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Ao AREVA il KS2C23 B - Ft 7 BT

KS2CY23 MUR%%E?%H (Kuosheng Unit 2 Cycle 23 Reload Licensing Analysis for MUR Power Uprate Program)

32-9187369-000 | Kuosheng KS1R23 (KSHI1-24) Exposure-Dependent Heatup Analysis

32-9190397-000 | Kuosheng Unit 2 Cycle 23 Turbine Trip Without Bypass Analysis

32-9190398-000 | Kuosheng Unit 2 Cycle 23 Feedwater Controller Failure Without Bypass

32-9190399-000 | Kuosheng Unit 2 Cycle 23 ASME Overpressurization Analyses

32-9190400-000 | Kuosheng Unit 2 Cycle 23 LOCA Limiting Power History

32-9190402-000 | Kuosheng Unit 2 Cycle 23 MCPRf Analysis

32-9190406-000 | Kuosheng Unit 2 Cycle 23 MCPR Safety Limit Analysis

32-9190408-000 | Kuosheng Unit 2 Cycle 23 Thermal Limits

32-9191157-000 | Kuosheng Unit 2 Cycle 23 Fuel Cycle Design for Measurement Uncertainty Recapture (MUR) Power
Uprate Program

32-9192550-000 | Kuosheng Unit 2 Cycle 23 Disposition of Events

KS2CY23 MOC SPU??%ET%{ (Kuosheng Unit 2 Cycle 23 Reload Licensing Analysis for Stretch Power Uprate (SPU) Program)

32-9191070-000 Kuosheng Unit 2 Cycle 22 Core Follow and Projection

32-9197028-001 | Kuosheng Unit 2 Cycle 23 SPU Disposition of Events

32-9197029-000 | Kuosheng Unit 2 Cycle 23 SPU Heat Balance Analysis

32-9197030-001 | Kuosheng Unit 2 Cycle 23 SPU Pellet to Cladding Gap Heat Transfer Coefficient

32-9197031-001 | Kuosheng Unit 2 Cycle 23 SPU Transient Inputs

32-9197032-000 | Kuosheng Unit 2 Cycle 23 SPU Turbine Trip Without Bypass Analysis

32-9197033-000 | Kuosheng Unit 2 Cycle 23 SPU Load Rejection Without Bypass Analysis

32-9197034-000 | Kuosheng Unit 2 Cycle 23 SPU Feed Water Controller Failure Without Bypass




32-9197035-000

Kuosheng Unit 2 Cycle 23 SPU ASME Overpressurization

32-9197036-000

Kuosheng Unit 2 Cycle 23 SPU LOCA Power History Analysis

32-9197037-000

Kuosheng Unit 2 Cycle 23 SPU MCPRf Analysis

32-9197038-000

Kuosheng Unit 2 Cycle 23 SPU MCPR Safety Limit Analysis

32-9197039-000

Kuosheng Unit 2 Cycle 23 SPU Thermal Limits

32-9197190-000

Kuosheng Unit 2 Cycle 23 Stretch Power Uprate (SPU) Thermal Hydraulic Data for Mechanical Design

FS1-0009995 Rev

Kuosheng Unit 2 Cycle 23 Fuel Cycle Design for Stretch Power Uprate (SPU) Program

FS1-0010187 Rev

Kuosheng Multicycle Step-Through to Support SPU Generic Licensing Analyses

FS1-0010617 Rev

Kuosheng Cycle Independent Loss of Feedwater Heating Analysis for SPU

FS1-0010619 Rev

Kuosheng Unit 2 Cycle 23 Control Rod Drop Accident Analysis for SPU

FS1-0010620 Rev

Kuosheng Unit 2 Cycle 23 Stability Analysis for SPU

FS1-0010741 Rev

Kuosheng Unit 2 Cycle 23 Cycle Independent Control Rod Withdrawal Error Analysis for SPU

FS1-0010921 Rev

Kuosheng Cycle Independent Mislocation Analysis for SPU

FS1-0010975 Rev

Kuosheng Cycle Independent Flow Runup and LHGRFACf Analysis for SPU

FS1-0011337 Rev

Kuosheng Cycle Independent Misorientation Analysis for SPU

FS1-0011636 Rev

—_ = = | =m | =m =m  =  = | = | =

Kuosheng Unit 2 Cycle 23 Neutronics Disposition of Events for SPU
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FS1-0011967 Rev 1 Kuosheng Unit 1 Cycle 23 Core Follow and Projection
FS1-0012042 Rev 1 Kuosheng Unit 1 Cycle 24 Fuel Cycle Design

FS1-0012161 Rev 1 Kuosheng Unit 1 Cycle 24 Stability Analysis

FS1-0012227 Rev 1 Kuosheng Unit 1 Cycle 24 Control Rod Drop Accident Analysis
FS1-0012316 Rev 1 Kuosheng Unit 1 Cycle 24 Disposition of Events
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~ KS2C23 % KS1C24 M - H K i h g+

A~ Qualification requlrements for the responsible engineers of

Core Design ~ Transient Analys1s & Q.C. people
WIRFUR R ) I I YRR

1. Adrian.Constantinescu : T+ M.S. Nuclear Eng.
Neutronics_Engineer Experience Education Discipline
(Project Engineer) (years) (Major/Degree)
2. Paul Smith : 4+ M.S. Nuclear Eng.
Neutronics_Engineer Experience Education Discipline
(Project Engineer) (years) (Major/Degree)
3. Garrett Grove : 1+ M.S. Nuclear Eng.
Neutronics_Engineer Experience Education Discipline
(Project Engineer) (years) (Major/Degree)
4. P. D. Patchana : 15+ M.S. Nuclear Eng.
Neutronics_Engineer Experience Education Discipline
(Team Leader) (years) (Major/Degree)
5. J. Dirk Howlett : 13+ B.S. Nuclear Eng.
Safety Analysis Engineer  Experience Education Discipline
(Project Engineer) (years) (Major/Degree)
6. Sean C. Mellinger : 23+ B.S. Nuclear Eng.
Safety Analysis Engineer Experience Education Discipline
(Team Leader) (years) (Major/Degree)
7. Stone S. Luo : 14+ Ph.D. Nuclear Eng.
Safety Analysis Engineer  Experience Education Discipline
(Project Engineer) (years) (Major/Degree)
8. Janet C.H. : 27+ B.S. Mechanical Eng.
Safety Analysis Engineer  Experience Education Discipline
(Project Engineer) (years) (Major/Degree)
9. Dazhi Wang : 12+ Ph.D. Nuclear Eng.
Safety Analysis Engineer  Experience Education Discipline
(Project Engineer) (months) (Major/Degree)

Do the above responsible engineers meet the vender's qualification requirements ?

AR Y PR T A R T I SR

11 -



Yes V No N/A

Comment *

(1). Fl="P2E Ak ’?‘7%“ EMF-2034 Rev.5 “Neutronics Richland Design and
Analysis Training Requirements” FL' VF'FR(April 2012) -

(2). E AR %Eﬁf”*'ﬁﬁ%@*ﬁéf, EMF-2044 Rev.4 “Thermal Hydraulics Richland
Analysis Training Requirements” [“J?j’ﬂf?"iﬁﬁ(lune 2012) -

(3). e EHQORI IR ST ATEALIFAIFVR A - — 4 AREVA 2+ il (SR R iRy -
FYWEE QAT ?ﬂﬁﬁﬁ[?ﬁ

(4). ;“EI‘S«J'J‘?‘%E’E‘ AREVA * il 4ﬁﬂ’%ﬁi’5ﬁ7“%§+ - Eﬁ“ﬁ'%?”ﬁﬁ%ﬁ'%&ﬁ?f » 3535 Traingin
/Qualification el F{a%&Garrett Grove # F'5%” EMF-2034 Rev.5 “neutronics
Richland Design and Analysis Training Requirements ~ . 3.2.4 TEJ?”%WPJ”’FE’
(Neutronic Safety Analyses [CRWE, CRDA, FMLD, FMROTATE, Stability, LFWH, SBLC,
and LHGRFAC-f]) ) » & =F %4 =* F{J%ﬁ i AREVA ° F{J?ﬂi Garrett Grove L'%‘L”?‘}ﬁ[%ﬁd?”
A > PRI j’%ﬁ: (=37 AR AREVA FF :‘F‘E%&F i el S VS
[l RS > AREVA 2 Fil 2 ﬁﬁj%ﬁ[ P =S Eﬁivx 2 P FETEP - PNIFEES St
‘ETFSTTEITE'%%T [Filfe!t Finding » AREVA 34T+ ﬁiﬁn& 1 PR > &% 3.2.4
,F[?”mﬁcpfj%a fFl(f‘H fFIF"Tg‘J:iIL F‘/?”?ﬁﬁ&ﬁ'lﬂ% guideline ™" # B3 3.2.4 Zfifl1E
1) » ST S ARSI LY R K 3.2.4 TR - AR AREVA il
lﬂSiF‘l = 1E'?”§%%E'%€v =1 gigf Fl I'E'S‘IL”?‘}?ZB;’};"TEJ?”EW AR 3.2, 4 7R o 1EXS
]w 5l AREVA IS LA R A Eﬁg‘ﬂ‘d’ FFH‘F—'E'?FEF[F Vﬁ””ﬁzg‘ﬂ‘ T B F—“E'U/?”?\ﬁ&
Al PIHE 20 F ﬁﬁ‘ (BI85 NI 4 ll&ﬁ%%ﬁﬁ%g% 'IT‘E[FTJE??%"
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B~ Vendor's Internal Quality-Assurance Performance :

l.

A R AL R RS Y iR

Has vendor finished internal QA procedure or independent-review on schedule ? (safety
analysis and Core design)

AR B 5 R T 2

Yes V No N/A

Comments : KS2C23 MOC SPUﬁEPﬁ§§”*§§§%1”$§%55§ » M f&Licensing Analysis Work Plan
ﬁ%i%@E% T GO TS LSS R i 2
ﬂ“*éﬂg‘ KS1C24 Sf#e %ﬁﬂﬂtﬁ[ ?‘HJEJJ:[EWLL’?‘HHJJEJF F[

Is the vendor’ s internal QC process appropriate?

