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GENERATION BUSINESS CASE SUMMARY

Pickering B Steam Generator Locking Tab Replacement 13 - 40641

Full Release Business Case Summary NK30-BCS-331 15-00007-R000
1/ _RECOMMENDATION:

We recommend a full release of $20.5M (including contingency) to design, install, and commission new locking devices
in all 12 Steam Generators (SGs) in Unit 7 during the 2008 outage and Unit 8 during the 2010 outage.

The business objective of this project is to remove the current requirement to shut down Unit 7 and Unit 8 after 6.3
Effective Full Power Years (EFPYs) because of the threat of fatigue failure of the cold leg locking tabs, by developing
and installing a new design that will:

o Allow Units 7 and 8 to run until End of Life (EOL) without concerns of locking tab failure

o Reduce the overall project cost and dose uptake by ~-$4.3M and 40% respectively {(compared to Units 5 and 6)

o Align with the Pickering B 85/5 initiative by allowing installation within a 40 day outage schedule

o Allow inspection/maintenance to be conducted with minimal interference with the new design

o Allow for the removal and/or replacement of components of the new design with relative ease, if required

if a cold leg locking tab were to fail, it is speculated that it would cause significant damage to the Heat Transport
System. More importantly, a broken cold leg locking tab could block Primary Heat Transport (PHT) water flow through
feeder pipes and orifices. Lack of flow can cause overheating of fuel and result in fuel failure. In the worst case

Effective Full Power Years ( EFPYs) and failure of hot leg locking tabs is not an operability issue. Thisg analysis is based
a safety factor of 2. (see Glossary)

threat posed by the sealing skin installation. Due to greater rigor applied during the installation of sealing skins in Units
7 and 8, thers is no need to replace them prior to End of Life (EOL). Additionally, therse is no need to replace the locking
tabs on Units 5 and 6 as they are expected to operate without problems to EOL.

We have considerable experience in focking tab design and installation; however, a-contingency has been
included to address the risk associated with designing, qualifying and installing a new design or defaulting to the Unit
5/6 design in the remote chance that the new design is ineffective and/or cost prohibitive.
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2/ BACKGROUND & ISSUES

Adverse Condition

The Steam Generator Divider Plate sealing skin modification was performed on Units 1. 4, 5-8 starting with Unit 4
in 2001 and finishing with Unit 7 in 2004. The primary purpose of this modification was to address Divider Plate
bolt degradation as well as the steady increase in Reactor inlet Header Temperature (RIHT) which was forcing
some units to run derated. All modifications were completed successfully as measured by the decrease in RIHT
for each unit. When the first unit {U5) SG inspections were conducted during the P551 (Spring of 2005) Qutage
following instailation of the sealing skin/locking tab modification, it was discovered that numerous pieces of locking
tabs and divider plate sealing skin had broken off in the hot leg (inlet) side of the steam generators {refer to SCR
P-2005-03243) due to high cycle fatigue cracking. Further inspections revealed that all 10 affected steam
generators experienced locking tab failures, and 4 of 10 steam generators experienced divider plate skin failures.
The root causes of this event were deemed to be insufficient design analysis for the new locking tabs and
inadequate sealing skin contact with the Primary Head seat bar.

Repair Scope for Unit 7 and 8

During the original divider plate instaliations in P481 (Unit 8, 2004) and P471 {Unit 7, 2004), more rigor was
applied for installation of sealing skins and design improvements to the skins were made. As a resuit there is a
tower probability of sealing skin failure in these steam generators. This has been proven through subsequent
inspections carried out during P681 (Spring of 2006) and P671 (Fall of 2008}, as only 1 SG out of the 12 SGs
spected was found with minor, but acceptable skin failures. However, there were no changes made to the
esign of the locking tabs, so similar numbers of broken hot leg locking tabs have been seen in Unit 8 and 7. To
date no broken locking tabs have been reported in cold leg (outlet) side of the any the inspected SGs.

A Fitness for Service Evaluation of cracked locking tabs for PNGS A and PNGS B (P-REP-33115-00001 RO1)
concluded that cold leg iocking tabs will not fail prior to 6.3 EFPYs and failure of hot leg locking tabs is not an
operability issue. This assessment aliows the delay of the locking tab replacement until the 2010 Qutages while
development of an improved fastener design is underway to reduce the instaflation duration, dose and cost.

