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Nuclear Business ptan 2010 b 2a14 - Board of Directors

5 Year Performance plan

Continue to lead industry in
overall conventional and
nuclear safety performance.

I ncrease fuel reliabilìty.

Strengthen equipment
reliability and human
performance to reduce reactor
trips.

Focus on u,¡ork order
readiness, reducing backlogs.
improving maintenance
effectiveness, and work
management.

Reduce base and outage
operating costs to improve
fleet-wide total generating
costs per MWh. Dariington
becomes !ndustry leader in
costs. Pickering A and B

narrow gaps.

ätrffiffi

Yea. ?õræ¿ loss Râlc (%)
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Safety Cornerstone
Targets and Gap Glosure through lnitiativesrs*'*srÌ.ffÉãnã' 

.-.--r.

:. : impacß rnefic. e1âbter rc,r períomânce but rot quôntilied for gæ dosue
naíbs = initiative has í!.npâct in anolher comeßtorìe
Bold = Keyhiüatjve (seepppend¡xi

ls'03, ls-04 and RP-26 are not incruded ;n râbre above as piânñing is s1¡il under deveropmenr.

11 Nucrear Busrness pran 2a10 {o îu4-: B;;;d ;i D;;;,;óä'

Filed: 2010-05-2ô
EB-201G0008
Exhibit F2-1-1
Attachment 1
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:rårlli'fï'
Attachment 10lUTAn0fiffiffiffiil Retiabitfty Cornerstone

Targets an{_G"p Closure through lnitiativesI
Si1Ì.!TlffiJ.:¡;dli*fi.ù:dtEîåî&f.$:ËîùåùTl1$ffii,¡tñ 

1i1rr:e¡r:ea+..ãrì*¡ff*4ra

r' 
" impacts met þ, enabler fcr pa,tomanæ but not SJa$fied fo. gap cicsueiíatbs = ¡nitiativs ttas impact in anofierærnerstore

Eold =Keyi4itjålive(SeeAppend¡x)

WM{l is not included in lable above âs planning is sîjil under deveiooment.

12 Nuclear Busrness ptai ioiö to iiff¿: eoîrd'òi'o¡idctorJ

" Ìmpact met'b, enebler fcr pa,tomanæ but not SJa$fied fo. gap cicsìjre
= ¡nitiativs has impaci in anohercsr¡¿rslo]e
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Filed: 20'10{5-26
EB-2010-0008
Exhibit F2-1-1
Attachment 1

OIITARl0g,ffiffi¡m Human performance cornerstone
Targets and Gap Closure through lnitiatives

I = i,îpacts melric, enabler for perfoímance but nol quanlifieci for gap closure
italics = ¡nitiative has ¡mpac{ in anolher cornerstone
Eold = Key initíative iSee Ap|Þnd¡x)

TR{4 ¡ncluded in the Value fûr Money sticje .

1g Nuclear Busrness Plan 2010 to z:ai4 - eolø afttt;;fo

CAP. QuaFty of Levet 1&l
Êvalualions

CÂP . Timefircss of Level 1&Z

Cûreôt Pedormance {20f¡9 Project¡on ât
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, planning Results

Filed:201045-26
EB-2010,0008
Exh¡bä F2-1-l
Attachment 1

Nuclear's gap-based process has resulted in a business plan that reflects ourobjective of improved operational and financial Ñå ;nce across the fleet.

scottMadden lnc., a generat consulting firm, was retained by opG management toundertake a benchmarking study com[aring its nuclear financiat and non-financialperformance with industry peers. ln the final benchmarking report, scottMaddenreported the following:

"lt is our opinion tttat oPGN has underiaken ttte actions necess ary tasuccess fullypilot a gap'basg! 
lusinessplan ningprocess as originaily envisioned. rhese actiansinclude: (a) fairty benchmarking thá io*pury's operationat and financiatperformance to external peers,-(b) using'the benchmarkingresulfs to estabtishperformance improvement targets that w¡tt acn¡eve, or significanily drive thecompany c/oser to, top quartile 

lndustrv performance, 
"ía @ d"í"ioi¡Ãg andimplementing a gap-based Öusrn r$ pi"'nningprocess that identified theimprovement initiatives besf abte fo c/ose me iaentified performance gaps.,,

Nuclear Busin"o Þtà15
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cost Plan - oM&A cost savings
ii**. 

'ryå\ãm#Á,IæìK.,iêûfgñ,f.qð¡:llaüì..,f.gL&f È , 
....rt¡l:3,s

($ millions)

$1,679 $1,s79 $1,617 $1.764
Targeted Reductions (Note 1)
Additionat Expenditures (Note 2)
Additionat Savings (Note 3)

Pickeríng B Continued Operations lnrestment
Pickering A p2lp} project 1ìming

Filed: 2010-05-26
EB-201G0008
Exhib¡t F2-1-1
Attâchment 1
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2010 Vacuum Bu¡¡ding Oulâoe
201 1.12012 Tu¡bne Wo¡k - pÂ
Urcerfunded O|H&A poject portfotio
NPI Sb¿f'r¡ ^^ î-*^,^¡ -^-. --

lnspection Maintenarùce & Commerclâl Seru¡ces
Perfomanæ lmprcvement & Nuclear Or€rsight
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Attachment 1

OIUTARl0Fffi.k4åËffi

üEIuIRATIOil Financial Plan

Pickering A

Pic^kcring B

Darlington

Enginc.ering & Ifodifi cations

Nuclear Programs & Trai¡li'g

l,Iuclear SupplyChain

bspecriou Maiatenance & Commcrcial Services

lr*uclea¡ I\¡aste l¿tasage¡ne¡t¡

Pnùo

CNO Office/Other

lbtal Base & Outage

t&A Portfolio Projecs

.&A PB Conrinual Operations

&A P2rP3 Projects

Totrl0ùI&A

Fuel (Llra¡rium & Combustion 'fu¡bine Unir)

Fuel Provisions
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N uclea r Bus,ness ptà iZA 0 to äöää"ffi17
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Filed:2010{5-26
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Attachment I

0[{TARt0Pû't;iit
ûEI{ffANOü Financial Plan

($ Millions)

Projects - Capitat& OM&A and MFA

nt.7
1.8

r72.0

285.5

20.6

8.8

29.5

2A.2

108.3

19.9

172.0

30a.2

0.0

0.0

0.0

t9.7

t||.2
17.0

172.A

300.2

0.0

0.0

0.0

t9.s

1t5.7

I1.9

172.0
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0.0

0.0

0.0

t9.6

12r.2

I 1.3

t72.0

304.s

0.0

0.0

0.0

t9.7

OM&A Portfolio proj ecrs
OM&A Pickering B Continued Operations
Capital Portfolio projects

Total portfofio and Other projects

OM&A P2/p3 projects

Capital P2/p3 projeøs

Totat pLlp3 prcjects

335.1 319.9 gtg.1 sts.z 324.3

Total OII!t,\ and Capital pro.iects ¿ncl IIFÂ

Nuclear Busine"s pt"18
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Filed:201045-26
EB-201G0008
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Attachment 1
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Staff Plan

Pickenng A
Pickøing B

Darlington

Engireering & Modiñcatiors

Nuclear Programs & Trainirg

Ntrclear Supply Chain

Performance lmprowment & Nuclear Orærsight

lnspect¡on Mairìtenance & Commerciâl Services

Nuclear Waste Management

Cl.lO Offce

1,2æ 1Jæ
1,608 1,636

r.703 1,693

674 667

976 1,V27

380 370

57 57

5æ 545

312 310

22
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362

57

&
307

2

,!¿47

f.558
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606
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353

57

439

307

2

986

1,554

1,U7

576

961

u7
g'l

406

307

2

982

1,5?,3

1.654

568

968

343

57

373

307

2

(12',)

2

(s1)

(3)

6

(1?

(6)

(1)

æ
T7

(25)

0

(rs)

7

(f)
(1)

(3)

(63)

(6)

lo
bb

(20)

(12:,

{3e)

3

1098
(40) (68) (72)

19 19 r9
87 73 63
(æ) (fs) (24')

(12) (B) (34)

(26) (46) (37)

33(3)

98
24 10

(1s) (24',)

tæ) (34)

(6e) (66)

3 (3)

(r08) (141)

(6) (6)

A - Unit 2y3 Long Term ofiset by staff maþr departments
Pickedng B - Reductions in stãtrare attributable to Fleet and Station lnitiatiws
Pickering B - Std hires forturäne crel. furded Êom purchased seryices
Pickering B - Continued Operdions Stãfi
Darlington - Staff Reductions in Operá¡ors. Maintenance, Fuel Flandling, Engineering, prciects Support and MSSP
Engineedng & Modifications - StaffReductions in mâjor departments

Nuclear Programs & Trainirg - stafi Reduct¡ms in Nuclear programs and Nucleâr lntegration
Nuclear Suppiy Chain - Staf Hires ofre{ by reductions ¡n major departments
Performance lmp. & Nuclear o\€rsight - Eiiminate I Eng¡neerirg pqsition fiom vpb ofice
lnspection Maintenânce & comm. sen¿. - Discontinuing sen¡ce Agr€emenls with Bruce po¡rær

Nuclear Waste Management - Planned reductions in Used Fuel Ops. and Engineering Stafi ofbet by hires in Wæte Ops
Other Contrihnirq Variances

I
4

19

il
(25)

(6s)

(6)

(1 r)

b

7

(f)
(4)

(3)

2

(62)

(3)

t
(18)

(6)

(r)
21

(110) (ræ)
(6) (6)

(21',, (27't

FTE #s do not reflect changes due to reorganization of Nuclear Operat¡ons and Nucleâr Refurbishment, projects and Support.
FTE #'s do not incfude Security.

