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(1).Fuel to Clad Gap Coefficient , P110,3030 R6
(2).Neutronics Input for Transient , EMF??000 5.2 R2
(3).Transient Inputs, P110,3060 RO P110,3100 RO
(4).Turbine Trip Without Bypass, P110,3100 RO
(5).Feed Water Controller Failure , P110,3100 RO

(6).ASME Over-Pressurization , P110,6100 RO

(7).LOCA Heatup , P110,5120 R2

(8).LOCA Limiting Power History, P110,5040 R4

(9).TH characterization, P110,2011, R1

(10).MCPRs, P110,3202 RO

(11).MCPR Safety Limit, P110,2100 R4

(12).Thermal Limits, P110,3100 RO

EMF-2000(P)

).Guidelines 2.2 "Loading Pattern Design, Target Rod Pattern,s and Core Follow"
Guideline 2.5 "MICROBURN-B2 Model Setup"
Guideline 2.7 "Benchmarking, Core Follow and Projection”
Guideline 2.8, "Hot Excess Reactivity and Shutdown Margin Determination”
Guideline 2.11 "THRP Loss Coefficients Tuning for MICROBURN-B2"
Guideline 4.1 "Control Rod Withdrawal Error Analysis"
Guideline 4.2 "Stability Analysis"

1
1
1

13
14
15
16
17
18
19

(

(14).

(15).

(16).

(17).

(18).

(19).

(20).Guideline 4.3 "Standby Boron Liquid Control System Analysis (SBLC)"
(21).Guideline 4.4 "LHGRFACf Analysis"
(22).Guideline 4.5 "Control Rod Drop Accident Analysis"
(23).Guideline 4.6 "Fuel Assembly Mislocation Analysis"
(24).Guidleine 4.7 "Fuel Misorientation Accident"
(25).Guideline 4.11 "Loss of Feedwater Heating Analysis"

(26).Guideline 5.2 "Neutronic Input for Plant Transient Analysis"

(27).Guideline 5.3 "Neutronic Input for Safety Limit Analysis"

(28).Guideline 5.4 "Neutronics Input for LOCA"

(29).Guideline 6.4 "BWR/6 Generci Control Rod Withdrawal Error (CRWE)"
(30).Guideline 6.5 "Loss of Feedwater HEating Analysis (LFWH) (SER Restrictions"
(31)51-9128019-000 "Kuosheng Unit 1 Cyccle 22 Licensing Analysis Work Plan"
(32)ANP-2892(P) Revision 0, "Kuosheng Unit 1 Cycle 22 Principal Plant Parameters"
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1).32-9135060-000 "Kuosheng Unlt 1 Cycle 21 Core Follow and Projection”

(1).

(2).32-9135061-000 "Kuosheng Unit 1 Cycle 22 Fuel Cycle Design"

(3).32-9135980-000 "Kuosheng Unit 1 Multicycle Analysis with ACE Correlation”

(4).32-9135591-000 "Kuosheng Unit 1 Cycle 22 Control Rod Drop Accident Analysis"

(5).32-9133675-000 "Kuosheng Additional Channel Bow Colorset Calculation with ACE
CPR Correlation”

(6).32-9134563-000 "Kuosheng Cahnnel Seal Resistance Tunning for MICROBURN-B2"

(7).32-9137626-000 "Kuosheng Generic Fuel Mislocation Analysis with ACE Correlation”

(8).32-9139049-000 "Kuosheng Generic Misorientation Analysis with ACE CPR
Correlation”

(9).32-9137650-000 "Kuosheng Unit 1 Cycle Independent Control Rod Withdrawal Error
Analysis"

(10).32-9137915-000 "Kuosheng Unit 1 Cycle Independent Loss of Feedwater HEating
Analysis"

(11).32-9137219-000 "Kuosheng Unit 1 Cycle Independent LHGRFACf and Flow

Excursion Slope Analysis"

.32-9135592-000 "Kuosheng Unit 1 Cycle 22 Stability Analysis"

.32-9138656-000 "Kuosheng Unit 1 Cycle 22 Disposition of Events"

32-9091948 (C5) KS1C22 Hydraulic Characterization

12-9131027 (A4) KS1C22 Task Plan for Safety Analyses

32-9131031 (D6) KS1C22 Fuel to Clad Gap Coefficient Analysis

32-9131034 (D6) KS1C22 Neutronics Input for Transient Analyses

32-9131035 (D6) KS1C22 Transient Inputs

32-9131036 (D7) KS1C22 Turbine Trip Without Bypass And Load Rejection Without

Bypass

20)32-9131037 (D7
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) (D7) KS1C22 Feed Water Controller Failure Without Bypass
21)32-9131038 (D7) KS1C22 ASME Over-Pressurization

22)32-9131039 (D1) KS1C22 LOCA Heatup Analysis
23)32-9131040 (D1) KS1C22 LOCA Power History
24)32-9131041 (D9) KS1C22 MCPRf Analysis
25)32-9131042 (D2)KS1C22 MCPR Safety Limit Analysis
26)32-9131044 (D7) KS1C22 Thermal Limits

) (D7)

27)32-9131046 (D7)KS1C22 Verification of Input Changes
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A~ Qualification requirements for the responsible engineers of Core
Design ~ Transient Analysis & Q.C. people

WIRLPAESTER ~ 1 FTETIT A R S LY R T 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 internal reviewer Experience Education Discipline

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

3. R.K. Edwards : 10+ B.S. Nuclear Eng.

QA internal reviewer Experience Education Discipline
& Transient analyst
(  Engineer ) (years) (Major/Degree)

4. C.E. Hendrix : 20+ B.S. Nuclear Eng.

QA internal reviewer Experience Education Discipline
& Transient analyst
(  Engineer ) (years) (Major/Degree)

