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AR BEIERELET 14 H > TEEFAHERETZ — - ZREERE O SETR
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YT EHER(MOC CSDM)

=1.0%Ak/k

1.58 %/ \k/k

i/ MEERHH(MOC~EOC)

=1.0%/Ak/k

1.26 %/ \k/k

/N CSDM 27 JpREE

10,560 MWd/MTU

B RE

0.32 % Ak/k

B R AFEEAIRE 2 EL{HE (peak rod) =1.0 0.977
A PARESIRAE 2~ EL{E (peak =1.0 0.968
assembly)
>0.88%/\k/k 2.54%/\k/k
S IR (K SBLC [=Hisn
(7,220 MWd/MTU)
FH 1 (MOC) s S FERE =1.0 %/\k/k 1.40 % A\k/K
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/)N LHGR 838 KA FE =>8.0% 12 %@7,220 MWd/MTU
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HHFEHER R (BOC CSDM)

=1.0%Ak/k
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B/ MERRERE

=1.0%/Ak/k

1.01% A\ k/k

/N CSDM 27 JpREE
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B AP IR(E Z EL{E (peak rod) =1.0 0.98
AR EAIR (E 2 EE(E (peak =1.0 0.96

assembly)
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Z— : AREVA /A E] CS1C26 SPU il ks ta e

32-9135714-000

Disposition of Events for Chinshan SPU

32-9146264-001

Chinshan CS1-R25 (CSH1-26) Exposure-Dependent Heatup Analysis

32-9147235-001

Chinshan Unit 1 Cycle 26 Stretch Power Uprate (SPU) Heat Balance An:

32-9147237-001

Chinshan Unit 1 Cycle 26 Stretch Power Uprate (SPU) Pressure Drop De

32-9172484-000

Chinshan Unit 1 Cycle 26 Stretch Power Uprate (SPU) Pellet-to-cladding

32-9172485-000

Chinshan Unit 1 Cycle 26 Stretch Power Uprate (SPU) Input Deckpls an

32-9172486-000

Chinshan Unit 1 Cycle 26 Stretch Power Uprate (SPU) Feedwater Contrc

32-9172487-000

Chinshan Unit 1 Cycle 26 Stretch Power Uprate (SPU) Inadvertent Startt

32-9172488-000

Chinshan Unit 1 Cycle 26 Stretch Power Uprate (SPU) Load Rejection w

32-9172489-000

Chinshan Unit 1 Cycle 26 Stretch Power Uprate (SPU) Turbine Trip witt

32-9172490-000

Chinshan Unit 1 Cycle 26 Stretch Power Uprate (SPU) ASME Over-Pres

32-9172491-000

Chinshan Unit 1 Cycle 26 Stretch Power Uprate (SPU) Safety Limit Ana

32-9172493-000

Chinshan Unit 1 Cycle 26 Stretch Power Uprate (SPU) Power History Ve

32-9172494-000

Chinshan Unit 1 Cycle 26 Stretch Power Uprate (SPU) DIVOM Analysic

32-9172496-000

Chinshan Unit 1 Cycle 26 Stretch Power Uprate (SPU) Flow Dependent |

32-9172497-000

Chinshan Unit 1 Cycle 26 Stretch Power Uprate (SPU) Power Dependen

32-9172498-000

Chinshan Unit 1 Cycle 26 Stretch Power Uprate (SPU) Power Dependen

32-9172499-000

Chinshan Unit 1 Cycle 26 Stretch Power Uprate (SPU) Verification of In

32-9161304-000

Chinshan Unit 1 Cycle 25 Core Follow and Projection

32-9172536-000

Chinshan Unit 1 Cycle 26 Fuel Cycle Design for Stretch Power Uprate (¢




SRR

32-9173501-000

Chinshan Unit 1 Cycle 26 Control Rod Drop Accident Analysis for SPU

32-9173607-000

Chinshan Unit 1 Cycle 26 Stability Analysis for SPU

32-9173624-000

Chinshan Cycle Independent LHGRFACT and Flow Run-Up Analysis for Revised SPU Opeaation

