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GENERATION

5 Year Perforance Plan

Pickering 8 l

2014

Pickering B I - Darlington’

*  Continue to lead industry in

Al Injury Rate

om0 a0 overall conventional and
;-;(:armdustrsasSafezyAccidem_ L nuclear safety performance.

2-Year Collective Radiation
{Exposure {man-rem per unit}
Aiborae Tritium (TBg)
Emissions per Unit

Fuel Refiabiity {(micracunes per

ram)

2-Year Reaclor Trip Rale (# per
7,000 hrs
3-Year Auxifiary Feadwater

e * Increase fuel reliability.

50.7

= Strengthen equipment
reliability and human
performance to reduce reactor

026

00840

System Unavailabiiity ; trips
3-Year Emergency AC Power e )
Unavailahility ki

3-Year High Pressure Safely S

= Focus on work order
readiness, reducing backlogs,
improving maintenance

injection Unavailability

WANC NP {index)

769 a3 sl gay

2-Year Forced Loss Rate (%) effectiveness, and work 400 200 125
2-Yewr Unit Capabifity Factor (% management. 843 a1 e
P2 isiry Borformm —
m:iec:fofm;w e = Reduce base and cutage 104 1.04 ; o
o o operating costs to improve 278 360 o

1-¥ear Online Correclive
Maintenance {work orders/unit

fleet-wide total generating
costs per MWh. Darlington
becomes industry leader in
costs. Pickering A and B
narrow gaps.

w
8 S

3-Year Tolal Generaling Costs
er MW (S/Net MWWh)
3-Year Non-Fuef Operating
Costs per MWh ($/Net MWh
3-Year Fuel Costs per MiWh
($/Net Mwh) Sy : 3
3-Year Capital Costs per MW T ER S Do
DER™(S/MW) LEE ) ma . 4 BB
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Current Performance (2008 Projection at

Ul
GENEHATIUN

Targets and Gap Closure through Imtlatlves

. lnitiative

date ofTa_rgg_t Smﬂng}

Safety Cornerstone

78.50 103.45
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1801

h«iuswbsks!aai Disorders
Prevention

Greg
Jackson

0.10

1542

Safety Behaviours
Assessment

Jackson

0.1¢

RP-05

Reducs colleciive radiation
texposures {CRE) during
reactor face work frough
optimization of reactor face)
shigiding

Tom Wong

15801 540

RP-10

Defritiation of Reactor PHT
& Moderator Systems to
reduce the source ferm
radiation

Tom Van
Home

( 200

240

525

1650]

RP-09

Oplimization of Fueling
Machine Filfration at Sites
i minimize Co-5 injection
2nd buiidup of Co-66

John
Pinnegar

590

EN.03 index

ite Gontribution fo Gap Closure
Identified

improved Fuel Relizbility

M. O'Neif

0.0023

.0007]

Functional Teams

Remaining Gap

(0.1

(260) | (16701 675

v

#afies = initiative has impact in another comersione
Bold = Key iniiatve (See Appendix}

1S-03, 18-04 and RP-26 are not included in table above as planning is still u

e

SRR e

11

= impacts metric, enabler for performance but not quantified for gap closure

nder development.
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émfﬁm Reliability Cornerstone
Targets and Gap Closure through Imtlatlve _

3 m&ﬁﬁﬁﬁﬂﬁmﬁ&%@?&&iﬁmﬁaﬁﬁﬁmﬁ%&%&%

wm%m%%ﬁ@wwfk‘ﬂu%“%ﬂ%“%ﬁ%m %mmw«m”m@:@wzﬁwwwy&m%s&gm*ym*m&“mmwm

Online Elective
&!am:enance Backlog

Onime Eqrr;;c!lve 3
Maintenance Backlog

Cumm Performance tzm ijacﬁmat
date of Yarget Setting} 36% | 79% | 87% | 2.0% | 11.5% | 6.2%
implement Criticat Spares
and Proaciive Pau
ER{3 {Chsolescence Program | Vonhatien {54252, 0.125%; 0.125%
Outage Improvement Jim
Olkgp {Strategy Woodcroft / / /
implement a Fleet
Standardized Paui
ER.q1 |Equipment Reliability | Vonhatien | v | o | 0.3% 188%| 08% 150] 260] 140
Tmplement EﬁptoveE PR Faul
ERz |Pragram Vonhaten | v | v | 0.08%| 075%  02% 3} st wf 7ol el e
Human Performance Granvilte,
Improvement Plan Henderson,
op.g5 |{Contains P1-04) Guglietmi | v | o | 038%) 270%| 1.1%
WM Performance
0P-g2 fimprovement Dave Walsh v v v v e v
improve FiN Team
WAt [Efieciveness Jim Wiyt viviv Vi g 1]
Leverage Darlington
CEMB Process Across Chris
MA-07 Fieet dofnsion %) 265
Sleve
EN-G1 {Work Order Readiness Woods 36| +5 #11 1
Sne canmbutmn to Gap Closure
& -

Rsmammg Gap

Yo =impacts mefric, enabler for performance but not quantified for gap closure
figlics = iniiative has impact in another comerstone
Bold = Keyinitiative (See Appendix)

WH-01 is not included in table above as planning is stili under development.
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UNIARIUZ;E;ATISN Human Performance Cornerstone

Targets and Gap Closure through Imtlatlves

R e

N R

CAP Quaﬁ:ycf{.eveh&z CAP - Eﬁectwenessnf!..evet CAP - Tlmeﬁnessof Leve: 182} - S
Evaluations L : : _ - Teaiging index

Initiative

Current Performance (2002 Projection at
date of Target Setting} 8 4 8 80.0 80.0 20.0 50.0 80.0 60.0 92.0 90.8 58.0 70 70 75
PIp3 {CAPIs Core Tom Smart 100 10.0 100 30.0 7.5 225 24 38 28.0
Implement Human
Performance Rapid
pi-o2 [Response Tom Smart 2 0.0 3
Human Performance Station
Op-g5 {Improvement Plan DOMs 2 2 2
Program efficiency and
cuality, and additionaly
reduce associated FLM
pi-01 ladministrative burden Tom Smart 11 100 28 76 08 12 9.9
Compuler Based Tralning
Development to Reduce
Classroom Training Gord
TR-02 {Resources Haveruck 50 5.0 375
Outage improvement Jim
0OU-02 [Strategy Weodcroft 5.0 50 3.75
Site Contribution fo Gap Closure :
Identified b Functional Teams

Remaining Gap

¥ =impacls metric, enabler for performance but not quantified for gap closure
italics = initiative has impact in another cornerstane
Bold = Key inifiative {See Appendix)
TR-04 included in the Value for Money slide .
T O RS
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TUmLh Value for Money Cornerstone
Targets and Gap Close through lnitiatives

e R

: Tctai OMEA Savmgs quumd g

mitlative

NPRT [ Em
Total 5 Yr Savings Required NA_ 1$77,760 }$53,000S 55,000 | $102,952 $ 7,014 {517,733 / WA | NA ] A | wA | wa | owa
Boug
MA-0g [Days Based Maintenance | Radford (84,323)] (38,468} ($13,125) S0 50 0 s0 50 S0 S0ists0f szrs strsi sof sl so|  so| so| so
MA-04 jCentralize M&TE Jim Whyte | (a7g3) S0 {3788y 30 S0 $0 $0 50 $0 50} s$350 $0¢ 5330 $G 30 $0 $0 $0 $0
implement Single Source Doug
M09 {Laundry Supplier Radiord | (s4.000 (3,200) {54.800) $0 $0 56 $0 $0 £0 sC 30 $0 0 30 $0 ] 50 30 50
Engineering Value for Fred
eng2 [Money Impravement Dermarkar) (53 510 (515,005) (515,005}, $0{ (S5,200) s 6 50 S0 s s¢ S0 s0 s0 50 50 so $0 $0
Safety Training
Qualifications to Capabifity Greg
i5-04 |Profiles Jackson (96803 8417y @57 (5105 $0 0 50 $0 $0{ 51743 80 $0 30 30 $0 30 0 30 $0
Rewvenue Opportuaity by
Opening the Wesleyville
lacation to extemat Oon
FS-03 jorganizations Trylinski {8500) $0 S 30 30 50 $¢ $0 30 $0 56 $0 $0 $0 50 50 30 30 $0
initial Authorization Training
TRL4 [Program Sihiu lita 0 $0 30| s11408 $0 50 $0 30 30 s s0 30 0 30 50 30 36 30 $0
Cathy
FP.gz fLabor Cost Reductions Treacy | (s1.900(51.340) {$2,100) 20 s 50 30 $0 s S0 6 $0 0 $0 $o $0 $0 $0 $0
Rabin
RP2g (Area Mapping tanley $100 $50 30 $0 50 s 30 5 50 30 s¢ 50 50 s0 $0 $0 %0 $0 30
N/A  [Summary of Othe NA 53
Gap closed in Site and Support Graup NA_[ WA | NA | WA N NA | NA | NA
Final Gap to Initial Savings Targat | i i I{s1fsoo)[ so | wA | wal wa ]| wa i na [ wa | wa | wa | wa [ wa ]
¥ =impacts metric, enabler for performance but not quantified for gap closure Site and support groups were asked to meet financial targets though a combination of flest-wide savings initiatives

italics = initiative has impact in another comerstone

Bold = Key infiatie (See Appondic) (above} and site specific initiatives (in supporting site presentations).