5. Sean C Mellinger : 20+ B.S. Nuclear Eng.

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

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

7. Peng Wang : 10 Ph. D. Nuclear Eng.
Neutronic designer Experience Education Discipline

(Project Engineer) (years) (Major/Degree)

8. Paul Smith : 1 M.S. Nuclear Eng.

Engineering Assistance Experience Education Discipline
(Assistant Engineer) (years) (Major/Degree)

9. Dang Patchana : 10+ M.S. Nuclear Eng.

QA internal reviewer Experience Education Discipline
(Lead Engineer) (years) (Major/Degree)

-7-



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

CHEREE " ERLA f’&fi[ %f"ﬁ**QEJT‘ !
Yes V No
Comment : {#& AREVA ~ Vé%iﬁ?ﬁ [ 1(1).FU9'?%3§ZT?Eﬁﬂ@*ﬂiéﬁ59$§f} EMF-2034
Rev.4 “BWR neutronics training requirement§ﬁ[?{j/§”ﬁﬁ (2). F =i H T AR
1“4E5559£§€}EMF-2044 Rev.3 “BWR safety analysis qualification and training
requlrements['[} JFAR e (3). ﬁﬁﬁﬁ‘*ﬁ (QA) Ff| pgtayenjjkqig$pﬁ[ﬂjans &
.*‘ljﬁﬁélj%awfﬁlfmﬁ”‘% AT0 Wasllic 5 B8 ekl 13 Lo e ’:’r?w’”%aﬁléﬁw“ﬁ
BT A (i AT s A R [ -




B~ Vendor's Internal Quality-Assurance Performance :
B 5 [P
1. Has Vendor f1n1shed internal QA procedure or independemteview on schedule?
(safety analysis and Core design)
W LR PR 5 5 A TR R T 2
Yes _V No
Comments * ﬁgﬁﬂﬁgﬁ%li?ﬁﬁij}Tﬁ:ffti9E4%€E§ > A AR -

2. Is the vendor’s internal QC process appropriate?
e i PR R 2
Yes _V No N/A
Comments = A% =155 QA % 4 ;lf:%fﬂ?;f%‘éj [~ EMF-1928(P) P104-119
rev.13"Engineering work practices Calculation Packages”ikﬁgF@(JA%K$7§+§1§9
@%"ﬁﬁﬁ%ﬁ*ﬁﬁ@A*ﬁ%%@%i°

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

(e %ﬁﬁlﬁ&%ﬁi | I AR O pL 7 eﬁ'zﬂg’ﬁnﬁ[i VelRERI

T ?

Yes _V No N/A

Comments * %% A1 4% 21 | n’ﬁﬁﬁﬁ HETRES QAR A I/EJFET P " FISER
B Y U AT ¢ g.&ﬁ. e




C~Core Design Audit Plan

g RO

Fuel System Design

\] b

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

SR TR VRS I 2 SRR 1 7 T BOAC RL, IR I L )
LN Sl

Yes V No N/A

Comment * _["5{Ji" | ATRIUMIO XS] » “VETRE= @A) - bI4WIFREN™] 4 fi KSORT 41
VPP ISR el g (50 » APRER ST 5 AT = R 3 A O -

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

S VR S S L 1 2

Yes No V  N/A

Comment : _KS1C22 JEEVIF[T SN T 4.019 wi% & 4.035 wi% » 4 4 i}‘ﬁ
] P [N PNIERAGE S 1-|2”El'ﬁih%" Lt AR R [ LiENST (Radial
Peaking Factor, RPF) - 2.8 /38| [F g 1A= ‘—‘FI? GE SIL320 Supplemental 3 »
7 Fil EFID A FrVYEH] -

Nuclear Design

\!EI"LJ\ EE _‘E |

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

(i S AIING %[Tﬁbf AERS EABEIH T VAN £ fq{?\,@ﬁl g ¥ 2

Yes _V No N/A

-10-



Comment * A %"V 5 #rA=" CASMO-4(ujan06) /MICROBURN-B2 (udec08/RO1) =1t
RIS,

2. Are the cycle-specific information [GE FRED] HEREVA Fuel Design Parameters)
reflected in core design?
e S §§E+ F\EQr% [GE Fuel Release and Engineering Dafla EREVA Fuel Design
Parameters] ?
Yes _V No N/A

Comment : {IIE‘I %t ANP-2892  KS1C22 PPD b;é,fﬁ?{ 32-9135061-000~32-9131035
Transient Inputs - iy~ %;f]—f I[—", o ﬁjj/?&?{‘éf@@%l?ﬁ o

3. Does reloaded fuel cycle comply with vendor's intelrnfuel-shufflingcriteria?
A AL P R T VSR PP 2
Yes V No N/A

Comment * HyZffi ™| MICROBURN-B2 & » =Id1"] REMACCX H)fgﬁﬂﬁéﬁ?ﬁﬁgi:Max (P-Pcs)
at 1 MWA/MTU is 1.36kW/ft (< 2 kW/ft)-

4. Is the reloaded fuel cycle designed in accordance with approved procedure?
ek SV - FERERL ) (MR T PP R 2
Yes V No N/A

Comment : _WyFipif o vt (FHErd 32-9135061-000) RLABHH P £ 1]
EMF-2000(P) Guideline 2-2 rev.5 ,Sep.2007 #= -

5. Do vendor review and file TPC's "Core design review report"(Calculated by
CASMO-3/SIMULATE-3 code)?
kA R RL A T R R e B
Yes V No N/A

Comment : ’ﬁﬁ’%?b'%ﬁﬂﬂf?@%"f}%\T"L\F%?r%ﬁ'ﬁiﬁf[(CDRR)” °

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

11 -



there any update or error ?