32-9173625-000

Chinshan Cycle Independent Loss of Feedwater Heating Analysis for Revised SPU Opeaation

32-9173627-000

Chinshan Cycle Independent Control Rod Withdrawal Error Event Analysis for Revised SPU Operation

32-9174154-000

Chinshan Unit 1 Cycle 26 Fuel Mislocation Analysis for SPU

32-9174250-000

Chinshan Unit 1 Cycle 26 Fuel Misorientation Analysis for SPU

32-9176190-000

Chinshan Unit 1 Cycle 26 Long Term Stability Solution Option 111 OPRM Setpoint Calculation for SPU

32-9177180-000

Chinshan Unit 1 Cycle 26 Disposition of Events for SPU




F ¢ AREVA /2] CS2C26 M ik Fat 5

32-9180646-000

Chinshan Unit 2 Cycle 26 Pellet-to-cladding Gap Heat Transfer Coefficients

32-9180647-001

Chinshan Unit 2 Cycle 26 Input Deckpls and AUTO_DCPR Scripts

32-9180648-001

Chinshan Unit 2 Cycle 26 Feedwater Controller Failure with No Bypass

32-9180649-001

Chinshan Unit 2 Cycle 26 Inadvertent Startup of the HPCI Pump Analyses

32-9180650-000

Chinshan Unit 2 Cycle 26 ASME Over-Pressurization Event Analyses

32-9180651-000

Chinshan Unit 2 Cycle 26 Stretch Power Uprate (SPU) Safety Limit Analysis

32-9180652-000

Chinshan CS1R26 (CSH1-27) Exposure-Dependent Heatup Analysis

32-9180653-000

Chinshan Unit 2 Cycle 26 Power History Verifivcation

32-9180654-000

Chinshan Unit 2 Cycle 26 DIVOM Analysis

32-9180655-000

Chinshan Unit 2 Cycle 26 Flow Dependent MCPR Limits

32-9180656-000

Chinshan Unit 2 Cycle 26 Power Dependent MCPR Limits

32-9180657-000

Chinshan Unit 2 Cycle 26 Power Dependent LHGR Multipliers

32-9180965-000

Chinshan Unit 2 Cycle 26 Core Follow and Projection

32-9182059-000

Chinshan Unit 2 Cycle 26 Fuel Cycle Design

32-9183484-000

Chinshan Unit 2 Cycle 26 Stability Analysis

32-9183529-000

Chinshan Unit 2 Cycle 26 Control Rod Drop Accident Analysis

32-9184234-000

Chinshan Unit 2 Cycle 26 Long Term Stability Solution Option 111 OPRM Setpoint Calculation

32-9184320-000

CFD Evaluation of Inadvertent Startup of the HPCI Pump Analyses

32-9184763-000

Chinshan Unit 2 Cycle 26 Disposition of Events

32-9184869-000

Chinshan HPCI Analysis to Generate Boundary Conditions for CFD Calculations

32-9184920-000

Chinshan Unit 2 Cycle 26 Inadvertent Startup of the HPCI Pump Analyses (Low Power)