Nuclear Business Plan 2010 to 2014 - Board of Ðiiectars19
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Ëå:!,îBtf;Bi^
2010 - ?014 Corporate Busingss Pfanning lnslructions ô^. Exh¡bit A2-2-l%.---_ e'-' *.-.-.....-.-_ Revise{: June3,2ffichment1
3.2 RrsouRcE AND pERFoRMANcE pLANNTNG GUIDEL¡NEs

The oPG Board's apProval in-February of the 2009-2013 Business plan incorporated a deferral of the nextrate application from 2010 to 2011. Mânagãment commíted ar iÀãt time to ,"où.äãoio oùaa by $es mirfionfrom levels in the current plan in oraetìo 
-à"mJ¡orate 

tnä irnãniäi'¡ä'pu.t of deferring the appr¡cation. The
ffi,!:'tn 

oM&A guidelines for 2010, as enãoiseo bv the Execur¡ve õomm¡ttee, are-showïii tre fottowing

Guidelines for 2o1l oM&A expenditures will be e,stablished and approved by the Executive committee inJune' The decision on guidelines wirl bã mäie atter consioertng ã",iumoer of factors, including:' Ïhe progress BUs a¡e making on *""ting their 2010 expenditure targets, andr The continuing need to pruoentty reduce or defer expenditures, to reduce ratepayer costs
until guidelines for 2011 :Elqyqld are set, the interim guidetines are the ptanned oM&A tevets for 2011-2013 as approved in the 2009-2brs o;*ín".å ptun, u. indicated in the tabre berow.

3.3 CosnruG AssuMpïoNs

services provided to others and associated revenues should be identified and held at the business-levelalong with direct costs through Cost of CoáOs SolO.

t':"i,li::j:i:ff":"ï::î1*5,1î^"1^,1,11g 
3nd/or deveropins rorecasts ror rhe rouowing rinanciar ¡ems:. 

ll,:iTi,3xRens9, deprecíarion costs anã in.oru tu""":'ååååiä" i

!::iy;:::::i:,1::v::::¡:**,r"åiiü'åiii,;ä?:ï,å;lïXii:ij-i:'#::î*#: P
å:,Ífli"f ::*:,*f:ti:"::":?Ni!;iü;;*;;åäåi"ïil?^:;:iiffJff#fljjn",?Í,:l,,,:Ío""".
:î,i*î::i,:Ì:",f^T:Lo:::,.:r:jlf_"",,9ryq, ir.," ø¿;;;i, r_ äö,iJåä,#ï,i;j,,iï: g:S'JlJ

' li,iåffiîä,:',:;:i'",."noõpre;mpon"ntJ ìarrwi, be kepr

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

while these items are consolidated at a corporate lever, they will each continue to be allocated to sites andlínes of business for purposes of segmentào án¿ manàgãråri iãóãäi^g.

2011 2012 201

,610
77

I
217

232

91

56

53

31

_11
II({-¡) 232
(12) 220
(1) s2
(1) 57

15

I
236
244

95

60

5l
25

1,617

23

I
233
251

99
62

31

I
238
258

100

63

54

26

Page 10



TAB 3



Numbsrs may not add due to rounding.

Notes:

1 PreviouslyCommercialActfuitios.

Tal¡le 1

Base Oy&A - Nucleal l$ty!)

F¡lêd: 2010-05-26
E8-2010-0008

Exhibit F2
Tab2

Schedutê 1

Tâble 1

Llne
No. Oivision

200?
Ac'tuål Acluål

2009
Ac{uål

2010
Budoêf

2011
Plan

2012
Plan

_*__lÐ (b) (c) _la___ (e) (f)

Nuclear Stâtions

[er!Eqe!&Þ:4

:,.
___9_
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I 59.9 56.6 55.8 56.s
o
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11*1i'

--i3'

Fac¡llties Managemont

lrg-qrenc_4_lieltlitq-

10.7 12.2 13.9 7.6 5.4 5.1
41.4 38.4 41.8 41.5 42.5 ¿aa

--19-3'9
67.0

----------1-e-q'-1
Ê'77

Supply Chain

ière'!1ãFe- jlrryyn¡!ri:qy;-ðlshr

[,:p99!'9!_LU!q9 qeMces

84.2 77.0 63.6 67.0

------?9.9
37.7

______?_e_.q
45 fì

8.5

-:lsJ
1.5

9.1---ãit¡t ______9?
31.2

9,4---ã1.ï
14 1.3 1.4
15

1-7 1.3 1.4
5.7 4.8

12ß
5.0
q9

5.116 \¡uclear Level Common 1',\.1 0.1
17

18

.____ __ ._19i_,-0_

13.1
444.5 ._.!p,p. 423.4 420.6 428.3

total 1,204.9 1,252.4 1,216.5 1,187.0 1,152.3 1,219.8



Numbers may not add due to rounding.

Tâble 2
Base OM&A - Nuçfeâr ($M)

Notes:
1 Test P6riod Porcentage = sum of rest P€r¡od Rêsource costs divlded by sum of rest perlod Base oM8.A

Filed: 201045-26
EB-2010-0008

Exhibit F2
Tâb2

Schedute I
Tat¡le 2

Têst Pôrlod
Percontaoer

(o)

76.7o/o

2.6Yo

0.3o/"

---6'!:þ-,
1.7o/o

8.4o/o

3.57o

100.0%

Line
No. R€sourco TvDê

2007

Ac-tual
zo08

Actual
2009

Actual
2010

Budgót
2011
Plen

zo12
Plân

(a) (b) (c) (d) (e) (0

'l Labour Reoula¡

.?__ Ov6rt¡me 57.9 62.6 52.0
___9_Yl._f_

29.9
--e!9.9

31.1
__93-1_.,8-

1rÂ
:vsggIlls_g_T9!! 10.2 12.1 la,i

---------6-,-9-

-------99,9-
19.6

-------q.q
_____9_1._e_

20.2

_-_-_____1t:

--------Q9.2
20.9

4 luâteÌlals al 4 AA
5 Llcense 16.9 18.2 22.'l
6 121.7 128.1
7 Other

14.1 1W.7 102.1 99.6
36,4 39.6 34.9 42.0 42.7 42.8

I fotâl 1,204.9 1,252.4 1,216.5 1.187.O 1,192.3 1,219.8



Numbers may not add duô lo round¡ng.

I The amounts shown for 53rd week in 2012 are addít¡ve to the 2012 cost oscalation amounts in column (e).

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

Exhibit F2
Tab2

Schedulê 1

Table 3

Llne

No. Funct¡on
2008

Actual
2009

Actual
2010

Budget
zg11

Plan
2012

Plan
2012 Plan

53¡d Weekt

:::þ _tql__- ______þ_). _______0____
O-pe¡ationaEunct¡onä. îGiion

1 larlington NGS 4.2 3.6

_______3_.f,_

3.6

__?__

3

Ðickerinq A NGS

lþ!",4;s BÑGs-

lv.¿,

---0.1,

10.5 7.9 4.4

4.1 ------9.1-
10.6

4.4
8.2

2.6
4 Total Statlons 10.6 9.2

4.3

{0.6'
4.8

27.1 20.5 12.2
5

12.4____!q_.ill 9.5 5.6
t) Ïotal Nuclearône"gr¡^Ã

___l_3_.!_ l{r.9 39.s 30.0 17.8

-:::J
?9.s I

7 Labour Cost eEcatãilon 24.4
a 4(.5 28.2 28.6

--------€.2, _______(L?.qi _________q94
,t1.3

----J-!-



Numbers mây not add due io rounding
Filed: 2010-05-26

EB-2010-0008
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Tab 2
Schedule 1

ïaþle 4Table 4
Nuclear Base OM&A by Function ($M)

Ptan - Çale0dar year 
-Endi0o Decembei 31 . 2Ql¿

Line
No. Funclion

Darlínglon
NGS

Pickering A
NGS

Pickering B
NGS Tofal

Operatiolat runct¡ànsl6i;ì6; -" ---"---
_,_fs)___" (b)

-__{-c)- __ (d)

1j:
3--4'-'

operations a uainteñance--
- Operations
- Maíntenance
- Fuel Handting

77.6 ÂÂo
615.4

4ô1 
^

114.0

32.4

17.3

----*--ãö

-.-.- 91,9
16.3

-_.."_._._.1?.9.7-
21.7

289.5*-"io.i* -'
5 _:¡sq gqleelien, g¡esig¡ry_q¡ ñ"a

_.:_ I iqlgl'llg_ çom m on servrcãJ
Station_Engineerlng

I
7

2.9 ___*_19.9
_ _._ _._ _19t_

27.9

39.2
8.2

--?!'9.-.-.-.
78.221.2

10.9_______t?a
17.2

I
-10

ji_
12

_ _____19.9
4.7

___ __ _ __99_.-Q
11 ,rôt

-.- -!-Q,l

- ".:!-i
0.0

_ _ -19.!-
___1!_.1

0.013
317.B '170.6 303.2 ._ _.- _._.79_1.F_

-1!-
15

Qp-g¡4ional Functions - Suppo* 
-Fl-s-ir_q!$--_ ___"-_

Projects & Modifications _ _Q6._Q

5.'l
__l_q__

17
l-?.ciL'_t! 99_ 

y_q ß 9 9r q1--
Progranrs & Trainino
- Records anO Aãm¡n -
- Nuclear Programs & fønìnö- - --- ---

- __ _ __{_q1
195 118

iõ 25.4'lto-.1-'*'
20 - Security

Supply Chain
P_grforqrqlrge tmprovãmeni a öiliähf ------_?_1.