MS-02, MS-03 and MA-086 are not included in table above as planning is stifl under development.
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ONTARIOR 1755

GENERATION
Nuclear’s Gap Based Business Planning Results

Nuclear’s gap-based process has resulted in a business plan that reflects our
objective of improved operational and financial performance across the fleet.

ScottMadden Inc., a general consulting firm, was retained by OPG management to
undertake a benchmarking study comparing its nuclear financial and non-financial
performance with industry peers. In the final benchmarking report, ScottMadden
reported the following:

“It is our opinion that OPGN has undertaken the actions necessary to successfully
pilot a gap-based business planning process as originally envisioned. These actions
include: (a) fairly benchmarking the company’s operational and financial
performance to external peers, (b) using the benchmarking results to establish
performance improvement targets that will achieve, or significantly drive the
company closer to, top quartile industry performance, and (c) developing and
implementing a gap-based business planning process that identified the
improvement initiatives best able to close the identified performance gaps.”

Confidentiai
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Nuclear Operatrons 291 0-2014 Busmess Plan

{$ miltions)

$1,679 $1,579 $1,817 $1,764

Targeted Reductions (Note 1 ) -$40 -$53 %61 -$87
Additional Expenditures (Note 2) $14 $17 $20 $21
Additional Savings (Note 3) -$58 -$58 -$68 -$68
Nuclear Operations OM&A Plan-over-Plan Reduction -$84 $94 -$110 ~$135] -$423
Nuclear Operations OM&A 2010-2014 Submission o $1,595 $1,485 $1,507 $1,629
Ccrporate Piannmg Guidelines 2010-2014 - $1,638 $1,579 $1,617 $1,764
Niuclear Operations Savings above Guidelines e -$44 -$94 -$110 -$135
Pickering B Continued Operations Investment $51 $42 $37
Pickering A P2/P3 Project Timing $9
Total OM&A Submission gt $1,604 $1,535 $1,549 $1,666  $1,673
Note 1: 2010 2011 2012 dgiz Noes 2010 Gl an2 o
F oty 460 $130 -$100 $120 Spionee Tobos e g s §7.2 s6.2
Pickering 8 -$9.0 -$9.0 -$3.0 BI40 ncerfundes OMSA Project Portfolio $50 $5.0 $10.0
Darlington -$9.0 -$9.0 $i12 $21.4 NPT Shorfail on Tameted Reductions $4.3 $6.3 $10.8
Nuclear Programs & Training -$10.0 $14.4 -$20.8 -$25.4 W $14.0 $155 $13.5 S20.8
Nugclear Supply Chain -;0.5 -$0.5 —20‘5 -:2-0 Note 3- 2040 2011 2012 2013
" Engineering & Modifications 2.0 -$3.5 -$8.2 -$7.0 " . .
Nutlear Waste Management -0.2 -$?-3 -$0.4 -$0.6 !émmg: g; il:!:‘:fcll:aj-:::rui;ifsden e -:1332 :?23 g:g; g:;:
Inspection Maintenance & Commercial Services -$2.3 -$2.9 -£3.9 $4.3 SAVHC Reallocation o Capital Frojects 554 -55.0 847 38
Performance Improvement & Nuclear Oversight -$0.2 -$0.2 -$0.2 0.2 Continued Operations 520 ' ’
CNO Office -$1.0 $0.0 30.0 00 pacs Savings $1.3 52,1 $3.3
JLargeted Redustions - Base and Gutage -$40.2 $52.8 -$61.2 $88.8  Addilional Savings -857.8 $57.8 5882 -558.4

mammmmwmﬁmmmw& S T R AR ZEG
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ONTARIOE 517

GENERATD Financial Plan

(S Millions) 040 § 0 g 014 010 i 0 i
OM&A Base and Qutage Expenditures
Pickering A 260.1 236.5 235.0 240.7 250.1 (7.3 8D Usm 26.0)
Pickering B 379 369.5 366.5 373.8 392.8 (13.9) (SR 50 (0.2)
Darlington 398.2 3626 3721 4716 426.9 (173 (232 285 (393
Engineering & Modifications 684 63.9 63.8 66.8 66.9 (18.2) (14.5) (16.3) (16.9)
Nuclear Programs & Training 234.1 249.7 253.9 2559 264.3 $304) (185 (249 (244)
Nuclear Supply Chain 68.6 68.4 69.1 69.3 70.5 (3.3) (3.4) 3.8) (3.2)
Inspection Maintenance & Commercial Services 395 329 332 3335 3315 {7.6) (9.0 {10.8) (12.2)
Nuclear Waste Management 4.3 4.4 4.6 54 4.3 {0.3) (0.4 {0.5) {0.7)
PINO 9.1 9.2 94 9.6 10.0 0.6) {0.6) 0.7) ©.7
CNO Office / Qther 22.6 9.9 i3.1 £8.7 Iie 13.4 0.3 0.3 03
Total Base & Qutage 1,470.0 1,407.0 1,420.8 1,538.3 1.540.4 (888)  (753) 6.4y (125.5)
OM&A Portfolio Projects L7 1083 1112 EI5i 121.2 6.7 119 112 157
OM&A PB Continued Operations 1.8 16.9 17.0 119 113 2.0 (9.9 17.0 ]
OM&A P2/P3 Projects 20.6 0.0 0.0 0.0 0.0 9.1 0.0 0.0 0.0
Total OM& A 1,604.1 1,535.1 1.549.9 1,665.9 1,672.9 {75.0) (43.5) {67.8) (97.9)
Fuel (Uranivm & Combustion Turhine Unit) 1789 209.1 2332 2325 238.6 {0.5) (14.6) (17.9} {16.6)
Fuel Provisions 23.5 257 272 27.9 299 (1.3) (1.2) (1.4) (10.3)
Total - Fuel & Waste Provisions 202.4 234.8 260.5 260.4 268.5 .7y 457 (193) @7
%%mmwmm&m&mm&m GRS
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ONTARIOE 5 e . :
GENERATON Financial Plan

(8 Millions)
' Pro_iéct_s - Capital.&_-OM&A an';i MFA

OM&A Portfolio Projects 1.7 108.3 111.2 527 121.2
OM&A Pickering B Continued Operations 1.8 19.9 17.0 11.9 11.3
Capital Portfolio Projects 172.0 172.0 172.0 172.0 172.0
Total Portfolio and Other Pro jects 285.5 300.2 300.2 299.6 304.5
OM&A P2/P3 Projects 20.6 0.0 0.0 0.0 0.0
Capital P2/P3 Projects 8.8 0.0 0.0 0.0 0.0
Total P2/P3 Projects 29.5 0.0 0.0 0.0 0.0
Minor Fixed Assets 20.2 19.7 195 19.6 19.7
 Total OM&A and Capital Projects and MF A [JESTR: 319.9 319.7 319.2 3243

— Board of Directors
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CENERATION

Staff Plan

MAJOR DEPARTMENTS Headcount Full Tume Equwalent

T R R

nguiarStaﬁ L feak T e O

PacKenng A

Pickering B 1,608 1,636 1,606 1,558 1,554 1,523

Dariington 1,703 1,683 1,667 1,663 1,647 1.654 § (24)
Engineering & Modifications 674 667 626 606 576 568 § 3} 0 {12} {23) {34)
Nuciear Programs & Training 976 1.027 988 973 961 968 5 {15) {39) (69) {66}
Nuclear Supply Chain 380 370 362 353 347 343 (18} 7 3 3 3)
Performance improvement & Nuclear Oversight 57 57 57 57 57 &7 - (1) - - -
inspection Maintenance & Commercial Senices 589 545 484 438 406 373 (5] {1} (83) {108) {141)
Nuclear Waste Management 312 310 307 307 307 307 § (1) 3 {6} {6} &)

CNO Office

Plan-Over-Plan Major Business Reason for Regular Staff Variance from BP 2009-2013 :
Pickering A - Unit 2/3 Long Term Provision hires offset by staff reductions in maijor departments
Pickering B - Reductions in staff are afiributable to Fleet and Station initiatives

Pickering B - Staff hires for turbine crew funded from purchased senices 19 19 19 18
Pickering B - Continued Qperations Staff - 54 87 73 83
Darlington - Staff Reductions in Operations, Maintenance, Fuel Handiing. Engineering, Projects Support and MSSP {62} (25} (20} {19) (24)
Engineering & Modifications - Staff Reductions in maijor departments {3) - (12} (23) (34)
Nuclear Programs & Training - Staff Reductions in Nuclear Programs and Nuclear integration 1 ] {26) (48) {373
Nuciear Supply Chain - Staff Hires offset by reductions in major departments {18} 7 3 3 (3)
Performance imp. & Nuciear Oversight - Eliminate 1 Engineering Position from VP's Office - {1} - - -
Inspection Maintenance & Comm. Serv. - Discontinuing Senice Agreements with Bruce Power {6} (4} (65) {110} {143)
Nuclear Waste Management - Planned reductions in Used Fue! Ops. and Engineering Staff offset by hires in Waste Ops (1) (3) {6} (6} (6}
Other Contributing Variances 21 2 {11) (21) {27)

TOTAL REGULAR STAFF REQUIREMENTS + PLAN-OVER-PLAN

FTE #s do not reflect changes due to reorganization of Nuclear Operations and Nuclear Refurbishment, Projects and Support.
FTE #s do not include Secunty
I S A
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3.2 RESOURCE AND PERFORMANCE PLANNING GUIDELINES

The OPG Board's approval in February of the 2009-2013 Business Plan incorporated a deferral of the next
rate application from 2010 to 2011. Management committed at that time to reduce 2010 OM&A by $85 miltion
from levels in the current plan in order to ameliorate the financial impact of deferring the application. The
resulting OM&A guidelines for 2010, as endorsed by the Executive Committee, are shown in the following
table.