-10 -




— ~ CS1C26 k; CS2C26 HHANE

A ~ Qualification requirements for the responsible engineers of Core

B FEELE

aX

Design ~ Transient Analysis & Q.C. people

1 AA

BEEFROET AR ~ RO N B RE N B Z R N ETESE0K
1.__Adrian.Constantinescu : 5+ M.S. Nuclear Eng.
Neutronics_Engineer Experience Education Discipline
(Project Engineer) (years) (Major/Degree)
2._ Paul Smith 2+ M.S. Nuclear Eng.
Neutronics_Engineer Experience Education Discipline
(Project Engineer) (years) (Major/Degree)
3.__Garrett Grove 6+ M.S. Nuclear Eng.
Neutronics_Engineer Experience Education Discipline
(Project Engineer) (months) (Major/Degree)
4._ P. D. Patchana 10+ M.S. Nuclear Eng.
Neutronics_Engineer Experience Education Discipline
(Team Leader) (years) (Major/Degree)
5._ J. Dirk Howlett ; 12+ B.S. Nuclear Eng.
Safety Analysis Engineer  Experience Education Discipline
(Project Engineer) (years) (Major/Degree)
6._ Sean C. Mellinger 22+ B.S. Nuclear Eng.
Safety Analysis Engineer Experience Education Discipline
(Team Leader) (years) (Major/Degree)
7.__Charles E.Hendrix_: 18+ M.S. Nuclear Eng.
Safety Analysis Engineer Experience Education Discipline
(Project Engineer) (years) (Major/Degree)
8._ Stone S. Luo : 13+ Ph.D. Nuclear Eng.
Safety Analysis Engineer  Experience Education Discipline
(Project Engineer) (years) (Major/Degree)
9._ Scott A. Tylinski 14+ B.S. Nuclear Eng.
Safety Analysis Engineer  Experience Education Discipline
(Project Engineer) (years) (Major/Degree)
10.__Dazhi Wang : 6+ Ph.D. Nuclear Eng.
Safety Analysis Engineer  Experience Education Discipline
(Project Engineer) (months) (Major/Degree)
11.__Mathieu Martin 3+ Ph.D. Nuclear Eng.
Safety Analysis Engineer  Experience Education Discipline
(Project Engineer) (years) (Major/Degree)

-11 -




Do the above responsible engineers meet the vender's qualification requirements ?
PEEET N B RS EMRNE Z EREEK ?

Yes V No N/A

Comment :

(1). Y TR AR E & EMF-2034 Rev.5 “neutronics Richland Design and
Analysis Training Requirements” N %5 2 &l| &% (April 2012) -

(2). &5 TREET N ESER E & EMF-2044 Rev.4 “Thermal Hydraulics Richland Analysis
Training Requirements” A% 2 5% (June 2012) -

(3). mnE A B (QA)AILASE I HHEEI 4R > —ft AREVA A EIERIREGERIIA R
BT QA NEEES -

(4). A AREVA A EH2 I Z IR Cakat N B S AHRAENSRACERIT - #8381 AREVA A&7
Ve \H Peng Wang EEA & B — R R e TAHRR 04 TAF - S — i A&
Garrett Grove Jjl A% > AREVA A\ EIAF Traingin /Qualification :C#t7 F5 8% Garrett
Grove 5Efk” EMF-2034 Rev.5 “neutronics Richland Design and Analysis Training
Requirements ” F|4fi N~ 3.2.2(c,d,e) ~ 3.2.3(f) fz 3.2.7(d)IEH - EEZFEE
32-9183529-000(CS2C26 Control Rod Drop Accident Analysis) » 235 Garrett Grove
By BT EZE 2 ST  fik AREVA A EIFRE » A58k EMF-2034 Rev.5 “neutronics
Richland Design and Analysis Training Requirements §l|$fN7E >~ 3.2.4(d)IEE » “NEE
#{T Control Rod Drop Accident Analysis - &8 A4 B[ HeH5Ef % - AREVA A& 5
SN Garrett Grove ZFI[$RECE: » W% BN EHIIGAE - DLEABHEZMTRZ
FISR - FFEMHENE L ERREK -

(5). KA FENHITAXE BB CEK AREVA A FEFHI:2Ef CS1C26 SPU kK CS2C26
SR LT N B AR ISR 3% - MEAYS Garrett Grove glI$R4Cs: > 837 AREVA &
AT EERF AL 2 Traingin /Qualification SLekIIEREAIA » RN EEER S
sk AREVA A EIFEREILELHT R~ Traingin /Qualification 32§ P& A B E -

212 -



B ~ Vendor's Internal Quality-Assurance Performance :
W& Laxa TR e & Se N B Z anPRIE P

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

BRI S R N SE O ke T e R AR 2

Yes V No N/A

Comments:CS1C26 SPU J; CS2C26 il [ 3k s E 48525k » W i< Licensing Analysis Work
Plan B2 58 B O 0 s (RLA) AHBEN SR B2 7 - Biltir S R E R T AR
EHBA B A -

2. Isthe vendor’s internal QC process appropriate?
MR e e EE ?

Yes V No N/A

Comments : & CS1C26 k. CS2C26 HHAE ekt e AVET A EFITMRE AREVA A H]
EMF-1928(P) P104-119 rev.15 " Engineering Work Practices Calculation Packages | f2F¢
FEEE > WKNE QC AENEELEE -

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

RN RE R A IR EE R 7 Bt R s R S A IR S E ?

