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= KS2C21 Hpgg R R i p A

A~ Qualification requirements for the responsible engineers of Core
Design ~ Transient Analysis & Q.C. people

BRI SR S E S TR B S LY R T RER R

1. J. Dirk Howlett : 10 B.S. Engineering
Transient analyst Experience Education Discipline
& QA internal reviewer
(Project Engineer) (years) (Major/Degree)

2. Stone S Luo : 25 Ph. D. Nuclear Eng.
QA 1nternal reviewer Experience Education Discipline

& Transient analyst
(Lead Engineer) (years) (Major/Degree)

3. Sean C Mellinger 20 B.S. Nuclear Eng.

Safety Supervisor Experience Education Discipline
(years) (Major/Degree)

4. A.C. Constantinescu : 3 M.S. Nuclear Eng.
QA 1nternal reviewer Experience Education Discipline
(Project Engineer) (years) (Major/Degree)

5. Peng Wang : 9 Ph. D. Nuclear Eng.
Neutronic designer Experience Education Discipline

(Project Engineer) (years) (Major/Degree)
6. Paul Smith : 1 M.S. Nuclear Eng.
Engineering Assistance Experience Education Discipline
(Assistant Engineer) (years) (Major/Degree)
7. Dang Patchana : 10+ M.S. Nuclear Eng.
QA 1nternal reviewer Experience Education Discipline
(Lead Engineer) (years) (Major/Degree)

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

PRt gﬁf&g\[ s Jﬁ[ﬁj@‘}'ifﬁgm% ?

Yes V No

Comment * [& AREVA QTFH;VEQE%Tﬁ@[Z (1).FUQ'¢@3¥:'ﬁ?ﬁﬂ@*ﬂiéhEgigf] EMF-2034
Rev.4 “BWR neutronics training requirements”ﬁl?{ﬂf?”ﬁﬁ<>(2). AL N




IU\EEJ%ILF‘}%I%, EMF-2044 Rev.3 “BWR safety analysis qualification and training
requirements” [ |V o (3). irpT " FI(QA)PI TR YR S) AT HARIHIAY S A - 7,

G e e Ak 4 AT )l e R A1 o s (o i o2
Ho R R R [ P R S AN R R




B~ Vendor's Internal Quality-Assurance Performance :

l.

TR AL 5 H Y

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

LA BB 9 PO R

Yes _V No

Comments : ﬁﬁﬁﬂﬁgﬁ%1ﬁ%ﬁﬁ§}}$?jffﬁi9i4%hﬁ§ ’fﬁﬂﬁﬁaﬁpﬁﬁﬂgﬁﬁo

[s the vendor’s internal QC process appropriate?

W PR R Sl 2

Yes _V No N/A

Comments * gii%=15m5 QA S 1. VET FIHISE| - EME-1928(P) P104-119 rev.12 457
OA# it H PRI A ¢ II%W OA * LIfVH ik -

Are there any comments or recommendations in vendor's internal independent
review document ? Have the comments or recommendations been corrected or
reflected ?
A U AL ) R SR AL 2 i B LR R
e ?
Yes _V No N/A
Comments * A py=1hr5 QA g VT Iy » [IATRNET " PSRl rgel] i
£rMﬁ&@?kE%gmgﬁiw
;ﬁg;mc
(1)32—9121938 Kuosheng Unit 2 Cycle 21 Fuel Cycle Design
(2)32-9122743 Kuosheng Unit 2 Cycle 21 Control Rod Drop Accident
(3)32-9123107 Kuosheng Unit 2 Cycle 21 Stability Analysis
(4)32-9120963 Kuosheng Unit 2 Cycle 20 Core Follow and Projection
(6)32-9119235 KS2C21 MCPRf Analysis
(7)32-9119239 KS2C21 Transient Inputs
(8)32-9119240 KS2C21 Turbine Trip Without Bypass
(9)32-9119241 KS2C21 Feed Water Controller Failure Without Bypass
(10)32-9119242 KS2C21 ASME Over-Pressurization




C~ Core Design Audit Plan

B R R

Fuel System Design

Mo

YAy

Is the reload 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)

SR SR VRS I 2 SRR 7 T BOE RL I I
HENEELEESTID

Yes _V No N/A

Comment * _{"s{fi"] ATRIUMIO 48[ » PR @5 iy IS 7] 14 u KSIR2L
e sl (TP gt BB SRS B b )15 b, R R

ﬁ 19 'IE o

Does the enrichment (u-235) of reload fuel match the TPC's expected average

discharge fuel batch exposure?
RS S VP RL A T 2
Yes No V. N/A

Comment : KS2C21 HEASELT SERHG 1 4.001 with 4.019 with » 4 o
I P"?‘%WLF““I“&'HJE%?“ L. [*‘PLH“'@ Voot RS RE 8 [f] R[N (Radial
Peaking Factor, RPF) ° JEL%IE'@E“WI#EF‘TG GE SIL.320 Supplemental 3
Yo% 2 fl.Y BRID G FLV Y2 -

Nuclear Design

ﬁgxﬂgggi

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

o VP | SIS = R CART VAS AL BR E TE 2

Yes 'V No N/A




Comment * _F 'R ™ |V 53 A=Y CASMO-4(uoct07) /MICROBURN-B2 (uapr05/R05) =178
QB

2. Are the cycle-specific information [GE FRED) [AREVA Fuel Design Parameters])

reflected in core design?
e S §§3f£_7 *~ & [GE Fuel Release and Engineering Data) [AREVA Fuel Design

Parameters] ?
Yes V No N/A

Comment * iy ¥ ;;‘r 1 32-9121938 » RS %ﬁ“«ﬂ@*, il '/%%@r%li\

3. Does reloaded fuel cycle comply with vendor's internal fuel-shuffling-criteria?
{iae STk AL TR %ﬁiﬁ[ﬁ? W% ﬁ%lﬁlﬁ’ﬁ Al
Yes V.  No N/A