iﬁﬁ@ Jﬁﬁ%wﬁi@ﬂﬁrj}l ﬁ%%‘?y%ﬂ%} T iﬂﬂﬁ PET Rl R S A fﬁl’ﬂ}‘? 1=
e 2 45 P R T 2

Yes V No N/A

Comment ?ﬁﬁ‘ETET 1 (CAZAM) iy * 4t VAR 4 768 0 [l gh ARS8 O /07 2 3R
/E[ui—ti °

Check the input and design-record-file of 3-D simulator code [GE PANACEA]

[ AREVA MICROBUW-B2]) , including fuel type declaration, various fuel segment
length, various fuel segment type declaration. Is there any update or erfbr
O = FESTERT TR i SRR WA EIR - 47
TIPS Segment =78 AN segment & fEf ViﬁFL£~7[L—W59
Yes _V No N/A

Comment : iﬁﬁﬁrnnmks1022<nep¢%"‘ﬁﬁ*iﬁ%gj%H [32-9135061-000] % FEFLEHGE -

Check all dimension parameters of fuel assembly . Is there any update or error ?
B fh R A ] L
Yes V No N/A

Comment * _KSI1C22 " = #{IF% AREVA 7 L.V A-10 ] » ASf] W] g i (A RUSS
AEVAL > Tt B o A S5 CAZAM i * A8t - A 58 FIAHE -

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 R A R L 2

Yes _V No N/A

Comment * e WA |1 Sepe== e WA [F] > KOR2D 8% [Sulsoifiofs] idage o Eﬁ'l,ﬂ%‘ﬂ%fdf
’E“-‘“W%ﬂi% “LREE ﬁv‘i‘u’?‘fﬁxﬁﬁ[ °

-12-



10.

1.

12.

13.

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

B R R R T

Yes _V No N/A

Comment : %Iﬁﬁ AgiiN A R R -

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 ?

SRR~ EOC 32T W[”’ﬁ*‘iﬁrﬁj ?

Yes _V No N/A

Comment -7EwﬁmﬂﬁV€$ﬁi4\ﬁ%E[*ﬁ%ﬂ7ﬁ5ﬁ%‘t 51.75 GWd/MTU<54.0 GWd/MTU » &35
{VISEIFEISE £ 56.95 GH/MTU<58.7 GHA/NTU » 7 3ok VS| E449 B 2 RUE €149
16 VAR L -

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

RV P EUSSRNG (ke f 1) i*’im% Eatis = 5 s B al s A PR A

Yes _V No N/A

Comment * £ Z&#If1 ™| MICROBURN-B2 ;& i~ % - %‘?Jr AREVA F[Jii“;'/ﬁr]uﬁh{’:f
" Kuosheng MICROBURN-B2 Benchmarking Calculations” - I'|7f* 2V i/
F USRS NG T RGN ™ TR Rl e P S R AN ( E[J 3 KS1C21 -
KS2C20 %= if i~ KS2C21 Fuel cycle design) -

[s the radial RMS error between TIP trace measurement data and ofifine axial
power profile of core follow calculation reasonatle [AREVA: one standard TIP
deviation & x1.645=9.87% , 95% possibility ,95% confidence less th®.87%
for CASMO/MICROBURN code ) [CGE : 8.6 % TIP uncertainty is used for SLMCPR
calculation for TGBLAO4/PANACEAIO codd ? Are the TIP total nodal RMS error

reasonable ¢

I LR SR T = Fﬁ’?(TIP?E[] | il ;—Q;—;Li—ﬁ F/_\EEIQ

-13-



Yes V No N/A

Comment : _KSI1C21 A<=t ET #/5= 03/06/2010(8430MWd/MTU) [:%E.T%:
32-9135060-000] »fifN ==kl TIP IET itV [z [l (RMS)IR KD 5.55% < 696[ 5

GL27EFF

AREVA F[Tﬁﬂd?ﬂd[(GL 2.7 815, 55%)[[E&HF7J?%1%HH “/52-D maximum core radial
powers should be compared between measured and calculated value§ ™ REEE
u{%?hfﬂ’%ﬁfiﬂﬂﬁlﬁﬁ E@ﬁgﬁﬁﬁﬁ¥ﬁ$0ﬂﬁ?**$ﬁWﬂP¥7J’%ﬁ
%;’:’El‘&neuu 7% ﬂ%drﬂ"%’ﬁp' . AREVA® f fﬁﬁ“]‘n&ﬂﬂl =Ty ﬁd[r lﬁL &ics
GUR3436 - £ »M‘aﬁiﬁﬂﬂﬁ + A IFOMRE AT %Eﬁ'ﬂ’m | > [F=$d y?ag“ii
AREVA ™ il 73 #72 ?EHﬁLiHEIEI '”l‘E‘%_FJGMRE’EH i S ﬁ?AREVA, FlK T
=1 R E g o R AFEE

J

14. Are the over-all average differences between on-line and off-line MFLPD &
MAPRAT of core follow calcakion 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 ERERET BTV MFLPD %> MAPRAT » £ 360 H5F BT (LPRM adapt ive) = ESsEE T (Non LPRM
adaptive) adifN Vﬁ?;ﬂiﬁ"+ﬂ§ﬂ§iji_Iji_FIF,%ﬁ’? [F[§$$ZE?:{LE?'5% ] ?MCPR =
iﬂf[% {F[Fhﬁ:ﬁ PHE3% ) ?

Yes V No N/A

Comment :_KS1C21 %It 1= 2010 F 3 *] 6 F 1.V \MAPRAT=3.3% * MFLPD=4.0
WS ] 2 4 RV AR % o [y MCPR=0.6 %4 4 JELY 3%t -

15. Will the reload core designs meet planed full -power-cycle energies ?
(Nominal-window consideration) ?
A R %L?JF 7[ N FL{JQWFEXJET&F"E.IET—T* ?
Yes _V No N/A

Comment  {ZEVED 1419 GHd » ¢ 2 pb- - 5t (1 PV it -

16. Will the reload core designs meet shut -down-margin ( SDM ) requirement ?

-14 -



17.