Yes V No N/A

Comments : Effifi CS1C26 fx CS2C26 HHItE (akataTHEE - AREVA A ENHE QC A&
S BR A E BER AR R EE QC A BB EREEE -

213 -



C ~ Core Design Audit Plan

fe Caa R &at &l

Fuel System Design
e

1.

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)

SRR & R IR RE S % © EHURHME R RST B RGE A FIR RO 2 e = (|
FERNIEHE )

Yes V No N/A

Comment : SRR (ATRIUM-10) K 5 FTATSHE S Ede R RE G € 5% 1 -

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

AR R i B TRUTAR LR ARE I A5 UL 7

Yes No V N/A

Comment : HEiZETHEZE 32-9172536-000(CS1C26 Fuel cycle design for Stretch Power
Uprate (SPU) Program) Kz 32-9182059-000(CS2C26 Fuel cycle design) - CS1C26 SPU Kz
CS2C26 f st HNF L NAZRA LIRS HETT © 1 ARIF A & 2 SORIRAF IR RS ) R0
A-F-(Radial Peaking Factor, RPF) - 2.2 & Al €8 i IR thZH 57 & GE SIL320 Supplemental
3 A E]Z EFID fBRRGETEZAEA] - 3. CS1C26 SPU k; CS2C26 H AHHIAHES & T iF
JETHHREEA (SPU).Z 1840MWH I L DR {ER (4 T iEf Tt At CS1C26 SPU kz CS2C26 (i
LagaEt THETR HAREIE 22 -

Nuclear Design

N
1. AREVA[CASMO-4/MICROBURN-B2] GE [TGBLA-04/PANACEA-10] Are above lattice

and 3D simulator code's version updated ?

2% H AT A 2 0RRs R = AR E AR U A S A 2 o H ISR 2

Yes V No N/A

Comment : &gETHEE 51-9156782-000 (CS1C26 SPU Licensing analysis work plan) i
51-9178247-000 (CS2C26 Licensing analysis work plan) - H Aiji 8 2 5 #7 £ =
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CASMO-4/MICROBURN-B2 L& FEE R S 25 A% -

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

Wz ek st A K FEL GE Fuel Release and Engineering Data )l AREVA Plant Parameters
Document and Work Plan] ?

Yes V No N/A

Comment : &&EZME CaTETEE 32-9172536-000(CS1C26 Fuel cycle design for Stretch
Power Uprate (SPU) Program) table2.1 k. 6.7 k 51-9156782-000(CS1C26 SPU
Licensing analysis work plan) table 2 - CS1C26 SPU J& [ iRt i & st 2 8Ek -
SEE EETETESE 32-9182059-000(CS2C26 Fuel cycle design) table2.1 ;7 6.8 k&
51-9178247-000(CS2C26 Licensing analysis work plan) 2 table 2 » CS2C26 &/ [ 5%aT7N T
Gt 2HEK -
3. Does reloaded fuel cycle comply with vendor's internal fuel-shuffling-criteria?
T SSEHNE s TR S TR R N ERPARHI RS 2R 2

Yes V No N/A

Comment : CS1C26 SPU JE [ &t EE 51-9156782-000 (CS1C26 SPU Licensing
analysis work plan)#tf7 » L&k F 1 EE 32-9172536-000(CS1C26 Fuel cycle design for
Stretch Power Uprate (SPU) Program).” Appendix C (GE SIL 320 X AREVA Fuel
Management Guideline)&i Appendix E (REMACCX criteria check) *#£ER([fzd : Max(P-Pcs)
=2 kwift » BB RIS S P ER R EHINE S IEFT CS1C26 Ml L%t -