K R AL 2

Yes V No N/A

Comments - ETE%KSZC23 MOC SPU'H'KSlC24tﬁﬁi@§1+§§§%14%EE9EU§%$1%H ’féﬁiéﬁAREVA_?
ﬁJEMF—1928(P)PIO4 119 Revision 16" Engineering Work Practices Calculation Packages |
K FSOP-07 Revision 3 "AREVA FUEL BU OPERATING PROCEDURE | ﬁt7t?EFf§Jf“H1 RS

HIOC * FIok kg

Are there any comments or recommendations in vendor's internal independent review
document ? Have the comments or recommendations been corrected or reflected ?

A5 T SR RL Y £ SRS L 0 S S LRL RSP T2 e 9

Yes V No N/A

Comments : A4 KS2C23 MOC SPU » KS1C24 tﬁ%ﬁi@?‘u%ﬁ%ﬂ 71 AREVA 2P QC *
PV S SR RS el Ry B s F | FI Ay e

-13-



C~Core Design Audit Plan
R

Fuel System Design

1. Is thereload fuel type licensed by ROCAEC ? Is there any change or update in dimensions
or component from "Mechanical Fuel Design Report", that approved by ROCAEC ?
(including fuel channel)

SRR SR (918 DRI T DS AR Sl (o
lﬁ**ﬁﬁ‘
Yes V No N/A

Comment * HEFUFSE I (ATRIUM- 10) 3 fjt # IS [R5 HRE R £ 2 AY B -

2. Does the enrichment (u-235) of reload fuel match the TPC's expected average discharge
fuel batch exposure ?

SRR S AL T R 2

Yes V No N/A

Comment ﬁ‘%J*TEﬁ‘ 47-9149851-000 (Multi-Cycle Fuel Management Analysis for KS2C23
AREVA NP Fabrication Batch KS2R22) % 47-9162785-000 (Multi-Cycle Fuel Management
Analysis for KS1C24 AREVA NP Fabrication Batch KSIR23) - fi'#1KS2C23 » KS1C24 fi
BUSSERARE S T4 4.046 wi% U-235 5 F| i BIRHETF FS1-0011636 Rev 1 (KS2C23
Neutronics Disposition of Events for SPU)® FS1-0012316 Rev 1 (KS1C24 Disposition
of Events) > fi'# KS2C23 *» KS1C24 Egﬁﬁﬁﬁiﬂﬁﬁﬂ%ﬁﬁﬂ§EWE?ﬁ@57HHE@ 4.044 % 4.043 wt%
U-235 « {0055 (S0 AR LA DR o e L BB~ 4
FHEECKS2C23 MOC SPU'H'K81C24§§3*F;ﬁxngﬁﬂnééﬂﬁﬁ%éﬁ%flﬁﬁs,o

Nuclear Design
=

1. AREVA [CASMO-4/MICROBURN-B2) GE [TGBLA-04/PANACEA-10] Are above lattice and 3D
simulator code's version updated ?

R BT 2 LV ARl = AR VA R AL AR IR 2

Yes 'V No N/A
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Comment : @Eﬂ?ﬁﬂ?{ 51-9195362-000 (KS2C23 Licensing Analysis Work Plan for SPU
Program)* 51-9200108-001 (KS1C24 Licensing Analysis Work Plan for SPU Program) °
F IR 1.7 55 A7H=% CASMO-4/MICROBURN-B2 =I# /& TH %{ﬁtrﬁ%ﬁ'ﬁmﬁ °

2. Are the cycle-specific information [GE FRED]) [AREVA Plant Parameters Document and
Work Plan] reflected in core design?

R e F F\’Z’% [GE Fuel Release and Engineering Data) [AREVA Plant Parameters
Document and Work Plan] ?

Yes V No N/A

Comment - HE‘W% %if“fﬁ FS1-0009995 Rev 1 (KS2C23 Fuel Cycle Design for Stretch
Power Uprate (SPU) Program)J/ table2.1 » 51-9195362-000 (KS2C23 Licensing Analysis
Work Plan for SPU Program) table 2 » KS2C23 MOC SPU %~ %ﬁﬁfl FRTHTIT -
Hg‘ﬁ/f*ﬁ %‘f*fﬁ FS1-0012042 Rev 1 (KS1C24 Fuel Cycle Design).V table2.1 »
51-9200108-001 (KS1C24 Licensing Analysis Work Plan for SPU Program).” table 2
KS1C24 A et 17 Rt 2Rt -

3. Does reloaded fuel cycle comply with vendor's internal fuel-shuffling-criteria?

R F IR = B RRL S R 1SR PR 2

Yes V No N/A

Comment : KS2C23 MOC SPU -~ %ﬁﬁ%ﬁ F[ t 51-9195362-000 (KS2C23 Licensing Analysis
Work Plan for SPU Program)iﬂﬁ ’ %:3‘ EarEY “hET FS1-0009995 Rev 1 (KS2C23 Fuel Cycle
Design for Stretch Power Uprate (SPU) Program),l/ Appendix C (GE SIL 320 » AREVA Fuel
Management Guideline Compliance Check)= Appendix D (REMACCX Criteria Check) ¥EH]
ﬁ%ﬁ‘ Max(P-Pcs) =2 kw/ft > Eg“ﬁr’%l ffF[[ F’Zf S[FFLYELE S KS2023 MOC SPU %~ F
§+o

KS1C24 #-= %ﬁﬂ*;}r F[ ' 51-9200108-001 (KS1C24 Licensing Analysis Work Plan for SPU
Program)iﬂﬁ J %:ﬁ%’?ﬁﬂﬁ FS1-0012042 Rev 1 (KS1C24 Fuel Cycle Design).” 6.7 (GE
SIL 320) ~ 6.8 (AREVA Fuel Management Guideline Verification)=® 6.9 (REMACCX Criteria
Check) {&E‘Wﬁﬁg‘ Max(P-Pcs) =<2 kw/ft > Eg“ﬁr’f‘é A ff‘%lﬁ}%#w 5 KS1C24 &

et

4. Is the reloaded fuel cycle designed in accordance with approved procedure?

Ao AR FERERL PR T P T i 2
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Yes V No N/A

Comment : Séﬂﬁ‘[ Eﬁ@%ﬁu%ﬁ%ﬁ?; FS1-0009995 Rev 1 (KS2C23 Fuel Cycle Design for
Stretch Power Uprate (SPU) Program) ® FS1-0012042 Rev 1 (KS1C24 Fuel Cycle Design) »
KS2C23 MOC SPU & KS1C24 @T“?ﬁlf@ﬁﬁﬁfﬁ%ﬁ EMF-2000(P) Guideline 2-2 Rev. 6
EMF-2000(P) Guideline 2-8 Rev. 4 #fii= o

Do vendor review and file TPC's "Core design review report"(Calculated by
CASMO-3/SIMULATE-3 code)?

(S B %'ETHL7 Fal g ’5@”}[5 %ﬁﬁﬁﬁ%ﬁ VHEZE?

Yes V No N/A

Comment * % IR B2 2" 1 o 2t i 897 (CDRR) "~ 17 2+ ) CDRR #5971
o R R R pJ PRI BT T RLA/COLR PR 2 e
Y W] R R R s

Check the input and design-record-file of lattice code, [ GE TGBLA, AREVA
CASMO-4]) ,especially the various pin rods distribution, rod dimensions. Is there any
update or error ?

BSOS R OERR T S R R U
S R L 2

Yes V No N/A

Comment - k& KS2R22 ~ KSIR23 » KS2R23 .V Cross-Section Library Generation ?rﬂ:?:{
(32-9157294-000 ~ 32-9165727-000 » 32-9187713-000) féfﬁﬂﬁ’%lﬁ#[ﬁ%?“ﬁ“ i
TR -

Check the input and design-record-file of 3-D simulator code [GE PANACEA]) [AREVA
MICROBURN-B2]) , including fuel type declaration, various fuel segment length, various
fuel segment type declaration. Is there any update or error ?

LIRS SN SE =Nt R SN i ﬁﬂbmﬂﬁj’ ’ Eﬂff ISR B *E
TIPSR Segment = WA segment O 1Y e 'iF‘L i ?

Yes V No N/A

Comment : 49 KS2C23 MOC SPU * KS1C24 i M 7t Bsh 20 ISR, - 1oy
g 2 KS2C23 MOC SPU ﬁﬁj“ 7Fﬁi{(hsc.kSZc23_St613_81)11)73'.?1‘§]TF, FES1-0009995 Rev 1 (KS2C23
Fuel Cycle Design for Stretch Power Uprate (SPU) Program) ; KS1C24 ﬁE?J‘_‘ it

-16 -



10.

1.

(hsc.kslc24_step)7ﬁ§+ﬂ%} FS1-0012042 Rev 1 (KS1C24 Fuel Cycle Design) °

Check all dimension parameters of fuel assembly . Is there any update or error ?

B S ] AL T

Yes V No N/A

Comment : KS2C23 » KS1C24 }ETL‘%\ﬁﬁﬁﬁglj AREVA * FIJLV ATRIUM-10 %3] » A5 A+ ‘ifgwﬁ
u\\éﬂtzﬁ%ﬁni

Check all thermal-hydraulic parameters are correct, including the loss coefficient
of LTP~UTP~water tube inlet ~water tube exit & spacer, leakage flowmodel, power-flow
fitting coefficient etc. Consistent with "Fuel Design Report", that approved by
ROCAEC ? Is there any update or error ?

B B R R T ?

Yes V No N/A

Comment : ﬁ% KS2C23 MOC SPU ® KS1C24 %~ F%ﬁﬁ?“ ffi(hsc.ks2c23_step MUR_ proj °
hsc.ks2c23 step_spu » hsc.kslc24 step) VEV|s]iagr 2 555 ﬁﬁw\

If vendor's "Fuel Cycle Design" available, check the input of thermal limit library.
Correct or not ?

B Al R R Ly T 2

Yes V. No N/A

Comment - ﬁ%KS2C23 MOC SPU COLR %E[k’ KS1C24 FECD %5[ (COLA-103-3189- prelim000_DS
K FS1-0012042 Rev 1) Al = ]"Efﬁ*\!ﬁ{ O F%?E:TF ﬁ *flt (hsc.ks2¢23_step MUR_ proj
hsc.ks2c23 step_spu ¥ hsc .kslc24_step)L’ﬁﬁﬂf@?ﬂﬁliﬁ?\éﬁfﬁ%ﬁ?{

Does [GE peak pellet discharge exposure) or [AREVA peak discharge rod exposure
peak discharge assembly exposure]) of reload cycle remain within the ROCAEC approved
limit ?