Comment * HgZ ™| MICROBURN-B2 ix » =Id¥I] REMACCX 10 Check (< 2 kw/ft) &/

;ﬁ%ﬁo

4. Is the reloaded fuel cycle designed in accordance with approved procedure?
e TR B igﬁff;fz[*ﬁﬁﬁ&?ﬁ f e V%EFTZﬂiﬁuﬂ ?
Yes V No N/A

Comment * M5 i R it (G il 2 A BE 32-9121938) RLASCH N 4R ety 4 ]
EMF-2000(P) guideline 2-2 rev.5 ,Sep.2007 $hi= -

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

Eﬁiﬁu\?‘%ﬂg\[% E"VE l: IFEJE %’Z‘:{‘ﬁéﬂg\%p "- I/yi% ‘?
Yes V No N/A

Comment * 5 =9 o ™ "7 P o Bt i i ¥ | (CDRRY)” -

6. Check the input and design-record-file of lattice code, [GE TGBLA, AREVA

CASMO-4] ,especially the various pin rods distribution, rod dimensions. Is

-9-



there any update or error ?

SRR R SIS R S A
e ? HSRI R 2

Yes _V No N/A

Comment * 5 i gt BTy b (CAZAM) iy * 4. AS] (P60 T il Vit AR 458 O ff 7 220 S
u[?ﬁ,/JFAC81C245E Q?:fﬁﬁﬁﬁﬁ ?E“'C81R23l@5'J/assemblyfueltype§3C82R23
assembly fuel type it " [HPVFPISR BRI 781 » (EVETAISR] i sbat o PARIE - FOPpe
[y oI ARt * ELY A A S EL R » AREVA 2% [ (AR 2008
27 R[S (GUR3094) - A R R [ R TR
AR PR CIE TR SEv (557 ) « *ﬁﬂﬁ‘ﬁf ALY KSTR2T PRI
2Ll = S VDR it PO Ll et A R 5 = S M
B AT A TR =R ALY Library BRREPR » ([17F | o B A b (1
Yo TGV QREET 1 PR (R Sy f ] -

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 ?

S e = RERRER R O R F' ; E,Jfﬁ%[m;k‘@?f . Fﬁ%gj

T [‘?%hlSegmentfiﬁﬁlvﬁﬁ%ﬂsegment'ifFuiﬂﬁqu;FlL—mEQ

Yes _V No N/A

Comment * M min.ks2c21 shfl step Iﬁ'ﬁi“ ﬁﬂvﬁ‘ﬂ 1 [32-9121938) &7 L FIEHEL

Check all dimension parameters of fuel assembly . Is there any update or error ?
B e PSR N %E\'ff&ﬁ T
Yes V No N/A

Comment : _KS2C21 - = H[IKh AREVA ** ALV A-10 S| » A N ] S RpEe i (MY
FHIEL > 2 [0 - A S5 CAZAM iy Ao > A LR

b d fy S5Pf " AT <7 7 (SLCS ) (S R W et i P R ) [ (CRDA) 53 A7 MBD iy * il
A F] 3 7 (XENON » TLMCNT(2) ~ TLMCNT(36) ) F=#4d| (GL 4.3 & 4.5)
I e O 2 e RN 7l B A e s B AN 3

-10-



10.

1.

12.

I M E I Y Vg A - UG ESEEO L (D)&(3)F]

Check all thermal-hydraulic parameters are correct, including the loss
coefficient of LTP ~ UTP ~ water tube inlet ~ water tube exit&spacer, leakage
flow model, power-flow fitting coefficient etc. Consistent with "Fuel Design
Report", that approved by ROCAEC? Is there any update or error ?
B SR T 2

Yes _V No N/A

Comment * 4 JallV|(i ™.V 2 Yy=e gi el IIAE (] » KSIRD1 41 {5 TP g VA~ Ju M4
PEE e =L B R AR i) -

LEJ

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

W AR R R T 2

Yes _V No N/A

Cmmmiﬁﬁﬁﬁ%ﬁﬁ%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 ?

SR EOC S50 ISEIASERL T 2

Yes _V No N/A

Comment * i fhE{HA J6l Sl VS| JA9iSE< 15, 51,34 GWA/MTU<C54.0 GNA/MTU » fib 2L
USRI EL 57,24 GNA/MTU<S8.7 GHA/MTU » 7 ot VISR S0 B £ RS £
M AP -

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

BV PR FURIETHPE (kefT) JL ™ e R S R Bl 2

Yes _V No N/A

-11-



13.

14.

Comment * 7 Z& i ™' | MICROBURN-B2 i%f:f*\ﬁ";\}q%?{‘ » AREVA ** ﬁ]ﬁ?ﬂ/ﬁ';[@'ﬁl‘{:fl'

“ Kuosheng MICROBURN-B2 Benchmarking Calculations” ’Jﬂ?ﬁﬁgéﬁﬁﬁWilﬁﬁﬁiVE‘ﬁ?
ST 1P Vi Ty b= o Tl P oo PN (5 2 KS1C20 B KS2C20

AR = R )

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% *1.645=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/PANACEAIO code)] ? Are the TIP total nodal RMS error
reasonable ?

o4 SRR ST YR I R TIP ) Y ML R £ 2

Yes _ V. No N/A

Comment : _KS2C20 V- sE\ it PI#h ™ = 08/24/2000(6565. MWd/MTU) [t f sk
32-9120963-000] » adi{ == i TIP &1 it I [ fift (RMS )t E 5. 58% < MIF{T &

GL 2.7 fo!7f]

PEA TR FEFIAREVA FITPEddeI(GL 2. 7)[|E&ﬂfyjﬁ%?%n” “52-D maximum core
radial powers should be compared between measured and calculated values” ™
E R AT A I RO i i -1 T s L2 ’Evﬁ’ﬁﬁﬁfﬁ%‘lf ue‘?; TRy A
,»I%?m f’ﬁﬁ# : lJé'l”"i%“AREVA, H ﬁ%ﬂ‘ﬁw* 'jElﬁ' R 2l TT?EIrJII#CEIE" s
RBNES ]! Pt i lé h@“ﬁeﬂ% HE- (1)7H]

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 ?