Guidelines for 2011 OM&A expenditures will be established and approved by the Executive Commitiee in
June. The decision on guidelines will be made after considering a number of factors, including:

® The progress BUs are making on meeting their 2010 expenditure targets, and

® The continuing need to prudently reduce or defer expenditures, to reduce ratepayer costs

Until guidelines for 2011 and beyond are set, the interim guidelines are the planned OM&A levels for 2011-
2013 as approved in the 2009-2013 business plan, as indicated in the table below.

2009 Business
OMBA - $Millions Plan* 2010 2011 2012 2013
2009 2010} Reduction| Guideline Interim Guideline
Nuclear Operations 1,610 1,679 (40) 1,639 1,678 1,617 1,764
77 1 - 14 16 23 31
217 237 (5) 232 236 233 238
232 232 {12) 220 244 251 258
91 93 (1 92 95 99 100
Human Resources 56 58 (1) 57 60 62 63
Corporate Affairs &
Energy Markets 53 53 ~ 53 51 51 54
ESLA 31 31 - 31 25 25 26
Business Unit OM&A 2,818 2,832 (79) 2,753 2,730 2,804 2,976
Corporately Held Costs 170 185 {6) 179 256 330 460
Total OM&A 2,988 3,017 | (85) 2,932 2,986 3,134 3,436
* before reductions

3.3 COSTING ASSUMPTIONS

Services provided to others and associated revenues should be identified and held at the business-level
along with direct costs through Cost of Goods Sold.

Financial Planning is accountable for obtaining and/or developing forecasts for the following financial items:
¢ Interest expense, depreciation costs and income taxes - based on input from businesses. ftis critical

regulated assets must be carefully reviewed. The forecasts for regulated assets will form the basis for
submission to the OEB, and therefore both the estimates, and the trending must be defensible.
Energy revenues and will be forecast by Energy Markets.
Bruce Lease revenues will be forecaste and held at the corporate level; however, provision of services
to Bruce Power outside of those included in the lease should be provided at the BU level,

* The non-current pension and OPER components of the Payroll Burden Rate for regular staff will be kept
at the corporate level,

¢ Guarantee fee on nuclear liability will be calculated and held at the corporate level.

While these items are consolidated at a corporate level, they will each continue to be allocated to sites and
lines of business for purposes of segmented and management reporting.

Page 10
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Numbers may not add due to rounding.

Tabie 1
Base OMEA - Nuclear (Siv)

Filed: 2010-05-28
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Schedule 1
Table 1

Pickering BNGS

ering 8 RQ!’I_J_r_i_)ishrneaj!_

i

Line 2007 2608 2009 2010 2011 2012
No. Division Actual Actual Actual Budgot Pian Plan
,,,,, (a) ) (c} (d) (e) )
Nuclear Stations
1 Darlington NGS 294 6 304.7 308.2 281.5 302.1 317.8
.2 |Pickering ANGS 162.5 L1878 1873 Lse ) g | TG

Totat Stations|

EEIES W

LI -

1837 G LTTH

Nuglear Support Divisions

Enginaering

G2.4

50.8

56.6

12.2

13.4

[
8 |Projects & Modifications
9

Prog{éﬁis &

Mies Management |

i2_{Performance imprvmni & Oversight

e -l-nspection & Mice Services 45.6

14 TCommerdal Services' 1.3 14 14

6 {Waste & Transpodation Services 4.8 5.7 5.1

16 INuclear Level Common 11.4 2.9 13.1
LA FotalSupporty 437.0) o 4dast L A283

18 {Total 1,204.9 1.252.4 1,216.5 1487 .0 1,192.3 12128

MNotes;
1 Freviously Commercial Activities,
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Table 2
Table 2
Base OME&A -~ Nuclear (31}

Line 2067 2008 2008 20490 2011 2012 Test Period
MNo. Resourco Type Actual Actual Actual Budget Plan Plan Perceﬁtage‘
() b) .. () {e) ]

*|LabourRegutar
_[Qvertime

4 Jwaterials T ...802

Litense 6.9 18.2 . e 20z T
Other Purchased Services AR 128.1 1147 1087 02,9
7 [Other 4 386 34.9 42.0 427
8 iTotal 1.204.9 1,252.4 1,216.5 118740 1,123 1.218.8 100.0%

Notes;
1 Test Period Percentage = Sum of Test Periad Resowrce Costs divided by Sum of Test Perlod Base OMEA.



Numbers may not add due to rounding.

OMBA Base Labour - Cost Escalation and P

avrol Burden Change (SMY

Filed: 2010-05-26
EB-2010-0008
Exhibit 2

Tab 2

Scheduie 1
Table 3

Line
No. Function

2008
Actual

2010 2011
Budget Ptan

2042 2012 Plan
Plan 53rd Weok'

Operational Functio

s - Station |

b

i)

oy 1

1 [Darlington NGS

4.2

(0.2) 08

ZY BT Y

re Pickering A NGS

3 jPickeringBNGS T

41

S 5 I 1

CAAL 28
8.2 48

4 - oo Total Stations

10.6

(0.6} 271

20.5 122

e 8886

L8.) .. Totai Nudlear Oparaions,

S5 1

007

7 |Labour Cost Escalation

24.4

282

2.8

8 {Payr

| Burden Change

&)

AT

LAl

1 The amounts shown for 53rd week in 2012 are additive

to the 2012 cost escalation amoumnts in column ().
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Schadule 1
Table 4
Table 4
Nuclear Base OMAA by Function {$M)

Plan - Calendar Year Ending December 31, 2012

Line
No. Function

Darlington
NGS

Pickering A
NGS

Pickering B
NGS

Total

(>

_|Operational Functions - Station ]
ne Op&’f’dthﬂH & Maintenan{‘c,
2 - Opemf;on“

615@

B e (Jb(} 191 i

3 Mamie‘nanc T14.0 548 Jz07
4 - Fuel Handlfnq 304 16.3 21.7
p

5 ~ Rad Protection, GChemislry & Fnvrnt 17.3 2.9 18.0

2895 5
70.3
?‘} 2

6 .j.o.Pickering Common Services . B2 1671 249

............... Seol PU R e

7 _|Station Engineering
8 Work Manaqement. 109 10.9 3
g Support Services BTN B 9o 2 I
10 | Tritium Removal Faciiily 18.3 o .
1 {Continued Oporations T e AT T
W1'2 Pn{‘kennq 8 Refurh:shment ‘ . ‘ O f}' -

R TotaiStations| 31781 SEACER S

_Operaimnal Funchons Support -
.14 |Engineering
15 Prmert%&Modafncatsortq 5.1

BN Facililies M Managemenl L 434

17 Prcqrﬂms & Traminq 1951
18 4 - - Records and Admin R

18 | - Nuclear Programs & Training 1104

20 | - Security 59.5

21 Sappiy Cham 67/

22 Perfmman(e lm;)rovement & OV(—)!':I(;ht

23 Hinspecimn& Maml@mnw ‘:er\nce R
24 |Commercial Serwre%

25 Waste & Transporiahon berv:res
26 i Nuriear Level C,ommcm

> T otal Support 50 60 0.0

28 |Total Nuclear 317.8 170.6 303.2 1,219.8




Numbers may not add due 1o rounding.

Table 5

Nuciear Base OM&A by Function (5M)
Plan - Calendar Year Ending December 31, 2014

Filad: 2010-05-26

EB-2010-0008

Exhibit F2
Tab 2
Schedule 1
Table 5

Line
No.

Division

Darlington
NGS

Pickering A
NGS

Pickering B
NGS

Total

(@)

{b}

{c)

{d)

Operatrana! Functrons ~ Btation e

Oporatlons & Mamt@hancp "

. 600.4 |

OD@?&NOHS
- Maintenance

689

449
60.7.

