporate Costs 4284 416.2 418.8 4423 4489 437 2 2427 4450 4541
8 | an of C y Held and Other Costs’ 4135 4169 4610 3319| 802 118.2 108.3 911 813
9 | Asset Service Fee 227 233 329 284 27.9 27.9 28.3 229 20.7
10 _ S Other OM&A 8965 864.1 9155 805.0 599.7 598.3 564 1 608 6 5771
11 |Total OM&A 24073 | 23145 25040| 24283| 23186 23271| 23479| 20680| 22487
12 _|Nuclear Fuel Costs 2447 2548 2443 264.8 219.9 2220 233.1 2282 2127
Other Operating Cost iteme:
Depreci and Amor 2701 2853 2980 2938 346 9 3787 384.0 5249 338.1
14 Tax (76.4) (61.5) (31.8) (18.7) (18.4) (18.4) (18.4) 512 517
156 | Property Tax 136 132 132 135 146 149 15.3 157 170
16 |Total Operating Costs 28503 | 28082| 30278| 29794 28816| 29244| 29819| 31879 28682

Notes:

1 Nuclear Operations expenditures to maintain the Nuclear New Build option. In addition there are allocated corporate costs (included in line 7) for
Nuclear New Build of $0.8M in 2016, $1.1M in 2017, $0.2M in 2018, $0 5M in 2019, $0.5M in 2020 and $0.5M in 2021
2 Comprises centrally-held costs from Ex. F4-4-1 Table 3 and amounts of approximately $1M-$6M per year for machine dynamics and

performance testing services provided by Hydro Thermal Operations in support of Nuclear Operations
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Exhibit F2
Tab 3
Schedule 3
Table 5
Table 5
OMB&A Projects - Nuclear Operations
i5 h Husiness Lase SWmmanes '.1 L
BCS BCS
Line | Projact Approval BCs Status in
No. | Number Business Case Summary (BCS) Title Date Project Stage Status EBR-2013-0321
(a) _ (b) (c) (d) (e) (67 I
ONGOING PROJECTS FROM EB-2013-0321
1 38933 |Primary Heat Transport Liquid Relief Valve Modifications Feb-14 Execution Partial Partial
2 | 62444 |Fuel Channel Life Management Oct-12 Execution Fulb | Partial
3 49248 |Locking Tabs - Boiler Divider Plate (Pickering 1 & Pickering 4) Dec-11 Execution Partial Partial |
4 80014 |Fuel Channel Life Extension Nov-13 Execution Partial N/A
COMPLETED PROJECTS FROM EB-2013-0321
5 38457 |DN EQ Component Replacements Jan-08 Complete Full Full
6 62440 |Probabilistic Risk Assessment Upgrade Apr-12 Complete Full Full
7 40641 |PB Steam Generator Locking Tab Replacement Dec-10 Complete Superceding Superceding
PROJECTS NOT IN EB-2013-0321
8 80067 |irradiated Fuel Bay Stacking Frame Replacement Dec-14 Execution Partial N/A
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Exhibit F2

Tab 6

Schedule 1

Page 1 of 3

OM&A PURCHASED SERVICES
NUCLEAR OPERATIONS

1.0 PURPOSE

This evidence presents the purchases of OM&A services for nuclear operations
(excluding Darlington Refurbishment) that meet the threshold of one per cent of the
OM&A expense before taxes, consistent with OEB filing guidelines.

2.0 OVERVIEW
This evidence supports the approval sought for the purchased services portion of
nuclear OM&A costs. An overview of OPG’s procurement process which is applicable to

the nuclear facilities is presented in Ex. F3-3-1.

The nuclear operations OM&A expense before taxes is equal to the sum of nuclear
base, project and outage OM&A. This sum is $1,718.9M in 2017, $1,728.9M in 2018,
$1,763.8M in 2019, $1,760.9M in 2020, and $1,671.6M in 2021 as presented in Ex. F2-
1-1 Table 1. For the nuclear facilities the threshold of one per cent of the operations

OMBS&A expense before taxes is, therefore approximately $17M.
Information on vendor contracts for nuclear operations purchased services for nuclear
base, outage and project OM&A expenditures at or above the $17M threshold for 2013-

2015 is presented in Chart 1.

Total purchases for the vendors listed in Chart 1 are $136.2M in 2013, $129.4M in 2014,
and $166.7M in 2015.