CS2C26 JE kst fkaTEE 51-9178247-000 (CS2C26 Licensing analysis work plan)sgh,
17 &EE B s EE 32-9182059-000(CS2C26 Fuel cycle design)” Appendix C (GE SIL
320 K AREVA Fuel Management Guideline)&i Appendix E (REMACCX criteria check) #£
Alfads © Max(P-Pcs) =2 kw/ft » WIS E G SR EHIS AR AT T CS2C26 i Laxkat

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

R AN Lasea e T RIRRR R N B A Z R E T 2

Yes V No N/A

Comment : FBERFEME et HEE 32-9172536-000(CS1C26 Fuel cycle design for
Stretch Power Uprate (SPU) Program) 5z 32-9182059(CS2C26 Fuel cycle design) > CS1C26
SPU K CS2C26 JE .k aT 15 & B f% ¥ it 4~ EMF-2000(P) guideline 2-2 rev.5 J
EMF-2000(P) guideline 2-8 rev.4 {7 -
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5.

Do vendor review and file TPC's "Core design review report"(Calculated by
CASMO-3/SIMULATE-3 code)?
W Ot e R R B G EE et E AW G R 7

Yes V No N/A

Comment : [EFF REERI K E"GEE GG TEEHR S (CDRR)" » A/ 5 CDRR #id
R 2 I R B AR AR EN 1% - MR BEEA N ST 4S5 E RLA/ICOLR WIfg5E
AIEM R 7% MF A B e T R (B0 -

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 ?

PRERER AR IR R R 00E SRS T R R R (i B 5 IR 7
R R T R IR 7

Yes _V No N/A

Comment : & &3 CS1R25 K, CS1R26 » Cross section library generation & &£
(32-9123615-000 7 32-9164508-000) 2 T{EuE R AR St ASAE =i ARE > MG IR GH AR

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 ¢

AN R — st B AT SRS - SR E - &

AEIERE Segment £ [ A EL segment (i1 B 2 B H5 &5 I ?

Yes V No N/A

Comment : &% CS1C26 SPU f; CS2C26 Jif Lokt A NS MG T HE S I SRR - EE
BT+ CS1C26 SPU i AKE(hsc.cs1c26.step.spu) 51 HEFE 32-9172536-000(CS1C26
Fuel cycle design for Stretch Power Uprate (SPU) Program) ; CS2C26 g A &
(hsc.cs2c26.step) K aTEE 32-9182059-000(CS2C26 Fuel Cycle Design) °

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

ERTAVNE T 28k

Yes V No N/A

Comment : CS1C26 J CS2C26 fif 042 EsE7 i AREVA /4] ATRIUM-10 it » SRR
2B A RS FEER

-16 -



9.

10.

11.

12.

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 ?

REFTAPVK ISR R IR ?

Yes V No N/A

Comment @ & CS1C26 SPU K CS2C26 & /&% =1 i A f& (hsc.cs1c26.step.mur ~
hsc.cs1c26.step.spu & hsc.cs2c26.step) > ZoK J1 B0l it aETH 525 o

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

T fE Casa T AR E B R A I 2

Yes V No N/A

Comment : #Ei CS1C26 SPU K CS2C26 COLR #75(103-3072-000 £z 103-3112-000)#(1
TAEULIE O St AFE (meb.cs1c26.step.mur ~ mcb.cs1c26.step.spu Kz hsc.cs2¢26.step)”
ERAE BRI S T AR -

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 ?

SEE L EOC BN R S IET 7

Yes V No N/A

Comment : ZFB&EEHEZE 32-9177180-000(CS1C26 SPU Disposition of enents) - CS1C26 &
Lt i IR YRR R AFE fy 52.2871 GWA/MTU <54.0 GWA/MTU » i KRR AEHEVARE
Fy 57.3927 GWA/MTU <58.7 GWA/MTU » fF&REEZIZ A RFEIR(E -

HERTEE 32-9184763-000(CS2C26 Disposition of events)» CS2C26 J&. [ ixe i KB H
PRI B R FE By 52.0096 GWA/MTU <54.0 GWA/MTU - 5 KB HERVRIE A RE & 57.7110
GWd/MTU <58.7 GWA/MTU - JRiF& R EE G AL Z AR (E -

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

appropriately ?
Bl fo e 2 BTG TR (keff) 26 R BB M EOHTE L BEE TR AR 2

Yes V No N/A

Comment : CS1C26 k; CS2C26 #FHA{#H A MICROBURN-B2 #:1 T/ . a% 51 » AREVA A &R
ZHIEE T 7“CS1C25 core follow and projection (F1EZE 32-9161034-000)" K CS2C25
core follow and projection (F1&ZE 32-9180965-000)":1#5. » LA E CS1C26 k72 CS2C26 i

17 -



13.