Similar Previous Replacement Campaigns

As mentioned, hot leg locking tab failures were first found in Unit 5. Simitar failures were found in Unit 6 Steam
Generators during P561 Outage. Upon this discovery, all of the sealing skins, locking tabs, and associated
components in ail Unit 5 steam generators {except for two steam generators which were previously modified in

1999 with a different Divider Plate design) and in all Unit 6 steam generators were replaced. These repair
campaigns were costly, lengthy, and dose intensive as shown below:

Project #13-40932, Unit 5 — approximately $11M, 2 months, 33 Rem {10 steam generators)
Project #13-40632, Unit 6 - approximately $12M, 2 months, 85 Rem (12 steam generators)
This BCS covers the funding required for the development, qualification and testing of the new design along with

field installation. This project will focus on locking tab replacement {currently installed sealing skins will be

retained). and minimizing cost, time, and dose during execution. There are no pl_quﬁggwrgp_;&mm__ e
i-Units-Sand 6-as they arc evatuatsd 15 b6 operational fo EOL
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3/ ALTERNATIVES AND ECONOMIC ANALYSIS

Based on the fact that cold leg locking tabs will not {ail prior to 6.3 Effective Fuli Power Years (EFPYs), we have
several options for scheduling the installation work. The following analysis examines the impact of various options

based on 40 days outages and planned Water Lancing for Units 7 and 8.
R e S Y o _AltY .(Recommended) - s AREE o A3 ] | Alt4. - - ARS
0 oot R ot iy~ i o o CESRE (e ] Pt o

SRR AW Sl Y N O3 Cost - | 2008/2010 | = 2008 2010 | 200872010
SG's / Qutages / Critical Path

Pg71 0 12 12 6 12 &
PBS1 0 6 12 5
P1071 ¢ ] 12 6
P1081 0 12 12 6 12 6

L 2008 (U8) 2008 (Us) 2010 (Ug) 2010 (U8) 2010 (U8} 2010 (U8)

Waterlancing in Outage N 2007 | 0t07) | aot0wr) | aoton | mown | atoun
Variance to Critical Path (1 outage) N/A -2-2 -2-2 +7+7+13+13 -2-2 +11+11 -2-2 +4+4
Financials

Loss of Revenus (1.532.2) 0.0 0.0 {22.5) 0.0 (12.0) (4.4)
“roject Cost 0.0 {20.5) {20.5) {25.9) (20.2) (20.2) {20.5)
PV {after tax 1656.9) {11.9) (11.9) {26.8) {12.0) {16.8) (13.7)
Financial Berefit (vs Status Quo) N/A 645.0 645.0 630.1 644.9 640.1 643.2
IRR% N/A 251.3 2513 1.8 190.5 440.6 2.4
Discounted Payback (Yrs) N/A 3.5 35 4.1 37 3.4 3.6
Ranking of Financial Benefits 6 1 1 4 2 5 3
Business Objectives

Fils Current Generation Plan No No No No No No Yes
Allows operation beyond 5.3 EFPYs No Yes Yas Yes Yes Yas Yes
Allows oparation 1o EOL No Yes Yes Yes Yes Yes Yes
Aligns with B5/5 initative No Yes Yes No Yes No No
40°% dose reduction No Yes Yes No Yes Yes Yas
Benefit of new design Ne Yes Yes Ne Yes Yes Yes

*See Alternative 1 description.

Status Quo - Not Recommended

Status Quo is not the recommended option. This alternative is unacce
down both units with revenue losses accruing to approximately $1.5 Billio

Tabs in Unit 7 in 2008, 12 in Unit 8 in 2010 -

Alternative 1 - Install 12 "New Design”

We recommend this alternative because it satisfies the Business Objectives and
This alternative minimizes the

benefit (when measured agamst the Status Quo).
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vabs i 2010. This propcsal has been accepted by the Site Management Board (SMB) an

nto the Generation Plan. Mavirg Uit 8 Water Lancimg te 2008 15 alsg supperted by EMD Jua to the poor
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Alternative 2 - Install Unit 5 and 6 Design Locking Tabs in Units 7 & 8- Not Recommended

We do not recommend this alternative because it doesn't satisfy the Business Objectives and provides the least
financial benefit. This alterhative is the contingency alternative should the new design not meet expectations.

Alternative 3 ~ Instalf 12 "New Design" Locking Tabs in Units 7 & 8 in 2008 - Not Recommended

Aithough this alternative meets the Business Objectives, we do not recommend it because there are increased
schedule rigks in completing both units in 2008. Moreover, the financial benefit is marginaily less than the
Recommended alternative.