14
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Filed: 2016-10-26
EB-2016-0152

Exhibit L

Tab 6.1

Schedule 2 AMPCO-114
Page 1 of 2

AMPCO Interrogatory #114

Issue Number: 6.1
Issue: |Is the test period Operations, Maintenance and Administration budget for the
nuclear facilities (excluding that for the Darlington Refurbishment Program) appropriate?

Interrogatory

Reference:
Ref: F2-6-1

a) Please provide the forecast and actual purchases by vendor for the years 2013 to 2015.

b) Please provide the OM&A Purchased Services Nuclear Operations forecast for 2016 to
2021.

Response

a) OPG did not forecast purchases of OM&A services for nuclear operations by vendor for
the period 2013-2015. Four vendors were identified in Chart 1 in Ex. F2-6-1, pp. 2-3 as
having provided services in excess of a $17M threshold over the period 2013-2015.
These vendors are AMEC-NSS, Bilack & McDonald Ltd., ES Fox Ltd. and Candu Owners
Group. Aggregated amounts were provided in Ex. F2-6-1. Chart 1 below sets out the
actual purchases over the period 2013-2015 by vendor. For confidentiality reasons, the
vendors have been identified as A, B, C and D. Please note that the correct 2014 total
amount is $129.4M as shown in Chart 1 below; the total amount for 2014 shown in Ex.
F2-6-1, page 1, line 24 is incorrect.

Chart 1 ($M)
Line No. | vendor 2013 2014 2015
(a) (b) (c) (d)
1 A 45.0 46.2 65.2
2 B 44.4 428 75.7
3 C 23.4 23.5 25.9
4 D 23.4 16.8 n/a
5 Total 136.2 129.4 166.7

b) Chart 2 below shows the Nuclear Operations OM&A Purchased Services forecast for
each year from 2016-2021.

Witness Panel: Nuclear Operations and Projects
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Exhibit L
Tab 6.1
Schedule 2 AMPCO-114
Page 2 of 2
Chart 2 ($M)
Line 2016 2017 2018 2019 2020 2021
No. Budget | Plan Plan Plan Plan Plan
(a) (b) (c) (d) (e) U]
Total OM&A
1 | Purchased 365.3 4468 466.0 486.8 515.6 498.0
Service

Witness Panel: Nuclear Operations and Projects
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ONTARIOPQwiER

GENERATION

Nuclear Oversi_ght_- 889 Brock Road, Pickering, ON L1W 342

MEMORANDUM
Internal Use Only
DATE: March 13, 2015

File No: N-REP-01070-0535240 T06
DISTRIBUTION:

Audit OPGN NO-2015-022
Project Management

Nuclear Oversight conducted a performance based audit of the Project Management
program implemented by the Projects and Modifications organization at Darlington,
Pickering and Nuclear Waste over the period from January 26 to February 12, 2015. The
objective of this performance based audit was to determine whether the project
management requirements defined in governance have been met and effectively
implemented to support safe and reliable operation. The focus areas of the audit were
project oversight including contract management and field engineering.

CONCLUSIONS: The audit determined that performance of the managed system controls

for the Project Management Program is not fully effective (audit rated Yellow). The audit

identified 3 Findings.

Finding 1: Deficiencies in the Execution of Project Management Oversight

Finding 2: Deficiencies in Projects & Modifications Staff Qualifications and Requirements

Finding 3. Deficiencies in Project Management Program Governance and Supporting
Documents

One audit insight was provided and 3 SCRs were initiated during the audit.

A copy of the audit report is attached. Please contact either me at 702-5400 or Russ
Gomme 702-5452 if you have any questions.

Regards, /
f

LA hé
Art Maki
Director
Nuclear Oversight
P82-6

AM/

Enc

© Ontario Power Generation Inc., 2015. This document has been produced and distributed for Ontario Power Generation inc.
purposes only. No part of this document may be reproduced, published, converted, or stored in any data retrieval system, or
transmitted in any form or by any means (electronic, mechanical, photocopying, recording, or otherwise) without the prior written
permission of Ontario Power Generation Inc.
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ONTARIOPOWER

GENERATION

Internal Use Only

Nuclear Oversight Audit Report — Project Management
OPGN NO-2015-022 T6

Objective and Scope

Nuclear Oversight conducted a performance based audit of the Project Management program
implemented by the Projects and Modifications organization at Darlington, Pickering and
Nuclear Waste over the period January 26 to February 12, 2015. The objective of this
performance based audit was to determine whether the project management requirements
defined in governance have been met and effectively impiemented to support safe and reliable
operation. The focus areas of the audit were project oversight including contract management
and field engineering.