Jg-EREEE BT MFLPD » MAPRAT » 1354 FEFET(LPRM adaptive ) = E56EE £ (Non LPRM
adaptive) adifd V= JEIT IR AL ﬁ;F[ S 2 [F[%ﬁiﬁ?.Jﬁ? 5% 1 ?MCPR &
i_flf[%y [Flﬁﬁﬁzﬁ?:’fﬁ?'ié ) I

Yes V No N/A

Comment :_KS2C20 - 3EUREE 5= 2009 &+ 8 * [ V3K > MAPRAT = ws==1.7% » MFLPD

-12-



15.

16.

17.

18.

19.

upx=1.6 % ﬁaFfﬁ‘iEE;VEQEES%’ [N MCPR »sex=1.4 % fJff¢E§d’3%ﬁ?ﬁ§°

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

SRR O ERRL Y BT PR - B AT 7

Yes _V No N/A

Comment * =i % 1573 GWd - Fff{i'“ FL i%ﬁfﬁ‘S” FEIR -

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

+E?%ﬁﬁ %gcffolr]F[§ﬂ$¢$§$§?§€ﬁej\?

Yes _V No N/A

Comment : _BOC v {HSaRk: (SDM) £% 1.06 % 2 1.0 %FTEJ% CAEIEE o

Will the step-through rod patterns of reload core design meet the requirement ?
Including thermal limits ratio margins, full power operation capability,

spectrum-shift strategy etc.

%P&@T“Eﬁﬁjﬂﬁ F&%ﬁiﬂnf."%f&f‘if@ﬁ%?'é" " EN TR F[I’fuj 2 R
32
Yes V No N/A

Comment * f& -] Z\N[fli R4 MAPLHGR %% 14.1% - LHGR £ 8.3%~ MCPR 4% 8.0% » 5 5¢
8%,V A o

Will the reload core design meet the SBLC system concentration requirement ?
HIR - FERRL N T SBLC kT 2
Yes V No N/A

Comment : SBLC §& ] {88541 3.01 % > WS 3% B g o

Is the reloaded fuel cycle optimum design considering the fuel utilization?
CRUIEID 54 > 4 SRR FBRERL ) R R 2
Yes V No N/A

-13-



Commenti’ﬁﬁt’ﬁ ol FT e AREVA We ERRVESORERE ) o Vg (R 2 R
o I o o e a1 | O i %ﬁfél[nn AR l.fﬁglﬁizﬁﬂ/%lﬁ‘lﬁﬁ[ pyfE
[ [N (Radial Peaking Factor, RPF) © 2 A0S [FA A = F‘Fﬁ GE SI1.320
Supplemental 3 Mg [V BFID A RLVIR » g AR o TRl b £

gt -

-14 -



Transient Analysis

Eﬁ@ﬁﬁ

l.

[s the version of CPR correlation consistent with ROCAEC approved version ?
[GE GEXL] [SPC ANFB& SPCB]

R B0 | fdg bl s '*‘%Jl’ %‘?¢iflrp5‘?

Yes _V No N/A

Comment : _KS2C21 I'EIE'J;'/%EF#T?J$F“I?}%I'?:?W}”§¢ £b SPCB rev.2 L”#’?iu%’ﬁﬁ::ﬁﬁﬁ
B =] o
Are the distributions of additive constant of CPR correlation updated ?

Ry 0= 1o CPR %ﬁ‘“’ U ElpTadditive ﬁfj’gﬁry’} i LF\I Ty 2
Yes _V No N/A

Comment : 4 JaiH{fi " | CPR ]}JI FN R0 ] (A KATHY LOOP ERROR ['?;T&,J/ additive ,F{'
1¢53 ]_(AREVA [F,ﬁ.mm.om JFABO7-2394, Aug 2007) -

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

o e AL Py 1 B T 2 ER P FHET SLMCPR ey
* U Uncertainty "*E‘Dﬁm R 2

Yes No V N/A

Comment : f | b i o= L b [ AVl A 0 B T[] > & SLMCPR ﬁ’?ﬁ‘fﬁ t

Uncertainty éf%’r*“d;‘ﬁﬁ@ﬁl °

Have the plant-specific transient parameters [GEOPL-3)J[AREVA Plant parameter
document ] been compared to the previous cycle ? Have the differences been
identified and reflected ?

ﬂﬁﬁunﬁﬂ?“ pJ FEP Rl RS (2 | I il VHELOFE o HRYEF 2
Yes V No N/A

Commen t : 3713 ATAH | 1 el (S L e b S T T N A v 04
2 R - ()W - Ry KS2C21 PPD (PRl sy ) fli=Ui B dh S i (S

-15-



7.