643

“reE]T

1?8 O —— e,
2914

= Fuel Handling

- Pl(‘k(’%?ﬂq Cammon Services

31!

Lesl

AsAl

7"';___2.é

228

82|
159

6.2

238

_1station Engineering

Work Manaqmnont

Rz

11.5

?1 { R A L L T T

i

27 3

“784
33.2

{Suppott Services S S
"mt:um Removaé Facm{y

Contmuod Opera jons

nal

B3

B Y S
17.7

28, 9,
17.7]

12

Pickering B Refurbishment

0.0

0.0

Total Stations

302.1

172.9

296.8

771.8

_[Operational Functions - Support

14

Enginecring

18
16

1Projects & Nocﬁsf:c“atlons

Facilities Managmn(\nt

A
18

|Programs & Training

Records o Adimagrs

19

21

- Nuclear Programs & Training ~ — "™

22
23

rmance Improvement & Oversight
Inspection & Mainterance Sarvices

24

26

Qommercnal Sorwc:es

Nuc Ioar Lovo Common

Total Support] 007

000 4

23

Total Nuclear

302.1

172.9

296.8
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Table 6
Nuclear Base OM&A by Function ($0)
Budgel - Caiendar Year Ending Decamber 31, 2010

Line Darlington Pickering A Fickering B
Na. Function NGS NGS NGS Total

OperahonalFunct:ons Stafion R

2 - Operciifon“ 66.7 41.5 2

-3 1 - Maint fenance - - oerdy 835

4 | -Fuelt Hdndlmg I s 14.9
5 - Rad Protection, Chemistry & Envrent 16.3 3.8

______ 6 .| - Pickering Cormen Services |7 T S 188
Station anmesrmq 278 227

7
LB Work Management SRS S .0 <3 N N
9 1Support Services 143 86

0 Ttium Removal Facliy T g R
i1 Continued Oppranom
12 IPickering B Refurbishment

I3 i T0tRI Stations [ T TG S 476G | 8 S WL

Ope

ional Functions - Support |
34 Engineerir S NSNS W [ N -
15 1Projects & Modifications 7.6

16_|Facilities Management | TS NS RN U M. 1]
17 iPrograms & Training 191.5

.18 | - Records and Admin S S SN SO Bk I
19 | ~Nuciear ?roqramq & Fr.immg 104 .1

20 ¢ - Security 62.2
22 |Performance lmiprovement & Qversight 9.1

23 jinspeclion & Maintenance Services |~ et d 308
24 Commerciz) Services 1.7

25 |Waste & Transportation Services ¢ e e b 48
_ ’Nucledr LG‘VP‘! Lommon 12.8
Total Support 0.0 0.0 0.0 A423.4

28 {Yotal Nuclear 291.5 175.9 296.3 1,187.0
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Table 7
Table 7
Nuclear Base OM&A by Function ($M)
Actual - Calendar Year Ending December 31, 2000

Line Darlington Pickering & Pickering B
No. Fungtion NGS NGS NGS Total

Operational Functions - Station |7

T Qﬁﬁ?i’?ﬁ'ﬁ?%fl?ﬁ__f\.’_'_%?i.”.,’?,’,’,?f'?ﬁ?_‘_??u e . 812.6
=N —Mam[enanm - 1128

5

- Fuel Handlmq D Cesel T
] - Rad Protection, Chemistry & Envrnt 19.6
B - PICkPan (,omzraor: %enwr@s ) - 0.0 . .
e Er1Q|nm=rsng SO SR g e
& Work Manaqpmen ) o _ 11.5
S Support G B T S
(10 [Trtum Removal Facility 1y

. TotalStations| " 3082 1673 B I

erational Functions - Support |

Pro;ects & M{)dmcahonq

17 Proqram% & Tmmmq 198 4__
18 . Records and Admin , Y SR R— )

19 |~ Nuclear Programs & Trai ng 108
20 | - Security 61.6

.mg

21 |Supply Chain RS NIRRT SO N N 63
22 PPrfoamam,e !mprovmnent & Over s:th 8
23 dngpection & Mamtemnce f:ervme% 38 17
-égw(‘onwn@rcra! Services S S “ o 1.5"

Yo

.25 |Waste & Transportation Services | SR R N SO -
Nurlear Levp (Aummon (! 1)
Total Support 0.0 0.0 0.0 422.8

28 [Total Nuclear 308.2 187.3 208.2 1,216.5




Numbers may not add due to rounding.

Table 8

Nuclear Base OM&A by Function ($M)
Budaet - Calendar Year Ending December 31, 2000

Filed: 2010-05-26
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Exhibit F2

Tab 2

Schedute 1
Table 8

Function

Darlington
NGS

Pickering A
NGS

Pickering B

NGE

Total

|Operational Functions - station ]

@

O{)&‘Feﬁfl(}ﬂ‘:

) Opesat:om & Mamtenan(c Y

é’;z"lif

603.1
180.4

oMantenance T
- Fuel Handimq

ZFT

15.9

115

’38

pe 288 1 T
674

- Rad Protection, Chemistry &

Envrnt

178

3.1

19.6

40.3

- Pickering Common Services

7 {Station Engmeennq

8.9

e 1 8 0 e
29, 2

26.9
912

8 Worl Manageameng
9 5>upp0ri Services

Mzz 1
16.3

____M 7

100

) 4

38.0
407

| Tritium Remo\fal Facsi!ty
C‘omlnued Operations S . T
Pmkermg B Refurbishment

LI

188
0.0
.0

L JokalStations|  s14e]

G I—- A N

1918

HOperat:onai Functsons &ippoﬂ: R
.|Engineering SR |
Projects & Modmcahorm

Facnmm Manaqempni
qurams & Training

- Records and Admin
- Nuclear Proqrams & Tmmmq

\Sc.(‘unty

F’erfon mance Emprovpmcnt & Overssqht

24

Inspoctmn & Ma:ntm}ance S:{,rwcao N
Commemal Services

%
27

Waste &Trampmtalmr}&,orvares R
Nuei@ar Level C,ommon

121

Total Support

0.0

0.0

0.0

481.3

28

Tofal Nuclear

314.9

183.3

293.7

1273.2




Numbers may not add due (o rounding.

Table 8

Nuciear Base OM&A by Function ($M)
Actual - Galendar Year Ending December 31,2008

Filed: 2010-05-25

EB-2010-0008
Exhibit 2
Tab 2
Schedule 1
Tabie 9

Line
Nao.

Function

Darlington
NGS

Pickering A
NGS

Pickering B
NGS

_|Operational Functions - Station

b)

L .

) Opbr’dtl()no & Masmenanc S

- Opcr'ations:.

hMamienam‘e e o
- Fuel Hand!mq

) 1170

"69477
17.0

65

- Had Protection, Chemistry & Envrnt

1/.4

4.5

220

.1 Pickering Cornimen Services o
Station Engmeer;ng

8.5

173

_Work Manaqement

Supporl Services

”__11 8

3

'1 9o

JTrilum Removal Faciity T

140 P S S
L0.05
8.0

Jofal Stations|

SRt N

el

{Operationai Functions - Support

_15_|Projects & Modifications ]
18 _|Faciities Management
17 ?roqrams & Training

18 1 - Records and Admin .

- Nuciear Proqmzm & rrdmmq

20

- Security

22

Supply Chain

Performance Improvement & Oversight 1~

2

Impc,chon & Mamt@nanc &erwce

Commercial Servu‘e%

14..

25

26

Waste & Transpor tation Services
Nuc ear Level (,ommon -

] o 7
20

Total Support

0.0

0.0

0.0

4445

28 [T

Total Nuclear

304.7

187.6

315.6

1,252.4




Numbers may not add due to rounding.

Table 10

Nuclear Base OMA&A by Function ($M)

Budael - Galendar Year Ending December 31, 2008

Fited: 2010-05-28
EE-2010-0008
Exhibit £z

Tab 2

Schedule §
Table 10

Line
No,

Funetion

Dartington
NGS

Pickering A
NGS

Pickering B
NGS

Total

_|Operational Functions - Station

oo

. fr‘_'[??fﬁ.t_?_(_)ﬂﬁ§i.Mﬁ?j{??ﬁ??ﬁ*ﬁ@,,,._.