A BOC 254 %W"%‘i?rﬁ

Yes V No N/A

Comment - *é%ﬁ‘;f FSl 0011636 Rev 1 (KS2C23 Neutronics Disposition of Events for
SPU) » KS2C23 %= %dr@ﬂ\xq VISR PN AT B 50,9857 GWd/MTU<<54.0 GWd/MTU » f& 35l
ES Rk 56.931 GWd/MTU<58.7 GNd/MTU > £ U= 9 1 s i -
Héﬁﬁ‘“ﬂﬁ FS1-0012042 Rev 1 (KS1C24 Fuel Cycle Design) » KS1C24 7~ %ﬁiﬁ*éﬁ[ﬁ
ISR ISR £ 51,2321 GWA/MTU <540 GWd /MTU» sk -2l TSR 405Ee £ 5638 GWd/MTU<58 7
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12.

13.

14.

GWd/MTU > - £ U= EpASE I ASpe L -

Are the hot-target eigenvalue and cold-target eigenvalue updated and established
appropriately ?

BV EUSETRINGE (kefT) b ™ TEFRps o oo fei 2

Yes V No N/A

Comment * KS2C23 ¥ KS1C24 Ja#{fi* | MICROBURN-B2 1 == E+ AREVA % f[ﬁ” ijkdiﬁhj
47 "KS2C22 Core Follow and Projection (ETET%} 32- 9191070—000) K" KS1C23 Core
Follow and Projection (%%Eﬁéﬁ FS1-0011967 Rev 1) Fh&T» FJFRGEKS2C23 » KS1C24 £
1, Y EARBETTENG > P EREETTE PN E=U TERER dE RE BRE N

Is the radial RMS error between TIP trace measurement data and off-line axial power
profile of core follow calculation reasonable ? [AREVA: one standard TIP deviation
6% x1.645 =9.87% , 95 possibility ,95% confidence less than 9.87 % for
CASMO/MICROBURN code]) [GE : 8.6% TIP uncertainty is used for SLMCPR calculation for
TGBLAO4/PANACEA1O code] ? Are the TIP total nodal RMS error reasonable %

o+ S SR PR e TIP B! 1Y IR AL £

Yes V No N/A

Comment * Rl KS2C22 43R BTt =il TIP BHRIELY 7 YA BIR » DM AREVA
fEE?%ﬂ(EMP-ZOOO(P) Guideline 2.7 Rev2 6.4)4/ % » KS1C23 )i 32iflp[1 » PRI ik
i~ TIP Bl B FHET -

Are the over-all average differences between on-line and off-line MFLPD &MAPRAT of
core follow calculation reasonable ? [TPC think the differences less then 5% in 3-D
Simulator code are reasonable.] .Are over-all average differences between on-line
and off-line MCPR reasonable ? [TPC think the differences less then 3% in 3-D
Simulator code are reasonable.) . Are the off-line results more conservative than
on-line ?

A= sEREEE FT), MFLPD & MAPRAT » H U EEFET (LPRM adaptive ) SESSGEHET (Non LPRM
adaptive) Fififd IV = JHH $9323E RLT ﬁiflfﬁﬁ‘P[F[%ﬁiﬁ? THES% ] QMCHR?GEf;F[p
B[ R 1 3 ] 2

Yes Vv No N/A

Comment : 9 KS2C22 % - sEIIRET I, (47-9199861-000) » 1T MAPRAT ~ NFLPD  MCPR
TN 3. 0% 3. %M 4. 1% ESRT 73 VAR St 055 MCPR R FEGE 85 4. 1%
AREVA 7257 MCPR 7 SR > 23 ¢
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15.

16.

17.

%Jﬁﬁff; KS1C23 *ET“;H[EEE:—TE,T%} (FS1-0011967 Rev 1) » FTS)*/{F]‘EFJ MAPRAT ~ MFLPD » MCPR #& 32
ZTHIEE 5.4% ~ 3.8%% 3.2% > [% +" MAPRAT U/f’/]‘fi—i"ffﬁYFféEU/@%:ﬁ 5% ° AREVAI?JH MAPRAT #&
R 5.4%%6'1%5’%%?@[[@@ (=200 C1-U L ﬁ“ﬁﬁrfﬁ%ﬁé@ (e T
%%J%‘F'ﬂi/[“ :

The difference between MB and POWERPLEX in margin to APLHGR Limit (5.4%) i1s larger
than commonly encountered in Taipower plants (typically less than 5%). However, the
differences are only slightly higher than those previously encountered recently for
KS plants*. In addition, the minimum margin to the APLHGR limit during the effected
exposure ranges was more than 14.4%. Therefore, the relative large differences had
no 1mpact on plant operations. For these reasons, the deviation between MB and
POWERPLEX 1s considered insignificant.

*KS2C21 encountered under-prediction in margin to LHGR and APLHGR limits up to 5.6%
and 5.3%, respectively. (47-9173629-000)

Will the reload core designs meet planed full-power-cycle energies ? (Nominal-window
consideration) ?

STEAL B %ﬁif i ]:T/\[ ?f’ﬁﬂﬁﬂ&ﬁugﬁjs ?

Yes V No N/A

Commen t 1%§¥ﬁ§%$7?{PSl-OOO999S Rev 1 (KS2C23 Fuel Cycle Design for Stretch Power
Uprate (SPU) Program)» FS1-0012042 Rev 1 (KS1C24 Fuel Cycle Design)&t Eladiid » KS2C23
k’KSlC241EﬁUF:§ﬂ7}HHf 1674%33 GWd & 140533 GWd - ﬁwi%%bif SN flﬁﬁ gyszAj*

Will the reload core designs meet shut-down-margin (SDM) requirement ? (Short-window
consideration)

SR = R RTRL I Y R RR R R 2

Yes V No N/A

Comment : §ﬁ¥f‘+ | FS1-0009995 Rev 1 (KS2C23 Fuel Cycle Design for Stretch Power
Uprate (SPU) Program)’v FS1-0012042 Rev 1 (KS1C24 Fuel Cycle Design)Fhladifd » KS2C23
MOC SPU . MOC {4855k (CSDM) £% 1.63% » $5t - pofbES ke (CSDM) B 1.34%  KS1C24 7 BOC f
FS Rk (CSDM) B 1.12% » Fﬂ?%?TFTfﬁ%%%?ﬁ?ﬁg(;;1.0%)°

Will the step-through rod patterns of reload core design meet the requirement ?

Including thermal 1limits ratio margins, full power operation capability,
spectrum-shift strategy etc.
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18.

19.

SRS o P 9%ﬁifﬁ“ﬁ”,mﬂilﬁﬁ??€” "I R “%lﬂ DHEE" I3 7

Yes V No N/A

Comment : éﬂﬁ‘“ﬂﬁ FS1-0009995 Rev 1 (KS2C23 Fuel Cycle Design for Stretch Power
Uprate (SPU) Program)» FS1-0012042 Rev 1 (KS1C24 Fuel Cycle Design)&t it » KS2C23
MOC SPU » KS1C24 £k 55 || 55 MAPLHGR=14 . 6%~ 15. 1% LHGR= 11.2%* 10. 2% MCPR=8 . 4%
R 8.8% T F[%y'%?ﬁ:h( =8%) °

Will the reload core design meet the SBLC system concentration requirement ?

Ak B %‘ﬁi?[ M fi SBLC Ak felof 2

Yes V No N/A

Comment : %@?rﬂ?} FS1-0009995 Rev 1 (KS2C23 Fuel Cycle Design for Stretch Power
Uprate (SPU) Program)» FS1-0011636 Rev 1 (KS2C23 Neutronics Dispostion of Events
For SPU)FHFTHH » KS2C23 MOC SPU -V MOC SBL 46k PSERHHIE 1.19% » [ 7148 S5 (=
0.88%) °

%/J@ﬁ’raf“[‘ﬂ%} FS1-0012042 Rev 1 (KS1C24 Fuel Cycle Design) * FS1-0012316 Rev 1 (KS1C24
Dispostion of Events)FtgladifN » KS1C24 BOC SBLC f&t /| SR AL 1.18% Hﬁ}%i@
¥ (=0.88%) °

Is the reloaded fuel cycle optimum design considering the fuel utilization ?

RV P13 o IR AL SRR R 2

Yes No N/A V

Comment : F;@E@?rﬂ%} FS1-0009995 Rev 1 (KS2C23 Fuel Cycle Design for Stretch Power
Uprate (SPU) Program)® 51-9195362-000 (KS2C23 Licensing Analysis Work Plan for SPU
Program) > @’fz‘*'ﬁ@?’r’f?@%@ MR R SR R - S TR 2
PR R BT P9 SR 1 o b LRSS 7 S B 2 53 AR -0 = KS2C23 MOC SPU 7
F' AREVA * Fljk’¢;‘FlJ/§ AGE o

5Jg\|%n§fﬂ% FS1-0012042 Rev 1 (KS1C24 Fuel Cycle Design)® 51-9200108-001 (KS1C24
Licensing Analysis Work Plan for SPU Program) ° ’ﬁﬁﬁ“?ﬁ@ﬁépﬁlﬁﬁ%g@ﬁé)ﬂﬁ ’
T @Eﬂiﬁfﬁ'ﬁlﬂ/%ﬁ &I e al o L I d*lﬁiﬁ[ P SRR 18 b b 42l £ e O
B0 - KS1024 }E R 1 ARBVA 2 il 4 2 il B oA
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Transient Analysis

P A7

L.

Is the version of CPR correlation consistent with ROCAEC approved version ? [GE GEXL]
[AREVA SPCB or ACE]
B AR AL

Yes 'V No N/A

Comment3KS2C23SPUfﬁﬁ@LVﬁﬁﬁ?fﬁikf:%%ﬁz?QTgirﬁ@ACE/ATRIWMRevl,ANP—10249(P)(A)’
ﬁ%?§1?L‘ﬂ%zﬁﬁiﬁ3F7FZﬂ%$DEW » (HE WIS E K-factor FHETT ISRYS > AREVA 2 Filb3R"
Modified ACE Correlation(F¥ as-submitted ACE correlation)gi#r 4 KS2C23 SPU . CPR -
20 i L B 1 o PR KS2C03 SPU LV RLA B ST ARk i 1 < AREVA 24l 38 17
KS2C23 SPU fVF'[i¥Tfﬁ =1(12-9196633-000 *) ’FEﬁuﬁlEJNV CPR #gRkA P 2 CPR
K-factor FHEI T IS R/F - KS2C23 SPUY RLA B 50 il [Ty ™ | -

Are the distributions of additive constant of CPR correlation updated ?

quJEF'EJCPREAI' sl f'[ladditiveFﬁ@?ﬁ?ﬁ@ﬁggiﬂﬁégﬁaiyg?