£4"0cm” > {EF AREVA * Fi ﬁ”ﬂﬁﬁ S AT Sl R @8 [ 520.62em “'ﬁ%ﬁ’ﬁ“ Py
%= %y PPD ¥ l*FW?TE'F—TJ “HE g el Ay 2R FT 9T T 7 ] (2)4 FWCENB & ASME i
ESTPTH I scram delay time yjﬁiﬁéﬁﬁ%lﬁlg' 0.11(0.09+0.02 bias)*p > [yt FkFT
;“f | S AR (R KSIC21 PPD [ VBTl 0.1 7 » = E gL EFETHJ/TPJ Ein
Tﬁgﬁ’l"ﬂﬁlg' Cr= 3 DR EFAEI = (3)-f]

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

=ik T‘E'Fﬁ% IR A SERBELI L A e ) F’T’"‘ 3 PR 2 2 ,P"' IPTE
Ly 2

® Turbine Trip w/o Bypass ® UESHRY o SUapRIA B 2
® Jo0ad Rejection w/o Bypass ® EUENYE o BRI B 2
® [oss of Feedwater Heating ® g L g R

® Inadvertent HPCI Startup ® I HPCI ’ETEI*J

® Feedwater Controller Failure w/o® ﬁﬂﬁ‘ﬁffﬁﬂiﬁj“df

Bypass [KS] [CS]
® Control Rod Withdrawal Error ° }Zﬁﬁjﬂﬁ?' A
Yes V. No N/A

Comment 2 =4 ARl bl oA IG5 A0 53 A A (1t B
FIVPEg o) f’Tn?F/\'ﬁ'L.) WA R E R -

Are the flow-dependent MCPR well-derived from Flow-run-out transient ? Is the
methodology of transient changed or updated from previous cycle ?

=EEl ;FEI%YEJ*V ik ! IR LR S T Flow- run-out ‘?’T‘ﬁ&ﬁ PHERTHE] 2 ?"fﬁ}
ITIERL AR ?

Yes V No N/A

Comment : JLE'T Flow-run-out Fl"g;}ﬁ%iﬁj@?ﬂ(%{}’cycle independent ° % JaH#H
F ) 5 ST BT A s ¢

Is LHGR Limit well-derived from45% 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
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% over LHGR limit)] ?
H "\lu’n'”ﬁk[‘ik%?ﬁﬁﬁffﬁﬂﬁjﬂ ]’@fq_?ﬁ:ﬂ l?’fﬁ“ JRTRL?
Yes V No N/A

Comment : ETﬁH§4ﬂﬂf”?iFﬂdﬁﬁﬁﬂfﬁ E“%?F TP

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

than 2200°F)
| p R TS “ﬁ’”lﬂi7mﬁ“ LOCA 3 AFfettt 9
Yes V No N/A

Comment - f;HILOCijf&i*“'(%Tcycleindependent)"ifTEﬂBJKSlR21f%%JJ/¥?§#
HSR R E LT PCT (S0 iRl 2t B KT H PCT(1754°F )

Is there no new safety issue should be analyzed ?

F ¥ﬂﬂf£ ~EE%T§HP§5?#??
Yes No N/A 'V

Comment : N/A

10. Is the Stability Exclusion Region well identified in operation domain ?
IR kL (e S TR 2GS 2
Yes _V No N/A

Comment :

2 S RS R (Z ) 1) DR=0.85 % DR=0.9 3% (7 53 AR »

ARG PIE IS 7 Power - flow map F

11. Is the Peak-Cladding-Temperature (PCT) of LOCA accident analysis updated from
previous cycle ? Should the update be submitted to ROCAEC ?
LOCA 51120 BRI R B AL, 12 AR 2
Yes _V No N/A

Comment * 53 7 KS2C21 #rigi ™ IS il » A i1 PCT d6d* il [ [ A U i i 5 et B
AT S ISR ER 8 1754F (< 2200°F) - PSBUR] I RLA 950, (R B2 €7 -

12. Is the result of Overpressure-Protection analysis acceptable (Pressure less
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13.

14.

15.

16.

than 1375psig)9

HEHEAE IR 2
Yes No N/A _V

Comment : ﬂﬂgﬁ%&ﬁgﬁﬁﬁ;yj Vo3P Pr( Steam Line ) = 1297psig s Pr(Vessel
Dome) = 1245.86psig ; Pr( Vessel Lower Plenum ) = 1295.38psig FT'JE?'1375psig

VIR AR

Is the result of Control-Rod-Drop accident analysis acceptable (Fuel enthalpy
less than 280 cal/gm) ?

Pl P PRl g 2

Yes _V No N/A

Comment : FlﬁﬂFiﬂfﬁéq%iﬁbj I“*ATE 217.7cal/gm F‘K¢[@Fl?%

AREVA [ COTRANSA2 ~ XCROBRA ~ XCROBRA-T ~ SAFLIM2 ~ ANFB ~ SPCB) GE [ TGBLA - ISCOR -
PANACEA ~ GESTR-M ~ ODYN ~ REDY ~ TASC ~ GEXL] Are above transient codes' version
updated ?

Yes _V No N/A

Comment : FEFFPH4 By COTRANSA2 : uoct08 » XCOBRA : ujul07 » XCOBRA-T : ujul07 -

SAFLIM2 * uapr(07 > SPCB Rev.2 * usep03 °

AREVA [EXEM/BWR ~ RELAX ~ FLEX ~ HUXY]) GE [ SAFER/GESTR-L]) Are above ECCS codes'
version updated ?
Yes V No N/A

Commen t IEXEM/BWRij@:‘fﬁrﬁiiﬁﬁﬁﬂf?féfﬁfﬁ » RELAX : ufeb05 > HUXY : ujan01/r03 °
Special 1ssue discussion:

Comment = _ZE(% + = )MV i WHHACEE > (%~ 1) % f IR O B
fﬁ%%\:rﬂ@&ﬁﬁ%@
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1. ﬁ% AREVA * FlJ%f‘?TlMﬁﬁﬁgﬁﬁjfﬁﬁ BEN R YR f[ 'U~ELIEI5J?LT‘T§E%E[?J‘?I7FJ i
i *
(57N 1 AREVA 2 File g 22 F{Jf@ﬁ[ - Eﬁﬁ%ﬂﬂﬂ”i’#ﬁﬁ@ BE g Tl = iE e
L2~ B0 S g = 2l ik i TR I'EIE'JEU%E]?‘%@JFJ?
Fim il ﬁ'?ﬁ S E ﬁ“]‘ﬁ%ﬁ [
2. ol AREVA % RISHEIFW R BAR RS - Ry BRI~ A - }\ET‘Q"F%%?E—I'# ﬁ'?ﬁﬁ'@
fidl A R R
A T AREVA % FFSR AR 1 I LA 4 R ﬁ'?ﬁﬁ’ PR HT o 0T
ﬁg’% ENT R RIS ?Tﬁ'l}J;TfETF Yt Em'ﬁ ﬁﬁ'ﬁﬁﬁﬁ I AETE
TV ;TfET Yk F%ETTJJ P [ Al == i FIi’TFI
,’J/EJ*E' PSR A B -
3. LAY CS1C24 @T“?ﬁﬁﬁ T R A BRI -
[F#HH ] 97 =+ 6 E|FHH AREVA * Fi fJ £ CS1C24 = %ﬁ’rﬁﬁﬁf%“' T’EI%TEISQEEJE
SER S TRIEEREE 0 AREVA 2 [il5; %ﬂcf LT IE R
CR(condition report + 2008-3590 - -3592 ~-3594 ~ -3596 ~ -3597) - 3’;@
SUE) 4 ) CR VRS ECEIT AR > 2 ERE S SR ER I [y - T CR
J/E'if*}ﬁ@ﬁglr‘ GL f£1— AREVA * Flepr\ 2008 & 7 F| 3% i~ GMR(GL
Modified Report) » {5 A&7 l"%r::f Sl 7{1;%%]‘ GMR ﬁﬁiﬂﬂﬁﬁﬁ
AL 9K A et i ]
DI e~ D7 CR-3597 A4 7] F“EZ AREVA “* %% Nuclear Fuel Design
Report [l I#fH Pravs RIS F = B 5T AR B+ 455 AREVA il
ALH| A 8 755 Nuclear Fuel Design %F,HWU“ =g st > e A 15
Elsrtlggg,rlgl FIORRIEEIEC A -
4. SEMEAHH NUPIC audit #20384 FHHIIH (Finding) SRIBERET -
FHBUY (08 £ 11 71K SN 4 % NUPIC Ry AREVA 2 il Richland S5
et T S SRS wiﬁzﬁf HEIIRE I & ﬁ%%%ﬁm P (EE ﬁ'l}J ’
R I S R R
(F1) S‘IL’?"J/I%?JF@ Fym b st e = AR RS 2> 4 QA T [l il
el o TIHESIESE ~ LA -
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5.

* A% A A TFAREVA 2 FI=155 T (R 2009-5459 3& R BT (A A
R A AVFET " EVAK o AAGE b%’?’?“ﬂ%ﬁ 7“‘1’?9'/%
gLoi I?*HL[T@FW’” B TELE G RAET () > MERIEIE ~ (™

MR -

(F2) ?EH%}$F;I$F%§+§T\‘EE} (Engineering Software System *
Manufacturing Equipment Software) VI Efe ~ 1Y My
‘EE}F%?T Fﬁ’*‘, foi7f (10 CFR50 Appendix B ,QA program, NQA-1 foI7f) -
* A% AL AREVA 2 i =155 (R 2009-5467 2% i Bl (4 A0

Y P%?’FE'F%*EE?"?WI%WI (¢ NOA-1 forofs » (Pt S| Sl P o
LERNRN 1242 Ll ik 5122l Ul N L ESA X oA
P > AREVA > pil# SRR 7 VAV BRGE ©

(F3) [+ CR IS RnT - ﬂiﬂff B 7 it "ﬁ‘jﬂﬁﬁ e

kA el (R 2009-5475 38 R BN (R adR) - B IHES
AREVA * 71|32 PORPLEX I UDECO8 4.V 5452 (PREDICT =
Fepl 1203 @%ﬂﬁﬁﬂﬁﬁf) 5 (R-2009-4783 3% g H) > H
e ST S BRI i1 (&4 TPC) T BLRL 1y o JU%8Y [
& NUPIC A i [ JrrLHFAEI%U

kA i AREVA 2* [t NUPTC $E Ve gl e » I3 Frof IV Rl 1
g4 2 [l S KAM: 09: 134 FAB09-2361) » #- “‘#‘u’?‘/ﬁ‘—TJ
MICROBURN B2 # [?i]'ﬁ_— FrHEL POWRPLEX I uapr(9 °

ﬁﬁ@@ﬁ¢%%ﬁ%ﬁ%bﬁ%o

Rt A% = W 1 1 BRES I 19 B "ifﬁlg'J % 2 pldl CR99 F'Jﬂﬂ%i%” (CRB)
{2 TR I 2 4 FERZHAFIRER S () #1 Duralife D100 ~ D230 -
Marathon * %' CR99) - ) MICROBURN B2 ;mﬁ?‘ S Jﬁ’ﬁjﬂﬁﬂ/ TS 7
=& 5 78 Section 4% He/RU~ AT | 3 78 CRB AU I ATH 1= #] 5
78 Section » F¥fjid [ CROY # it MICROBURN B2 7.4 i #5145 CR99
CRB > AREVA “* filJ[[#25F CR99 ﬂ’ﬁjﬂﬁi ﬁﬁiﬁéﬁ?l’ﬁ[ﬁﬁ’? > PIHCE R
CRB ﬂ’ﬁjﬂﬁi TFEESE 7 CROY -
@Eﬁ”Evaluation of Westinghouse CR99 Blade Worth for Kuosheng
Units”%ﬂ?} » AREVA 7 Fi# 54 KS1-F18 St (A10-3999B-14GV65)
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6.