Overall Assessment

This performance based audit of the Project Management Program has identified that the
managed system controls are not fully effective (audit rated Yellow). The rating for this
audit is based on the ongoing issues related to project oversight execution and the lack
of mandatory training and qualifications for the Project Managers which are among the
contributing factors to performance deficiencies and projects being overspent and
behind schedule. In addition, inconsistent work practices were evident which can be
attributed to a simplified program governance structure and a perceived optional
application of supporting desktop documents.

Project Management program execution is not in alignment with INPO Performance Objective
and Criteria C0O.5:9: “Corporate managers establish, communicate, and implement a structured
project management process to select, plan, and implement projects with predictable quality,
scope, schedule, and cost performance.”

With respect to the Nuclear Safety Traits, program performance reflected weakness in
“Leadership Safety Values and Actions” in the area of "Resources” (i.e. procedures and
personnel training) and strength in “Problem identification & resolution” in the area of “Trending”.
The audit identified the following three findings:

e Finding 1: Deficiencies in the Execution of Project Management Oversight

* Finding 2: Deficiencies in Projects & Modifications Staff Qualifications and Requirements

* Finding 3: Deficiencies in Project Management Program Governance and Supporting
Documents

One audit insight was provided based on feedback from the Nuclear Industry Exchange
Program audit Subject Matter Expert from # who
supported the audit for one week during the conduct.

© Ontario Power Generation Inc., 2015. This document has been produced and distributed for internal Ontario Power Generation
Inc. purposes only. No part of this document may be reproduced, published, converted, or stored in any data retrieval system, or
transmitted in any form or by any means (electronic, mechanical, photocopying, recording, or otherwise) without the prior written

permission of Ontario Power Generation Inc.

So
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Nuclear Oversight Audit OPGN NO-2015-022 Fage30f75

Audit Title: Project Management Page: 2 of 74

1.0 Findings
1.1 Finding 1: Deficiencies in the Execution of Project Management Oversight

The Projects and Modifications (P&M) organization is not effectively executing key
project management oversight activities. These deficiencies are evident in the Project
Management, Contract Management Organization (CMO), and Field Engineering
organizations at PNGS, DNGS, and Nuclear Waste. Unclear guidance (Finding 3) and
deficiencies in project management training (Finding 2) are some of the causes of these
deficiencies. These deficiencies are among the contributors to project delays, cost over-
runs, quality issues, and some safety concerns.

Supporting facts: (Additional supporting facts are shown in Appendix B)

1) Project Management oversight is not fully effective at controlling costs, schedule, quality,
and potential safety issues.
a) Safety:
i) Project 10-73164 DR Irradiated Fuel Bay Heat Exchanger Replacement: OPG’s

Design Engineering review was not obtained for the engineered scaffolding and
lifting beam as required per the Contractor/Owner Interface agreement.

b) Cost and Schedule Quality:

i) Project 13-40985, Replacement of Obsolete Online Chemistry Analyzers: Key
performance indicators are red, (Cost Performance Indicator (CPI) is 0.47 and

Schedule Performance Indicator (SPI) is 0.64). Cost has increased significantly from
2.5M to 15M. There are many SCRs for schedule delays and missed milestones as
well as significant issues with vendor quality, which led to contract termination.

ii) Project 16-34000 DN Auxiliary Heating Steam: The scope was expected to be
complete in April 2015 per the PMP NK38-PLAN-73110-0495234 at a cost of
$28.5M,; however, the new projected completion date is October 2015 with an
estimated completion cost of $85M.

2) Some Project Management oversight activities are not performed as required per the Project
Oversight Plan (POP) and N-INS-09701-10007 R00QO, Project Oversight Planning and
Implementation and other supporting documents (N-MAN, N-GUID).

a) Project Management Plan (PMP) Issues: The PMP was not revised to reflect changes to
contract strategy which affects adherence to QA requirements. (e.g. Project 10-73164)

b) POP Issues:

i) Some POPs only contain general guidelines for the required activities without
providing specific oversight activities for critical evolutions, project milestones, or
strategic oversight (i.e. higher risk elements), with the appropriate frequency. For
example in Project 13-49140, the activities for lifting and hoisting the trash screen in-
place, were not captured in the POP as a “strategic” oversight requirement during the
Execution Phase. However, the lift did require the completion of a Complex Lift Plan
(NK30-REF-71120-0507806) during actual execution.