Alternative 4 - Install 12 "New Design" Locking Tabs in Units 7 and 8 in2010 - Not Recommended

We do not recommend this aiternative because it doesn’t align with the 85/5 initiative and provides only the 4%
best financial benefit because of the outage extension. Moreover, leaving all Locking Tab installation until 2010
does not provide sufficient time to recover from unknown problems, without unfavourable financial impact.

Alternative 5 —~ Install “New Design” in 6 SGs per U7 & U8 in 2008, remainder in 2010 - Not Recommended

f his is the current Generation Plan. We do not fecommend this alternative because it has higher risk of extending
he Outages than Recommended Alternative and provides only the 3 best financial benefit.
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4/ THE PROPOSAL

We propose a full release {as opposedto a developmental) at this time because:

There is little or no risk that this project will be cancelled and the investment subsequently lost

Major contracts need to be awarded by October 2007 in preparation for the Unit 7 Fali Outage in 2008
Conceptual funding allowed us to determined the most technically viable and cost effective design from a
number of locking tab replacement options

An extensive risk profile with mitigating actions has been developed to reduce the overall risk to low

We have considerable experience in locking tab design and installation: however, contingency has
been included to address the risk associated with designing, qualifying and installing a new design or
defaulting to the Unit 5/6 design in the remote chance that the new design is ineffective and/or cost
prohibitive, 3

o0 o

o 0

A Full Release will be used to:

Complete the Design 100%

Perform the Preliminary and Detailed Engineering

Award a labour contract (for both units)

Perform all pre-instaliation activities for Unit 7 (i.e. workplan Preparation, work permits, space allocation,
etc.)

Instail, commission, and AFS8 the modification for Unit 7 (P871)

Revise Design Engineering documents as required (i.e. Design ECs, drawings, etc.) for Unit 8

Complete pre-installation activities for Unit 8

Install, Commission, and AFS the modification for Unit 8 (P1081)

Close-out the Project

® ° o o ¢

Refer to Appendix C for a list of the project milestones,

5/ QUALITATIVE FACTORS

None other than outlined in the Business Objectives.




Filed: 2013-09-27
EB-2013-0321
Ex. F2-3-3

Attachment 1 Tab 2

: _, uoneleIsul o pe)s 0 _
| 1oedwil ou yum skejep 10Ul B1BPOWILODTE | “
! | 0] 8npayos welord ay w jeof jsioyns | |
" sy 2184l "seulipeep j@0W o0 Jepio u _ , : ‘sefeyoed
L Mon 1..@5@5.01 8G (M s8anoses mgmm_u feuonippy L wnpayy UNUBAO ainpayog ubisaq jo uoyeltioo us Aetagg
b s e : .Nmmm._oaumhlmwmm,o e —— e .4! T s TS UDIseq o oy M
, - JopuielWial ey} pue ‘PauIRgo usaq Apeaije _ _ ‘Bunsay
BABY Sfelisleuw SWOS  paynuep) ussq aney _ uoneayienb 10} sieneew
\so;,‘w xmm._wmw«.emm._wmmu_mw‘_.*w~ac 10§ pannbel S[euerep | ‘UnueAo sinpayog | palinbas Buidieiqo ui Aepq
! -- _T.x Tt ;frﬁmwmtomm;@rgltfmv Comm.mmﬂ_cc _ B e el * - ——e—_ - 3. &wﬂ—u@f_ﬂm !
FASM M0} siseq ayr epimoud  m Buures | i
_ Cdn-poow se lem se Bunse) uoneanen?) | M i
" ebewep  opnpeid o uopepersu | A_ | Lonnagks ayis Buunp
Mo | mcczm nQomWo.a oq |im _Sfewal  Hg _l ybiyy _[ ‘PaJnbes seday pauueidun | SjeLsIUy ﬂm 01 8Bewieg
o T T 'sBG Buitiewsj ayluo pejoadxes . T T T T T TR s U ST SUSHIpUGY
| | 2Je suonpuoo Tejuns sbuipuy payedxsun _U i "UNLBAO ajnpayds paoadxaun r.?ooc: .‘a..\\mcm
- OU BABY pue 900z W g pue 7 pun jo yoee | W pue 3800 u; Buiyinsa; (lusweorides uys - sishjeue a1epyeAul pinos
; MO SHS 9 UD PRVNHPUOD uasqg sAey wcocomamcE wnipayy | '9'1) uonedyIPOW Jo adoos U eseajou) $5S Jo m:o:__-ﬁoo pPUNC}-3y
T T e m e o [..J.Enlwm@»mﬂmﬂmm%@do s l_.! e ' T
@y o ove £ oswup ow payjeisu; | : L sseaioul
. ©4 0} sjgeyeAe pue Apess s| g pue G syun | _ |payos pue 1502 ¢ adons asneo pjnos wesfioiy
_ MO | Ul PajjeRISUl ubisep ‘afig 00} ymoih adoos ﬁ winipaly | U sabBueyos ui Buynsaes adoos ul abuey doneayiienn jo spynao
RS o e MR B ST SR LR T T g ST edess
! | !
: ‘digeear \Gcwmczcoiw painbas aq jm spuny jo 9ses|al toyin) v
| M07 ‘seinjpuadxs 10efoid j0  mainas ST "UNJ 1A 3807 1500 Jo uvolewsaIepU
oty D
iy 5" g, L . :
R Y ! St Jo uandusseq :
T i i _ . )
SHSIYH /8