~ Operations

{B)

L boos
176.0

[9%)

B Mamtename

L7 3__

}‘9

i

289, (J

perations

Pickering B Refurbishment

4| ~Fuel Handling 200 Ry 30| 65
5|z Rad Protection, Chemisiry & Envrni 16.6 3.2 21.9 '41 8
8| - Pickering Gormmon Services o 941 _ _19 11,285
7 iStalion Engineering 331 L Y 92, 0
8 _|Work Management A J Llery 124 38. 5
9 Isupport Services T ) Be T s 399 9
A9 |Tttium Removal Faciiyy 187 167

L 00]
6.2

_YotaiStationsy

siel

17884

T9RT

15

F.
Projectt; & Muodifications

|Operational Functions - Support S S N

17

Pr ograms & Training

Faciilies Mapagement USSR S R

LA
19

- Records and Admin

~ Nuc,foar Progrdms & Trdmmq I

20

- Security

o

2

[Supply Chain
Performance Improvement & Overmc;ht

24

Enspecnon& Mamlenan(e &erwcp

Commercial Services

25

27

Wasle & Transporiatxou b@rwces
Nuciear Level Lommon

_otal Support

142

0.0

G.0

0.0

469.0

26

Total Nuciear

311.2

178.6

303.9

1.262.7
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Table 11
Tabie 11

Nuclear Base OMSA by Function $nh
Actual - Calendar Year Ending December 31, 2007

Line Darlington Pickering A Pickering B
Na, Function NGS NGS NGS Total

AOperaisonai Funcnons Statson
) Operations&Ma(ntencan(, e _

- Operations B 601 BT e e
s Mainfenance T 1223 58.7
CE Handlanq I S S P a
- Rad Profection, Chpﬁwiqlry & Envrat ) ) 172 4.5
'_nr’;ckerang C,c:mmon Se:wceﬂ — _ _Q.O T2
| Station E:'ngrnmnrmq o8| T 2?4 3
VWo;k Mdnagementr ] _11o 7.6 L

G
292 2
62.8
22
21
88.0

32.4

- 35.2

12.9

2331 T sy
A5 IR L) I TT v 678

oo aiwinga

RN

1’: Pro;ectt; & Modifi“catidmm T
16 _Famlmes Manaqenwny o
; 17 Programs & Training
’ 18 i - - Records and Admin U R |
?9 - Nug lear ngrdm% & Trdlnmq T '
20 1 - Security

21 Supply Chain N
20 Performance improvpment & Oversfqh% B -k o
23 Inap(miion & Mamfenan(‘e Ser vicas o
24 C,onmmmai brerv:ree T
‘ 25 Waste & Transpor tation Ser vices
o6 w.i(‘i_ ;ll‘ L(—"\iei Qummon o ;
 Total Supbdrt 0.0 0.0 0.0

28 |Total Nuclear 294.8 162.5 310.7 1,204.9




Numbers may not add due o rounding.

Tabie 12

Nuclear Base OM&A by Function ($M)
Budaet - Calendar Year Ending Decermber 31, 2007

Filed: 2010-05-26
E@-2010-0008
Exhibit F2

Tab 2

Scheduie 1
Table 12

line
Nea.,

Function

Darlington
NGS

Pickering A
NGS

Pickering B
NGS

Total

_|Dperational Functions - Station | T

)

(d)

|Operations & Maintenance

- Operations

60.0|

5852
171.0

M’amienance
- Fuel Handhng

) ‘514

14 o

1152
23.3

,,282 9 ————
63.0

- Rad Protection, Chemisiry & Envrni

1{3..3

3.3

21.9

41.8

- Pickering Common Services

| Station Engineering Az |

283

53 8 B LRI P SR

1781
(\r} 6

8.5
940

fWork Managemert

E)meori Services

1&1

7.2

Al

15.7

346
42.8

i Trmum Removal Facility

Packe'rmg B Refurhishment

21 b

16.0;
80
216

JotalStations; 3016 |

7941

tOperational Functio

pport
anmeennq N
Projects & Modifications

qurams & Training

Facilities Manaqemenl o - o _ K

|- Records and Admin N N
~ Nuclear Proqramf» & Trdmmq

20

- Security

A
22

|Supply Chain e
Performance lmprovpmént 3 Overanht

23

Commercial Services

Inspechon & Maintenance &»ewm@*’ )

25
26

{Waste & Transporfafion Services | 44 b sg

_ Total Support

0.0

0.0

0.0

28

Total Nuclear

301.6

169.3

323.2
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Aitachment 8

February 18, 2010

NEC Members

Subject: Performance Targets for 2010-2014 Business Planning

As part of last year's business planning and benchmarking efforts, 19 performance
measures with 2014 targets were identified. These targets were set to drive our
organization towards reducing gaps and to meet our commitment to cur sharehoider and
the people of Ontarie of continuous performance improvement.

As a follow up, T anv issuing the nuclear organization’s 5-year targets for each of the 19
benchmarking targets {see attached). My expectation is that you provide your people
with the direction, rescurces and support to address issues with new ideas so we can
meet these targets. Teamwork will be essentiat between station and support
organizations, incfuding the peer teams, for success.

These 19 targels are integrated into our report card and AIPs, 50 we can monitor our
effectiveness and keep our focus. Meeting these targets will be key 1o demonsirating
how weli we have done in running our husiness.

P

A . .

Wayne Robbins e
Chief Nuclear Officer
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OPG Nuclear Operations

2010 | 2011 | 2012 [ 2013 | 2014
All injL.try Rate (#/200k hours worked) 1.28 1.26 1.24 1.22 1.20
Industrial Safety Accident Rate” (#/200k hours worked) 0.15 0.15 0.15 0.15 0.15
Fuel Reliability* {(micro-curies 1131/g) N/A NIA N/A N/A NIA
Reactor Trip Rate™ {trips/7k hr critical)” N/A N/A N/A N/A N/A t
Auxiliary Feedwater System Unavailability* (#) N/A N/A N/A N/A N/A
Emergency AC Power Unavailabiiity* (#) N/A N/A N/A N/A N/A
High Pressure Safety Injection Unavailability* (#) N/A NIA N/A N/A NIA
Collective Radiation Exposure® (person remiunit) 102.14 8547 90.85 93.99 87.81
Airborne Tritium Emissions per Unit {Curies) 24,300 | 23,900 | 21,000 | 18,600 | 15400
Nuclear Performance index (%) 79.3 80.6 85.0 87.0 87.2
Forced Loss Rate” {%) 3.54 3.20 277 2.81 247
Unit Capability Factor* (%) 83.3 88.1 89.8 86.8 88.8
Chemistry Performance Indicator* (#) 1.08 1.04 1.04 1.03 1.03
On-line Elective Maintenance Backlog (work orders/unit) 380 337 318 2980 261
On-fine Correclive Maintenance Backlog (work ordersfunit) 16 13 13 12 9
Total Generating Co.r.ts #er Net MWh ($/MWh) 49.41 46.86 47.10 52.28 51.22
Non-Fuel Operating Costs per Net MWh ($/MWh) 41,10 38.33 38.27 43.13 42.13
Fuel Costs per Net MWh {$/MWh) 4.32 477 5.15 533 5.36
Capital Costs per MW DER (k$/MW DER) 29.10 29.02 28.99 29.00 29.03

* Sub-indicator of WANO NP|
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Darlington

Re arking Indicators - Taraets 2010}2911]2012[2013[2014
All Injury Rate (#/200k hours worked) - T . T 1..2.8 T .1.26 . 1.24 . 1...22 1 .20
Industrial Safety Accident Rate* (#200k hours worked) 0.15 0.15 0.15 0.15 0.15
Fuel Reliability* (micro-curies 1131/g) 0.00050 | 0.00050 | 0.00050 | 0.00050 | 0.00050
Reactor Trip Rate® (trips/7k hr critical)” 050 | 080 | 050 | oso | oso
Auxiliary Feedwater System Unavailability* (#) 0.0200 | 0.0200 | 0.0200 | 0.0200 | 0.0200
Emergency AC Power Unavailability* (#) 0.0250 | 0.0250 | 0.0250 | 0.0250 0.0250
High Pressure Safety Injection Unavailability* {#) 0.0200 | 0.0200 | 0.0200 | 0.0200 | 0.0200
Coliective Radiation Exposure* (person rem/unit) 89.20 55.00 50.00 100.60 | 686.00
Airborne Tritium Emissions per Unit (Curies) 4,000 4,000 4,000
Nuclear Performance Index (%) 96.5 96.0 98.8
Forced Loss Rate” (%) 1.68 1.50 1.50
Unil Capability Factor* (%) 90.3 93.9 94.1
Chemistry Performance Indicator* (#) 1.01 1.01 1.01
On-line Elective Maintenance Backlog (work orders/unit) 275 250 235
On-iine Corrective Maintenance Backlog (work orders/u nit) 9 8 7 6 4
;l'otal éenerating Costs per Net MWh ($/MWh) 36.83 35.70 36.69 43,52 40.08
Non-Fuel Operating Costs per Net MWh {$/MWh) 28.22 26.52 26.98 33.75 30.66
Fuel Costs per Net MWh ($/Mwh) 4.24 4.66 5.02 516 5.21
Capital Costs per MW DER (k$/MW DER) 34.52 37.23 | 3873 3574 34.30

* Sub-indicator of WANO NP
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Pickering A