14.

15.

Wi KA RE 2 B PERESEIN S - It HATSE T NS S R e L B R S

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 TGBLA0O4/PANACEA10 code] ? Are
the TIP total nodal RMS error reasonable ¢

AREHE BT R4S R B TIP AR E MiREe GG ?

Yes V No N/A

Comment: CS1C25 Jifl (BT Bi45 LB R TIP UM~ IRR7EE(RMS) £ 3.688% (3D)-
& 6% - SiiE AREVA A Ef2FE (EMP-2000(P) Guideline 2.7 Rev2 6.4) #% -
CS2C25 LT » [NELM/EBIT TIP SUAIE 7% ERMS)H51 -

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 ?

W0 BREETE 2 MFLPD 2 MAPRAT » H45 515.( LPRM adaptive )EdEf47=15.( Non LPRM
adaptive) #ER 7 2 FEIHTREESEGEH ? [EELE/NA 5% 1 ? MCPR =24
e [GEEE/NA3% 1 ?

Yes V No N/A

Comment : &4% CS1C25 fiE [ iEfE:1HE(32-9161034-000) - % #5HH MAPRAT ~ MFLPD K%
MCPR 5 K875 51 5y 2.4% ~ 4.0% K2 3.0% » $FF & AN 2 1248 5% - [MaZ% 881 MCPR £k
anrz iy 3.0% - AREVA 5 R MCPR B2 AEAEE Ty S% e &3 - ifidE 3% -

A% CS2C25 fiE [ iEfEE 153 (32-9180965-000) - 3% #HHH MAPRAT ~ MFLPD £z MCPR £
KERZE AN 0.1% ~ 0.2% K 2.7% » MITFEAE 2 fE4E 5% -

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

consideration) 9
HIE ORET R B AT E BRI REE T oK ?

Yes V No N/A

Comment : & EHEE 32-9172536-000(CS1C26 Fuel cycle design for Stretch Power
Uprate (SPU) Program) Jz 32-9182059-000(CS2C26 Fuel cycle design):TE 455 - CS1C26
Je CS2C26 FHRE & 77 Al Ky 844122GWd Fr 952122 GWd» [l & Er e AN Bl Laasea T 2ok
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16.

17.

18.

19.

Will the reload core designs meet shut-down-margin ( SDM ) requirement ? ( Short-window
consideration )
HE ORET R B R E ERUTRER R TR K 2

Yes V No N/A

Comment : F&EETEE 32-919172536-000(CS1C26 Fuel cycle design for Stretch Power
Uprate (SPU) Program) Jz 32-9182059-000(CS2C26 Fuel cycle design)z{HE.455 - CS1C26
SPU 2 MOC {£#&rt2(CSDM) £y 1.58% » i/ NAYZHEER#E(CSDM) £y 1.26% ; CS2C26 ~
BOC {Z1##x#2(CSDM) 15 1.01% > W& B fT & ZIZ4E(=1.0%) -

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.

SR O B SaTE O G SR ERR " "mal 3" 5 "Re sl (mis e 20K ?