ii) The POP is not treated as a living document and revised to include additional
oversight as the project evolves or negative trends appear that indicate risks or poor
performance. Revisions were not implemented following changes to contractor,

5)
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Audit Title: Project Management Page: 3 of 74

3)

d)

contracting strategy, scope changes, repeat design quality issues, significant cost
increases, changes to risks and recurring schedule delays (most projects reviewed).
i) The POP is not utilized as a tool to manage the project since some POP activities
are not performed. Examples are actions to control costs, no oversight reports for
relevant in-line/in-process, routine and oversight activities (most projects reviewed).
iv) The POPs are approved by the Section Manager and not the Project Manager (PM)
as required by the N-INS. POPs are usually prepared by the person acting in the PM
role. There is some hesitation from staff to embrace the role of PM and the
responsibility that goes with it.
Oversight reports for activities in the POP are not prepared by all work groups and
stored in a common data base per N-INS; consequently, the PM may not be aware and
subsequently may miss issues that could impact the project (all projects reviewed).

i) Only Field Engineering is using the Oversight Reporting System (ORS) database.
Although, ORS has the capability, it is not used by other organizations identified in
the POP (project management, contract management, engineering/design,
procurement / warehousing, safety compliance). No oversight reports were found for
these groups.

Project Kick-Off/Orientation Meeting with the Contractors and other applicable OPGN

stakeholders, for development of the oversight plan and review of Human Performance

and Work expectations, are not consistently performed. (e.g. 16-34000, 13-49116)

Documentation Issues: Documents required per the PMP have not been issued, PMPs

and POPs are only in draft form, some documents were not filed in Asset Suite and

some do not show OPG acceptance (most projects reviewed).

Other issues:

i) The PMP identified Risk Monitoring and Control activities which were not performed.
(e.g. Project 10-73398)

i) Software qualifications for project 16-33258 were not requested and therefore may
not meet the required QA requirements.

iii) The Contractors alert group was not set up to allow input of SCRs to document
issues related to safety, configuration management, delays etc.. (e.g. 16-33258)

Some Contract Management Oversight activities are not being completed or performed
effectively.

a) Activities not performed:

i) Project 13-49140: Safety Certification of Contractors Equipment — N-FORM-11482,
was not utilized to document OPG acceptance of Vacuum Trucks brought on site by
the contractor. In response to the audit the CMO initiated SCR N-2015-03616.

ii) Contractor qualifications are not checked as described in Section 4.1.1 of N-GUID-
00120-10008. CMO Line stated “there is a robust process in place for ES MSA
contract staff that ensures that qualifications for all contract staff are properly
maintained, ...”; however, it is not documented in N-GUID. (most projects reviewed)

iif) Construction Quality Assurance (QA) Plan is missing OPG’s acceptance signature
as required by the Contractor Owner Interface agreement (Project 13-40985).

$)
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iv) Per review of the completed Daily Logs in the Contract Management SharePoint site,
there are numerous records of project delays that were not escalated through the
SCR program. Per the Contract Administrator, the contractor is accountable to
submit SCRs but none were found. (e.g. Project 13-40985)

b) Records:
i) Contract Management Plans (CMP) do not exist (most projects reviewed).

i) Daily Logs do not contain oversight records for activities defined in the POP (most
projects reviewed).

iif) The Contract Management forms for the project are not consistently used and not
issued in Asset Suite as required (e.g. Contract management template, Contractor
work release, Contract Inspection Check list, Safety Certification of Contractors
equipment). (e.g 16-33258, 13-4910)

c) Meetings:

i) The Mark-Up meeting which is used to determine jurisdiction of building trades union
work is not consistently performed and/or there is no evidence that the meeting took
place. (e.g. 13-49140, 16-34000)

i) Contract Administrators are not always invited to or take part in any oversight
strategy meetings as required in N-STD-AS-0030 to ensure stakeholder input and
buy-in to project objectives. (e.g. 13-40985)

4) Some Field Engineering (FE) Oversight activities are not completed or performed effectively
as documented in requirements. As a result, the completion of oversight activities and
frequencies are left to the discretion of FE staff and what they consider to be adequate.

a) Construction oversight:

i) Project 13-49140: Some of the applicable construction oversight elements applicable
to FE (per Appendix D of N-INS-09701-10007) were not performed by OPG.

(1) Prior to fabrication and installation:

(a) Review and acceptance of Work Plans, Vendor's QA/QC staff training and
qualification, Foreign Material Exclusion (FME) plan reviews, tooling / rental
equipment (e.g. a vacuum truck and spreader bar for hoisting the screen into
place).