2010 | 2011 | 2012 | 2013 | 2014
All Injury Rate (#/200k hours worked) 1.28 1.26 1.24 1.22 1.20
Industrial Safety Accident Rate™ (#/200k hours worked) 0.18 0.15 0.15 0.15 0.15
Fuel Reliability* {micro-curies 1131 /a) 0.00050 | 0.00050 | 0.00050 | 0.00050 0.00050
Reactor Trip Rate” {trips/7k hr critical)* 050 | 050 | 050 | 080 | os0
Auxiliary Feedwater System Unavailability™ (#) 0.0200 | 0.0200 | 0.0200 | 0.0200 | 0.0200
Emergency AC Power Unavailabil ity* (#) 0.0250 | 0.0250 | 0.0250 | 0.0250 | 0.0250
High Pressure Safety Injection Unavailability™ (#) 0.0200 | 0.0200 | 0.0200 | 0.0200 | 0.0200
Collective Radiation Exposure* (person rem/unit) 120.52 | 147.00 | 189.00 | 120.00 | 130.00
Airborne Tritium Emissions per Unit {Curies) 11,500 | 11,500 9,000 7,000 6,000
Nuclear Performance Index {%) 60.3 61.6 68.1 73.6 76.8
Forced Loss Rate” (%) 8.00 7.00 5.00 5.00 4.00
Unit Capability Factor* (%) 737 82.6 85.3 84.8 86.8
Chemistry Performance indicator* #) 1.07 1.06 1.05 1.04 1.04
On-line Elective Maintenance Backlog (work orders/unit) 350 335 320 300 278
On-line Corrective Maintenance Backlog (work ordersfunit) 10 10 10 10 9
Total Generéting Costs ber Net MWh ($/MWh) 80.35 72.99 71.30 74,62 76.06
Non-Fuel Operating Costs per Net MWh {$/MWh) 70.12 63.37 62.38 64.63 65.78
Fuel Costs per Net MWh ($/MWh) 4.54 4.81 5.20 5.41 5.44
Capital Costs per MW DER (k$/MW DER) B 36.56 34.63 2174 33.85 36.63

* Sub-indicator of WANO NP|
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2010 | 2011 | 2012 | 2013 | 2014

All Injury Rate (#/200k hours worked) 1.28 1.26 1.24 1.22 1.20
Industrial Safely Accident Rate® (#/200k hours worked) 0.15 0.15 0.15 0.15 0.15
Fuel Reliability” (micro-curies 1131/g) 0.00050 | 0.00050 | 0.00050 | 0.00050 | 0.00050
Reactor Trip Rate" (trips/7k hr critical) ¢.50 0.50 0.5 0.50 0.50
Auxiliary Feedwater System Unavailabiiity™ (#) 0.0200 | 0.0200 | 0.0200 | 0.0200 | €.0200
Emergency AC Power Unavailability* (#) 0.0250 | 0.0250 | 00250 | 0.0250 | 0.0250
High Pressure Safety injection Unavailability* (#) 0.0200 | 0.0200 | 0.0200 | 0.0200 | 0.0200
Coilective Radiation Exposure* (person rem/unit) 105.90 85.18 82.63 74.98 88.53
Airborne Tritium Emissions per Unit (Curies) 8,800 8,400 8,000 7,800 5,400 |
Nuclear Performance Index (%) "7 74.8 79.7 82.0 81.2
Forced Loss Rate* (%) 5.00 4.50 4.00 4.00 4.00
Unit Capability Factor* (%) 76.1 81.0 84.7 84.4 81.9
Chemistry Performance Indicator® (#) 1.07 1.06 1.05 1.04 1.04
On-line Elective Maintenance Backliog (work orders/unit) 500 425 400 350 300
On-line Corrective Maintenance Backlog (work orders/unit) 25 20 20 20 15
Total Generating Costs per Net MWh ($/MWh) 59.94 55.64 54.67 56.75 | 59.73
Non-Fuel Operating Costs per Net MWh ($/MWh) 53.14 4895 47.54 49,12 51.87
Fuei Costs per Net MWh ($/MWh) 4.37 4.96 5.38 5.58 5.59
Capital Costs per MW DER (kSIMW DER) 18.15 12.25 13.03 15.12 16.25

* Sub-indicator of WANO NP|
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Tab 1

Schedule 1

Page 8 of 17

Summary Comparison of 2008 OPG Nuclear Performance to Industry

Bast Quartile

Chart 1

Benchmarks

Pickoring A

All Injury Rale

2-Year Industrial Safety

Accident Rate G.09
E;ziihfe"}ﬁﬁﬁfﬁﬁ‘f&) 6215 81.84

::\':gurfnqn::;"&f\?m 48.0 1010 1010 50.7
g:la?n;%mm“y (crocurios pe 0.006001 0.000165 0.00059

gggg rhze)amr SR 0.00 0.33

gﬁfS&Aﬁmﬁaﬁgwﬂe’ 0.0014 0.0020

3’&2&5&’?&?""“ A Pover 0.0024 0.0076

3-Year High Pressure Safely
Injaction Unavaitability

0.0001

0.0037

WANQ NPI (Index)

96.19

62 46

Maintenance (work orders/unit)

2-Year Farced Loss Rale (%) 0.68 3.79
2-Year Unit Capabiiity Faciar a0.97 84.31
(%) ) :
2-Year Chemistry Perforimance

Indicator (Index) 100 1
1-Year Online Elective 218 278

i-Year Online Corrective

Maintenance (work orders/unit)

3-Year Total Generaling Cosls

28.66

ner MWh (SiNet Mwh)
3-Year Non-Fuel Operating 18.06
Casts per MWh ($/Net MWh) i

3-Year Fuel Costs per MWh
{$/Net MWh)

3-Year Capital Costs per MW
DER

32.79

KEY: Green = best quartile performance?

max NPI points achieved if applicable

White = 2nd quartile performance
Yellow = 3rd quartile performance
Red = lowesi quartile performance
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Table 1
Duerating Costs Sunimary - Nuclear (S}

Line 2087 20068 2009 2044 2011 2012
No, Cost tem Actlial Actuai Adtual Budget Pian Pan
B SRS S ) N T B B

12524

7:!35.?;: R

2156 1864 75481 R
LSS MY 131521 IO LEEREE D
5 | Generatlon Development oA [T T g | g g | o) saf 7
& | Allocation of Corporate Costs 240.7 2378 234.5 247 .0 249.2
7 Allocation of Centralty Held Costs 212 132.2 58.8 171.0 198.0
8 | Asset Service Feo 332 28.8 .2 24.6 24.1
9 Total OM&A 20279 2,017.7 2,015.0 2,048.6 2.021.2
10 [Muclear Fuel Costs 113.0 1499 172.6 201.9 2356 265.7

|Other Operating Costltems: 1 1
and Amortization’

15 1Total Qperating Costs 24578 24913 25743 2.526.1 25622 26785
Notes:

T includes suciear waste management variabie expenses.
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PWU Interrogatory #019

Ref: (a) Ex. F2-T1-S1, Attachment 3, page 2

(b): Ex. F5-T1-82, schedule 2, page 10 of 64
(c): Ex. F5-T1-81, schedule 1, page 88 of 158

Issue Number: 6.4
Issue: Is the benchmarking methodology reasonable? Are the benchmarking results and
targets flowing from those results for OPG’s nuclear facilities reasonable?

Interrogatory

a)

b)

c)

d)

Please indicate if the Bruce CANDU units included in the benchmark study have new
boilers.

Would new boilers be expected to improve plant performance?

Please indicate how the benchmarking was used to set the top-down OMA and capital
targets issued by the Chief Nuclear Operator in a manner that ensures consistency with
safety and performance metrics.

Ref (a) shows a table outlining the technology differences between OPG’s units and
other nuclear technologies.

Please provide your estimates of the qualitative and quantitative adjustments to the
benchmarking that should be done to reflect the differences in staffing requirements
between CANDU units and BWR and PWR units.

Ref (b) states:

It should be noted that OPG’s financial and operational performance relative to its
peers is impacted by differences in design technology, the number of reactors onsite,
the geographic size of the site, reactor age, and operational condition in addition to
low capability factors at both the Pickering A and Pickering B sites.

What is the effect of the following variables on the comparative non-fuel $/MWh in the
gap analysis:

i) Generator output in MW.
1. How does unit size impact the maintenance effort per MW?
2. Please provide your estimates of the effect of unit size on $/MWh performance
metrics.
3. What corrections were applied to the analysis and/or results of the ScottMadden
benchmarking study to reflect this scaling?