22

59.5

- 91.1
9.423-î4- lnspectíon & Maintenance Servicãs

Comrnercial Serv¡cél------

Wg$_"_ 9.I¡¡.l s porta tìon s erv i ce;---
Nuclear Level Common

_-___ _______?1._{

1.4

-- - -" .- -!,1-
13.1

lglelsgePeÍ

'ofal Nuclear

g.g

28

0.0 0.0 428.3

317.8 170.6 303,2 1,219.8



Numbers may nol add due to roundhg.
Filed: 2010-05-26

EB-201 0-0008
Exhibft F2

Tab 2
Schedule 1

Table 5Tahle 5
Nuclear Base OM&A by Function (gM)

Llne
No. Dlvlslon

Darlington
NGS

Pickering A
NGS

Pickering B
NGS Total

(a) (þ) (c) (d)

1

v|Jerq.¡vrt¿l runl;Itons - ÞIâIlOll
operations a Ua¡ntãñãñàä

600.42-ã-- ___ !!
60

64.3-iïe.5- Maintenance 111.3

31.1

16.8

?9A
11.5

178.0---rs1.4""-
4--ä--

--6--
_ _.-_l_q,1

?._9

7.8

22.8 69.2*ã7:e-
'-2¡:t--- -----19,?

15.97-¡t-- 21./-'10.:l .-..-?-7-,?-
1 1.0

78.4--'33.i
I

iq"
11

YvrFvr I vv¡ vruço

¡qy !.r-Berd$if ¡!¡r'r _
SontínueQ Operations

- ----- .1-7-,L

15.9
8.9 0.2

-"---"-- ii'.ï

_ ?9,?

- -.- -1.q,9-
17.7

"lrçlrïiqq_9_f el_rlrÞielrlgnr
Tofal $tationc

0.0 0.0
302.1 172.9 296.8 771.8

14 Enoineerino

1_5-

16

Projects & Modifications
Facilities Managgmenf 

-'-'--- -
55.8

EAJ.{- - --'12.s

1B 193.3*t5it'-*--
19'to'

'-rT-
108.0

61.5-- 
- -

-- -- -6t:0
22-ñ-

_._ _._._._.9,?.
31.2Gonrmercial Services

rya$_ *-liäl"porü äü- $ ruù;ö 
-

Nr¡clear Level Conrmon
----1,9,
_- g",g_

9.9
_?!_ 0.0 0.0

-0,9
420.6

28 lotal Nuclear 302.1 172.9 296.8 1,1923



Numbers may not âdd due to rounding.
Filed: 2010-05-26
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Tab 2
Schedule 1

Table 6ïable 6
Nuclear Base OM&A by Function (gM)

Line
No. Function

Darlingfon
NGS

P¡cker¡ng A
NGS

Pickering B
NGS Tofal

operationat runcrionã - Ci;iffi"-- -- ---- -

.__- _-.fe.t_--__ (b) (d)

1 Operations & Maintenance
- Operalions
- Maintenance

- ____T_99_.-9

169.466.7 41.5 61.2
3'--î- _ ___ _._.1.97_t

31.5
..-.-.-.- q:l'.q-

14.9
_. ._._ 1??_..1.

22.6
.-.-_?93-9 _.

69.0
- Fuel Handlinq

5 f oreçUon, unemtslry & hnvlnt 16.3 3.9 19.3 39.5

7

- rruKenng uommon ìjerytces

Qtation Engineering 27.6
._ t.t.
22.7

"_ _._ _l_q.q_
27.3

_._ _ ?g,g__.,._.
774I

t- W-e l!- !4flegp-n 9r! __ -_ __ -
.r.lPlg'tggylgts_-_-_
IijlLV.n_ßeqoval Facit¡ ty

11.6 13.1 12.4 37)
14.3 8.6 3.7 26.6

10
1.9_.!

9.8
-_______19_{

9.8
11 Continued Qperations

llglgring B Refurbishment12
1.2 1.2

.13_. Total Stat¡ons -_-?9H .- _._ 1Zq,g.

.,1! _

15

9p_gqlLqlat Functions - $upport

- .-. -99-.9.
7.6

Fl_s¡!g_qti!g___
Project!_& lrllodifications

_l-q
17

l3.cJ!-rP__s_y_g!gg,gl!'ent
_- __-!1.9.Programs & Training

lq
19

- Records and Admin
:-ññþ; põs'ä; & ïra¡;iñ.q

25,3'-''lo4-.i -'---
?9_ -:999s!E--_-_ 62.2

-ià* :_Yy_cly Yllgl
Perfornance lmprovãmãnt a ffi;;Ëñi- _ 9t_._Q

9.1
.-?_i-,

24
lnspection & Mainlenance Services

____--__ __q_0_.9

't.7
Commercial Serv¡ces

-Wg.sj-e_ S Ilglsporta tio n S erv ¡ ces25- 
26-"-t|- -.- - -!'9-

12.6
Nuclear Level Common

___Iglq!!rssqrr 0.0 0.0 0.0 423.4

28 otal Nuclear 291.5 175.9 296.3 1JB7.A



Numbers may not add due to round¡ng
Filed: 2010-05-26

EB-2010_0008
Exhtbit Fz

Tal¡ 2
Schedule 1

ïable 7TableT
Nuclear Base OM&A by Function (gM)

Line
No. Function

Darlington
NGS

Pickering A
NGS

Pickering B
NGS Tofal

operationat Functiàns lë¡;iË;'-------*
-__--__l?____-_, __-_- (Þ.) -_ _

(c)
_-1!__ __

"_1
2

69.6 61 5
612.6

,17,t a42.7
J^4 - Marnlenance

- Fuel Handling
1_1?,9

2AB
.-.-.- -6-q,?

17.7_

4.5

- -- .-?-9-,-q

- _2L?
21.6

299.8

74.75 -:i9glf9!999!f ._9¡9gr$y q E nvrn t

_ :- ligLqÍrc_ gommoñ serv¡ces
Stalion Eqgineering

19.6
_9-._
7

45.8
0.0 ._._ _ l..j

23.8
--.-. -.-!9-.1-

29.7
-.-.2?'9.-.----

83-930.4
a,

9-
"ao

1i:
12

------------11,q-
17.8

14.9'10:à _____1?l_
7.1

__ _- __- _g_8_..q

35.1
17.7 0.0 ._._.- _.- _.-0._Q

. ------ --- 1.9
4.3

_.-._ t7I
__ __ ___1_._9

4.313
_._ _.- _ngq¿ - ._ Lgl_¡ 298.2 793.7

It..
15

gp,gralronal Funct¡ons - Support
Enoineerino

Projects & Modifìcat¡oñ; 
--- --- - ---- . _._ _s.g-€

13.9
_1_q_.

17

r qu[tUsù tvtaf ìaqgfnenl
-:.--_______,

Programs & Traininq
- Records ano Àomin --
- NuclealPrograms & Traini;ö

----- -- 1-1-.-Q

198.418

îä- -.?-9,9--
110.820 Þecuflty
61.6

?1._
22

Supply Chain
Performance tmprovémãni a o";;:.i;;h;---- _._ _.93_.-Q

8.5
__?!_

24
I re|,çu.ru, r q tvtdtÍ ll,{rnaf ìL;(, Ðervlcgs
lommercial Services
y$t_"-g_IlenÞ9{i!_'¡jp-ceï-_*--_-
,luclear Level Commoñ

_LogSrsseI

__-___ ___ _19_¡.
1.525-16- .. _., _,_ _!¿

Q.127 0.0 0.0 0.0 422.8

28 otal Nuclear 308.2 187.3 298.2 1,216.5



Numbers may not add due to rounding
Filed: 2010-05-26
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Tab 2
Schedute i

Table ITable I
Nuclear Base OM&A by Function (gM)

Line
No. Funcfion

Darlington
NGS

Pickering A
NGS

Pickering B
NGS Tofal

operationat runctioni. d¡;ìË;'--"---- -- -
_--I?i_.--_ -___ _(Þ.)__ _ _-- _ç)_-___ _ __(E-_

_.1 .

_3.
._-q

4

vPvf duuf Nr o. lvtaln¡enance
- Operations
- Maintenance

73.3 44.7
- -- 999:1

180.4
_ .____- _119,.q.

27.7
..- --.-.-. .-.-5-Q'1.