Yes V No N/A

Comment : FBEEFEZE 32-9172536-000(CS1C26 Fuel cycle design for Stretch Power
Uprate (SPU) Program)fz 32-9182059-000(CS2C26 Fuel cycle design)z1E455% - CS1C26
SPU }; CS2C26 #[REEr1E 77 Al By MAPLHGR=13.4%  15.3% ~ LHGR=12.0% ) 11.4% ~
MCPR=8.1%k: 8.9% > 97 & fZAE(=8%) »

Will the reload core design meet the SBLC system concentration requirement ?
SR s T2 B T & SBLC Z4&GZ0K 7

Yes V No N/A

Comment : FBEFEZE 32-9172536-000(CS1C26 Fuel cycle design for Stretch Power
Uprate (SPU) Program); 32-9177180(CS1C26 SPU Dispostion of enents)if & 455 »
CS1C26 SPU > MOC SBLC fz/|MEt&eR R By 2.54% » [T EHEZIEAE(=0.88%) -

5B ETEE 32-9182059-000(CS2C26 Fuel cycle design) k. 32-9184763(CS2C26
Dispostion of events)ztE 455 - CS2C26 BOC SBLC fy/|MEHER A B B 1.54% » [FFEP
TAE(=0.88%) -

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

FREIARHE R - AERE Lt et R 8 2 56T 2

Yes No N/A V

Comment : &&&EEsETEE 32-9172536-000(CS1C26 Fuel cycle design for Stretch Power
Uprate (SPU) Program)k; 51-9156782-000(CS1C26 SPU Licensing analysis work plan) -

-19 -



RO AR R B e 2 AR o S BG Rl R E Z aat > RLVATE IR S R A E S
LA R R R AZE IR M5 ] Ry Z2 2 0t ATz - CS1C26 SPU i Laka 16 AREVA 24
B AN E 2 A

SR EE 32-9182059-000(CS2C26 Fuel cycle design)j: 51-9178247-000(CS2C26
Licensing analysis work plan) - 5 AV askes TRAE QB o S ARERI T S B EFRAIE Y
weat > RIAATERE I ] B S A ek g B P2l fe o] ey e = 53 i P22 - CS2C26
WO SET T & AREVA A F] RN E] Z PR EE -

Transient Analysis

Eﬁ%‘%ﬁiﬁ

1.

Is the version of CPR correlation consistent with ROCAEC approved version ? [ GE GEXL ]
[ AREVA SPCB or ACE]
W (5 B SR T R LE R R = oA & 5 TR 2

Yes V No N/A

Comment : CS1C26 SPU K, CS2C26 { A 7 kIR ELRE A Uk A iy ACE/ATRIUM Rev1,
ANP -10249(P)(A) » A B (S IE AL i e F - (ELERRA LR AR K-factor 3 FELR (RAFRZ s »
AREVA A =55 A Modified ACE Correlation(s( as-submitted ACE correlation) g #5317
CS1C26 SPU ¢ CS2C26 2 CPR- il EL 2 2 S i I 14 - DAY CS1C26 SPU K CS2C26
= RLA #4553H745 AT 1 - AREVA /A T3 81T CS1C26 SPU K CS2C26 f T
2:(12-9172506-000 k 12-9182357-000) - fEs2/7 A < CPR gx#a nLlk& CPR 2 K-factor
SFER(RSFR2E » CS1C26 SPU K CS2C26 2 RLA #4474 S -

Are the distributions of additive constant of CPR correlation updated ?

B (E AT CPR Bi{fat - Hrfr additive #8507 fffi/2 f I HESR 2

Yes V No N/A

Comment @ & ¥} 5 & & 32-9172491-000(CS1C26 SPU Safety limit analysis) &
32-9180651-000(CS2C26 Safety limit analysis) » CS1C26 SPU J CS2C26 {# ] CPR {4
.y ACE/ATRIUM Rev1 » £ FfH[E > additive & &5 i -

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

B/ NS IRE 2 [RGB FTEI R &) A B ARE 2 R ? 575 SLMCPR Frff#m A2
Uncertainty S #2 G H S ?