Witness Panel: Nuclear Benchmarking & Business Planning
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1 i) The number of units per station,
2 1. How does the number of units impact the maintenance effort per MW?
3 2. What corrections were applied to the analysis and or results of the ScottMadden
4 benchmarking to reflect this scaling?
5 3. Please provide the size of the units and the corresponding number of all the units
6 inciuded in the ScottMadden benchmarking study together with their non-fuel
7 /MW
8
9 i} What is the impact of the number of steam generators (12 per unit at Pickering, 4 per
10 unit at Darlington, vs. 8 per unit at Bruce, 2-4 units at PWR plants, 0 units at BWR
11 plants) and on maintenance efforts per M.
12
13 iv} Collectively the main coolant pumps (40 per unit at Pickering vs. 4 per unit at
id Darlington, 2-4 units for PWR and 2 units for BWR Units); the large isolation valves
15 {40/unit at Pickering, 0 at Darlington andg 0 for PWR, 2 for BWR units); and the fueling
16 machines,
i7
18 v) The carbon steel in the CANDU reactors heat transport system vs. stainless stesl in
19 the BWR and PWR reactors. Please indicate the influence of this an the non-fuel
20 $/MWh benchmarking.
21
22 vi) The reactor age and resulting mitigation of the accumulated and ongoing
23 deterioration in plant components including boilers, calandria tubes and pressure
24 tubes and feeders.
25
26 1. Please provide the maintenance and inspection cost and the number of planned
27 and forced outage days attributable to these compenents for each of OPG’s
28 nuclear plants in the past decade.
29 2. What is the coniribution of inspection and maintenance efforts refated to these
30 and other components to the benchmark comparison with CANDU and with BWR
31 and PWR reactors?
32
33 vii)The number of pressure tubes,
34
35 viliy Other variables (e.g., special circumstances, such as the requirement to maintain an
36 electrical connection between Pickering B and Pickering A).
37
38 ) Ref(c) states:
39
40 For the review period, approximately 7% of the Pickering A FLR was attributable to
41 human performance, 42% to equipment reliability, and 51% percent to design basis.
42
43 Please confirm that based on the OPG and Bruce CANDU units, CANDU technology
44 requires significantly higher staffing levels in comparison with BWR and PWR per MW,
45
46

Witness Panel: Nuclear Benchmarking & Business Planning
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a)

b)

d)

e)

None of the operating Bruce Nuclear Generating Station units have new boilers. Only
Bruce Units 1 and 2 that are currently being refurbished have had new boilers instalied.
These units are not yet operating and so are not part of the benchmarking study.

Yes, in that new boilers will not suffer from performance degradation due to fouling
(which can reduce operating margins) and will have fewer active degradation mechanism
requiring inspection and maintenance activities during planned outages.

OPG compared itself against its industry peers on 19 benchmarks to set targets in both
financial and operational performance areas. The expectation is that OPG Nuclear will
continue to perform better than its industry peers in safety metrics, as the safety of OPG’s
employees, the public and the environment is the overarching focus. Reliability and
financial performance targets were set based on the need to narrow the identified
performance gaps.

OPG does not have an estimate of the quantitative and qualitative adjustments that
should be made to the benchmarking results to account for differences in staffing
requirements between CANDU units and BWR and PWR units.

i) 1. No analysis was conducted on the impact of unit size on maintenance efforts.

2. No formal benchmarking was done on the impact of size on the $/MWh targets.
However, Darlington Generating Station’s large unit sizes and Pickering A and B
Generating Stations’ much smaller unit sizes impacts the $/MWh costs scenarios.
Itis OPG’s opinion that these are reflected in the Non-Fuel $/MWh targets for all
three stations where the Pickering Generating Station would be challenged to
reach median performance, but Darlington Generating Station’s is targeting to
reach best quartile performance.,

3. Neither the benchmarking analysis nor the results were adjusted for unit size.

i) 1. No analysis was conducted on how the number of units impacts on maintenance

efforts.
2. Neither the benchmarking analysis nor the results were adjusted for number of

units.
3. See Attachment 1.
iif) No benchmarking analysis was conducted on the number of steam generators.
iv) No benchmarking analysis was conducted on the main coolant pumps.

v) No benchmarking analysis was conducted comparing carbon steel and stainless steel
in heat transport systems.

vi) No benchmarking analysis was conducted on this subject matter.

Witness Panel: Nuclear Benchmarking & Business Planning
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vil} No benchmarking analysis was conducted on the number of pressure tubes.

viii)No benchmarking analysis was conducted on other variables,

f) ScottMadden performed a prefiminary review of the comparison between CANDU
technology and North American industry peers as a driver of performance gaps for non-
fuel operating costs per MWh (Ex. F5-T1-81, page 124 of 168), but was unable ta
quantify the impact on the benchmark data. This information was not included in the final
2008 Benchmarking Report. As a result, OPG cannot confirm that CANDU technology

requires significantly higher staffing tevels per MW in comparison with BWR and PWR.

Witness Panel: Nuclear Benchmarking & Business Planning
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ATTACHMENT 3

Key Drivers of Total Generating Cosis

OPG Nuclear business planning has historicaily been driven by certain key factors that drive
costs, many of which are unique to CANDU (Canadian Deuterium Uranium) operations:

Complexity: Nuclear plants are technologically sophisticated facilities, with a targe number
of safety and process systems, and a high level of redundancy for critical components within
the plant. In addition to the complexity inherent in boiling or pressurized water reactors, on-
fine refueling and functions associated with heavy water management add significantly to the
cost and complexity of CANDU oparations.

There are numerous differences between CANDU and other reactors that result in different
costs, Of the world reactor fleet of 436 units, 265 or 61 per cent are pressurized water
reactors. Ninety-two or 21 per cent are boiling water reactors, and 39 or 9 per cent are
CANDU type. The remaining units are mainly gas cooled reactors. Some of the most
significant technoiogical differences driving costs are noted here,
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Technology Differences between CANDU and Pressurized Water
Reactors/Boiling Water Reactors

Pickerin Pressurized Boiling Water
Components Pickering A & g Darlington  Water Reactor Reactor
Reactor Horizontal Horizontal  Horizontal Pressure
ressunre tubes ~ Pressure pressure vesgsel Pressure vessel
P tubes fuhes

Reactor cootant and Heavy Heavy . . .
associated systems Heavy water waler water Light water Light watey

enerator Quiput
Gene P B540MW BAOMW  934MW  500-1400 MW 500 ~ 1400 MW
Steam Generators .
(SGYunit 12 12 4 2.4 NA
Main Coolant j
Pumps/unit 16 16 4 2-4 2
Large Isolation
\/a%ges Main Circuit 40/urit 40/ unit 0 0 4funit
Standby Generators
& Emergency Power 6 for 4 units 8 @:‘ 6 fo.{ 4 2unit 2funit
Generator units units
G utersfunit

omp 2 2 3 1 1
Shut Down )
Systems/unit 2 2 2 2 2
On ine Fuelling . 8 for 4 6 for 4
Machines § for 4 units units units NA NA
Tritium Removal
Facility 0 0 1 NA NA
Heat Transport i Carbon Carban Staintess Stainless
System Carbon steel steel steal stesl steel

+ Generation Technology: OPG's nuclear stations contain the first large-scale
commercial CANDU units ever built, the result being that many of the technological
issues OPG faces are being addressed for the first time in the nuclear industyy,
Addressing issues affecting critical components such as steam generators, feeder pipes,
and pressure tubes has demanded and will continue to demand extensive effort. This

work includes high cost maintenance activities such as the feeder replacement program,
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and preservation of fuel channels through restoration of spacing margin to prevent
deterioration (spacer location and relocation program). Aging technology also drives
OPG's ongoing investment in research and development programs. To the greatest
extent possible, life cycle plans for all major components assist in ensuring fitness for

sarvice.

safety and Regulatory: OPG must ensure that the stations are operated and maintained
safely at alt times, and remain safe even when non-operational. For example, even when

a unit is shut down, nuclear fuel continues ic produce heat that must be removed.

The requirement to meet nuclear safety regulations and standards imposed by the
federal Nuclear Safety and Confrol Act, and the need to satisfy OPG's nuclear regulator,
the CNSC, as described in Ex A1-T8-S1, drives a large number of ongoing work activities
and costs. These include scheduled "periodic inspections” of specified equipment, in-
depth analysis and assessments of systems, systems operations and component
conditions, and preventive and remedial activities. In addition to ongoing activities, there
is also extensive effort for re-licensing of each station every five vears and the potential of

additional requirements and costs associated with the license renewal.

While nuclear safety is an obvious driver of maintenance and monitoring activities and
therefore of costs, there has also been a trend in recent years for the CNSC to mandate
changes to organizations and facilities to address changing requirements in such areas

as physical security and fire protection.