15.9
_ _.- _--.1.1!-,1

23.8
288.1* '- 
6ï.1'-*

- Fuel Handling
5 -_Rad Protection, Chemistry a çnvrni 17.6 3l '19.6 40.36'-t" _ :_ I igf_-e.r_, [S_ çom m o¡_S_ervi ce s

Station Engineering
8.9- 

2'öid-
_._._19..!_

29.2
._._.39,9__ _ _

91.232.4I--9-'

iä
"-]-1:

12

Work Management
Support Services

Ir:lLv.n-ß-ery:gLFsEi_ _ 
-

9s!ny-qg_9ps4i-o$"--:
9.re!errs_9 ielsiqelse¡I -

- Totãtsãri,";;

-------,--12.1
16.3

------ -----1L-7--
'10.0

-_ _- _____11¿
14.5

------ 99-.Q
40.7

18.9

-- -- -----9.Q
0.0

18.9

__ 0.0

0.013
_ _._ .?g_?-,7, 791.9

1!
15

9p_grational Funcfions - Support -----:------.------Engrneenng

Projects & Modifications ._ _ ._69-._Q

10.0
rc-
17

Facttlttes Manaoement
-:.___________,

Programs & Trainiño ___ _ __1t__9

189.4

19

- ñcc(]rss ano Aomtn
- Nuctear prrogramJ a ïäñlñö 33.9- -öo.l----

20 - Securily
Supply Chain
Performance tmprovemãnt a ó;;ñh¡-*-

65.1
._?l _.

22 __-__.- 1!_,q
29.923 il rÞpuuilurI Õr rytatnlenAllce f,ierylces

Comrnercial Services __-- _____--19_._Q

3.5
24

-?9 -__ "-_5_.!_

12.1
Total Supoorf

_Lr_-:i - 0.0 0.0 0.0 481 .3

ofal Nuclear28 314.9 f 83.3 293.7 1,273.2



Numbers mây not add due to rounding.
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Table 9Table g

Nuclear Base OM&A by Function (gM)

Line
No. Function

Darlingfon
NGS

Pickering A
NGS

Pickering B
NGS Total

operatiolral runct¡oñJl 66ìü;'*-- -"

(a)
-_(Þl_- __-

___ß_0_
-.-.- -.9-9'.{.

17.O

(c)

62.4

I

65.6
2 __--__ __6_19._g

17(¡. ñ3--n'- -, -.-", 1.17-,1.
29.4

17.4

._,_ _._ lt_qq_
23.8

303.2
-'1t.t'*--'

:&_q- &ol99li9!f. rlglÞlLlÈñrn
- Þi¡l¿orin¡ n^**^^ ã*.Ïll-----

_.6-.'

7

4.5 22.0 43.9

33.1
8.5 17.3

- 
31.ô-

._._?q,9.___._-
91.126.9It

10

il
12

! I vr r\ rvro¡ ¡o!,gt I tgt ¡t

Support Services
ïritium Removal Facilitv

igli'lyç-g-gp-ëÞìiel¡--_,
Pickering B Refurbishmãnt

- ------ 1-1,9
16.0

11.6
7.7

__ _- _- lp_.q
19.9

9I.Q
43.5

lf:9.
0.0

9.0

._ _ _. ._ 11._9
q._q

9.013 Total Statíons _.-._._-ery¿ 187.6 315.6 807.9

ß
't5

upera¡tonat Functions _ Support
Engineering

Projects & Modification;---- 
- ---'---- 93.!

12.216

\i-'
tr rYrst tsqvt I tgt tl

Programs & Trainino
- Records ano nãmin -

_- þglear Rrograms & iräñin.q

q8.1

_____J6g9
.- -.-3?,9--.

u.6

l8- 
ìit-
20 Spcr rril

52.6

22
esÌry¡J¡ v¡rqfiI

þ¡ro,1p!.u tmprovemãÃi aõ;;i;úñi- --- -
--. -.--- -ll,.o-

29.52:) lnspection & Maintenance serv¡cGJ-
Commercial Serv¡àãJ------24 __ __ 19_._q

28

ry39!g q_Il_g lsp-orration Services
Nuclear Uevel Common

_Logl$sæ4

fotal Nuclear

t,+

5.7
2.9

0.0 0.0 0.0

304.7 187.6 315.6 1,252.4



Numbers may not add due io rounding
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ïabte 10Tabte 10
Nuclear Base OM&A by Function (gM)

Line
No. Function

Darlington
NGS

Pícker¡ng A
NGS

Pickering B

NGS Tofal

)perationat Funcr¡jn"l.s¡;ï;;----- -
-__ -_-(Þ.)___-____

ta, (c) (d)

'-t-' vFv.q¡rvrrù s rvroilrrgf tatftL;(,

- Operations-:lvlãínte;;ñ;

- Fuel Handlino

7't.6 43.3 61.1
9-90-.9

176 0
--.3..

4 _- _.1.1L_?
27.0

.-..-..-5-9,.9

15.2
__-._ _- 1.1?.9

23.A
289.0--65.ã-- *-

I
Â

16.6
Þi¡l¿arina 3.2 21.9 41.8

7 Station Fnoinecrina
33.1

_ ._q.i_
28.5

-. .- - -.-]9..1
30.3

39-.!.-._ _

92.0A

_!_
10

i1
12

..v¡ ¡\ t!,qr ¡sve¡rrs, rr

Support Services

Iri l r,.n_ßç¡py_e L f qqt lily -jg¡!,tg_9q_9_gele!_or_s_
)ickering B RefurO¡shmãnt

13.1

15.7

16.7

- ---------1?-'-7-
6.9

__ __ 1?._7
17.3

38.3

:!se
16.7

- -9._q
6.2

0.0

6.2
%

303.9
ó Total Stations 311.2 178.6 793.7

-. --6.1.9
9.7

_l_9
17

f_9.cil'-tle-9_llleßg_gry_e!_r_-_,
Progranrs & Traininq
- Records and ACm¡n -
- Nuctear programs a ïiainiñö---

qq.!
176.6

34.2' '- ät:i- "-
- ].q

19

2A

21-ïi- 55.3

.. _._l_9.7_
29.4

l[ge-e_qt]g_l_{ va i n renance serv¡ces-
rComrnerciat StvË;---- -

wasr@
Nuclear Level Common

24 __-___1_6._1

16

_5.9

14.2
.*_,*":a:¡rgLgII

Tolal Nuclear

0.0 0.0 0.0 469.0

28
311.2 178.6 303.9 1,262.7



Numbers may not âdd due to rounding
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ïable 11Table 11
Nuclear Base OM&A by Function (gM)

Line
No. Functíon

Oarlington
NGS

Pickering A
NGS

Pickering B
NGS Tofal

(a) (b) (c) (d)

_-l__

*?_
3-4-

ônora{ian-

---- - 
60.i 37s 58.9

11.t.2

23.2

5Z_6._g

156.9
__ -_.- _.1.??,_2

26.9
58.7--1t.1- 292.2----6ã.s -----5 Rar{ Þ¡n}a¡rìa^

. _9_.
7

lvl¡gl¡llÐuyqEflylf¡t--^;-;-î--:-
_ 
j_ ¡1 L9I_91119_ f i_oJlm on Servi ce s

Station Enqineerinã--

17.2 4.5 20.5

.. . ._L!.1.
30.8

42.2
- -..-..-.- .....-q,.0-

2çt.8
-..__._.-!._?.

27.4
21.9

88.0I lÂ/ark À/an

I
.19
11

11.3
-- -- -- -2.9

ÂÂ
13.5 32.4

14.1

12.9 0.0 0.0

_q_q
23.3

üo.¿

1?-9-
0.0

ã3s
12 f.l9!gIls-Bj{sq!elrg¡!-___*__:_:_

_ - Tofal Stat¡ons13
294.6

19?_.9 310.7 767.9

'1-4-
vt s'q.¡v¡.dl runcl¡ons _ üupport; --.------.------
trngtneennq

Projects & Modification; - --- 
** -*

_90._Q

10.7

15

16 Far:ilifiaq fvtan

17

- Records and Admiñ---
- Nuclear Programs & Trainino

_- 1ir-._q

160.118

iit 
-

-. -.-3.9'9----
78.720 Secrlritv

21

ït-
Supply Chain
Pãiümail;inõro;ñ;;i f ó;;;"ñ;-----"

47.8

-- -- .-.-.9-o-,?
28.8?:1

24

lnsnanlínn JL Àl¡¡nr¡^
37.7--ì.ã

25'[6-
1.-Q

11.1?7

28

__*lll:ugPgll

otal Nuclear

0.0 0.0 0.0 437 0

294.6 162.5 310.7 1,204.9



Numbers mây not add due to rounding. Filed: 2010-05-26
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Table 12
Table 12

Nuclear Base OM&A by Function (gM)
Budqet - C?le!-dar Ygilr Endiqq Dece¡Tþer 31. 2002

Line
No. Funclion

Darlinglon
NGS

Pickering A
NGS

Pickering B
NGS Total

(a) (b) (c) (d'l

Operational Functions - Station
1 Operations & Maintenance 585.2
2 - Operations 68.5 42.6 60.0 't71.0
3 - Maintenance 114.5 53.2 115.2 282.9
4 - Fuel Handlino 25.2 14.5 23.3 63.0
5 - Rad Protection. Chem¡stry & Envrnt 16.5 3.3 21.9 41.8
6 - Pickering Common Services 8,8 17.8 26.5
7 Statíon Enqineerinq 32.1 28.3 33.6 s4-0
I W_q$_l{.eleg_en.êl! 13.1 7.2 14.3 34.6
I Support Services 15.7 11.4 15.7 42.8
10 ïritium Removal Facility 16.0 16.0
11