18.

19.

20.

(Short-window consideration)
Ak R %L?{‘ F[ M Fﬁ’gﬁ %@%FE‘EIT—J{‘ ?
Yes V No N/A

o

Hf

Comment * BOC pYH-ESER¥S (SDM) £ IW%HW%?f%J@

Will the stepthrough rod patterns of reload core design methe requirement?
Including thermal limits ratio margins, full power operation capability,
spectrum-shift strategy etc.

SR I T RRRERL N N R ER RS o "R e Fllﬁ LI "l
32

Yes _V No N/A

Comment /| ZFLii A ks MAPLHGR #5 16.4% (>7%) ~ LHGR #5 10.7% (>7%) * MCPR 5
8.2% (8%) » ST A Tigns -

Will the reload core design meet the SBLC system concentration requiremerit
SRR EEHRL Y Y 7 SBLC RIS 2
Yes 'V No N/A

Comment : _SBLC #x ] i #4045 5 0.97% > + 2 0. 88%2 2 5% o (A= 3 * 372
e R EP %)

Is the reloaded fuel cycle optimumdesign considering the fuel utilization?
YRUISRI R A ERERL SRR LY R
Yes 'V No N/A

Comment * H%e Bt [ 7 ey AREVA b ¢y JF Vg5 gt » Wl = [ 2 s
Jrﬁbﬁwﬂwﬁ$m'T%ﬁﬁwwﬂﬁﬁﬁwﬁsW% sl E
1.|7ﬁ~’_ELﬁu%“ LV ot [ i (6 [y L[] (Radial Peaking Factor, RPF) - 2 3] [F1
Al S £ GE SIL320 Supplemental 3 b‘Z Fil] V EFID A= E BTV YEF - ]E.’S% ~

S EQE%“?%thp;ﬂﬁJ/§?§+
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Transient Analysis

_EFT’EE&'\J'}ﬁ

1. Is the version of CPR correlation consistent with ROCAEC approved versior?
[GE GEXL] FBPC ANFB& SPCB]

W 0 L B B o P L T 2
Yes _V__ No N/A

Comment * _KS1C22 Fi-*ffi™] ACE @F#ﬁ@*?‘ﬁ}‘%[ E (ﬁgﬁﬂi—ﬁu ’L%ii‘”%’ﬁlﬁ:?ﬁ
AR

2. Are the distributions of additive constant of CPR correlation updated ?
’ﬁﬁ‘:’f‘pﬁ M|pY CPR Fﬁé%][’%?:?c » Elp[1additive ﬁfjé’r 53 i? L—FEPWV‘%’? ?
Yes V No N/A

Comment : 7% Y& CPR ﬁm»J[f UL M ACE correlation(K-factor) e

3. Is the cyclespecific SLMCPR and delta CPR significant different from previous
cycle ?Why ? Are the "Uncertainty input parameters" for SLMCPR calculation
updated ?
ﬁiﬁﬁﬁngmﬁm@wuﬁmi'ﬁ a@q[fm ﬂ?ﬁﬁﬂmmRﬁﬁﬁﬁ
*+ V Uncertainty ‘Jf%@i* TR
Yes _V No N/A

Comment : _KI1C21 . SIMCPR £% 1.07 » %%~ K1C22 ./ SIMCPR #7£% 1.1 ; {& AREVA FIJ
el * ACE correlation V7 additive ﬁ'@ﬂﬁ:&@ (Uncertainty)#s 0.012 = SPCB
correlation . additive lﬁg@'ﬂ\if?@(Uncertainty)0.016 |5 {EI 7 ACE *ﬂi—mﬁrﬂﬁ‘
RIS [P A (CHANNEL BOW) g BIo5 A8t [SiAT HikpLi®] CASMO-4 iy
2X2 Colorset > 4 {fi Lattice 4% bﬁ‘[ﬁ]r%?r Bl p]1— (i Lattice [§# E%Ef i Ji@"i[lﬁﬁ[lﬁ[ﬁ@ (Bt
REEl = [ Lattice) » BIYE = l'[E'EIJ]'Jéiﬁ 50 GWD/MTU EIfJﬁEW[[[ﬁ@ ° [F‘f’ﬁﬁ[l[ﬂﬁ@? Sine
lﬁlﬁﬂ?lﬁrﬁl  BERHZEED Ze-4 > [ F AP ED Ze-2 > NI RS Zre-2 AR (R -
RUHf Zr-4 UEESe T 1.4 o850 0 {13 *%[E'ﬂjﬁdﬁl' Zr-4])-

4. Have the plantspecific transient parameters[{GE OPL-3) AREVA Plant parameter

- 16 -



7.

document ] been compared to the previous cycle ? Have the differences been
identified and reflected ?

85T ATT R E | Rl Y B Er S Ry 2 | AT E | [l (B HRYEELIF ?
Yes V No N/A

Comment : F;IE‘[?”'I’??EHﬁ PPD ¥ {F (%’ﬁfﬁfﬁw [F) — 5o

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

S iES ﬁ‘%‘% AT ﬁﬁiﬁiﬁfﬂlﬁiﬂwﬁ'ﬂ HE 555 AT 2 QEF‘F TP
iT R ?