(b) Welding procedures reviewed by OPG welding engineering. Per feedback
from FE line, FE staff from Pickering (and DNGS) do not provide any
oversight on welding activities as none of the FE staff are qualified to perform
oversight / Quality Surveillance functions in that specialty area. In addition,
Project Oversight Plans do not provide enough clarity on the accountability to
perform oversight on welding/Non-destruction Examination activities.

(2) Off-site fabrication: Oversight reports applicable to off-site fabrication of guardrail
and base plates were not identified or completed.

b) Deficiencies identified in the FE oversight reports are not documented and addressed
per the process required by N-INS-09701-10007-R000, Project Oversight Planning and
Implementation. 1t is difficult to know how, or if, these deficiencies were addressed.
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¢) No documentation exists to show that the Design Engineering organization has verified
the welding packages. There is no design weld detail for the rewelding of the 4" guard

pipe fittings that are being cut. (Project 10-73360)

SCR N-2015-06123 was initiated to identify the finding. Director, Pickering & NWMD Projects
agreed to be the EO for this SCR at significance level 2. Supported by other P&M Directors.
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AMPCO Interrogatory #135

Issue Number: 6.6

Issue: Are the test period human resource related costs for the nuclear facilities
(including wages, salaries, payments under contractual work arrangements, benefits,
incentive payments, overtime, FTEs and pension costs, etc.) appropriate?

Interrogatory

Reference: .
Ref: F4-3-1 Page 13

a)
b)
c)

d)

k)

Please provide the range of premiums paid for overtime.
Please explain the reasons for the higher overtime amounts in 2013 and 2015.
Please provide the budgeted overtime for the years 2013 to 2016 in terms of $ and hours.

Please explain any variances greater than 10%, comparing overtime budget to actuals for
the years 2013 to 2016.

Please provide the forecast of overtime hours for the years 2017 to 2021.

Please provide the percentage of overtime paid at double time for the years 2013 to 2015
and the assumptions for 2016 to 2021.

Please provide the percentage of overtime paid at more than double time for the years
2013 to 2015 and the assumptions for 2016 to 2021.

Please provide the budget and actual overtime amounts for the DRP to date.

Please provide the forecast overtime budget for the DRP for the years 2017 to 2021.
For the PWU skilled trades, please discuss the types of work shifts, the hours in a work
week and the number of hours worked before an employee is eligible for overtime.
Please discuss when and how different overtime rates are applied.

For the PWU clerical, semi-skilled trades and general trades, please discuss the type of
work shifts, the hours in a work week and number of hours worked before an employee is
eligible for overtime. Please discuss when and how different overtime rates are applied.

Please provide contractor overtime amounts (budgeted and actual) for the years 2010 to
2016 and forecast for 2017 to 2021.

Witness Panel: Corporate Groups, Compensation

Darlington Refurbishment Program
Nuclear Operations and Projects

59



—_—
COWONOONAWN-

-
WN -~

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

Filed: 2016-10-26
EB-2016-0152

Exhibit L

Tab 6.6

Schedule 2 AMPCO-135
Page 2 of 4

m) Please provide any recent changes to OPG's work shifts, overtime policies and
management of overtime in order to minimize overtime of its employees and contractors.

Response

a) Payments for overtime range from 1.5 times normal pay to 2.5 times normal pay with
most overtime being paid 2.0 times normal pay.

b) Please see L-06.6-1 Staff-145.

c) & d):

Acutal | Budget Va(ginr;ce Variance
sw | ew | Y | @
(c)/(b)

@ 1O - @)

2013 | 159.2 127.0 32.2 25.3%
2014 | 1176 109.3 8.2 7.5%
2015 | 1321 122.3 9.7 7.9%

2016 YTD
Sept
(Actual | 102.3 86.6 15.7 18.2%
and
Budget)

Total
Nuclear

Overtime is budgeted on dollar basis only.

The following are the major variance drivers in years where overtime variance is greater than
10% of budget:

i.  In 2013 the overtime variance of 25.3% from budget was largely due to:
e Use of overtime to complete work programs due to regular labour resources
being under complement.
 Completing outage work primarily due to forced extension to Darlington’s two
planned outages.
ii. As of September 2016, year-to-date overtime variance of 18.2% is largely due to use
of overtime to complete work programs due to regular labour resources being under
complement.

e) Overtime is not forecasted on an hourly basis.