ï2-
Continued Operations 0.0 0.0

8i-o!errs_9 relsrÞ!:!uçl! 21.6 21.6
13 Total Stations 301.6 '169.3 323.2 794.1

Operational Functions - Support
14 Fqs_irypryg 65.5
15 Projects & Modifications 7.8
16 l_q.cjLi.lte_9_!þ!1q9_9In9!l 37.9
17 Progggq ! Tlaining 167.0
18 - Records and Admin 32.9

-- M:i --''t9 - Nuclear Programs & Trainino
20 _:Security 49.6

_?1._.
22

9_vpply.9.!gr¡ -9!,!
29.4Performance lmprovemenl & Oversiqht

23 lnspection & Maintenance Services 37.5
24 Commercial Services 1.9
25 ry.q$-e_ g .Ilq!,s_pgrtqti o ¡ s erv íce s 5.2
2ø Nuclear Level Common 14.O
27 I-q!ql Supporl 0.0 0.0 0.0 450.7

28 otal Nuclear 301.6 169.3 323.2 1,244.8
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February 18, 2010

NEC Members

As part of last year's business planning and benchmarking efforts, 1.9 performance
measures with 2014 targets were identified. These targets were set to drive our
organization towards reducing gaps and to meet our commitment to our shareholder and
the people of Ontario of continuous perfbrmance improvement.

As a follow up, I am íssuing the nuclear organization's S-year targets for each of the j.9
benchmarking targets {see attached). My expectation is that you provide your people
with the direction, resources and support to address íssues with new ideas so we can
meet these targets. Tearnwork will be essential between stat¡on and support
organ¡zatíons, includíng the peer teams, for success.

These 19 targets are integrated ínto our report card and Alps, so we can monitor our
effectiveness and keep our focus. Meeting these targets wífl be key to demonstrat¡ng
how well we have done in running our business.

^Nr':Æ,+T{--¿Wayne ñobbins

Chief Nuclear Officer
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OPG Nuclear Operations

Sub-¡nrjicator of WANO NPt

2010 2011 2012 2013 2014

All ln¡rry Rale (#/200k hours worked)

lnduslrial Safety Aocident Ratê' (#/200k hours worked)

Fuel Roliab¡l¡ty' (nìtcro-curies 1131/g)

Reactor Trip Rate- (tripsf/k hr crificat)i

Aux¡liary Feedwater System (Jnavaitabitity. (#)

Ernergency AC Power Unavailability* (#)

High Pressuro Safety lnjec.tion Unavailabitity. (#)

Collective Radiation Exposure' (person remiunit)

Airbornê Tr¡tium Enrissions per Unit (Curies)

1.28 1.26 1.24 1.22 1.20

0.15 0.15 0.15 0.15 0.15

N/A N/A N/A N/A N/A

N/A N/A N/A NiA N/A

N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A

102.14 85.47 90.85 93.99 87.81

24,300 23,900 21.000 18,600 15,400

Nucleår Pêrformãnce lndox (o/o)

Forced Loss Rate" (%)

Unit Capalt¡lity Facloll (o/o)

Chemistry Performance lndicatof (#)

On-line Elective Maíntenance Backlog (work orders/un¡t)

Cn-lino Corrective Maintenance Backlog (work orders/unit)

79.3 80.6 85.0 87.0 87.2

3.54 3.20 2.77 2.81 2.47

83.3 88.1 89.8 86.8 88.8

1.05 1.O4 1.04 't.03 1.03

380 337 318 290 261

l6 l3 13 12 9

Tolal Genoraling Costs per Net MWh ($/MWh)

Non-Fuel Operating Costs per Not MWh (g/MWh)

Fuel Costs per Net MWh ($/MWh)

Capital Costs per MW DER (k$/MW DFR)

49.41 46.8ô 47.10 52.28 51.22

41.10 38.33 38.27 43. t3 42.13

4.32 4.77 5.r5 5.33 5.36

29.10 25.02 28.99 29.00 29.03
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Ðarlington

Sub-indicator of WANO Npt

l' ,,ffi
T----:rt'':
lAll ln¡rry Rato (#t200k hours worked)
I

llndustriat Safety Accident Rate. (#/200k hours worked)
I

lFuel 
Reliatritiry- (nricro-cur¡€s t131/g)

Reaclor Trip Rate' (trips/Zk hr criticat),

Auxiliary Feedwater System tjnavailability' (#)

Ernergency AC Power Unavailability. (#)

High Pressure Safety lnject¡on Unavailab¡t¡ly. (#)

Collective Radiation Exposuro' (person rem/unit)

Airborne Tr¡tium Em¡ssions per Un¡t (Curies)

Nuclear Porformance lndox (%)

Forced Loss Rate" (%)

Unil Câpability Faclor, (o/o)

Chemislry Performance lnd¡câtol* (#)

On-line Elective Maintenance Backlog (work orders/un¡t)

Cn-iine Correclive Maintenance Backlog (work orders/unit)

2010 2011 2A12 2013 2014

1.28 1.26 1.24 1.22 1.20

0.15 0.15 0.15 0.15 0.15

0.00050 0.00050 0.00050
-9:0-995!

0.50

0.00050

0.50 0.50 0.50 0.50

0.0200 0.0200 0.0200 0.0200 0.0200

0.0250 0.0250 0.0250 0.0250 0.0250

0.0200 0.0200 0.0200 0.0200 0.0200

89.20 55.00 50.00 r00.00 66.00

4.000 4,000 4,000 4,000 4.000

96.5 96.0 98.8 98.6 98.3

1.68 1.50 1.50 ,.50 1.25

90.3 93.9 94.1 88.7 93.3

1.01 1.01 1.01 1.O1 f .01

275 250 235 225 214

I I 7 6 4

Tolal Generating Costs per Net MWh ($/MWh)

Non-Êuel Operating Costs per Net MWh ($/MWh)

Fuel Costs per Net MWh (g/MWh)

Capital Costs por MW DER (k$/MW DER)

36.83 35.70 36.69 43.52 40.08

28.22 26.52 26.98 33.75 30.66

4.24 4.66 5.42 5.16 !:?l
34.30u.52 37.23 38.73 35.74
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Pickering A

2010 2011 2012 2013 2014

Int tn¡rry Rate (#/200k hours workêd)

lndustrial Safety Aæ¡dent Râte. (#/200k hours worked)

Fuol R€l¡al)¡lity* (micro-cur¡es ll31lg)

Reactor Trip Rate' (trips/Zk hr crit¡cal)*

Auxiliary Feedwater System (Jnavaitability' (#)

Errrergency AC Power Unavåilabil¡tyr (#)

High Pressuro Safety lnjeclion Unavailabitity. (#)

Oollective Râd¡ation Ëxposure' (person rem/unit)

{irborne Tritiun¡ Emissions per Unil (Curies)
-

Nuclear Porformance lndox (%)

Forced Loss Rate. (7o)

Unit Câpabilify Faclor* (o/o)

chemistry Performãnc€ tndicatof (#)

On-line Eleclive Ma¡ntenanco gacklog (work orders/unit)

On-lino Correct¡ve Mainlenance Backlog (work orders/unit)

1.28 1.26 1.24 1.22 1.20

0.15 0.15 0.15 0.15 0.15

0.00050 0.00050 0.00050 0.00050 0.00050

0.50 0.50 0.50 0.s0 0.50

0.0200 0.0200 0.0200 0.0200 0.0200

0.0250 0.0250 0.0250 0.0250 0.0250

0.0200 0.0200 0.0200 0.0200 0.0200

120.52 147.OO 189.00 120.00 r30.00

11,500 11,500 9,000 7,000 6,000

60.3 ô1.6 68.1 73.6 76.8

8.00 7.00 5.00 5.00 4.00

73.7 82.6 85.3 u.8 86.8

1.07 1.06 1.05 1.O4 1.04

350 33s 320 300 278

l0 10 10 l0 I

r orar treneraüng uosts per Net MWh ($/MWh)

Non-Fr¡el Operating Costs per Not MWh ($/MWh)

Fuel Cosls per Net MWh (g/MWh)

]apital Costs l:er MW DER-(k$/MW DER)
' Sub-ind¡cetÒr of WANô NÞr

80.35 72.99 71.30 74.62 76.06

70.12 63.37 62.38 64.63 65.78

4.V 4.81 s.20 5.41 5.44

36.56 34.63 27.74 33.85 36.63
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Pickering B

2010 2011 2012 20,l3 2014

All ln ury Rate (#/200k hours worked)

hduslrial Sâfely Accident Ratê' (#/200k hours worked)

Fuel Reliability' (micro-curies t13ilg)

Reactor liip Rate' (lripsfk hr cr¡tical).