AYYINWNS 3SYD SSaNisng

8l oy

:gfey L 1 RIUePIUOYD DY




Filed: 2013-09-27
EB-2013-0321
Ex. F2-3-3

Attachment 1 Tab 2

i o7 .umu_ pue nu:ymm_.w,_,.mmcl_@wm_o pue pakeans T T — - _Il e B " eoiBojoipe; ncm feuonUaruo
£ 9G | smog isjiog  uonelelsu Buunp | _ ! [RIBARS O Bnp to::omxm. aus
' pue Bunsey uoneogyent jo JUsWwISoUSWIWOD | _ uouejeISUl pue Bunse; uoneayenb | pue uonesenb ! Buunp sjuana
MO mw,._m@: u‘mxo:ucOo ma ._.3 m@mwmﬁmimm_xwﬁ ;I.zm:zm.«um:t Ul PaAjoAUl jBuuoSad 0} wm::E_ nmﬂm_mk b&m 40y _m:cmgoa _
q M e et g E s T e i L PRiRle) ot
s e e AT AN IS TSt i ST RS B dijesyy
s g <3 s Cee— e e i - e —_— e—— —_———— e, e L
. S _ o _,
: l_7 e e e : o '
,.il % Ilasi.,,lwul...l v = Al Atanantnsions o P S aned ,x,,ll.lallwl.);..vfdl«: e jwn‘;:l:).tlv\.l«ll:ii. A Ay s oo, ..¢||.«.31.fli...11...093«!.(.!.,.. e sA P i ( Z
b . B T R s R, NN il T e T T N :mEco:>=w
i o T T b T - —- )
i P B e L. . e - ]
M 'SuonBalIpOW Jepuns 1oy g pue g sl Joy _ | m e )

Mo cm>oaam usaq w>mc wco_wm.E

N e .lm»b SN e e l)..o}-.f‘)f
m .

Mo L

i ‘ubisap jo Uonajdiuos ybn
pue passaippe aie sanss

noJy) pareurtuys |
Apgeonnsuoo

. ubissp
_ ;o.I 8InNsus 9 mcon mn z_; mczmg 91 uoneayeny _ GmaE_ ?E mmnmm_ b___nﬂo::mcoo
w;.q.....'.{.... t — ~ ; ST ? » ) T N e e e, yf4
o I P e R 0 S “L!vr..)_lrkirkr,..rlly‘fl!...., el : ; o e it ozl

|

‘uodn pasibe useq sey uejd co;moc;mzv

‘se|qeIenlep ubisaq uy Aepap e oy Buipes)
_moT . Y se uoos se Um:_:wom g |m Sapey .n.

b_m;:mzoa mc_.ﬁmwa co;mo;zmnc ut >m_mo

'1oelosd _
Mo Siy} o) umn_EEoo cmmn mmc toaa:m :m_mmo

|
L_T,
_

s T T . e e i

wmﬁmhm\smu cm_wma u >m_mo .
L AT | H :