Yes V No N/A

Comment ﬁ‘%¢§+$7§“ 32-9197038-000(KS2C23 SPU MCPR Safety Limit Analysis) » F45€
Reference 3 » KS2C23 SPU ffli™| CPREFH % Additive Constant £b ACE/ATRIUM Revl, ANP
-10249(P) (A) P&

Is the cycle-specific SLMCPR and delta CPR significant different from previous
cycle 2 Why ? Are the "Uncertainty input parameters” for SLMCPR calculation updated ?

i R IS RL 1 T 2 YO e 2 T SLUCPR e
Uncerta1ntyﬁ*§EE_ EjRER 2

Yes V. No N/A

Comment : KS2C23 SPU & KS2C23 MUR HfRH| ] EEE#I““PENEAI| 155 ACE/ATRIUM Revl, ANP
-10249(P)(A)- SLMCPRJFIt 5 1.10° g‘fZﬂTETj'32 9197038-000(KS2C23 SPUMCPR Safety Limit

Analysis).” Table 2.2 » ANP-3169(P)(KS2C23 RLA).” Table 3.2 » 5T SLMCPR Fﬁg%ﬁ?
Y Uncertainty 28t [{%] Channel Bow Local Peaking Factor "#RI -

Have the plant-specific transient parameters [GE OPL-3) [AREVA Plant parameter
document ] been compared to the previous cycle ? Have the differences been identified
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and reflected ?
i THZ 73 i | FIJ%}(@ PRI S R E (32 F | AT JT\[FIJJ/QE? FE o YL 2

Yes V No N/A

Comment : KS2C23 SPU 7 SLMCPR £% 1.10 o 7 #EEl=" » MOC = NEOC #fH]” MCPR Limit £
Loss of Feedwater Heating (¥ gH-[~yp&Ey) A3l 1.197 » NEOC = EOC Hi[tll & ACPR
£% Turbine Trip w/o Bypass (VUSR] =L 0.15 < {EF AREVA * pil &l ] 4T
MOC % NEOC ]V ACPRFF 57 XK S2C23 SPU - MCPRp(MOC % NEOCHAH ) £% 1. 25 MCPRp(NEOC
= EOC #Af8]) K5 1.27 » KS2C23 SPU ET’*‘F IHRH TRl power /£ 1ow map 3] %%ﬂﬁél’*ﬁ'ﬁﬁ%’?
AE53 T > I MCPR [Pl » BS54 ﬂ’*‘F"«FI FI#% : Feedwater Controller Failure with No
Bypass (FWCENB) ~ Loss of Feedwater Heating (LFWH) - Load Rejection with No
Bypass(LRNB) ~ Turbine Tripwith No Bypass(TINB) » KS2C23 SPU RLA %F[’p:l?i MOC = NEOC
Eﬂj » LFWH 53 #edifd fi* 32 LRNB ~ FWCENB & TINB sj #radfif » NEOC = EOC Hfti] » TINB ' ¥ =
H I’L‘J?’T‘E&,ﬂ/ 73PN o

5. Are the power-dependent OLMCPR well-derived from following transient ? Is the
methodology of transient changed or updated from previous cycle ?

A B S S L A I 53 PR 9 ) 2 TG AL
Rr?

® Turbine Trip w/o Bypass ® UL A ?

® Joad Rejection w/o Bypass ® IEVERIT A 7

® Joss of Feedwater Heating ® o f iR

® Feedwater Controller Failure w/o® G- <AHIF 352258
Bypass [KS] [CS]

® (Control Rod Withdrawal Error ° ﬂﬁjﬂﬁ?ﬂ?ﬁ [

Yes _V No N/A

Comment : KS2C23 SPU .V ﬁ@‘ﬁ'%ﬁﬂ/ @EF#W%&E@@W@E@EIJ‘i’f&?’T‘Fﬁﬁ PrEHEE 2] - K
ngrﬁi' 32-9197039-000(KS2C23 SPU Thermal Limits).” Table 6.3 » Table 6.4 afi{NEH
e FEREI SR Eﬂj Turbine Trip with No Bypass (TINB)ES ilﬂﬁﬁﬁjﬁiﬂ’*‘r’“QEﬁ% EFTKS2C23
SPU ?T‘F SIATFRH [T [fil power/flow map ﬂﬂiﬁkﬁ“gﬁ?&ﬁﬁlfﬁ?ﬁf“n o It MCPR L
o ﬁ?ﬁ;’fﬂ’*‘ﬁ; JFIFTES ¢ Feedwater Controller Failure with No Bypass (FWCENB) ~ Loss of
Feedwater Heating (LFWH) ~ Load Rejection with No Bypass(LRNB) ~ Turbine Tripwith No
Bypass(TINB) ~ Control Rod Withdrawal Error(CRWE) o

6.Are the flow-dependent MCPR well-derived from Flow-run-out transient ? Is the
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methodology of transient changed or updated from previous cycle ?
BV b o e UL VA Flow- run-out PR3 MRS E] 2 RS A7
$iji_ ﬁ? [

Yes V No N/A

Comment : g‘FZ 32 9197037-000(KS2C23 SPU MCPRf Analysis) > KS2C23 SPU¥TEﬁTﬁEa
J/Eﬂﬁﬂfﬁj*ﬁiﬂiﬁiﬁﬂﬁﬂﬁ:ﬂiFlow run-up EﬁﬁmJJ?Tﬁfﬁhﬁi,U
Is LHGR Limit well-derived from 45% Mechanic-Over-Power (Cladding strain less than

1% ) & 25% Thermal-Over-Power analysis (Fuel-center-line temperature less than
melt temperature ) [AREVA Protection Against Power Transient: 35% over LHGR limit] ?

1 R [ kL AR A el 2

Yes V. No N/A

Comment 1%hﬁ??fﬁf?}32-9197039-OOO(K82C23 SPU Thermal Limits) » LHGR?gﬁ%ﬂﬂﬂﬁﬁﬁbQ‘J
t%ﬁ%ﬁ#$ﬁﬁ#ﬁ*ﬂiﬁi’fE‘LHGRFACpféﬁ“%ﬁﬁ SIPTRE PIHE Utfj &Iﬁﬁj\[/LHGRFACp'VF¢ﬂ§°
KS2C23 SPU;VEHﬁ?%iﬁ?gﬁfﬁﬁxﬁiﬁﬂﬂﬁf&%ﬁﬁﬁ%ﬁﬁij}?Tj‘Ll

Is APLHGR Limit well-derived from LOCA analysis ? (Cladding temperature less than

200°F)
ARSI RL BAZH T LOCA 534l 2

Yes No N/A V

Comment : ﬁiéﬁﬁ%:ET?} 32-9197036-000(KS2C23 SPU LOCA Power History Analysis)
32-9187369-000(KSIR23 Exposure-Dependent Heatup Analysis) ’MAPLHGR;EQIILOCA/ECCS

Independent)kVijH“EE'

Is there no new safety issue should be analyzed ?

LI E L B R T4 2

Yes No N/A V

Comment : [MES KS2C23 7+ MOC &:%15 SPU> Pdﬁ“d:MCPszJTQEﬁ3£4%%LF9EJF i=>d[| Feedwater
Controller Failure with No Bypass (FWCENB) ~ Loss of Feedwater Heating (LFWH) ~ Load
Rejection with No Bypass(LRNB) * Turbine Trip with No Bypass(TINB) ~ Control Rod
Withdrawal Error(CRWE) o fji% FF 1 SLMCPR Eﬁ -1 5 Pressure Regulator Fail
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10.

1.

12.

13.

Downscale(PRFDS)Hi{F -

Is the Stability Exclusion Region well identified in operation domain?
PR ST RL 1 (T H o~ S R

Yes V. No N/A

Comment - j@ OB %} FS1-0010620(KS2C23 SPU  Stability Analysis) »
32-9197028-000(KS2C23 SPU Disposition of Events) » KS2C23 SPU Power-Flow %ﬂl‘ » KS2C23
SPUiﬁﬂﬂj/?Eﬁ&i&%ﬁ@iﬁiﬁmﬁ¢Hﬁhﬁ§£hﬁEE“%R(DR)E@DR:O.85‘E'DR:O.9TFﬁ§§?%%F#°

Is the Peak-Cladding-Temperature (PCT) of LOCA accident analysis updated from

previous cycle ? Should the update be submitted to ROCAEC ?
LOCA 53 Ffl L oty ORI R R R 1 2 R 2

Yes V. No N/A

Comment 1%ﬁ¥?§% %ﬂ 32-9187369-000(KS1R23 Exposure-Dependent Heatup Analysis)
Table 2.1 ! + KSIR23 ij (Lat tice) TRtV 8 i SSkIF B8 (PCT)HG 1704°F » 53174
IE]E”O 0 MWD/MTU - §#$ﬁ%“*%tﬁ % A10B-4525L-15GV50 » KS2C23 i Vﬁiﬁ ISR FE =RV (PCT)

£ 1704°F o

Is the result of Overpressure-Protection analysis acceptable (Pressure less than
1375psig) ?

R TE R 45 2
Yes V. No N/A

Comment * ﬁ?$i§fﬁf?{ 32-9197035-000(KS2C23 SPU ASME Overpressurization)Ff pladi -
KS2C23 MOC SPWIﬁ%%?ﬂﬂﬁéﬂﬁﬁiﬁ?TﬁﬁﬁE$ﬁﬂTf}MSIV Closure ~TCV Closure * TSV Closure
ﬁﬁiifﬁ ASME ﬁ%@?%ﬁf 73 PradiN ~ R F“ [H% 1,375psig JIEL o e %“T} SPU EIfELIR
R 0 MSIV Closure 7 Fradifd f' ¥ TCV Closure » TSV Closureijﬁﬁﬁ%J » MSIV Closure
ST (79 ASME S0y ATt B TS F = KS2C23 MOC SPU MSIV Closure Jf i At
Pr( Steam Line ) = 1246 psig ~ Pr(Vessel Dome) = 1248 psig » Pr(Vessel Lower
Plenum)=1277 psig ° ’g‘Jif”l 375psig V[ - [—J O B D

KS1C24 ) EfET i Hiéﬁ¥?