Training: A further consequence of complexity is that OPG must hire staff with special

skills that require extensive and ongoing training. The following provides an exampie of

the impact of training in the critical area of nuclear operators obtaining their station-

speciic certification:

o Non-icensed Operators: When a new field operator is hired, it typically takes
approximately two years of training before the operator is able to perform work in the
station. At this point, the non-licensed operator is able to work independently, but may

stilt be required to work alongside an experienced operator for sensitive activities.
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o Licensed Operators: As opposed to the field-based non-licensed operators, licensed

operators are authorized to physically operate the station within the main controf
room. Certification to become a fully authorized nuclear operator typically reguires
two to six years of field work as a trained operator, followed by four to five vears of
study and regulatory examination, to be allowed to operate as a unit panel operator
on an independent basis. Certification further requires ongaing training (generally,

one week out of five),

s Material Standards: Equipment in a nuclear station can be subjected to demanding
conditions on an ongoing basis and may be required to operate in a harsh environment
(e.g., steam environment, increased radiation, high temperature and pressure or seismic
acceleration} under postulated accident conditions. The harsh environment not only
necessitates more frequent maintenance or replacement of parts, but also requires
tightly-specified replacement parts that are environmentally-qualified for operations under
such conditions, and detailed maintenance procedures to ensure that such qualification is
not inadvertently compromised. Supply Chain must create and maintain the infrastructure
to identify and audit vendors who can meet the stringent requirements from both a
technical and quality assurance program standpaint, complying with all applicable codes
and standards. “Cradle to grave” traceability (from the material manufacturer of record, to
the exact end use location within the station along with the gualifications of alf staff who
handled the item while in process), is an exampie of the very costly process that is

reguired for many components.

o Work Environment: In addition to the direct impact on materials costs and demanding
maintenance procedures as noted above, work environment (primarily radiation) also
constraing labour productivity, since maintenance in some physical locations of the
nuclear plant requires both protective procedures and equipment {e.g., the wearing of
cumbersome plastic suits, with dedicated breathing air), Furthermore, within and outside
radiation areas, labour productivity is significantly impacted by the need for:

o Stringent security procedures required of all staff prior to entering protected areas of
the plant {such as badging, security clearances, and metal detection).
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Turnover communications/pre-job briefing for alt staff, including procedure review for

the specific job af hand.

Obtaining radiation protection approvals, and adjusting protective equipment or
receiving additional briefing as required.

Having equipment physically taken out-of-service, or appropriately isolated, such that

work can proceed safely.
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SEC Interrogatory #026

Ref: Ex. F2-T2-S1, page 5, A, Table 1

Issue Number: 6.4
Issue: Is the benchmarking methodology reasonable? Are the benchmarking results and
targets flowing from those results for OPG'’s nuclear facilities reasonable?

Interrogatory

Please calculate the OM&A reduction that would be required for the Darlington GS in order to
maintain the 2008 non-fuel benchmark of $25.10 MWh.

Response

The 2008 non-fuel benchmark of $25.10/MWh for Darlington Generating Station is based on
a three year average while the targets of $28.22, $26.52 and $26.98 for 2010 - 2012 in Ex.
F2-T1-81, Attachment 8 are based on annual performance.

The Interrogatory references Ex. F2-T2-S1, Table 1 which is Base OM&A only whereas the
non-fuel benchmark includes Total OM&A including all operating costs such as Project
OM&A and Corporate Support that are outside the Base OM&A table.

In order to maintain the non-fuel benchmark of $25.10/MWh, and given the generation plan
for the years in question, the following Total OM&A (including Station, Nuclear Support,
Projects and Corporate Support) reduction would be required:

2010 2011 2012
Non-Fuel Operating Costs Target ($/MWh) 28.22 26.52 26.98
Net Electrical Production Target (TWh) 27.74 28 86 29.00
Required Non-Fuel Operating Costs Reduction ($M) 86.61 40.89 54.62
Non-Fuel Operating Costs Revised ($/MWh) 2510 25.10 2510

Witness Panel: Nuclear Benchmarking & Business Planning
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SEC Interrogatory #029

Ref: Ex. F2-T1-81, Attachment 8, Darlington Benchmark Targets

Issue Number: 6.5
Issue: Has OPG responded appropriately to the observations and recommendations in the
benchmarking report?

The targeted benchmark for Total Generating Costs per Net MWh, is $35.70 and $36.69 for
2011 and 2012 for the Darlington GS. Please provide the rationale for selecting benchmarks
approximately 19% above 22% above the achieved benchmark for Darlington in 20087
Please also provide the inflation assumptions that were used to set the 2011 and 2012
benchmarks.

Response

The actual Total Generating Costs/MWh in 2008 for Darlington was $31.56, and excludes
Other Post Employment Benefit (“OPEB”) costs. The Electric Utility Cost Group ("EUCG")
database from which this value is taken excludes OPEB costs when calculating Total
Generating Cost. OPG'’s targeted Total Generating Costs/MWh benchmark for Darlington for
2011 and 2012 of $35.70 and $36.69 includes OPER costs for business planning. To provide
a more appropriate and accurate comparison, the target Total Generating Costs/MWh for
2011 and 2012 excluding OPEB costs is $34.21 and $35.14. The annual targets set for 2011
and 2012 are therefore 8.4 per cent and 11.3 per cent higher than the 2008 performance, not
19 per cent and 22 per cent.

The annual targets for 2011 and 2012 were set above the performance achieved in 2008 to
recognize industry inflation. As explained below, the overall industry inflation assumption is
for Total Generating Costs to increase by approximately 4 per cent per annum. Darlington’s
projected increase of 8.4 per cent over three years and 11.33 per cent over four years is
therefore reasonable when benchmarked against these industry projections.

During the target setting process (Ex. F2-T1-S1, page 13) industry “inflation” assumptions
were derived by ScottMadden and applied to the 2014 industry targets based on historical
escalation rates derived from the Electric Utility Cost Group ("EUCG") database. Industry
Non-fuel costs were escalated approximately 4.5 per cent per annum, fuel costs by 7.2 per
cent per annum, and capital costs by 1.33 per cent per annum based on the EUCG historical
data. This equates to an annual increase in Total Generating Costs of approximately 4 per
cent.

The four components that make up Total Generating Costs (Total Non-fuel Operating Costs:
Fuel Costs; Capital Costs and Net Electrical Production) and their respective 2008, 2011 and

Witness Panel: Nuclear Benchmarking & Business Planning
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2012 amounts for Darlington Generating Station can be found in the table below. As shown
in the table, Total Non-fuel Operating Costs, Fuel Costs and Capital Costs are increasing,
while Net Electrical Production is flat.

Total Non-fuel Operating Costs consist of station costs (inclusive of Nuclear support costs),
corporate cost allocations and pension burden costs. For these items, Darlington Generating
Station’s costs are targeted to reduce from the 2008 levels by 9 per cent and 7 per cent in
2011 and 2012, respectively, offset by increases in corporate cost allocations and pension
burden costs. Fuel costs from inventory are projected to increase as discussed in Ex. F2-T5-
S1. The increase in Darlington Generating Station capital costs is based on an increase
projected allocation from the fixed capital portfolio and align with the assumption that more
capital will be invested in Darlington Generating Station as it ages and less in Pickering
Generating Station as it nears its end of life (see Ex. L-11- 015).

Darlington 2008 2011 2012

Total Non-Fuel Operating Costs (k$) [Note 1] 718,895 722,186 737,420
Fuel Costs (k$) 91,080 134,426 145646
Capital Costs (k$) 101,887 130,757 136,014
Total Generating Costs (k$)' 911,862 987,370 1,019,081
Net Electrical Production Target (TWh) 28.89 28.86 29.00
Total Non-Fuel Operating Costs per Net MWh ($/MWh)' $ 24.88 § 2502 § 2543
Fuel Costs per Net MWh ($/MWh) $ 315 § 486 % 502
Capital Costs per MW DER (k$/MW DER) $ 2001 $3723 § 3873
Total Generating Costs per Net MWh ($/MWh)' $ 3156 $ 3421 $ 3514

Note 1: Excludes OPEB costs

Witness Panel: Nuclear Benchmarking & Business Planning
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This attachment describes the derivation and rationale for the 2.0 TWh forecast for major

unforeseen avents described in section 3.5.

On average from 2005 to 2008, OPG's actual nuclear production has been less than the

approved business plan forecast by approximately 3.5 TWh. An analysis undertaken in 2009

revealed that these unplanned variances were largely the result of high forced loss rates due

to major unforeseen events (2.05 TWh, on average) and forced extensions to planned

outages (1.19 TWh, on average) (Table 1). Examples of major unforeseen events include

losses due to feeder thinning (2005); the inter-station transfer bus issue {20607); the resin

release issue (2007) and calandria tube deterioration {2008).

Table 1

Average TWh Variance to Business Plan, 2005 to 2008

Station Pianned Forced Losses Forced Extensionfo | Other Total
Outage Planned Outages | Losses' | Average
Variances Major Balance Major Balanece Variance
Unforeseen Unforeseen
Events
Pickering
A 0.41 -1.18 -0.51 (.00 -0.27 0.04 ~1.51
Pickering
B G.11 .87 -0.05 -0.08 -0.64 017 -1.71
Darlington
012 0.00 0.54 0.00 -0.28 (1,45 -0.30
Total Fleat
0.39 -2.05 -0.02 -0.08 -1.19 -0.57 -3.52

A forecast for major unforeseen events was not included in the nuclear generation forecast

presented in EB-2007-0905. For the 2010 - 2014 Business Plan, a forecast of generation

! Other losses are comprised of grid iosses, nat iake losses and consumption {i.e. station operating and outage)
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losses due to major unforeseen events has been included in the nuciear production forecast.
This reflects OPG’s recent actual experience as well as OPG's expeciation that there will be
future production losses due to these major unforeseen events. The average amount (2,0
TWh) incurred over the last 4 vears is considered a realistic projection of the expected

losses,

The adjustment to the nuclear production forecast of 2 TWh for major unforeseen events
resuits in a more accurate and reasonable production forecast for ORG.