® Turbine Trip w/o Bypass ® TUESHI > SR B 2
® load Rejection w/o Bypass ® CIFENHIEL SR A B 2
® [o0ss of Feedwater Heating ® Hla f f] PR
® Inadvertent HPCI Startup ® CIFRTHPCI i
® Feedwater Contro ller Failure w/o @ ﬁﬁﬁ‘ﬂtﬁﬂﬁ};fﬁf
Bypass [KS] [S]
® (Control Rod Withdrawal Error ° ﬂﬂ%ﬁﬂlq'
Yes 'V No N/A

Comment :_ 7~ AOO %’ﬁi:\ﬁ T TINB~LRNB~FWCENB = “fi ;s MAX ACPR=0. 11(<32883MWd /MTU)

+ 0.17(232883MWd/MTU) 5 ﬂﬂ*ﬂ’*ﬁ ] bounding *J?Ci%(’:fﬁﬂflﬁl °

Are the flowdependent MCPR well-derived from Flowrun-out transient? Is the
methodology of transient changed or updated from previous cycle ?
E?’j;uguﬁ[%% AT IS ﬁi@ﬁiﬁfﬂljﬁiigﬁiﬁll Flow-run-out ?ﬁi?ﬁ%iﬁ@?ﬂ??’fﬁi
73k i* AP

Yes _V No N/A

Comment : _fLE't Flow-run-out ?ﬁi?ﬁ%iﬁi@?ﬂ(%ﬂ’cycle independent > 74 VA%
Elfit)

Is LHGR Limit wellderived from 4% Mechanic-Over-Power (Cladding strain less
than % ) & 25% Thermal-Over-Power analysis (Fuel-center-line temperature

less than melt temperature) [AREVA Protection Against Power Transient: 35

-17 -



10.

1.

% over LHCR limit] ?
1 BB U L A TR AR 2
Yes No N/A _V

Comment : N/ACRrE #a 2 M= ()

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

than 2200°F)
T RS R L B AZE T LOCA 73R 2

Yes V No N/A

Comment : _kLE'TLOCA i #rifli(Jgf cycle independent) » 4 JHl 4 Erjit- -

Is there no new safety issue should be analyzed ?
im Bl aeEE -@%TFQIF%}T’??
Yes No N/A V

Comment : N/A

Is the Stability Exclusion Region well identified in operation domain ?
PRSI Rl P s SO | S 7
Yes 'V No N/A

Comment : % JeHA.Y I EAS ST MNAGA (Z B ) $RF|ZEHA DR=0.85 * DR=0.9 Vit fil
&5 55 PET ETH A N £ DR(max)=0.759(F40.48%/P53.2%)  DR(max)=0.792 (F40.48%/

P54.8%) » sdifN #9885 7 Power-flow map b o FTihfd F* SRR EEFR = [F BV 7 Bh L
Jﬁllﬁslﬁ*&liﬁ?’ﬁf FELP“‘—I F=Ta J/:Eiiﬂi "E'ﬁﬂﬂfk #ﬁ?% AREVA, HJ*‘E EE il

[s the PeakCladding-Temperature (PCT) of LOCA accident analysis updated from
previous cycle ? Should the update be submitted to ROCAEC ?

LOCA 53 v 1.l 4ty SR R R kL I AR 2

Yes No V N/A

Comment * £LETTLOCA 53 Pt (gf cycle independent) > 4 %™ KS2R2T A H??ﬂ

tes A B PCT (S0 V i | o 2 BT PCT(1754°F )

- 18 -



12.

13.

14.

15.

16.

Is the result of OverpressureProtection analysis acceptable (Pressure less
than 1375psig) ?

ST T RRL Y, 38 2

Yes V No N/A

Comment * MSIV ~ TCV ~ TSV Fjg%F%FJE’*'JJ?T%ﬁ i N Al ] 1296Ps i g

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

PEAEHITA T ) TR T 45 2

Yes V No N/A

Comment : _ sitmadifl  176.5cal/gm /[ HTHTAENE 280 cal/gm - [?%E.T?f{
32-9135591-000]

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 : #FHN 4 £ COTRANSA2 : uoct08 » XCOBRA : ujul07 » XCOBRA-T : ujul07 °
SAFLIM2 : uaprQ7 o

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

Comment * _EXEM/BWR2000 3fﬁf‘fﬁrﬁfiﬁ%ﬁq7\£¢?EE* » HUXY * ujan01/r03 -

Special 1ssue discussion:
Comment * %~ = . 3 ) HAMIE %‘ﬁ%ﬁ%@‘ 2 M. K ﬁﬂﬁﬂ?@?ﬂﬁﬁﬁ@ IR
D R
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Lyl

ﬁﬁﬁfp@ﬁ%ﬁ@
HhE

AREVA %% ~ FfF) ;TJ:;%;% Kris Mitchell » Hlé‘;’} Prc s~ 4= o) P A
Dr. Pruitt ~ /1= 55 #7] 7= Earl Riley ~ " = 57 #7137 =< Sean Mellinger ~ [[1+" 75 Frey
% Adf[| Dang Patchana ~ 1= 55 #7 R[] Peng Wang ~ 94" = 57 #77 #[{] Stone Luo
SR (RIRE R - ?ﬂﬁf’jﬁ;{‘*ﬂ L SEUREER AT (PR B -
T”EJJ:F'E JEESFH P EES 0 EIL
fi 7 XEDOR $#ripl = ke

KS1C22 ERIMFPISE (A R9AmE 5 0 Y- [ = SEHURT T [ > MPTA5S AREVA
2 TR XEDOR P 4% W™ | » XEDOR ™! PR i 5 #] 0 R L S5
sk I(on-line)mt pPISRRES (cladding) T TVfAZg= - FReASf=— ARETR S 1
SUETSRIRES S AL R ’FE?J%?F’? i e FEERET o T

TSR] SR -

5 KS1C22 T BHR @1 (99 171D »AREVA 2 Fil = ETffi) XEDOR
R [ BT B LS P T 50 7 R 2T o 5% T AREVA
Bl b EESHSATR AR Mr . GALIOTO 2£ /= i#y@if] XEDOR A =4 S ity ?ﬁ?’ﬁgﬁﬂ Pl
Ak e
XEDOR #H=" ™| -