[s the result of Control-Rod-Drop accident analysis acceptable (Fuel enthalpy less

than 280 cal/gm) ?
ﬂ‘ﬁiﬂﬁmé‘g &ﬁ,’srj’} ﬁjﬁé—?\l 0
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14.

15.

16.

Yes V. No N/A

Comment 1%ﬁ¥h§%$ﬁ%ﬂ FS1-0010619 Rev 1 (KS2C23 Control rod drop accident analysis for
SPU)RH T + KS2C23 NOC SPU SElS1.Y S HFs s 73 Bl 8 EVA 15 264 cal fgm
FTF' I 4% 280cal/gm VIS - AR RO ?Eﬂﬁ} (170 cal/gm) X/ tgts 728 £5L» ‘TFI
THE 770 AL i o

KSI1C24 -2 BT A HUA A -

AREVA [ COTRANSA?2 ~ XCROBRA ~ XCROBRA-T ~ SAFL.IM2 ~ ANFB~ SPCB) GE[ TGBLA ~ ISCOR ~ PANACEA ~
GESTR-M ~ ODYN ~ REDY ~ TASC ~ GEXL) Are above transient codes' version updated ?

Yes 'V No N/A

Comment : #1574 £l COTRANSA2 :uapr12~XCOBRA: ufebll/usepll~XCOBRA-T:umarl0/uoctll~
SAFLIM2 * udecll ~ ACE - ACE/ATRIUM Rev 1, ANP-10249(P)(A) °

ﬁA PAREVA 2t R[=IRT 2011 & 12 JEUNRCFU?%%EBJModifiedACE(brrelationﬁ?ﬁ*?fETCPR’
FEEE TR NRC 4] F #91€ AREVA 2 ] ¢f§ﬂﬁi¥o

AREVA [ EXEM/BWR ~ RELAX ~ FLEX ~ HUXY) GE[ SAFER/GESTR-L] Are above ECCS codes' version

updated ?
Yes 'V No N/A

Comment : 1TA[$23E U SEE 51-9067232-026 (BWR-S Code Version List) > EXEM/BWR- 2000
FL AREVA * r LOCA‘JJ*?EJﬁJ?i*WP TRIAEZY  RELAX : uaprl2/umayl2 » HUXY : uauglO -

Special 1ssue discussion:

Comment * ﬂ”‘*‘f G ?ﬁl?iﬁ??j%"éfw“[ A I E i AN Rt S
-$:$|&£f7&E%EA
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g‘ﬂﬂf ?%%F&I
(= )% IS AREVA > Rl Flﬁ‘%ﬁ
L. fol2f* AREVA ** RIEFE[I= EOORA A e g 2 R Elﬁﬁ/“‘@@%ﬁ?ﬁﬁ
ER ] A1 U I
[F%“ © AREVA 2 gl 2Rl F‘lﬁ“i*f £l L‘%’}?B@ﬁ%@??{ WSS AT
it * 3*‘%}[ gL e f[ A B [‘P*fﬁé BS(Work Station)
TP o riiwﬁﬁ[%ﬂ@%ﬁcé_ (i BES ARBVA 2 RIRER) ¢ et
It TR AREVA 2 il [‘Jﬁf‘wﬁﬁ‘i’ﬁ“ IR B R S
4 EZWTE'F%W [ A AR (T/O B
2.foliF AREVA * Rl 9K A 4R KS2C23 SPU  KS1C24 %M@T“?ﬁ?@ﬁ !
FT,Jpjjr"[rJ ~ A j'bﬁﬁ?; o
[f'] AREVA % fi 5?if§ij~i§ffﬁjflfjiﬁ@ BESE AT R E"EJ‘ Mg hE
i/['fﬁ’ﬁffkﬁ[E;ﬁ”«ﬁj’%ﬁﬁﬁﬁi’ﬁ@?ﬁﬁ'%ﬁ@%ﬁ?[ ARl b R
s Ejii@f ["E*Jfﬁi B (Work Station)7ﬁ§'F%T?JEWWE?j ﬁi’“ﬁﬁ“iﬁi’(I/O
) ?E—lﬂﬁ“‘%*fﬁ%}ﬁi HEE R BIREhRE a8 5 Ay - 2 B
HEVE] > AREVA Y il ﬁﬁ@?j?&ﬁfbi 2 .
3.% AREVA ‘Fljﬁ,ﬁﬁ#ﬁ@ﬁ@ ﬁgﬁj/ﬁm@?u?% S E}[Eﬁl%ﬁgnﬁ”;ﬂ SelghE T (EET
B o
(771 AREVA i Vﬁ“ﬁﬂﬁ—&ﬁﬁ” AREEIRA 2 R R Y AT
FH ﬁ‘:liP u%@gﬁk #+ 4 F‘[ﬁ k sin[HI HLH [F‘*ﬁ—éﬂﬁfﬂ (SRE: EALv
?ﬁ Ebﬁ'ﬁfﬁ” AR [T (OO
4.% AREVA * il NRC ?ﬁﬁﬁﬁ'#ﬁ@?%&l’??“(ACE correlation). &g B
SR SO ERRETIEE  NRC UM R UL ~ AREVA 2 il Vs =
*‘*] FTJJE"VT*TK factor ij?ﬁ@]&f " ANP-10249PA Rev1s1on Supplement 1P
Revision 0 > =% 2011 &F 12 F[i2 % 3‘\[33“‘7[‘)2? (USNRC) ’USNRCYT:?
HRTE 2013 5 9 FITHTA R SER?ﬁﬁ.f =4GR E P
EAEa z i]'yfljffﬂ IR = AREVA il Fp, - | USNRC#ZFIJ%F”[%Z’E'H
HRBARIEY FFad 2 il o B2V I USNRCFORY i/ f] » AREVA 2 fil
fﬁqgﬁ} A EEE LGNy F'J'I‘%F:‘j ['ﬁﬁiﬁtf,(operability assessment) » I
TEMRLE T IAY ACE correlation T Tfﬁc ST = 55 WY -
5. 5T AREVA 2+ IR STl 1= B Rl . CASNO- 4750 1o FIE £ /7 1 CAZAM

g
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A F PE TR ~ 2 Rl B sy -

[f' ST RS i Dang Patchana F FT;JJB"\ CASMO-4 A= gl i
F,(toplcal report )= & HrH | AN A pu= prdsigh > RLE Studsvik ‘FJ
ALY 1T 145RES 2.0545 - E‘ﬁﬁiﬂﬁ’gﬁ%ﬁﬂrﬁiﬁlﬁ SR iy

RIS (R ARBVA I E I*’FE'FTJE{%F [F‘l 0 & TeCEs LTSNS 7
AL By e R )
IF=9} > Dang Patchana . » AREVA * A5 | CASMO-4 A= 155G
Studsvik ** il V- 42454 H “‘Ji* (g BEE AR S [ e
I (e = S T RN T »F F’?EIE'S“ it xﬂﬁf’gf’?*%‘ﬁ'ﬂ@ﬁﬁﬂ
FEEF2 I (rod worth)ﬁFﬁWJf?%fEJlin 1.0%I )™ (F—'J‘E@i@l%f, "EMF-2158(P)
Revision O, Siemens Power Corporation Methodology for Boiling
Water Reactors: Evaluation and Validation of
CASMO-4/MICROBURN-B2 ; e @Y control rod worth deviation £
3.0%) ° 1’;3?1/ % 751-9046529-004, BWR-N USE Code Version List |
o | CASMO-4 AV 1L 14 4= 2 05 V&R ~ VK- Cffrﬁﬂq
Ry VA BT 1 mk P e
6. %‘b i AREVA > i %’Jﬁ%ﬁﬂﬁ FFHIE] % Kef T Benchmarking report ﬁ&;ﬁﬁrl B
WU E T R Keff (Cold target Keff)J/ﬁi[Jrg[Tij?“ > WL I 1(MOC)
R E S Kef f otz o N7 -
[f' C PSS I AT RS H Dang Patchana Fe o A%~ Ry e b =T
FLYERR i&r,(benchmarkmg report)f?ﬂz 'E}S«E"F[
F” CASMO-4/MICROBURN-B2 Benchmarking Reports”™ V'] » &7 =IH% 2006
FARHAGEE 2Rl B AREVA 2 RIS FISTERT R PR R 5
PFIERRE ) - IS BB AHREY (KR TANP-2530(P) Revision
0, CASMO-4/MICROBURN-B2 Benchmarking Report for Kuosheng Unit 1
and 2 e
2006 & [ AREVA 2 FilpOfg— ~ = R R Y R BTRL R 0 LT F;%
e ff‘*ﬁl‘gﬁ’ﬁ'H'ﬁﬁ"&ﬁ’? Vs A ’@iﬁﬁﬁﬁ%ﬁ*ﬁ@%ﬁ%ﬁ?ﬁﬂ%( shutdown
margin test)adifN BB {AEC JREF]H W (bounding )iy =0 F:ITH'I (i
[IENRCE *Sﬁﬁm h”ﬁ (S B AR A B P B > = L ] t@ﬁ
I~ h’\"E FIfE K-eff (cold target K-eff) o & 2006 &+ 1 f‘éiﬂif[lﬂﬁﬂ
F T fi%?E?EUIﬁEaJﬁQ RS ER HHESE N [PV ERAT
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(non-conservative)i‘:‘af;'zI , JLEFEI?? ’Hqﬂuﬂiﬁﬁ”@l{ eff o “UilikhL