YIS ifA - H R 09640968096 4% ~ [l ¥ (Hot operation-
Cold Zero Power) B%[W[Fﬁr" » I'} CASMO-4 53 #&5t 5T 4 78 CRB .V
P 410 R B CRO9 ZH L 3755 CRB /4R A B A
LA BT D230 IR 4 T CRO 8H4$3T » AREVA il - HER) |
D230 HHRCRIY » AyH FFITH IS FT i il ot -

AT = CROQ # % 4 iV % 1% (Max,%)
D-100 4.37~6.23
D-230 0.34~0.92
Marathon 0.93~1.58

# R e B R RBERATRI([E | ][RIV PR

ﬁj‘ﬁﬁlj“”f%ﬁ?ﬁ_@/ MCPRe [E4fifi (Exposure-dependent MCPRp)I%?rET%E'J °
AREVA 7 [P # oY 0] SR [ P VS o st e MCPRp VA & Bt 2% i
(T (Y ACHE A R T [ UL R P« T eI
BT MCPRe L = T A0S o Rl RO o ok o 058 ff 2 IR -
(ISR 1 Tt R MCPRe [V S BWR PP fji ™) 5 AREVA 7 U1 E 2]
CATRR BT 6 (W0 R ] AREVA SRV Pl a8 IR 17 [RSSRIE - F17)
Pyt -

'th' RPRD = | S5 22 SR (07 6= > (4 AREVA 2% il 1 R

PR S R BRI o A1 NCPRe [ 7 v 158 RLA ™ COLR {1

[Fill kL POWERPLEX - IV fidy * ffi - FEeA% 0 * f4 EJIJ[?f?%-'E[UF%ﬁJfﬁuj i
THERI ST - R
Y ARSI AR 1 S ™ LV 45 -
F5= W SRR Jo s 2 SRR vzﬁwwl%uplmm, Al FI
9= MR ERER S T F R0 AR - (RS ISR R T AR
(Twice-burnt) .V ATRTUM- 10 BIAISE] (55! iyl S59ifa i - AREVA >+ il -3
TEARPISRI IS I =R > o 2RISR S 79 2 6 2 IRy %#Ei%ﬁ
1 2 il AREVA SN P 0 YR ) ERUEE 9 s d o ¢ fil AREVA
ISR B T PR I i (S R S F | [ELIE'WZ’SK%F:I%&I% T ’J'fjé’—ﬁ‘éfd?
(i ¢ 7 S ITEIEE AREVA 2l R Jl;gli%:%”vflw STAA WF,TTW ,
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[l CE R KSTC22 ] 2 152 Th 1 el » Y FI1 ] AREVA = RHFi? KS1C22
Kick-off {0y 1M » 4812 UG i RVIAENE 122 < a«uﬁwg%“
WS e HEe jTEAﬁTE'FTJEWF“I BRI RS iﬂff
x;ﬁ AREVA * FilFS IS S5 Hr e
*?{ﬂﬁﬁF Al AREVA 7 FIl & A%~ Rl CS2R24 48 ARl s I"E”ﬁj%
AREVA 7 i PEF MM SRR 4 T - 4o i R gl 41
R n&rm_%*bﬁ‘fﬂﬁiﬁﬁ » SESEAISR] e~ ARl Fﬁ““'ﬁfﬂ% SRR AT 2]
??ﬁﬁf b’ﬁ%ﬁ:lﬁﬁ;’%{j (% DI B3I szl B (LTP) B3 1 YA -
KER{ B < |17 AREVA. 2 Rl ] e R AT 4 7% FS-10 Rt A 4
l@ﬁ fel BhesR EUE ISR A il %ﬁ REMZ RS aE R LRSS SR
I?EJI/ F B ISR PN MPS(Missing Pellet Surface » MPS)#3> PCT JfHIfivf
F 2 pFHEECSIR2S (1) M) ~ KS2R21 (A9 =~ W)t F'ﬁﬁF EJ]—JF‘%;ZT o
AR A E U AR ¢ AREVA 2T FIFT 2004 £ SRR - MPS [l - ]'?F,Tw
>F5|”\“EUﬁprjﬁﬁtﬁﬁ’ﬁﬁ[%#ﬁgﬁ EAGYED 15'5‘* MPS THIRE = [P B DEASR e
Flgny) 5% (AVIS, Automatic Visual Inspection System) » Giffa=s * T |
prr“fﬁf&ﬁ'fﬂ T AREVA % RIF &~ 2R E - fRF dasl FURE 2]
,,PJE%%I?FJ LR (S H 1 S
ST ~ AR TN BAGARE  ISHRE TR (TR A B S R RE  Hi
}E'}%# (B F IR el ey (PR S0 e ) ST :;\%F:_I—irﬁ}%}ﬁ@ o
ENPIE=ERE ISR AEE S o A r EflfﬁﬂE %l’“%f@}ﬁ' A
TR Al SIS U g (e AR Iy e s BL e [ R AN ER M
- Ij?ﬁ@ UL 5 F1 R (A ;LH a %T%@[/Wlﬁﬁ.;ﬁa%
" EMS (LTRSS S1AH © 4 fi5dAe %fﬁﬁﬁjj AREVA ﬂjfﬁ[fl RSl REE I:/i
SEIV LR SR el (R LTP Vi« F RSl e LTP%?r FLB’BEEJ:QE'?HIEJ%
bRV Jf:f%ﬁ?'ﬂj ﬁiﬁf‘F VG LTP(Y[! Fuelguard %Zf) (fl7% LTP QJIFL
IR ”Q’:ET}’FFIJ T 7&“}?7—_‘ PRI = T BATVE L PRl Pt S B g |
FI*Fj BRI Pl s ™ 7 T SRS S 7 I R e o AREVA RIS I=p T B
R T g UH D& B o o s PO UK LTP AR I
AR fﬁwﬁ[ R BP0 S phirR A VR E‘Tﬁ‘ﬂf?ﬁ’” iV £
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P o T o

1.