Auxiliary F€edwaler System Unavaitability" (#)

Fmergency AC Power trnavaitab[¡ty" (#)

High Pressure Safety lnjection Unavaitâb¡tity" (#)

]ollective Radiation Exposurê" (person renr/un¡t)

qirbcrrne Tr¡líum Emlssions per Unit (Curies)

L¿O 1.26 1.24 1.22 't.20

0.15 0.15 0.15 0.15 0.15

0.00050 0.00050 0.00050 0.00050 0.00050

0.50 0.50 0.50 0.50 0.50

0.0200 0.0200 0.0200 0.0200 0.0200

0.0250 0.0250 0.02s0 0.0250 0.0250

0.0200 0.0200 0.0200 0.0200 0.0200

î 05.90 85.18 82.63 74.98 88.s3

8,800 8,400 8,000 7,600 5,400

Nuclear Pe¡fornrance lndex (70)

Fbrced l-oss Rate" (o/o)

Unit Capab¡llty Faclof (o/o)

:hentstry Performance Ind¡calor. (#)

)n-line Eleclive Maintenance Backlog (work orders/unit)

)n-line Correcl¡ve Ma¡nlenance Backlog (work orders/unit)

71.7 74.8 79.7 82.O 81.2

5.00 4.50 4.00 4.00 4.00

76.1 81.0 u.7 84.4 81.9

1.07 1.06 r.05 1.04 1.04

500 425 400 350 300

25 20 2A 20 15

fotål cenerat¡ng Costs per Net MWh ($/MWh)

\¡on-Fuel Operâting Costs per Net MWh ($tMWh)

:uel Costs per Nat MWh ($/MWh)

)apital Costs per MW DËR (kS/MW DER)

59.94 55.64 54.87 56.75 59.73

53.14 48.95 47.U 49.12 51.87

4.37 4.96 5.38 5.58 5.59

1ô.15 12.25 13.03 15.12 16.25
NPI
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KEY, .9,r,9.u1r_:lg"] qlkrtite tìedormâfre¡mâx Npl points âchioved if appticâb,e
wnilc - 2nd quartilo pcdomârìce
Yollow = 3rd (¡¡târtrlc pertotmance
Red = lo$csl quart¡lo Þelormarce

Chart 1

summary cornparison of 200g opG Nucrear performance to rndustry
Benchmarks

5

6

l:ry 
-m¡rffi5slliEffi¡tEl

2-Year lnduslriãt Sâlety
AcÆ¡dont Râte

2.Yeâr Coltective Râdiâton
ÊxÞosure {màn-renì pet un¡

A,rñõr"r¡ñüBq,-
Imissio^s per Un¡t

",F,1 Rsl¡ab¡l¡rt ('twìc,rd",s
¡ram)
l-Yêâr ReâclorTñp Râte (t

'.000 lrs)

0.05

62.15

,*
0.000001

a-

cì.09

81.U

ta*

0.000165

a*

0.73--:-
. 0.14

M.2

10r.0

tr*tt

0.e6 I t.oo

o.o7 I ..*
gs.ar I zz.s.

û.7 | no.o

ffi,{;i.ËÊl oooozs

0.26 I o.oo
3.Yeâr Auil6ry Feeclwìter
SYslóm Unâvailâbili{v 0.0014 0.0020 o.0119 0.0040 0.00r7
¡-Yêâr Emergêrlcy AC po'¿,€r

Jnavailâbrlitv o.0024 0.0076 0.0081 0.0091 0.00â)
3-Yeâr Hrgh Pressurc Sâfoty
lnbdiôñ tlñ^úilâh¡lilu 0.000r 0.0037 0.0012 0.0001 0.000f

/úANO NPI (lndox) 96.'r9 62 46 60.84 60.93 95.67

l-Yoar Forccd Loss Rrte (yo) 0.68 3.79 0.93
l-Yeâr Urrt Capab¡i¡ty Fâctôr

90.97 84.3r 9l-9e
?-Yeâr Chom¡stry Psrlormanco
hdiælù (lndsx) 1.00 1.01 r.00
1.Yêâr Online Electivc
Ma¡nlsmnaÊ (üork oldofs/ilnit 218 278 3il
.Yêâr Onl¡rìe Coræclivo

4 ?

I'Yoôr Total Goosrat¡ng Cosls
Ér MWh (S/Net t l^,/hl 28.66 32.31 ffi **
l-Y{rar l.lon-Fucl Opef ating
)ósts Der lvfwh ($/Net ItWh) l8.orj 21.28 25.10
l-Yúar Fucl Costs ficr l\4wh
S/Not tvtwh) 5.O2 5.íJ7 254 2.6A 2.62
,-Yââr Câpjtal Cosls per MW
)ER 32.79 46.22 42.o7 3?:44 r8.79



Numbers may not add due to rounding.

Notes:
1 lnclucles nuclear wâsle managemenl var¡able expenses.

ïabte 1

Ooeraùno Cosls g¡rnmârv--:¡luctear (SMì
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Table I

Lfnê
Nô. Cost ltem

2007
Actuâl

2008

Actual
2009

Actuãl
2010

Budget
2011
Plan

2012
Plen

(a) (b) lc) lrlì

,'
OM&A:

Base OM&A 1,2U.9 1,252.4 1,216.5 1.187.0 1.19'2 ? ,1ö
2t r_rsl_ô,çtg,rylq4 111.6 '136 5 143.7 143_8 135.9 a)t

_o_glg_e_e__o_ry!ÊA 215.6 196.1 254.8 2U.6 214 A 201.1
1.532.0 1,585.0 1.615.0 1.615.5 I ñ¿în

Gero ratlon oevetãpniã-nï&ta¡5 11.8 u.1 79.5 40.5 59 4.5
6 Sllgggllo lg s gltlgrqtê cosrs 240.7 237.6 234.5 2^7 0 )Áo

Allocatlon of Contrallv Hêld Costs 210.2 132.2 58.8 171.O 199.0 2U.3I As8€t Sêrvlce Fêe 33.2 28.8 27.2 24.6 24.1 23.7I 2.427.9 2.017.7 2,015.0 2,098.6 2.421.2 2.067.9

uo8ß 113.0 149.9 172,6 201.9 235.6 261.7

9!!9_r_9-p9p!1jl9..ç9_sl_lt_êIr_s_:
1 _p_€It€_ç!e!_ols.]!d¡]!_o]!Bed]_o]l1 300.7 301.0 319.8 209.6 235.4 2ãâ 4
1Z

ìã
lncomê Tåx 0.0 0.0 45.0 õ.0 53q
g_qÊlta! Tâx 7.9 7.8 7.7 2.9 N/¡

t4 .el.o.!_gry,fqx 8.2 15.0 14.2 15.0 160 l^

15 lotol Oporåtlng Costs 2,457.6 2,491.3 2.574.3 2,528.1 2,562.2 2,678.5
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I @2-
3 Ref: (a): Ëx. F2-T1-S1, Attachment 3, page 2
! (b): Ex. F5-T1-S2, schedute 2, page-1O of ô45 (c): Ex. F5-T1-S1, schedule 1, page gB of 1Sg
6
7 lssue Number: 6.4
8 lssue: ls the benchmarkíng methodology reasonable? Are the benchmarking results and9 targets flowing from those results for OPG'i nuclear facifitíes reasonable?

t0
1l lItgroggtsty
t2
13 a) Please indicate if the Bruce CANDU units included in the benchmark study have new14 boilers.
l5
16 b) would new boilers be expected to improve plant performance?
t7
l8 c) Please indicate how the benchmarking was used to set the top-down OMA and capital
12 targets issued by the Chief Nuclear Operator in a manner that ensures consistency ritn20 safety and performance metrics.
2l
?? d) Ref (a) shows a table outlining the technology differences between opG's units and23 other nuclear technologies.
24

?t Please províde your estimates of the qualitative and quantitative adjustments to the26 benchmarking that should be done to ieflect the differänces in staffíng requirements27 between CANDU units and BWR and pWR uníts.
28
29 e) Ref (b) states:
30
31 lt should be noted that OPG's financial and operational performance relative to its3? peers is impacted by dífferences in design technology, the number of reactors onsite,
11 the geographic size of the síte, reactorãge, and oþerational condition in addition toy low capability factors at both the Píckeríng-A and Piikering B sites.
35
36 What is the effect of the following variables on the comparative non-fuel $/MWh ín the37 gap analysis:
38
39 i) Generator output in MW.
40 1. How does unit size impact the maintenance effort per MW?41 2. Please provide your estimates of the effect of uÅ¡t size on $/MWh performance42 metrícs.
43 3. What coffections were applied to the analysis and/or results of the ScottMadden44 benchmarking study to reflect this scaling?
45