 TEE TR Iﬁ‘i*&kﬁ??ﬂﬁﬂ ’?%’ g  E=2 Sl :f N
il ? [i* - ROPHEITFI(BOC) ~ SAHAH 1 (MOC)FY = LA H 9 15 K- eff
¥ _FFt - AREVA % %’T’Fﬂ%ﬁ”‘ﬁﬁgﬁﬁjﬁ?ﬁﬂ@bh T S ER RIS
ﬁ[tll$lﬁf G JJ[;[J;\JJT IS rﬁi(% ) mk)ﬁyﬁﬁwﬁgpﬂﬂgﬁﬁT
BRI J SRS ﬁ’-j’ AT ’LEE“I@K eff = FIF] 19~
EL%“}I[*LFI‘QFJF'JBOCH\}Eﬁﬁﬂ K-eff (cold critical K-eff)‘”II;EJ'J‘:”;JE
RV MOC ‘(?’?EEEF# K-eff > FWP"‘ bounding fAf=E. » fr{EH - b
[E‘lg'[ lﬁfﬂFﬂu?*ﬁE%ﬁK eff » “WHERLEE > [RZELTEFRI] fY MOC
H\}ﬁﬁﬁﬂ K-eff » FY BOC 17 }Eﬁﬁrj K-eff ~ [fl'rgfﬂﬁ s [ MOC 145 *Eﬁ&r
il K-eff Pz Sl Fl%?r EMOC 1 E S K-ef £ = 19t - f
Wkl ?p%ﬁﬁﬁ'??&ﬂj(?’fﬁ (S ER G [FHET ’F_“ %+ short window FLYEL ™ =
T AT E T nominal window F T U REE - [4] lﬂﬁip SEt=1
AR BT Ko £ 0 DA o 5 AREVA 2t f'JF‘g'fl
U R A [ E R K- ef £ ﬁjﬂ?ﬂfﬁhé'ﬂ RLEWRY )

7. AREVA 2 FHE BSOS 2 AR i @ SPUSHETIED 2
SERT R SRR B o

(

;=53 A i Dang Patchana i o [T KSIC24 1= 53t f

RS [ K R SRR TR
b G5 Wl ﬂf L (SPU) E.aﬁ[%%,»} sk AREVA X il
5 MR HIAC I SRR, 1O AT 1 )
Fr(generic analys1s)’ﬁp’ﬁlip’“ [fﬁ_r[ﬁlﬁim" T (R P TR FT;JI
K-factor ﬂfﬁﬂﬁl@?u&ﬂi [T B = PUATRY [fk—rlﬁlﬁvf[
(operability assessment)fUELRE e [TEFSH ] Flﬁr" jj}\ﬁﬂﬁcf FRE | pl1= T i
SRR P T ) AR SR i KS2C23 MOC SPU R
Q'F[Eﬁﬁ%@\'ﬁ’ TEHH KS1C24 SPU -

A R BEIRFS ’Qﬁ?‘rj‘ﬁﬂ ﬁj{ﬁ’ @?@E’W@HW@@ ZJEsHEF] (SPU) 0 (EIH
Fert SR e 7[”*’ T ﬁ%m VEIRRR R R ] “‘TE‘[@'@?’T‘E&
YRR o PRI R S AR
JiFT e ﬁ'ﬁﬁf@? f'bl TFS1-0010741 Rev 1, Kuosheng Unit 2 Cycle 23
Cycle Independent Control Rod Withdrawal Error Analysis for SPU  »
"EMF- 2000(P) Guideline 4.3 Revision 6, Guidelines for BWR
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Neutronics Analysis Evaluation of the Standby Liquid Control
System ~"FS1-0010975 Rev 1, Kuosheng Cycle Independent Flow Runup
and LHGRFACT Analysis for SPU ; * " ES1-0010617 Rev 1, Kuosheng Cycle
Independent Loss of Feedwater Heating Analysis for SPU e

8. AREVA * RIS 7] Zr -4 channel fill{53 2 A5l [F1 il HAg <ty

i -
(i

PRRRTAT L IPEER ALL Zbib T 8/22(P) R HEGMY - - T

ﬁfiiﬁWﬂﬁ [ e oy ST AN o (RPN E SR [ AR
B E?ﬂ#m—ﬁﬁw ﬁﬁz DR ) B RN Zr -4
SR [ErAR ) ﬁﬁi’ﬁbﬂﬁ@%ﬁﬁ%“E.*%J/Eh[’iéﬁﬁ * T3l - AREVA il
ﬁﬁy;ﬁ}TE3|ﬁ@W SIVASEASS SIHEREN 0 %ﬁwﬁiiiﬁﬁgﬁ4
[ RT3 o 7 f[FUFL’Susquehanna P2 B - }Ff§:2014 =+ 6 F&H
S AR Ze-4 HRRIELE £ ﬁﬂfwwAMWA,de BN
Iy et e 2 i o R P PR Rl R R 9 (guideline) » 27
JE?E[JF[W~ s PR o PR ?FNJH‘—]’ BRIV A
F[Jfﬁﬁﬁﬁ“é'ﬁ“qﬁ’ﬁpjg' Y SIL-320 supplement 3§fF[rJI
5J AREVA 2% Rl Ey > SSRIFURR O Eliﬂtﬁﬁl IRy A
PIR 2l MTF:* R SRR 7 B« A S
fﬁE“ﬁ%ﬁﬂﬁﬁﬁﬂﬁ%’ i f[FﬁﬂEéﬁ%ﬁ—‘;? # 457 ACFE (AREVA cell friction
evaluation) V=" » 203EHE 2013 & 12 FI [ HEEAAE R
2014 % Susquehanna Tyl i Vr&Eﬁiﬁzi FURUASIEY o [F=9F > AREVA
ARG B‘ﬁ_%é%ﬁl [FRUFBIR - B R e o BT
L ﬁﬂﬁ‘ﬁiﬁl?er-4-%ﬁﬁ??JE>@§%Hﬁq?;i‘?E%:flrflﬁéiﬁi;/ﬁf° =
AREVA ~ ﬂU%j?ﬁFW FEEL Zry-BWR BQ (Zry-BWR Beta-Quenched)pv#r
ﬁ*lﬁ%ﬁ*l 2004 = ST RS TR R i H R NSTAR
% (dimensional stablllty)*Jﬁﬁﬁﬂéﬂﬁ Ji(corrosion resistance)
ﬂ[}liﬁ:’%ﬁ'ﬁ'ﬁ PEPUATN o BIYERR T 2014 F 9 FIRE ?’IﬁWE' (2
Zry-BWR BQ %% EI$PF%EJ§V?%~ i Zry-BWR BO T kL AREVA ** ilfferk
RIS [F 1AM = 1k ng

9.%%F¢A£E//ATRIUM—IO Critical Power Correlation :
(1)ﬁ?AREVA, IR~ —’Qmﬁ$ﬂhﬁ1ﬁﬁF'JﬁquReV151on(JHV“JReV1s1on

1 fi¥ ACE FTJI:J ?
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[Fﬁ“] © AREVA % FlTE: 2006 & 5 F] 2 1471 " ANP-10249P Revision 0 ﬂéf[ri
4 USNRC > 7 2007 & 8 #] 20 £ £ USNRC (W5 [i* (approval) » [Fill} -
AREVA il 35 S KATHY 9 BB ot 7t b-F SRR bas i py @ LR R -

7 2RI TSI TR [ £ R TR B ATRIUM- 10 4311 SPCB
it pl Z FTJ A7 NI 2007 # 8 F[= 2008 = 7 F[f[1 > AREVA “*
fﬂiﬁ"’irgf/} IR > 4% 2008 & 7 F] 31 FI4EMH USNRC I'THT%F, B8
"ANP-10249P Revision O Supplement 1 Revision 0> &7 2009
F 9 F| 23 FUEHALT o pI9F > ROCAECH 2009 & 10 £] 30 [ fi*

" ANP-10249PA Revision 0, I'J= TANP- 10249PA Revision 0
Supplement 1 Revision O -

" ANP-10249PA Revision 1 ”""r]'frjﬂif ﬁ/bﬁj%« " ANP-10249PA
Revision O Supplement 1 Revision O -

ACE R [0 ARSI~ R SRS 25 ~ — RS 26
WA R SRR 22~ T BRRSIEI 22 Bl o A IR0 AR IR
| TANP-10249PA Revision 1 [fg ff"'] " ANP-10249PA Revision
0,

(2)ﬁ%AREVA Sl Revision 1(P)(A) V5875 [P Revision 1 RIVRH
I'J® Revision 1%}“,&”3@@@ (i ﬁf)f’r('ﬁ ?

[FAT] : "ANP-10249P Revision 1 ﬂéfﬂﬁﬁ%z " ANP-10249PA Revision 0
Supplement 1 Revision 0[] F’*[Eﬁ Tﬂ °AREVA % Fil 5 7+ ANP-10249PA
Revision 1 fUFTEYEE 2009 & 12 ] ’El’?J‘JiEtf,” I (inside)fy
rel ] THALT December 2009 > RYNAUBCUSNRC 3 45 TANP- 10249PA
Revision O Supplement 1 Revision 0 &b 2009 & 9 £J 23 FUU&H
R > [RHIF= T ANP-10249PA Revision 1 %F[EJ FIFE1” (cover) !
HET September 2009 ©
PREL KATHY PR ff[ Ejj 3} SPCB #{1 ACE f TJI b '—’?‘/Ia‘y/%ag [1] USNRC f&
%} SPCB Fﬁ%[ AT R I e :c@w SPCB |

"EMF-2209(P)(A) Revision 3 [September 2009] » BT ACE ﬂéf[
"ANP-10249PA Revision 1, 127%] QA ‘ﬁﬂ[’ﬁ °

10.%%&‘5 ACE/ATRIUM-10 Critical Power Correlation Revision O #[Revision

1 F[fj;—;;’ £l o
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(1)Additive constant pALUEE R K- factor fVEE AR > & RIAY K-factor

VR (]2 RIEh - [fHERIF Additive constant ﬁﬁ'RO’#’?T =

[FAT] *Revision O I Revision 1 [z =1Ll O pO[pif ] » = forkly
R[OS (Inner Copper Conductor, 1CC)M: 2 fUA-1%
ERLRTRTE] > T O3 CRAREp A E D ’F‘“? R ARY
2,:35 SR S AR TSR SRR B AR ISE ey SRR

K] PR ¢ 5 0.000754
i S IISTBY R S iy

WIH«: =l s VPR ’QF?\E%ET_"
K-factor = fol " & || =Ry 2 - 0: @I lfﬁ‘/ additive constants
S PR WL#%EIFI%ﬁﬂadd1t1ve constants °