E%’, XEDOR % E EH| o
Y AREVA 2= FiLRL!] REMACCX-10 ~ A5 SHEEA™ Soft operation Pt s [f Amiiil
[P PCT (RIS AR (291 )3 2 AISRIRES ALY - O 2 IR
A4 AREVA 2 FiLR{#EfH XEDOR T PR 4% - Rirfii ™| > XEDOR ™ AR i 1 reosae 4]
15 AR t‘fﬁ&&(on line)FH PrsR[#% (cladding) )i ifizbge » Feddge
=PRI S ARIRES Ao e e A R ER Ao
[P e FAATRIL | o 1 USR] el
45 I AREVA 2 il XEDOR #6178 1 2 =B & Farawi la “2% 1 i
U] { R AR Ms KRTS ~ AP FPREIFER! Mr. GALIOTO = [l1= #2221 A=
KR %féﬁzﬁ«iﬁu » 2K XEDOR AL 1 e [ g
XEDOR AHFVAEISY -
VB R A R TR L R EARATI ARBVA 2 LY AR
CRODEXA ) o5 Pl e e I ~ e 0]~ SRR » A 7% LHGR
TR LHOR ™ I fsk e ] & (Ramp rate) ° XEDOR A=V et = B [RLigHE sk
RITGRS T 21 ISR Bl F 5 (core monitoring system) o AR
Bl R Rl (GAP) FFETRLTHI# 7 TOPEN GAP; ™ "Close GAP, 17 -
PURET AR R RS AR R OFER POHFe (creep) » @
T AR ORI RS TN %ﬁ%ﬁ'ﬁﬁﬁ”ﬁﬁﬁ%gﬂ SR~ T
e TR R
XEDOR A=V
T SUBALY I BUR FERA IR AR (Notch control rod drive) FH(¥" BIR
A Jﬁ”ﬂﬂﬁrﬁﬁﬁgﬂ (fine motion control drive): PWR P!l ™ [Hdip)
fd@%ﬁbu ° AREVA * fil {# Ramp Test » PCILAEVISRIw Rl RH Rl T grise >
FRE R HTRY U] A ORI L I o B TR 275 WPa BRI - T
IR Ry SRR EYA PUEITAE ISR (ID - KAD122) (%[~ ) Al LaSelle =
SERFPLALIISEL (1D © 29A032).0 ) BVESH ™ 3 FTHH e RIS S 2 5 » 1)
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Cladding Hoop Stress, ksi

AREVA % Fil K] XEDOR A= 5 e % FALCON A= (SR F] il EPRI Al
V) (T ) - RODEX 4 FH=GHRIwA N il T=dt -

AREVA 7 Fif=1 5% 5 XEDOR T2 » = 3 [ 574 Bl # * [ (POVERPLEX ILXD}) -
12000 £ 9 i 3. BROWNBERRY ferl HIR¢ ] -
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1. Téﬂﬁ;vﬁ“%x PN BN E P AT Mr . Tupper F[fﬁ“{’ . Mitchell »

BWR [l1="PuEl o #r A ¢ ST AT & *Fh‘ Mr.Riley ~ *Eﬂf Peng Wang ~ Adrian C
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[} Stone Luo ™4 “FilR i B4 50 E79 © -

2. BRI S AR A O ) Y » B AREVA il -
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(1) [l PR STRRS1 2.7 < (P P53 A8 7 5 2-DY Al 2
[l B YRR T RORIIRD) » (07 KS2020 - sfIlisst il
o T I -
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(2) i S5 IRl SR P R HG (SLCS. SDM) 73 #77F T Microburn-B2 7 fT

i A > 7R XENON 2R fite"1" (Equivalent ) 247 [ 4.3 [
FIREEELY (KENON Free) T -

(3) S frEa F (CRDA) 73 M7t TV Microburn-B2 &t fje * fi » 41

2 TLMCNT(2) ¥ ILMCNT(36)*‘”§1V%4~IE—WE‘HTPFJI 4.57 F“ FrEy - g
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T g 2 RIS R AR AR ISR B £ 17
AREVA il =14% 2008 # 7 [ 55 GMR 3094(GL Modified Report) » {3z
4SS - FIRH A KS1-R2L AR B S e R
E.T: (BRI [ IE]E 2008 & 9 B[ ) > ST HrH ri*ﬁfﬂﬁ‘jﬂ GMR [ K
IF=GMR 3094 5]l * /& HT - —E,;EI% 73 PR FF_:*EH EEND ]?‘]Wé Pl
FE Rl Jir: - KS1R21 #“"W[FF# F Eﬁm‘ ZRE KSIF18 [E:IE'M‘E[[ﬁ ad
YW TR AR T

fi i AREVA 7~ il "t ) AR AT A O 1S5 (GIR) .V A
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gliﬁir%%f’[ A Fﬁ@érf_ Th iR {%‘lfﬁi?J ’ ﬁ“Jﬁ%;@rﬁ I Fr'yﬁ%
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(2) 7 TINB ¥ FWCENB(FeedWater Control Failure No Bypass)?’f’ﬁiﬁ?l"?
“fET LFIT > BRI T P (S5 Bl P PSR B RE S S5 Ao o B
B BN U RN BB s SPETRRE ﬁﬁﬂﬁﬂ?m'%?]f{fﬁ‘?]‘
?Pﬁ—}s&%‘ﬂﬂ ) Ff&ﬁ]_$%7} ﬁﬁjf’f | ,&'HZ?FLJ?}L fﬁ&“ﬁﬁl?ﬁ?}‘ﬁﬁb%‘ﬂﬂ o
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(inoperable) ﬂﬁ:[ﬁ‘éj 7S RLA 35+ [H'?FF%%’F’F

IK‘J

7 AREVA 2 il R [ %5 KS2C21 RLA I 155
BB T ARSI AREVA 2 IR PITRE S BT B R4S 520.60m - (1
PR Y (PPD) [l B SRR 2 O cm > i @& AREVA ** il
FERG R ™ [ PPD ¥ (7 JLIHZE%‘F‘EJ °
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San Onofre Pty PNR FI=A% Frflr( =2 ARl ) [Ty 2 HIR (e g 02 (2~
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fitiF—- : Summary on the K2C21 Core Design analyses audit
Dec. 16, 2009 by Jason Lee

Conclusion The AREVA's core design analysis process is conscientious.