TESCBELE T BWR %’ﬁrﬂﬁﬂﬁ%ﬁﬁ (Notch control rod drive) » WP
WR eI e 2 /s 0 kR (fine motion control drive) 3 PWR F Il 14%
ﬂiﬁlfﬁjﬁﬁ*fﬂﬁﬂ > AREVA *Fil{#Ramp Test % PCT A PISE e R it fIrm i B
i"3T77¢E'Ji%F4'}’F'5JI'%\'gJ' PSR VR IN  F TSR] 275 MPa R -
XEDOR T /= SRl e 35416

2009 = 7 F| BT Browns Ferry 2 9FEGT (= 5H » 7 EEY Et’ﬂ%r’ﬁ ARiEA
LSS RS T ’Fﬂ[ﬁﬁ%[ PCI [ivRks - 2010 & 3 F]BH{H" Browns Ferry 3
BRFS 3R - (22010 # 3 7] > Browns Ferry BfRFEIFIE - =2 AREVA 7 REMACCX
P> " XEDOR fi*Jdi-p— % Power step » VS fi]) 24 7] Ry ypqabaeifed -

AREVA [ FilFFIT 2010 5 R HA57 5 57IE > 05 (A5 &ﬁp'ﬁ%rfﬁ XEDOR A4 o
Tu;HﬁtéF I Mr.GALIOTO %= (& Browns Ferry 2~ 3 9fEST /= Eidipuqsf » ﬂmT ’E}rfi
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TG o P R R I S S S R A -
HFA 2R W BT S BB AREVA 2l IR HRER P
(55%599f? SEJ)'Sﬁfﬁg’ﬁdﬁﬁﬁ

— R [ HHR] Eléﬁfﬁzféiﬁﬂ (fastener) y}FQHfF‘]‘Tu

T‘i’r W SRRGHY 24 NSRS S 3% fastener THHIFI[F - £ VPR
EES?AREVA,?Tﬂizf;EﬁE@ ’AREVA;~f¢$Jﬁ$$$@%§§%_ A Mr . Michael 2%~ iat
B o

(A~ AREVA fffﬂﬁﬁﬂgféfj%% fastener T HIAYAERE - 4\?35}§§§fﬁtf}?$fffﬁ (X
BRI R EE ]~ 1) AEY fastener BIZHHEAREE i Al B o BBl S (TR
RIPREFR AL % fastner A CHIpOSES > AREVA 20 =1 Ak (s ﬂi‘fastenerﬁgif
f#H| Twinged channel fastener-“[IEE]", (=@~ ) ['¥] fastener 4 =L
RI[ERIFORa - 5= RIpvRy o8 .

OF fastener #fPRETI= FEIRE o pIHEA5E fastener [jER

fastener 5% %GR fiF2iof 7

@A PRI E 38 op— 2 o i R S, SR 1 o gl s

QT+ FFHIFARI VRS - W’F’l’fﬂf&% 2 fHfRNEE -

@YF?E}T?FW@?WHE'%?E“EE'I# 89 A ] F%ﬁ ' ffll fastener EIEFF,Ef%[ [fi

P= iR R fastener 12007 F iR 245 Pdf'ﬁiﬁl J<yTEEJ‘§ﬁ% X
YR det e 2009 £ BT 7 (CSZCZM*?«»@%F:I) » AREVA Tl R 2 il
SFRR = TR ) fastener » b)Y AREVA 2t il SFEF ATRTUM- 10 A8SE[F =52 8
EUFastenerﬁgﬁ%ﬁgaﬁ§f%io

Q%W :winged channel fastener
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4 BRI
L. IR AREVA 2 FISTHI= K fARIOr) ~ fe- SRRAEIIS o = 4= F AR
91 T
LA 1 AREVA 2 AP iy 1 (7] A fol i R AR st - 2o
A B AL W DI e R 2O RIRT P Y A R AR
R RIH FFE S S TSRO ISR T A B TR
A B« P3RS Rl AR s A R TRIREEA
AT IS % e
2. SHEERATHTY (KS2C21) 5 (7T TR AP EEE Y -
[N ] 98 & 12 FJ[JF* AREVA * Fili£i5 KS2C21 @Tur%@rﬁa@ BESURE T o
F1» AREVA Z° A (AP HBGE 7 958 2798 4 7 CR(condi tion report:
2009-8434 ~ -8435 ~ -8436 ~ -8438) ° 1“}@ AP Tal76 I R PR
3. F‘F“f’ il W19 = ?ﬁ%iﬂﬁjﬁi@ﬂﬁﬁl@%m 24 7] > G
" R B ﬁ§7\fgvpy[gﬁﬂﬁgitﬁ
(Adi 1 AREVA 2% Rl 24 fiat 7] ossisys i it ok ATRIUM-10 4056 (1] “%w“ﬁiliﬁ&'
o CERRA ] o E RS TRV A o AR (ERL Pl
EJ upr[_ fifE Hﬁ W19 WE NI U] Tt O el P+ AREVA
T ?‘Ltz IEEY: %ﬁ'@f‘“*ﬁ%ﬂwﬁ“%‘?ﬁﬁﬁﬂﬁ'ﬁg;’%E'inrﬁ
= e FﬁffJUi’f‘Z Ry PERAS— Rt ™ AR AR P P B > e
RE E’ﬁ  PIPRISTE e SRR P R PG A SR
%’: IO5G TR S (MUR) > SR1E T (B s il (Stretch Power
Uprate, SPU) - iy =" 24 {lat F | SRR 1 = (0 A9 SR [F 8 113 e Bk el
P2 FRED NI AREVA RIFESIERA SRl D e g 24w
ST I S5 18 i EJ SEEE 5@?&% 22 il F IV U A 24
s * PSRRI S 1 R BRI (SRR 2 0 S i [ o R
4. FERIAAISEIFRE RS (Integrated Strategy) TR %Ef'»:ilspu °
[ JAREVA 2 iSRS~ R siae & 1 %;cguu#, ESHELT soft
start-up | Lﬁﬂﬁﬂm & P%L@T&ﬁiiﬂ“ﬁi B VR T E | IRV i F
fik)— ~ = Hy3f S (Chinshan Cycles 19 to 23 and Kuosheng Cycle 11 to 20)3i
JERERIYRIE S AT - W BRI R e )RR Al
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5.