Witness Panel: Nuclear Benchmarking & Business planning
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I ii) The nunlber of units per station.
2 1. How does the number of units impact the maintenance effort per MW?3 2. What corrections were applieo to tfre analysis and or results of the ScottMadden4 benchmarking to reflect this scaling?5 3. Please províde the síze of the unitã and the corresponding number of all the units6 included in the ScottMadden benchmartiing study togither *¡tn tn"¡, non-fuel7 $/MWh.
I
9 ¡i¡) What is the impact of the number o-f steam generators (12 per unit at pickering, 4 perl0 unit at Darlington, vs. I per unit at Bruce, ã-4 units aipwn pfànts, 0 units at BWR

ll plants) and on maíntenance efforts per MW.
t2
l1 iv) Collectively the main coolant pum,ps (40 per unit at pickeríng vs. 4 per unit at14 Darlington, 2-4 uníts for PWR àno à unìtr tór BWR Units); the lãrge isotation valves
l: f9llln at pickering, 0 ar Darrington and 0 for pwR, z tor ijwR uniís); and the fueringro macn¡nes.
t7
l8 v) The carbon steel in the CANDU reactors heat transport system vs, stainless steel in19 the BWR and PWR reactors. Please indicate the influence of this on the non-fuel20 $/MWh benchmarking.
2l
22 vi) The reactor age and resulting mítigation of the accumulated and ongoing23 deterioration in plant componenis inclùoing boilers, calandria tubes and pressure24 tubes and feeders.
25
26 1. Please províde the maintenance and inspectíon cost and the number of planned27 and. forced outage days attributable to these components for each of OpG,s28 nuclear plants in ihe past decade.29 2. what is the contribution of inspection and maintenance efforts related to these30 and other components to the bénchnrark comparison with CANDU and wíth BWR3l and PWR reactors?
32
33 vii)The number of pressure tubes.
34

1l viii)other va.riables (e.g., special circumstances, such as the requirement to maintain an36 electrical connection between pickering B and pickering A).
37
38 f) Ref (c) states:
39
40 For the review period, approximately 7% of the Pickering A FLR was attributable to41 human performance,42o/a to equipmbnt reliability , and S1o/o percent to design basis.
42
43 Please confirm that based on the OPG and Bruce CANÐU units, CANDU technology
1! requíres sígnificantly higher staffing levels in comparìson with BWR and pWR per MW.
45
46

witness Panel: Nuclear Benchmarking & Business pranning
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Sespo¡rsg

a) None of the operating Bruce Nuclear Generating station units have new boilers. onlyBruce uníts 1 and2 that are currently ueing retuio¡sr,eo r,aue had new boilers installed.These units are not yet operating anoio 
"r""''toi 

p.Jot ft'" benchmarking study.

b) Yes' ín that new boílers will not suffer from performance degradation due to fouling(whích can reduce operating margins) and will h;;;;ãw;r active degradatíon mechanísmrequiríng inspection and maintenãnce actívitíes our¡ng pìànned outages.

c) oPG compared ítself against its industry peers on 19 benchmarks to set targets ln bothfinancial and operational performânce areas. ftre expeli;¡6'ï'iåäþä'ñr"l"ar wiltcontínue to perform better than its ind.ustry p*"* in ;"i"ty metrics, as the safety of opG,semployees, the public and the environmônt is the overarching focus. Reliability andfinancial performance targets were set based on the need to narrow the ídentifiedperformance gaps.

d) oPG does not have an estímate of the quantítative and qualitatíve adjustments thatshould be made to the benchmarking results io accornt for differences ¡n staffingrequirements between CANDU units anã BWR and pwR units.

e) i) 1' No analysís was conducted on the ímpact of unit size on maintenance efforts.2' No formal benchmarkíng was. done on lrre impaðt of size on the sTlr¡wr., targets.However, Darlington Generating. Station's larg'; unit sizes and pic[eríng A and BGeneratíng stations' much smafler unit sizes ímpàcts the $/MWh costs scenarios.It is OpG's opinion that these are reflected in ttie Non_Fuet $/MWh i;rgets for altthree stations where the Pickering Generating station would be challenged toreach median performance, but Darlington Gãnerating Station's is tãrgeting toreach best quartile performance.
3' Neither the benchmarking analysis nor the results were adjusted for unit síze.

ii) 1' N-o analysis was conducted on how the number of units impacts on maintenanceefforts.
2' Neither the benchmarking analysis nor the results were adjusted for number ofuníts.
3. See Attachment 1.

iii) No benchmarking analysis was conducted on the number of steam generators.

iv) No benchmarking anarysis was conducted on the maín coorant pumps.

v) No benchmarking analysis was conducted comparing carbon steeland stainless steelin heat transport systems.

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

Wítness Panel: Nuclear Benchmarking & Business planning
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vii) No benchmarkíng analysis was conducted on the number of pressure tubes.

viií) No benchmarking anarysis was conducted on other varíabres.

scottMadden performed a. prelíminary review of the comparison between 6ANDUtechnology and North Ar?lig?n 1ryusqi peers as a dríver of performance gaps for non-fuet operaring costs per MWh (Ex. Ëé-ï1!ì.,;#"iä,a"k rs'), but was unabre toquantify the impact on the benchmark data. Thís i*õtrat¡on rrs not included in the final2009 Benchmarking,Report. ns a resulì, opG cannol àà"i¡iÀ thar CANDU táchnologyrequires sígnificanfly higher staffing evÀts per MW in comparison with BWR and pwR.

witness Paner: Nucrear Benchmarking & Business pranning



o
A¡

oao

ã
t
vt
ñ¡
ID

3
É

Ð

o

;T

.t

5

6

7

9

10

11

12

14

15

t6
17

18

20

2r

2g.
24

.¿.

lv(¡
c,
00
lr,¡
If

0,.l

O0'
ãü
63z?
Ol.t

+õ.
>o{ttõg:. o¡a)roJ ='
3ngo
)tâ

=EFo
{.¡/'a;3
:€

9e
3.ào)o

o
Eqo
c¡
Vt
No

25

27

29

30

33

34

36

31

38

39

40

41

42

43

44

I
I

{
; 'Ìt9õ
F-4
õ

:l

R
û

45

46

47

48

49

50

51

53

54

55

5tt

57

58

59

60

6t
62

¿

ñ

63

64

: å!Ë#8 ?çr:
* @Qoá id- èi6.T

a

gg
Average Unit Size {MW}



TAB 7



Fited: 2010_05_26
EB¿o10-0008
Exhibft F2-1-1

^Ë?itT3
ATTACHMENT 3

Key Drivers of Total Generating Costs

oPG Nuclear business ptanning has hístorícally been driven by certain key factors that drive
costs' many of which are unique to CANDU (canadian Deuterium uraníum) operations:

Gomplexity: Nuclear plants are technologically sophisticated facilities, with a large number
of safety and process systems, and a high level of redundancy for critical components within
the plant' ln additíon to the complexíty inherent in boiling or pressurized water reactors, on-
líne refueling and functions assocíated with heavy water management add signifícanfly to the
cost and complexity of CANDU operations.

There are numerous differences between CANDU and other reactors that result in different
costs' of the world reactor fleet of 436 units, 26s or 61 per cent are pressurízed water
reactors' Ninety-two or 21 per cent are boiling water reactors, and 39 or g per cent are
CANDU type' The remaining uníts are mainly gas cooled reactors. some of the most
signifícant technorogícarditferences driving costs are noted here.
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Components Pickerino A Pickering-'----'-"Ð'- 
B

Technology Differences between CANDU and pressurized Water

Reactors/Boilin g Water Reactors

Pressurized Boiling Water
Darlington Water Reactor Reactor

Reactor Horizontal
pressure

tubes

Horizontal
pressure

tubes

Horizontal
pressure tubes

Pressure
;;;;i- Pressure vessel

Reactor coolant and
associated systems Heavy water Heavy

water
Heavy
water Light water Light water

Generator Output
54OMW 54OMW 934MW 500-1400 MW 500- 1400 MW

Steam Generators
(SG/unit 1212 2-4 NA

Main Coolant
Pumps/unít 1616 2-4
Large lsolation
Valves Main Circuit 40/unit 40lunit 4/unit

Standby Generators
& Emergency Power
Generator

6 for 4 units
Sfor 4
units

61or 4
units 2lunit 2lunil

Computers/unit

Shut Down
Systems/unit

On line Fuelling
Machines I for 4 units

Bfor4
units

6for4
units NA

Tritium Removal
Facility NA NA

Heat Transport
System Carbon steel Carbon

steel
Stainless

steel
Stainless

steel
Carbon

steel

Generation Technology: OPG's nuclear stations contain the first large-scale

commercial CANDU units ever buílt, the resuft being that nrany of the technological

issues OPG faces are being addressed for the fírst time in the nuclear industry.

Addressing issues affecting critícal 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 activitíes 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 ensuríng fitness for
service.

Safety and Regulatory: OPG must ensure that the stations are operated and maintained

safely at alltimes, and remain safe even when non-operational. For example, even when

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

The requirement to meet nuclear safety regulations and standards imposed by the
federal Nuclear Safety and Control Act, and the need to satisfy OPG's nuclear regulator,

the CNSC, as described in Ex A1-T6-51, drives a large number of ongoing work activitíes

and costs, These include scheduled "periodic inspectíons" of specified equipment, in-

depth analysis and assessments of systems, systems operatíons and component
conditíons, and preventive and remedial activitíes. ln addition to ongoing activities, there
ís also extensíve effort for re-ficensíng of each station every five years and the potential of
additional requirements and costs associated with the license renewal.

While nuclear safety is an obvious dríver of maintenance and monitoring activities and

therefore of costs, there has also been a trend ín recent years for the CNSC to mandate

changes to organizations and facilities to address changíng requirements in such areas
as physical security and fire protection.