(2) 7 R1 ARO[ Table 3.4 €2 STS-17.1 9 K- factor {2 (™ » (FRLAE
Table3.3 SR/ 1{i VAR Additive constant FEhE FHFJ + K-factor
el I Z PRI S o BB BV K- factor 1R E A7
[FAT i ‘ﬁ%’lj% » ICC ﬁiﬁ’??#‘:%ﬁ(PLR)ﬂ/ RPF ] ’I'Jé'ﬁﬂfﬁlfﬁ?rﬁﬁ(lzm)

J/ RPF M[EE o =I5]1" iEZFEK—factor" (overall K-factor)®s” fE'FE%
K-factor” (theoretical K-factor)“[_Fadditive constant > I]
SRR BIHF > rod 1. additive constant [11-0.0095 F# %]
-0.0088 > Tzﬁ} theoretical K-factor “J[NELRPF 7+ rod 1~ 2~ 11
[ g A ’lﬁ’?‘/ rod 1 7 overall K-factor Beffivt revision 0
dHANE revision 1E3j¥ E |l o

(3) ™ RI A'ROASFY Table 3.4. > K-factor Z £ HEL STS-17. 11 » 795
0.0055 » B ELRL ¢35 5P CPR [0t 1% B1 > 55 Table 6.4
PRI (ST 7

[FAT t 7 ANP-10249 Revision 1%“{[“ FRIFrTable 6.4 VRGN -
Revision 1 & E[Jf[ ANP-10249, Rev 0, Supplement Hf?BF, FHpYR T

‘ﬁﬂﬁ? °

11 .ﬂ%% ACELIB.geom and ACELIB.corr V&g :
(1) & 2RIV pUAli% L Revision 0 October 2, 2005 ﬁ% AREVA * Filfi-
EEUEEIE Ll N S SRR fﬁ‘g¢ » o [ff - Reference °
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[’Fs{*] : AREVA = ‘F[J«’cﬁ% 8 7}%‘ P Vs AR > ¥ ACELIB. geom !
ACELIB. corr fii BEFSTIH (Rt 4 2 il -

(2) i ACELIB 054 R R - ACE i = O fiRAL 1y i@ ) 2

(A A= 347 A iy Dang Patchana #1 » BREFIFTHT (M
approved K-factor V7 ACE code =77 e5ify » Fe iV [ ™ {& ~ s
ACELIB. geom #[1 ACELIB. corr f#{% "« [i| FI:2 1 modified
K-factor [V ACE code » 33t USNRC ?E@J/ EH ?ﬂj%ﬂ\l code 1=
=4

(3) E;,» ACE 5 A@R1 1§ + POVERPLEX- L1 kL7 7@ R1 ACE 7% 2

] AU = 504 A v Sean Mellinger # FJ' ACELIB. geom #!
ACELIB.corr F‘LEIE{*JE% }L-]’;J’T‘;f-ig?ﬂ REGE G J'J FrEvRfE ’;szfrﬁl
[ PONERPLEX-ITT ¥/[1 e

12 AREVA Z* il MCPR = [ Vmir,u :
(1) 7 KS2C23 fiY RLA #9 ) ANP-3169-1.3.2 °] AIYF 2] SLMCPR [X£% ACE # fuel
cycle design S& [ D 0. O&ﬁ?gjﬁ?‘% KS1C23 £[JKS2C23» ACE & [P els g

[FAT] R = ST A2 ﬁ?Sean Mellinger % » E', ACELIB. geom !
ACELIB. corr FLRIEAIG - i o Priva Rt - f=reriifp * ™|
F PONERPLEX-IT1 HIf1 -

SLMCPR 7 KS1C23 {1 KS2C23 /5 F ik v 2 5 » {2 | IR0 ACE
N4 e~ T [H F R LA };f&’rgj [H Aﬂ%ﬁ%ﬁﬂlﬁ‘!} Y55 TH%JW
fgh o T KS1C23 fupit M| [ikr.—r]ﬁlﬁyf[(OA)Hi » $R¥ modified K-factor
(nodal K-factor)ﬂ?”?ﬁﬂﬁ tHZ SLMCPR=1. 13 f5d ! - [N =Re load
#F)V SIMCPR £41.13 -

P AREVA 2 Fil 2 - fjli"] nodal K-factor [} - %?“(code)ﬁﬂ%fﬁ
%5{' SEELE K- factor kY ﬁﬁ’?‘/l‘“‘ﬂ 2R 4 BT (boiling
transition)fVifhd o fyfpl SLMCPR i~ » Wiy KS2C23 [ » RIT-I
i -

KS2C23 | nodal K-factor ! approved K-factor ./ SLMCPR ]?ﬁqi_
1.10 > 57I'J 7% Reload %?,F['%%‘gﬂ@ SLMCPR £%1.10 ©

(2) %@mw Ui Et BT Channel Bow IH’?‘/ puff TPETIER AU - Fﬁ%ji" RLA
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ﬁ%ﬁ?ﬂéu > fiH Zr-2 %fﬁ@[ﬁf@m AOTFIRYEE > Ze-4 I 18R ﬁﬁﬁﬂffﬂ%ﬁ

KL 2

[FAT] * AREVA 2 il i SLMCPR 7f JTIH - £3 RE ISRl FUR T (channel bow) %
IR R g
F'1 CASMO-4 A4 2x2 POASp[iLE] » @@ water gap | A4
FIFRBIARYE - o3 Ml PR i) > — ES % bow FURYE > — £1I2
) bow RS BTN SR S ARSI I -
WL SRRSO PR

_ 2+ 2
SBOW - LPF, -LPF " Vo1 +0; _ ALPF EMULT

LPF, X, +X, LPF,
Epl

LPF = Unbowed local peaking factor
LPF, = Bowed local peaking factor

ALPF = Change in local peaking due to bow

= LPFb - LPF
Xi = Mean bow for channel of interest at exposure of
interest
X = Mean bow for surrounding channels at surrounding
exposure
o1 = Standard deviation of data for channel of interest
o: = Standard deviation of data for surrounding channels

FMULT = Composite statistical scaling factor

[ 2 2
O'l+O'2

— X, + X,
(3) ﬁ?;‘ﬁﬂq KS2C23 l"%FETT;'/ K-factor ]EI tH SLMCPR V&) LA e
[Fﬁ‘ : I USNRC ﬁ@%ﬁﬂﬁﬁﬁlnodified K-factor (nodal K-factor) %
i+ PSR AREVA 2 1l & ST 6128 5 P78 K- factor 7%
E%Eﬁ%gfﬁ[SLMCPR ’%ﬁﬁf’nodal K—factorHQE%%¥%ﬂfﬁF7F?P¥$H%iF?ﬁ‘
MR [ #5E (OMRIF T T Reload 7 SLMCPR Q%ﬁﬁﬁvﬁﬁl
SR N (R P A -
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13.% AREVA * FIJ%F‘EJ PLER ¥ rod exposure £L67.2 MWd/kgU f¥ 71.1 MWd/kgU -
CPFY: = 53472 )2 i Dang Patchana % > 67.2 % 71.1 Mid/keU #4715
A AR (PLER) PV - Py 595 £ RODEX2A A= AV T =
B AR ST ST 2 AR (FLFR) el e B H ARl s
FEL67.2 MWd/kgU > — E%‘Eﬁp@ﬁj@*ﬁﬂﬁﬁ' e SRR [ L - Fl
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AL 58.7 MWA/keU =T BT 9 LHGR I » BT SR 0 7
F[E‘L‘ %M?ﬁﬁﬁﬂ(thermal-mechanical design criteria)pugifs o
14. 5 AREVA 2 FIFRFHI ™ #, -
(1)51-9067232-026,” BWR-S Code Version List,” May 2013
(2)51-9046529-004,” BWR-N Use Code Version List,” August 2013
(3)FS1-0006911, Revision 4.0, FSQA-01-MICROBURN-B2-USEP12-0,SRD-1
(4) 2A4 MICROBURN-B2-USEP09-0-0, Software Release Authorization, June
2010
[F,] FII=" 55477 Afj= 7 Dang Patchana # > SHEHEETT W 2 pufs i »
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1.Please explain why the dryout location of ACE correlation are always at

the same height?

U :#pﬁ”ﬂ—ﬂk I 42 537 A2 7 Sean Mellinger (] ACE RS 1
Fi " Michael Bunker ¢ ELZ5 iR -

P%:”E?”FﬂfT?5¢ﬂ¢4spacer Vla.’gsﬁﬁ$%§$qT fRfbd - [NI=dryout
Ul g = gt & i spacer V) HT)AE ﬁﬁﬁﬁ,ﬁ
thermocouple 457 spacer Vj— | » ') &i”ﬁf;7‘ S TIEE
g4 A E dryout HE -
2.In SLMCPR calculation, how to determine the core flow?

(P = R IIRIRE - AREVA 2% il 2 5347 2] Stone Luo SPIIT
EﬁSLMCPR%%EjEﬁ’ ﬁfﬁlfﬁﬁﬁpush powerH@ﬂJ?DFK%Eﬁ???#QEE%ﬁ” i
RS power /flow map(}* % Reload Licensing Analysis

5 Figure 1.1) > Y~ Mot il i At 13
79.48%~105%( =¥ KS2C23 MOC SPU;P’RLA%@?})’ PdﬁESLMCPRE%EjEﬁ’
ST e (R (79 48%) FHE il (105%) 22 5 7R > JVRYE LI fid
YRR
3.In SLMCPR calculation, please explain the iteration process of push

power?

[ A1 A g R EETJ/%‘% > il Stone Luo 7 ARV -
7t BT SLNCPR ¥ » 7 (55 il assumed SLMCPR » £ 3 Gl oot
”W&ﬁ@@“ﬁ—'ﬁﬁ@“ﬁﬁw[#* BT OS]
MCPR (%= Fl 148 /| iy CPR fifi) |72 F1 %] assumed SLMCPR » £ MCPR 4%
assumed SLMCPREW?%ﬁquHK’ Hi MCPR <57 assumed SLMCPR [ » (/54
RIS Reload #5711 Table 3.1 gl 4 7 -

Tabde 11 Safsiy LimE Herrirad ingar
Paisirel %
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4 .According to Chinshan calculation notebook, MCPRp and LHGRFACp are
separated by two calculation notebooks. Why the Kuosheng combined these

instead of two books?