\

"BUSILID Boueldesde 1esiu 0 pejeidiuos _

84 ued spjom  ssaooe paywn  esnsus |

10 suotssiwgns peys-a; ay)

m>9aam Jou >TE houﬂsmmm
.€ . 1 | Kiojembey

*

saaioelgo ?_ IQRION HUOD

e Ajsues jou $20p uondo
. Em.fmzom_.aQ qey Bunpor
T , i.o,m,::.onwi

l:lele)

LSLd Yum 191juoo o) anp

Bunse) uoneaienb c:otm.a
(o} mmomﬁvms_mao 10 M0

) _ muom:ca

Asusond 18ybiy E paleooye-a)

wmo._:o..wm: mc:om@mcw ufiisag
T Jwimuoa:ommm

‘uonnoaxa mc::m SMiomal
So._ 01 pejonpuos eq i Bunse; v uoleoiyeNy) ;I Uk yred jeonuo efeino u « osBasoUl - Buipem yo junodie aAIsuaIXg
B ——— T T |
m
AHYINNNS 3SYD $SaNisng NO| mmew _
81406 :abeq m nmc_- c




Filed: 2013-09-27
EB-2013-0321
Ex. F2-3-3

Attachment 1 Tab 2

#o

MO

1 WBuno auy 1o paieidwios useq sey siskeuy |

pannber st ubisap g/q N 8yl 1eys asueyd
sloweas ey uw Bupuny usioyns  spinosd
! pInom pue ejgejiesr s >ocmmc:coo'w

" ‘uBredweo seds; _
eblawe ue 10} pasn sq o) s|qepese pue

+ 8Us U0 ate ubisep uauno sy Jo (1301 uy 2 1) |
| s1es upjs Buiees ayeiy 1Bpniqg Aousbuguor)

'SAd4T |
€9 01 toud fey 0} pajoadis jou are sqe

i Buppooy pue z jo 10108} Aojes e yum ubiisep !

papnptit st >ocmmczcou[

_ BAROBYS J0U 10 Aj1500 00} 8q 0 SEA0Id
+ uBisap si g1 ejgeneae s) ubisep g/g nn ayy

! ‘pauinbe; -
+ S& 9oInep Buptoo; mau ay) Jo ubisep auy soye .
0} pasn aq yjim Bunse) uoneoyenb JO synsay “

‘leuareny ublaio4 swiooeq Jou [im pue _

1S1Qos st uondo weweoeides qej Bupioon |
19Ul 1Byl Binsua pue sennosiqo 1oefoid asey) |
198U UBo 8dinep Bunjoo mau ay) 1ey) smnsue |
O} P8oNpuod 8q fim welboiy uonesyeny) |
|

noBu 4o Junowe [enuelsqns B Uum paubisep |

e o L

. Ioutosiad o) Joud papeisur ag jim Buipjerys

29 M uoido usweoeides qe i msv_oo,_”_

subredwes ;m:o_\,..\mma.aglumsm.m.d SU0SSaT _
_. MBINOY "Idd @lendoidde seem o pannbai |

| 8q M  pealoAul  [euuossad Y ‘seuua |
|

—— |_. i

'SIS0D pue eNpayas edun

_,, ApeoyuBis pinom siiedsl ssay) jo yiog

| ubiseppjoy

(9 pue g spun pejeisu))

UM 8 pue £ suun jo aredeyy

10

ubisep meu ay; jo uoniejeIsU |

_ ‘!J:-t*u:: s
wnipay |

wnypay

81500 Jaybiy
abeino paoioy ajssod
| syun yedal 0} painba; 10efoid mou

_ uoisuexe abeino
BINP8Yos papua)xe
; axeldn asop saybiy
, 1500 J8ybiy

__PUB Uogerede.d ur uaweouenpy

PafeIsu Anusiino sqey Buiyoo)

:mm_ P10D 4O ainjiey aintewa.y
Stusuodwod 1 uswaoriday

10 pUB jRACWS,

Asea Joy moje

10U s80p ullisap Moy ayy

Byl jo Uonela

103 03 siun
qo 3w wanaid

sws|qo.d qe| O_Exuo.ﬂ aanin

_ saniAgoe

ddueuBlUIRW  LonDadsul

- Him sausjeiul ublsep mau oy
| Sdidiouad 5/ s yum

peubije ou s cﬁgsmg 2y

i pBAsIyoE

10U 218 s19Bse] exeidn esop
PUB 3500 J08l0id fRI9AC BY |

possaip

10U 8t {sA

mm.x 1oenbape

dd43) £'9 saye

8 JUN pue  3un umop jnys

O} ju

BuwaInbey juama sy i

[usunseauy !