Witness Panel: Corporate Groups, Compensation
Darlington Refurbishment Program
Nuclear Operations and Projects
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Board Staff Interrogatory #145

Issue Number: 6.6
Issue: Are the test period human resource related costs for the nuclear facilities (including

wages, salaries, payments under contractual work arrangements, benefits, incentive
payments, overtime, FTEs and pension costs, etc.) appropriate?

Interrogatory
Reference:
Ref: Exh F4-3-1 pages 12-13

The evidence states that overtime expenses are expected to fall by approximately 50% from
2013 to 2021.

a) Given the relatively stable FTE numbers over this period, how will OPG manage to
reduce overtime expenses by 50%7?

b) Figure 9 shows that the projected overtime costs are essentially stable from 2014 through
2019, and then fall significantly in 2020 and 2021. Why is there a significant drop-off in
2020 and 20217

Response

a) As noted in the evidence reference provided, OPG plans to continue its efforts to control
overtime expenditures over the IR period by requiring pre-approvals of overtime use in
non-emergency situations, regular monitoring of overtime by executives and finance staff
and conducting periodic reviews to assess overtime usage. OPG also plans to manage
overtime costs by increased reliance on external resources, where cost-effective and
consistent with outage requirements and its collective agreements.

The number of nuclear FTEs does not drive changes in overtime over the period 2013 to
2021. Rather, changes in overtime are driven primarily by the mix of resources used to
address OPG's outage work programs, the number of outages, the duration of outages,
the scope and complexity of outage activity. For example, overtime costs were relatively
high in 2013 because Darlington executed two outages in that year based on its three-
year outage cycle. However, Darlington is expected to have one large outage per year
during the rate-setting period while one unit is in refurbishment, which results in reduced
overtime costs during the rate-setting period.

b) The reasons for overtime costs being variable are outlined in part a). In addition, there is
no scheduled planned outage in Darlington in 2021, as explained at Ex. F2-4-2, pp. 2-3.

Witness Panel: Nuclear Operations & Nuclear Projects
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UNDERTAKING J7.3

Undertaking

To provide a copy of the report ARC 2016 Q1: Project Controls - Projects &
Modifications (“P&M”) Group, if possible before Panel 3A appears.

Response

The Project Controls Audit — Projects & Modifications Group Internal Audit report is filed
as Attachment 1. In addition, consistent with OPG’s response to L-4.3-1 Staff-072,
please see Attachment 2 for a summary of the findings and the associated status of the
management action plans.
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1.0 EXECUTIVE SUMMARY

1.1 Summary of Internal Audit Findings

Report Rating: Requires Improvement

= . | Risk Rating’
Findin Risk Type —— e —
9 yp | High | Moderate | Low
1 Pr_OJect estimates are not at a sufficient level of accuracy Financial X
prior to the execution phase.
Cost and Schedule Control Baselines (“CSCB'’s") are not .
2 keeping pace with approved project changes. ClpErRtsnal X
A Gating Process for AISC Portfolio Projects has not been )
3 formally impiemented. Operational X
4 Govgrngnce and Procedures specific to AISC projects Operational 5
require improvement.
Total 1 2 1

1.2 Background

The Projects and Modifications (“P&M”) Group, part of the Nuclear Projects Organization, is responsible
for the management and execution of Operations, Maintenance and Administration (“OM&A”) and Capital
Projects supporting the Darlington and Pickering Nuclear Generating Stations and Western Waste
Facility. The P&M Group has a total project portfolio of $1.1B over the three year period from 2015
through to 2017. The projects that the Asset Investment Steering Committee (“AISC”) manages total
$833M, with the remaining portfolio related to projects supporting the Darlington Nuclear Refurbishment
(“DNR”) Project. DNR Projects are executed using the Nuclear Project’s Project Management framework
which has different requirements than is currently used on the AISC projects, which follows Finance
governance. To address these differences, a “Project Excellence” initiative is now in place and includes
the development of a common set of standards for all projects across Nuclear. This initiative had just
started at the time of the audit.

The AISC is a committee that meets to review, prioritize and provide budgets for sustaining projects for
OPG's Nuclear Generating Stations. The committee works in conjunction with business line sponsors to
prioritize and recommend projects for approval in accordance with business objectives.

Given the high value of P&M's AISC project portfolio and the critical role these projects play in OPG’s on-
going nuclear operations, this audit was performed as part of Internal Audit's (“lA's”) cyclical audit
program.

! Please refer to Appendix D for risk rating definitions