The results of the K2C21 Core Design analyses is acceptable.

Recommendations

1. Please confirm whether the applicable Neutronics Guidelines need
clarification or the values used are actually different from the Guidelines.
1 The GL 2.7 section 3.1 asks analyst to do “2D core radial powers
comparison between the calculation and measurement”, but the
compared results are not found in the KS2C20 CORE FOLLOW
and PROJECTION calculation notebooks(32-9120963-000)
2 The value of XENON used in the SLCS SDM MB2 input file is
different from that in Guideline 4.3 as follows:
GL4.3 Input file
XENON 2 1
3 The values of ILMCNT( 2) and ILMCNT(36) used in the CRDA
MB2 input file are different from those of Guideline 4.5 as follows:

GL4.5 Input file
ILMCNT( 2) 0 2
ILMCNT( 36) 2o0r3 1

2. AREVA has issued the GMR 3094 that requires adding a statement to
EMF-2000 Guideline 2.1 to ensure the designer using a unique bundle
name for new nuclear designs according to the CS2C24 audit
recommendation on Jul 9, 2008. But the GMR 3094 isn’t found in the
GMR Review list of the KS1-R21 ATRIUM 10 CROSS-SECTION Library
generation analysis notebook that was issued on Sep 18, 2008. Although
the fuel bundle names are different, a lattice name as same as the
KS1F18 batch was used in the KS1R21 batch, actually these two lattice
designs are different.

Please review AREVA's GMR review process again to ensure the analyst
not to miss the related GMR issue. By the way the condition of this GMR
still open, | recommend that AREVA can review the GL once one year
and the GMR could be closed in one year.

3. Please enhance the integrity of some safety analyses notebook.

1 The description of the major assumptions on the KS2C21 TTNB
analysis notebook_is too curt. At least, the analyst should describe
the reference document and related section, if he doesn’t want to
use a duplicate wording.
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4.

S.

2 The analyst only calculated two fuel types (KS2F18, KS1R21) on
the KS2C21 TTNB and FWCFNB analyses, actually, there are
four fuel types used in the KS2C21 core design. But there is no
related description or discussion for the reasons in the analysis
notebooks.

3 The analyst described “a scram delay of 0.1 seconds is used “at
the section 5.1 of the FWCFNB and ASME over-pressurization
notebooks. Actually, analyst used the value 0.11 (0.09+0.02 bias)
seconds in the analyses. It is inconsistent.

Please modify the preliminary KS2C21 RLA report contents as follows
according to the FCD notebook:

1 Changing the CSDM value to 0.9699 (was 0.970)

2 The control rod drop accident (CRDA) analysis assumes no
inoperable rods. It is more restrictive than the KS plant Technical.
Specification requirement. Please add the assumption to RLA.

The value of the instrument zero is modified to 0 cm from 520.62cm
according to the KS2C21 PPD. But the input of the safety analyses still
need use the value 520.62. Please add a note of the analysis input
requirement on the KS next cycle PPD.
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CHANGES TO TRANSSHIPMENT DETAILED SCHEDULE

THE FOLLOWING ARE RECOMMENDATIONS AS TO TIME CHANGES TO THE
TRANSSHIPMENT TIME TABLE. (P) INDICATES PARALLEL WORK ITEM

ACTIVITY - OLD TIME (HRS) NEW TIME(HRS)

PICK UP CASK AT S.T.BAY
TRANSPORT CASK TO DECON FAD
ERECT SCAFFOLD

FILL AND VENT CASK
DE-TORQUE HEAD

FEEMOVE SCAFFOLD

PLACE CASK INTO POOL
REMOVE HEAD

LOAD CASK

REPLACE HEAD

REMOVE CASK FROM POOL
PERFORM INITIAL SURVEY
ERECT SCAFFOLD

DECON SISTER HOOK (NEW
DECON HEAD

TORQUE HEAD

DECON CASK

PERFORM FINAL SURVEY

PERFORM CASK LEAK TEST

WRAP CASK

REMOVE SCAFFOLD

PICK UP CASK

TRANSPORT CASK TO SOUTH END OF T.D.
PLACE CASK ON TRACTOR TRAILER
TRANSPORT CASK TO UNIT 2/3
PLACE CASK IN DECON AREA
ERECT SCAFFOLD

FILL & VENT CASK

DETORQUE HEAD

PLACE CASK IN POOL

REMOVE HEAD :

UNLOAD CASK

REPLACE HEAD

REMOVE CASK FROM POOL & DECON
PERFORM INITIAL SURVEY

ERECT SCAFFOLD

DECON HEAD

TORQUE HEAD

DRAIN AND PERFORM LEAK TEST
WRAP CASK .

REMOVE SCAFFOLD

PLACE CASK OM TRAILER
TRANSPORT CASK TO UNIT 1

S
(X

fud
S R S ST

1+1/2
1/2
2

TEM) 1+1/2 (P)
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(P)
(P)

45

leH}JhamtlwhJﬁIabtprﬂ¢~Hrdh*H14:;Hthiahlm
H

\thuuukwuw

[
(8]

HERBPUWHPB P URN RO R R R

]
(48 ]

TOTALS 62 1/2
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