[f'] =i A E Sean Mellinger = ’MCPRpailLHGRFACpFX1%fB
BT thermal limits > NIPFEZ #d)— 47 Thermal Limits” IJEfETF[
e MCPRp #1 LHGRFACD = 1= ieh— My 8 | i o st -

5.In operability assessment, which modified K-factor method AREVA used?

(A1 /i modified K-factor ¥|RyAFH st » ~ ASRUSRELASEIFSFo)
[[il K- factor A2 Y2 & fra A=Y CPR > LS EUET BI85 bl
FEET ISR ‘jfliFWH i e AU K-factor ZE %%%%ﬁ%$ﬁ§§{%§
I H S CPR » 57 [ A e BTG B9 S L il - i = 1
) (OA) T BT CPR I » 27 | RS g 2% 73 A
modified K-factor [l approved K-factor J/Z £l o

6.Please introduce the calculation method of independent review for KS2C23

MOC SPU core design.

(3] PORRIBEIEE: NOC HRf-DabiA] % 3001 MWL » i MOC oV s » L
F'1 BOC = ,hﬁﬁﬁﬂcmeﬂﬂmm#*“‘ﬁﬁ%%ﬁ F QQUFﬁﬁ%ﬁ
[ (project )P il b I K1 V=456 115 8.000 GWl/MTU B2 » 75K
i N T B WF & did(restart file) » FJHAET SPU A8t
E%?%Eﬁﬁﬁ%@?VﬁE V?J§[H L o
FF| st 7 i (SPU) » OLMCPR 147~ BV M8 K-e £ 2] T i (MUR)
MR = l[ﬁ‘ﬁﬂilﬁﬁﬁé‘ﬁﬁfﬂﬁx il 8% RIS [ﬂ*i"%lv[ b (loading
pattern){= e g (1R Rk (SDM)T= E HRERVRR = 5 Rl
MERREES ARSI E e BC efﬂij‘fE R OREVIT K-ef £ #-
=V R K-of £ i et filie o Wl | ;T A2V R K-ef £ -

7.The difference between MB and POWERPLEX 1in margin to APLHGR Limit 1s 5.4%

for KSI1C23, 1s 1t reasonable?

[ﬁ‘iwgﬁﬂﬁjﬂﬁﬁ i Dang Patchana #= > KS1C23 f MAPRAT 8 5
S AR REEE R ST AR (%) B GV 7 R SR KT
“ﬁﬁ%*U%{HFiﬁé:KSZCZI o =9t ’7}i§fgiﬁ§?+ﬁﬂﬂfh » & | MAPRAT &x¥4
G5 14.4% - S FITIMO 8% 5 MAPRAT S~ UL A5 ]
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Neutronics and Safety Documents Supporting Unit __ Cycle __

Licensing
Notebook Description Analyst QA Reviewer Guideline
Kuosheng Unit 2
Cycle 23 Fuel Garrett Grove Paul Smith BWR-N
FS1-0009995, | Cycle Design for 2 1and 2.2

Rev 1

Stretch Power
Uprate (SPU)
Program
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The Comments of Reload Design Audit for KS2C23 and KS1C24 SPU

1. Suggestions:

(1) We suggest AREVA should provide detailed Training /Qualification records.
(Attachment A of EMF-2034(P) Revision 5 and EMF-2044(P) Revision 4)
Response
AREVA can easily supply the more detailed training records for any
individuals requested by TPC auditors. As a first summary, AREVA has been
providing a single summary sheet for both neutronics and safety analysis
to assist in reviewing analyst/reviewer training qualifications. However,
AREVA does have the full, more detailed training records available to
provide TPC auditors on a specific engineer basis. As a note, not all
engineers will have documentation in their training records which follows
the format of Attachment A of the referenced documents. These are relatively
new forms. Training qualifications that were met prior to these forms being
introduced will be documented in a variety of different formats. However,
all training qualifications are documented and can be provided when
requested.

(2) We found some calculation notebooks followed the FSOP-07 Revision 3
procedure, but other notebooks still followed the Work Practice EMF-1928(P)
P104, 119 Revision 16 (Engineering Work Practices Calculation Packages).
We think this 1s a significant change. So we recommend AREVA should inform
Taipower s auditors of such significant changes prior to the audit.

Response

As discussed in the audit exit meeting, AREVA will make an effort to inform



TPC auditors at the entrance meeting of an audit of any major changes to

AREVA quality procedures used by neutronics and safety analysis. This 1s

likely to be an on-going i1ssue and will require some patience on the part

of both TPC and AREVA to reach a state where both parties are in agreement.

(3) For future audit, Taipower strongly recommends AREVA provide a check list

for ease of audit due to Taipower s limitation on auditing time. Please

see example below:

Neutronics and Safety Documents Supporting

_ Unit __ Cycle __

Licensing

Notebook

Description

Analyst

QA Reviewer

Guideline

ES1-0009995,
Rev 1

Kuosheng Unit 2
Cycle 23 Fuel
Cycle Design for
Stretch Power
Uprate (SPU)
Program

Garrett Grove

Paul Smith

BWR-N
2.1and 2.2

FS1-0010187,
Rev 1

Kuosheng
Multicycle
Step-Through to
Support SPU
Generic
Licensing
Analyses

Garrett Grove

Paul Smith

BWR-N
2.2

FS1-0010619,
Rev 1

Kuosheng Unit 2
Cycle 23 Control
Rod Drop
Accident
Analysis for SPU

Adrian
Constantinescu

Paul Smith

BWR-N
2.2

FS1-0010620,
Rev 1

Kuosheng Unit 2
Cycle 23
Stability

Analysis for SPU

Paul Smith

Adrian
Constantinescu

BWR-N
2.2

FS1-0011636,
Rev 1

Kuosheng Unit 2
Cycle 23
Neutronics
Disposition of
Events for SPU

Garrett Grove

Paul Smith

BWR-N
2.2
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Response

The above example is already available for safety analysis calculations in
the master task plan written to address relevant information for each of
the tasks performed by safety analysis for each reload. A copy of the
Kuosheng Unit 2 Cycle 23 SPU task plan was provided to the auditors in support
of this audit.

(4) The title of notebook 32-9197039-000 1s Kuosheng Unit 2 Cycle 23 SPU
Thermal Limits, but this notebook only establish the MCPRp limits and
LHGRFACf multipliers. As we checked the notebooks for Chinshan NPP, we found
there are two notebooks to establish MCPRp limits and LHGRFACf multipliers
individually. And we think the separate notebook titles will be consistent
with their contents. So we suggest AREVA to separate the notebook of Thermal
Limits into two notebooks i1n the future cycles.

Response

AREVA agrees for future cycles to include in the title of the thermal limits
notebooks either MCPRp or LHGRFACp in order to make 1t more clear what 1s
contained in the specific thermal limits notebooks. AREVA will continue to
combine the MCPRp and LHGRFACp documentation i1n a single notebooks for
Kuosheng and keep them separate for Chinshan because of the differences in
the amount of documentation and calculations necessary between the two
plants.

(5) The peak assembly exposure and peak rod exposure are the criteria in Work
Plan, and Taipower s auditor has to check these calculations results. We
will appreciate 1f AREVA can include the explicit value and the ratios of
the two parameters (similar to Table 2.1 of KS2C23 Fuel Cycle Design notebook)
so that the auditors can review these parameters from Table 2.1 directly.

Response

The explicit values can be added to the table.
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(6) The pages 21 and 23 of notebook FS1-0009995 R1-DS (Kuosheng Unit 2 Cycle
23 Fuel Cycle Design for Stretch Power Uprate Program) references Appendix
H, but we could not find Appendix H in this document. We think it s a typo.
Please modify 1t.

Response
The notebook will be modified.

(7) The row 3 1n the page 9-2 of notebook 32-9197190-000 (Kuosheng Unit 2 Cycle23
Stretch Power Uprate Thermal Hydraulic Data for Mechanical Design)
addresses the LTP loss coefficients are the same for KS2F18 and KS1R12, but
we think the batch name of KSIR12 should be modified to KSIR21. Please modify
it.

Response

AREVA will not perform a revision to the listed notebook. The typographical
error listed only occurs in a QA comment written by the reviewer and does
not have any impact on taking data from this notebook and using i1t in other
places. This typographical error does not present an error likely situation
because the summary section of the notebook is fully correct and accurate
and this 1s where downstream notebooks would reference any information.
Additionally, going through the whole process to revise this notebook does
not increase the quality of the notebook and does not add value.

(8) After the tour of the fuel manufacturing facility, we suggest AREVA place
a softer material around the inside of the guide hole at bundle blow down
and bundle inspection area. The reason is that, without the inside
protection, the guide hole could cause bundle spacer damage that had

occurred twice at Kuosheng NPP. In addition, 1t would be better 1f AREVA
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could have videoed this process for records so that events similar to

Kuosheng damaged spacer can be reviewed.

Response

AREVA has the following concerns with using a softer material at the

locations suggested:

a) A softer material would break down over time and cause foreign material
concerns.

b) Aslight impact with softermaterial might result in thematerial shearing
off or crumbling and falling into the bundle.
The Delrin material currently being used has been tested and 1s used
throughout the manufacturing plant in various locations. It routinely
comes 1nto contact with the product (cladding, spacers, rods, bundles,
etc.). Using a new material approved for coming in contact with a fuel
bundle requires extensive testing and analyses to insure no damage would
result from detrimental chemicals or residue left on a bundle. AREVA 1s
willing to consider other materials 1f they are proven to not be

detrimental to the product.

2. Requests:

(1) The Zr-4 channel 1s not the final solution against channel distortion in
the industry. Even though AREVA has EFID criteria for Zr-2 channel only,
Taipower suggests that for core with all Zr-4 channels AREVA should continue
to provide EFID map (suspect cells, e.g., high exposure peripheral control
cell) that the stations could follow to perform CRD settling time test.

Response

To support operations, we can provide EFID map until EFID is no longer
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maintained.

(2) For the purpose of consistency during Taipower s independent
review/calculation, please provide the same version of ACE correlation,
including the source code (1f applicable), ACELIB.corr and ACELIB. geom that
AREVA uses during the core design.

Response

AREVA agrees to include the ACELIB.corr and ACELIB.geom f1les among the data
provided each cycle for Taipower independent verification calculations. The
first cycle where this data will be provided 1s for Kuosheng Unit 1 Cycle

24. These two files will be provided each cycle for both the Kuosheng and

Chinshan units.
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