‘spiezey

AHYWINS 3SVD SSaNisng

8LJo 0L :efey




Filed: 2013-09-27
EB-2013-0321

Ex. F2-3-3
Attachment 1 Tab 2

AHYIWINS 3SVJ SSINISNE -
Of NOLYHINID !
8Ljo (1 abey Mm.ﬂgm,wﬁmc_ ) | c

S §~K%‘§,ﬂ§§




Filed: 2013-09-27
EB-2013-0321

Ex. F2-3-3
Attachment 1 Tab 2

ONTARIOE G R I A

NERATION BUSINESS CASE SUMMARY

7/ POST IMPLEMENTATION REVIEW PLAN

T of PIR e Targeted Final AFS ~ i rgated PIR Approvaf P!R Flesponsibitity
_””.‘.’M L R O e Y (ShGneor Tie)
; Components &
¢ |
Simplified ] Jan 2011 Feb 2015 : Equipment ;
I : i ' H
Comments: =
e T ..m..-.?m..-.._,.w.,-m.m, P S T.ti.__ﬁrf.__ S W&ﬁ -3
: Howwill it S Hﬁho i
'I m 3 i Tar@ﬂwﬁ ﬁw&i{ : !m 2L measure 2 )
Bl e ) = 5_ i meavedt - | Mmigwum 2
1. ) Durabxmy of Steam i Uml?and& | Divider plate loc ng Perform as-found inspections Major Components
! ; Generator divider plate | Boilers were found device to remain intact | during the first and second | Section, Components .
j  tastener focking device ¢ with severat ! untit end of SG life. : plannad outages subsequent to y and Equzpment
: i broken locking i _instaliatlon of the focking " Department
. tabs ' devices. Each steam generator |

i i must be inspected to confirm ‘
; the Dwider plate assembly is |
RTINS EESCTARI R W o | nMact.
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Appendix “A” Glossary (acronyms, codes, technical terms)

AFS: Available for.Service

CNE: Chief Nuclear Engineer

CNSC: Canadian Nuclear Safety Commission

EC:  Engineering Change

EFPY: Effective Full Power Year

EOL: End of Life

HTS: Heat Transport System

Net Present Value

RIHT: Reactor Inlet Header Temperature

PNGS: Pickering Nuclear Generating Station

PROL: Power Reactor Operating License

SG:  Steam Generator

SMB:  Site Management Board

TOE: Technical Operability Evatuation

Safety Factor of 2: In analyzing the operational fife of the locking tabs, the largest crack size was used
to account for the worst condition. This crack size was then multiplied by a safety factor of 2 in the model
to predict the tab iife.

© 6 © 0 0 0 8 6 6 0 5 0 ® 0 o
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Appendix “B” Project Funding History
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Comments:

There have been no releases for this project to date as currently, conceptual funding is being used to perform
prefiminary work, A Full Release will be used to complete 100% design, installation, commissioning and AFS of
the modification for Units 7 and 8 as well as the project close out. This approach will enable funding for early
tender and award of installation contract.
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Appendix “C” Financial Model - Assumptions

Project Cost Assumptions:

For the majority of engineering and design work, overtime has been assumed to be 10%. For field personnel,
overtime has been assumed to be 25%. Installation estimate is based on Unit 5 and 6 experiences with
assumed instalfation benefits for new design.

Itis assumed that the Locking Tab replacement moditication will be conducted over 2 outages as follows:
- Unit 7 during Fall 2008
- Unit 8 during Spring 2010

Financial Assumptlons:
The rate of inflation estimated at 2% is consistent with Corporate guidelines.
Project / Station End of Life Assumptions:

Based on a memo to D. Power from J.P. Froats, “Pickering Units 5, 8, 7, and 8 End of Service Life Predictions”,
May 10. 2006, we have assumed that End of Life for Units 7 and 8 will be 1% quarter 2014 and 1% quarter 2016
respectively.

Energy Price / Production Assumptions

The price of energy is estimated based on Corporate System Economic Values. Production from each
Pickering B unit is assumed to be 516 MW at a capacity factor of 85%.