6.

E'@%'*%ﬁlﬁr e Jfﬁﬁﬁ > SRR SR FR PO (Integrated
Strategy ) = RIHERHIF) (BOC) gugw@ﬂﬂ%w FERTR AR O f i
FF ™G0 0 o s ] (5 QPP BOC gy o4 - frosi i
™ F i piis A AV R | U o SR bR s
FIFFIHAT » 1R AREVA 2 RIS - Hy SRS 20 WA R 9
SHI 24 BiBEER S o [T BOC ©EMIRERR > 51 BOC | BV i
ﬂ%@@wﬁ<qﬁmm£@ (BIPNE) R A R PRSI 24 BOC
HE “TF“T EfEisn sk Fl%fﬁ(Rampmg) S -

AREVA > RIHEE 2Rl ~ 2 R Sl REaatR N R s > 15
SEEIRIN Iﬁtﬁ‘fal 7] @F' W[f% FIEHEH 2 Y51 150 Jﬁﬂu Wﬁ
Erw+mméerﬁFiﬁ? = R F| EVE BTS2 AREVA VAT H Y
e EVAEgE Y > S R I 50 ) R T PRI R T R
P SRR A RV S R R P A R RN
et o

—v—v

B Gl R

(1) s = BRSO E AR R » 2 B MIED ATRIUM- 10 23S
EMF-2491(P)¥ { » §Rjfij ATRIUM-10 [~} 8= 7% (Flow Area) ~ f’f%«wﬁfr’?
(Spacen)fiy % IR Y £ T B OB
[5# 4 Y= Safety Group F’fj }ﬁ*ﬁ;m P HURUREL B — AR Sl Y

Hﬁw RR M BRRRE - PP TGS PR R B
B AR R PR S B FT 21(32-9091948) » FI ﬁ‘FTJ‘***‘
B REAE B2 B R T R
T RLIEN £ F%ﬁ i J%[Tﬁiﬁ?p J[‘FF([J'%*' A I F 15T Lower Tie Plate (LTP)

# Beginning of Heated Length (BOHL)U#HEE{-0.516 in = 0.53
in o EIETER ETFR AR S B o ST P R R S R RS -

(2) Zvsiis gl Bare Rod Loss Coefficient » 7+ KS1C20 % KS2C21 % ;JHTLL R
MICROBURN-B2 (MB2)jfii; * Hifl1 ?

## N 1= Neutronic Group iV~ WTEFH,& » I MB2 =1* [ Moody Chart >
ST %glﬁ? * o ¥ Roughness 3571 & wﬁ%&
ﬁ@@%%%wﬁﬁ?ﬂ?
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At ] R TR FO R R Keff Sl = (R - PR 2 LR Keff 2
ffl(SDM=Ktarget-Ksro) » [F<F} FT* v EL A, r?:t'g MB2 fiy Keff F &1
BRI S - (it - P e i 2 P = B0 R PRt R

VA R 558 PowerPlex-TIL (PPX-TID It st . i -
(1) J{FER £ LPRM BEH[ 35 > PPX-IL Y1 F[ [ [0 LPRM 4 fS ek

53 1) 2

(i 1 3559 LPRMUR] € SBEMB2 (U5 BIRH 2 (™ AT UK H R
FUEE - AT -
(2) PPX-TIL (T 55 e ER{RF | UF g il J%t%’f’ LPRM (9881 - [

BRI BT ? (ST 5T AL T pi S MB2 EUFTRE IR

53 e I 2

AdN ] BERREET T o D R P S U] U e

FUR T s P BBV (ST 05 4 [l = MB2 S5t
PR [ B P RO o IR R MB2
PPX-IIT i3 735 Bl -

iy 1#HANEA ] 6 (Standby Liquid Control System, SLCS) #5753 #71 fILALI

H1 0.88% i ¥ Y 73 Ao VYR o PR T Y e -

AN ]

(1) = i v 3. SFPHITIE 4 0 p(Anticipated Transient Without Scram - ATWS)d|

(R SRR i P AR 0 ™ R > 0 TR o T MR

AR S [ AR PEAR 0 T ERE 2R (Residual Heat Removal, RHR)

SO 1 MR R - - AREVA 78 B33 B0 e i -

J') RHR EEH93 % SLCS S RRkS S 07 0.88%f Tﬁ“f SRR D R
IF=F 55 A ok g Y A gl [ I,%I%@JE” Grand Gulf SLCS ¥ J;JrET

(E-6101-NO6-1) °
(2) {45 Grand Gulf SLCS 957} - AREVA G283 537 450 e 17 4

1> 53]l + Manufacturing ~ Cold critical ~ Cross section » MB2 interpolation -

ETF[1 Cold critical fiu 7 ¥4, [FANECS l[—i > 34 24 /ﬁﬁﬁ PR B 53 4
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o 05 [Tl 4 [ Forle e 51 JTi L1 P93 BWR-A ~ BWR-B » BWR-C »
BWR-D %7 -

(3) AREVA [ | =152k RHR &Il E i SLCS [ aRk: 145 0.88% V]|
TR G — R A Z R 1P 0.88 % B 1477 Grand Gulf SLCS ¥&[I[[F BT
El} B Y S BTN S5 AY - e AT S e ;:3 EJEJFET;‘H F P
P > =T AREVA 7 A [F]F “EFJ‘T'M ; «;3;% AREVA * FIF [HE{H 7FE[FTJ Eh{v
e - DR RT3 70 ]