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

skills that require extensive and ongoing training. The following provides an example of
the impact of training in the critical area of nuclear operators obtaining their station-
specific certification:

o NonJícensed Operators: When a new field operator ís hired, it typically takes
approximately two years of training before the operator is able to perTorm work in the
station. At this point, the non-licensed operator is able to work independenfly, but may
still be requíred 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 control
room. Certification to become a fully authorized nuclear operator typically requires
two to síx years of fíeld work as a trained operator, followed by four to five years of
study and regulatory examination, to be allowed to operate as a unit panel operator
olì an independent basis. CertÍfication further requires ongoing training (generally,
one week out of five).

¡ Material Standards: Equipment ín a nuclear statíon can be subjected to demanding
conditions on an ongoing basis and may be required to operate ín a harsh environment
(e.9., 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-specifíed replacement parts that are environmentally-qualified for operatíons under
such conditions, and detailed maintenance procedures to ensure that such qualificatíon 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 quafity assurance program standpoint, 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 qualifications of all staff who
handled the item while in process), is an example of the very cosfly process that is
requíred for many components.

Work Environment: ln addition to the direct impact on materials costs and demanding
maíntenance procedures as noted above, work environment (primarily radiation) also
constrains labour productivity, since maintenance in some physícal locatíons of the
nuclear plant requires both protective procedures and equipment (e.g., the wearing of
cumbersome plastic suits, with declicated breathing air). Furthermore, within and outside
radíation areas, labour productivity is significanfly 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 metaldetection).
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Turnover communications/pre-þb briefing for all staff, including procedure review for
the specìfic job at hand,

obtaining radiatíon protection approvals, and adjusting prctective equipment or
receiving additional briefing as required.

Þlaving equipment physically taken out-of-sêrvice, or appropriately isolated, such that
work can proceed safely.
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SES I nterrooatorvlLQ2g

Ref: Ex. F2-T2-51, page 5, A, Table 1

lssue Number: 6.4
lssue: ls the benchmarking methodology reasonable? Are the benchmarking results and
targets flowing from those results for opG's nuclear facilities reasonable?

lile¿xçsßlsÍy.

Please calculate the OM&A reduction that would be required for the Darlington GS in order to
maintain the 2008 non-fuel benchmark of $2S.10 MWh.

Sgspo-g¡sç

The 2008 non-fuel benchmark of $25.10/MWh for Darlington Generating Station is based on
a three year average while the targets af 828.22, $26.52 and $26.98 fór 2010 - 2012 in Ex.
F2-T1-S1, Attachment I are based on annualperformance.

The lnterrogatory references Fx. F2-T2-S1 , Table 1 which is Base OM&A only whereas the
non-fuel benchmark íncludes Total OM&A including all operating costs suth as project
OM&A and Corporate Support that are outside the Base OM&A table.

ln order to maíntain the non-fuel benchmark of $25.1O/MWh, and given the generation plan
for the years in question, the followíng Total OM&A (including Station, Nuclear Support,
Projects and Corporate Support) reductíon would be required:

29

2010 2Aú 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) 25.10 25.10 25tA

Witness Panel: Nuclear Benchmarkíng & Business planning
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I SEC tnterroqatqfv q0292'
3 Ref: Ex. F2-T1-S1, Attachment B, Darlington Benchmark Targets
4
5 lssue Number: 6.5
6 lssue: Has OPG responded appropriately to the observations and recommendations in the7 benchmarking report?
8I la:ercsßlery

l0
l1 The targeted benchmark for Total Generating Costs per Net MWh, is $35.70 and $36.6g for12 2A11 and 2012 tar the Darlington GS. Please provide the ratíonale for selecting benchmarks
11 approximately 19o/o above 22o/o above the achieved benchmark for Dadinfton in 200g?
\I Please also provide the inflation assumptions that were used to set the 2ó1 1 and 2012l5 benchmarks.
16
t7
l8 Se$.pgr,,-s*ç
l9
20 The actual Total Generating Costs/MWh in 2008 for Darlington was $31.56, and excludes7l Other Post Employment Benefit ("OPEB') costs. The Electiic Utilíty Cost Group (.EUCG,)22 database from which this value is taken excludes OPEB costs ïhen calcuiating Totai
?3 Generating Cost. OPG's targeted Total Generating Costs/MWh benchmark for Darlinlton for24 2A11 and 2012 ot $35.70 and $36.69 includes OPEB costs for business ptanning. To þrovide
?5 a more appropríate and accurate comparison, the target Total Generating Costs/MWh for26 2011 and 2012 excluding OPEB costs is $34.21 and $3b.14. The annuat taigets set for 201 127 and 2012 are therefore 8.4 per cent and 11.3 per cent higher than the 2008 ierformance, not28 19 per cent and 22per cent.
29
30 The annual targets for 2A11 and 2012 were set above the performance achieved in 2008 to
1] recognize industry intlation. As explained below, the overail industry inflation assumption is32 for Total Generating Costs to increase by approximately 4 per centþ"r Jnnu*. Darlington,s
?3 projected increase af 8.4 per cent over three years and 11.33 per cent over four yeãrs ís34 therefore reasonable when benchmarked againét these industry piojections.
35

?A During the taçet-setting process (Ëx. F2-T1-S1, page 13) industry "inflation" assumptions37 were derived by ScottMadden and applied to the ZOi¿ incíustry taigets UaseO on historical38 escalation rates derived from the Electric Utility Cost Group i'rUõO"¡ database. lndustry39 Non-fuel costs were.escalated approximately 4.5 per cent per annum, iuel costs by 7.2 per40 cent per annum, and capítal costs by 1.33 pér ceni per annum based on the EUCG 
-historical

1! data. This equates to an annual increase in Total ôenerating Costs of approximately 4 per42 cent.
43
4.! The four components that make up_Total Generating Costs (Total Non-fuel Operating Costs;45 Fuel Costs; Capital Costs and Net Electrical Producäon) and their respective 2008, zõt t ano

Witness Panel: Nuclear Benchmarking & Business planning
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| 2012 amounts for Darlington Generating station can be found in the table below. As shown2 in the table, Total.Non-fuel operating õosts, ruet cosis and capital costs are increasing,3 while Net Electrical production is flat.
4
5 Total Non-fuel operating costs consist of station costs (inclusive of Nuclear support costs),6 corporate cost allocations and pension burden costs. For these items, Darlington Generating7 Station's costs-are targeted to reduce from the 2008 levels by g per cent and 7 per cent inI 2011 and 2012, respectively, offset by increases in-corporate cost allocations and pension9 burden costs. Fuel costs from ínventory are projected to increase as discussed in Ex. F2-ï5-l0 51' The increase in-Darlington Geneiatíng'søtion 

"rpit"r 
costs is based on ân increase1l projected allocation from thé fixed capital [ortfolio and'align wittr the aïsumption that more12 capital will be invested in Darlington' Generating siaiion ãs ft ages and less in pickering

ll Generatíng station as it nears its ðnd of rife (see Ë*. r--ìì- orsl.
14
l5

I

Darlington 2008 z0fi 2012
Total Non-FuetOperaríng Costs (k$) [N9tg 1]

Fuel Costs (k$) 91,090 134,426 145,646
CapitalCosts (k$ 101,887 130,757 136,014
þ{ Generating Costs (k$)1 911,962 987,370 1,019,081
Net Electrícal Production Target (TWh) 28.89 28.86 29.00
Total Non-FuelOperating Costs per Net MWh ($/MW-
Fuel Costs pglNet MWh ($/MWh) $ 3.15 $ ¿.00 $ 5.02
g_qpitalCosts per MW DER (k$/MW DE $ 29.01 6 37.23 $ 38.73
Total Generating Co,sts per Net MWh ($/Mwhir-
Note L; Excludes OPEB costs

Witness Panel: Nuclear Benchmarking & Business planning
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Attachment 4

Forecast for Major Unforeseen Events

This attachment describes the derivation and rationale for the 2.0 TWh forecast for major
unforeseen events described in section B.b.

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 ín 200g
revealed that these unplanned variances were largely the result of hígh 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 (2007); the resin
release issue (2007) and calandria tube deterioration (200g).

Table I

Average TWh Variance to Business plan, 2005 to 200g

A forecast for major unforeseen events was not included in the nuclear generatíon forecast
presented in EB-2007-0905. For the 2010 - 2014 Business Plan, a forecast of generation

Station Planned
Outage

Variances

Forced Losses Forced Extension to
Planned Outaqes

Other
Lossesl

ïotal
Average
VarianceMajor

Unforeseen
Events

Balance Major
Unforeseen

Balance

utcKering

A 0.41 -1.18 -0.51 0.00 -0.27 0.04 -'1.51

Pickering
B 0.11 -0.87 -0.05 -0.09 -0.64 -0.17 -1 ,71

Darlington
-4.12 0.00 4.54 0.00 -0.28 -0.45 -0.30

Total Fleet
0.39 -2.45 -0.02 -0.09 -1.19 -0.57 -3.52

' other losses are conrprised of grid losses, net lake losses and consumption (i.e, station operating and oulage)
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losses due to major unforêseen events has been included in the nuclear product¡on forecast.
This reflects OPG's recent actual expêrience as wsll as OPG's expectåtion that there will be
future production losses due to these major unforeseen events. The average amount (2.0
TWh) fncuffed over the last 4 years is oonsidered a realistic projection of the expected
losses.

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