Operating Cost Assumptions
N/A

Other Assumptions:

The cold leg locking tabs are expected to fail after 6.3 EFPYs which is assumed to be:
- Unit 7: September 2011
- Unit 8: October 2010

Repairs to Unils 7 and 8 can be postponed untit September 2011 and Octaber 2010 respectively because a Fitness
for Service Evaluation of cracked hot leg locking tabs concluded that cold leg locking tabs will not fail prior to 6 3
Effective Full Power Years (EFPYs) and failure of hot leg locking tabs is not an cperability issue. This analysis is
based on a safety factor of 2.



Filed: 2013-09-27
EB-2013-0321

Ex. F2-3-3
Attachment 1 Tab 2

OPG Confidentiat Page: 16of 18

20, A8 G 299 DK

SV 53
NERAT]DN

ONTARIO#
GER

BUSINESS CASE SUMMARY
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_Full Release Business Case Summary NK30-BCS-33115-00007-R000

Attachment “A” Project Cost Summary

This: b
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. 228 280 A 31?
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163 : b 1228
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Twmm«m i
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3
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Pcirigment 09) 5

Engneering 8 Draftng (OPG) |- | 1181 ao| o 37 as] T T T a9
Materal o '
!nstai’anon PWL; BIU ;
Contxact Desngn e Yy |

Contract Other ; =
'Instai!anon :MS

Interest {Capital Project Onty)
Project Cost o contingency)
JGeneraI 3l Contingency

Specaﬁc Contingency i
meed Costs{ incl contingency): -
'2007-2011 Business Pian
\Varisnce to ;
Commrtted Cost ‘
.mventory WrRe Off—aeqmre-d . J
Spare Parts / tnventary 5
?ce!a% ﬂ&m {auci contingency)

528 9,664

. (6,300);

4{1,0)' (.400)
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BemowtComstotimabon) 1 e Dopos Rl e e B T B

E

Basis of Estimale -

Desagn Complete

rd

NA

. 100%

' Budget + 30% to - 15% L

1 Ouahty of Estzmate

Yes

| OPEX used

Lessons Learned
: Phase 1 Actuai Used
Compiatm\m 81(3

3 Party Estimate
. Reviewed by Sponsor |
[ Simitar Projects

i

,X?%..__.

:1‘- Bqueta_ry Quote(s) e o Hla
* Contracts in place ; No
- Variance to Business Plan

The estzmated vartarCD{S) to the 2007-2011 Business Plan will be addressed throuqh the portfolio managemant process.
A PCRAF will be approved by Jan 2007.

fommimaee

b NG
L NA

Approved By
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Attachment “B” Project Variance Analysis

5 i

el S

[ Project Management (OPG})

iEngineering & Drafting (OPG) |

S

'Installation ~ OPG Support

.Contract - Design

{Contract - Installation

Contract -Other
Jnstallation - IMS

‘Sub Total

Foreign MaterialUnits " "~

BARC/Open/ Clase

'Unit 7 & 8 contingency

Project Costs (sxcl contingency]
General Contingency
Spectic Contingency -
Project Costs {Incl contingency} | ~ 26,234 |

Comments:

r'

This project was identified in March 2006. Currently,

and prepare the Full Release BCS.

s

fAdditionél cost due io. longeriprojéci.duratiohjyearé.
. —e.. . Instead of 2 years for Units 5 and 6, !
229 (301)

{Replacement of fastener only. No design for sealing
:skins is required.

S e R

conceptual funding is being used to start the Design waork
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Attachment “C” Key Milestones

s . Mﬁ;&ﬁmn
58 Feb | 2007 | FAT. Full Releacs 505 Approved
15 Mar 2007 _ | IDR: Design Requirements Approved and Issued o
~D1: Finai Design Complete {Unit 7}
14 St e DCP: Design Permanent Mods Documents Issued
o Nov 2007 | MCA: Major Contracts Awarded (2 Units)
20 Sep 2008 | SO!: Start of Installation (Unit 7) N
15 Bec 2008 | AFS: Available for Service Meeting (Unit 7)
FD2: Final Design Complete {Unit 8)
01 Feb <o DCP: Design Permanent Mods Documents lssued
15 Feb 2010 SOl Start of Installation (Unit 8)
15 May 2010 | AFS: Avallable for Ser\nce Meeting (Unit 8)
| 15 Feb 2011 | PCS: Close-out Starts
31 Aug 2011 PCM: Plan Complete Milestone & i
| - dag i

A Project Execution Plan (PEP) will be approved by May 2007

Comments:
+ll outage milestones wilt comply with N-PROC-MA-0013 Revision 58 (Planned Outage Management).
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