'] ACE i et =R 2 R P 5347

CERAD

(1) A%~ R~ SRESEIV] 22 1549 ~ deaT— W™ ACE Jiig bl 7=k F“FTJ[* FUAUTE
ACE Bl - 0 1 > ATRIUM-10 5] o e 35785 2 7% (Active Fuel
Length)ffi ™| 150 ¢ [f » [F! ATRIUM-10 #FEAVE | I R4 £ 149.45 L] -

(2) AREVA % ATRIUM-10 “f<f£3 £1fiUF 57| Explicit Model * Implicit Model
[MFEMS=C > Explicit Model %’?&’m@%ﬁﬁvﬁﬁ TR J’EP*?FJ[ T EHr(Loss
Coefficient)!" | FF ET 2[4k &l > Implicit Model EHF%B% Channel Seal [ifi[iY' (Flow
Resistance) {fli £ i 1 =7 Explicit Model 5 iV -[~f2i#. £1=* Channel Seal jf. &t/
Hi o

(3) fip == 53 it 149.45 i gy 150 e - S HEF ETHY -2~ Channel Seal i
BIFE] 0.65 %R - FLfh ACE B [0 SRR 2oifb ) 3o
ERasis SR » AREVA [[li"] XCOBRA gt =73 e 150 iy
Implicit Model Channel Seal J[=' > JE" [#7 MICROBURN-B2 [[ {5+ R EIF
FITHY Implicit Model ﬁﬁi T

(4) XCOBRA %~ 3[[H,f55= ™ fjli ™ | Explicit Model Ff fT <42/ & & Channel Seal ik

lpmm

o \hﬁ R (A B AT E R o T %@gﬁglmphcn Model |1~y Channel Seal
B
® U'[i* XCOBRA ZF T i3 iy piz 17

Core power = 2943 Mwt
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Core flow = 84.5 Mlbm/hr
Core pressure = 1048.19 psia
Inlet enthalpy = 527.95 Btu/lbm
Inlet subcooling = 21.93 Btu/Ibm
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fiffF— : Summary on the Kuosheng unit 1Cycle 22 Core Design analyses audit

July 1, 2010

Finding

1. The Projected operating plans don’t include a long Cycle N-1 EOC exposure

window . It is not consistent with the request of TPC’s concurrence letter.

GL 2.7 section 5.5,”Projected operating plans should include an exposure window
around the anticipated end-of-cycle N-1 exposure. This exposure window may
consist of both a short Cycle N-1 EOC exposure and a long Cycle N-1 EOC exposure.

The projection should represent the best estimate of how the core will be operated for

the remainder of the cycle. “
According to TPC’s concurrence letter, Taipower requested that AREVA should try
the cycle N-1 EOC exposure as —500 to +500 MWD/MTU. But there isn’t any

calculation or evaluation of a long Cycle N-1 EOC exposure window in the notebook.

2. It occurred aqgain that the engineer neqglected the related GMR during

calculating.

GMR-3436 was issued due to condition report based on the recommendation of
KS2C21 core design audit in Dec. 2009 .The condition of this GMR is still “open” ..
GMR-3436 is related to the core follow calculation, but the GMR is not found in the
GMR review section of the notebook.

According to the KS2C21 core design Audit, the TPC auditor has recommended
AREVA to look at GMR review process again to ensure the analyst not to miss the
related GMR issue.

Recommendations

1. We reviewed the note book of stability analysis and found that the result includes
margins are enough to revise the curves of previous cycle. But the engineer still used
the same curves as previous cycle. We recommend that the calculations of the

following cycles could be optimized if the margins are enough.
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2. The 0.88% criteria of standby liquid control system come from 4 uncertainty terms.
One of the uncertainty terms is cold critical uncertainty. Per Grand Gulf SLC criteria
notebook (E-6101-N06-1), cold critical uncertainty is quantified by using the cold
critical data of 5 plants, and the result is 0.00149. Whether Chinshan and Kuosheng
cold critical data are included in the data base for uncertainty quantification is not
confirmed yet.

If cold critical data of Chinshan and Kuosheng are not included in the data base, we
recommend AREVA to check the cold critical uncertainty of Chinshan and Kuosheng
to see if they are bounded by 0.00149. If not bounded, we recommend AREVA to
either include Chinshan and Kuosheng cold critical data in the data base or set plant
dependent SLC criteria for Chinshan and Kuosheng by using the cold critical
uncertainty of their own.

3. There are no units in some tables of safety analysis note book as follows. These
could induce misuse in the future application. Please improve.

(8) 32-9131031-000 ,table 2.3 ~ 2.4 & 6.35

(4) 32-9131040-000, table 2.1

(5) 32-9091948-003, table 2.2, parameter “spacer elevations with respect to the
bottom of the active fuel XCOBRA card 6.1”

4. When we reviewed the note books, we think that the GMR a previous results/
WebCAP review is a good practice. But we can't understand the contents of GMR
because we can't access and review GMR system. So, we recommend that the
content of GMR can be brief described in note book or open the GMR system let
auditors can access and review.

5. The ACE correlation has been used in the KS1C22 core design. But the setpoint
ILMCMT(1) of guideline 4.5 control rod drop accident analysis is only mentioned to
set “40” (for SPCB). Please modify.

PS: Parameter ILMCNT(1) is for thermal limit control and CPR correlation selection.
[AREVA already issued a GMR before Auditor leaving]
6. Please modify the preliminary KS1C22 RLA report contents as follows:

(1) Modified the core fuel weight of KS1CY21 & C22 according to the FCD
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notebook.
(2) Please add some supplementary description for the section 1.3.3 Pellet
based LHGR limits in RLA.

[AREVA already revised the RLA report before Auditor leaving]
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