Yes V No N/A
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Comment : CS1C26 SPU k. CS2C26 #5f¢AH ACE E&EFET% R %= > CS1C26 SPU
SLMCPR %3 1.13-CS2C26 > SLMCPR % 1.10- &% s1 5 32-9172491-000(CS1C26 SPU
Safety limit analysis) ;2 32-9180651-000(CS2C26 Safety limit analysis) 2 Table 2.3 -
CS1C26 SPU J; CS2C26 i+&H SLMCPR A5 A~ Uncertainty 2285 - 15 Channel Bow
Local Peaking Factor # 7 o 7R X E 2 A CS2C26 [ CS1C26 i, A {H FHd/ ) Zr-2
MERAEH EEE AR -

CS2C26 HA 64 HPARICR AL HIE ISR E M Zr-2 FYEESRHE - Frigdiei A g2 2t
AICHEEL S i BRI R ) - 4347 7 4 255 9 (Boiling Transition, BT)Akies/b
(At CS2C26 2 SLMCPR [; CS1C26 SPU #EH{>> SLMCPR H#&/\ »

Have the plant-specific transient parameters [ GE OPL-3] [AREVA Plant parameter

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

YRR TR RV E IR S S AR E A F 2 ? 51 o H B R ?

Yes V No N/A

Comment : CS1C26 SPU > SLMCPR % 1.13> MOC £ NEOC i~ H AK/ACPR %
Feedwater Controller Failure w/o Bypass (g /K255 e 0.23 » NEOC £ EOC HAfH]
2 H K ACPR J Feedwater Controller Failure w/o Bypass (fl/KiZ 455 Fra > 0.26 - {2
AREVA AHEFEERSFER MOC £ NEOC HiE 2 ACPR FH& - Hiit CS1C26 SPU 2
OLMCPR(MOC # NEOC Hfif]) 5 1.40 - OLMCPR(NEOC % EOC Hif) 5 1.41 - CS1C26
SPU &1 R F A [E] power/flow map ZEEIREEREHEITHH B R /047 > DU MCPR [R{E >
HAohr 2 ¥iRETE H & - Feedwater Controller Failure with No Bypass (FWCFNB)- Inadvertent
Startup of the HPCI Pump (HPCI)- Load Rejection with No Bypass(LRNB)- Turbine Trip with
No Bypass(TTNB)» CS1C26 SPU RLA ##:1i#5] FWCFNB S3A45 R il Zs LRNB 2 TTNB
IItTEER -

55 CS2C26 » SLMCPR % 1.10 » BOC £ NEOC S~ 5 KA CPR £ Inadvertent Startup
of the HPCI Pump (JETEIZ & B E/KREN)ATEC 0.23 - NEOC £ EOC Hif#] 2 S KRACPR
/s Feedwater Controller Failure w/o Bypass (gi7K#ZEfIL%0)FTE 2 0.26 - {H AREVA AEF
= IRSFERY BOC £ NEOC HifEl 2 ACPR &L » A CS2C26 2 OLMCPR(BOC # NEOC
HAfET) 5 1.36 - OLMCPR(NEOC % EOC HAfH) Ay 1.37 »

CS2C26 > OLMCPR {E#% CS1C26 SPU > OLMCPR {EH&[FAK - m[3g i1 MCPR b
s o
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5. Are the power-dependent OLMCPR well-derived from following transient ? Is the
methodology of transient changed or updated from previous cycle ?
BT A0 B < Wi SR D A i SR E R S 48 H YRR T 551 2 R T A S & 8
B ?

® Turbine Trip w/o Bypass ® SMEPIIR - ZImEARRE 2
® [oad Rejection w/o Bypass o EEPIR > ZmEEARR?
® |oss of Feedwater Heating ® HELEEKNEL
® Inadvertent HPCI Startup ® JEFHHH HPCI EidE
® Feedwater Controller Failure w/o ® Ea/KIZEhS5%
Bypass [KS][CS]
® Control Rod Withdrawal Error ® uhREERH
Yes _V No N/A

Comment: CS1C26 SPU K CS2C26 2 LR b o/ i IR b B 4L i 7By
MrHssEs] - FiZs1EE 32-9172497-000(CS1C26 SPU Power dependent MCPRp Limits
~ table 6-3 J table 6-4 455587~ » Feedwater Controller Failure with No Bypass (FWCFNB
Ry AR RE SR - Hirp CS1C26 SPU &1 E% HI A [F] power/flow map ZEES{RAERT
TR RE ST » LLEETT MCPR [R{E » Eor#r 2 ¥ #ETE H & : Feedwater Controller Failure
with No Bypass (FWCFNB) - Inadvertent Startup of the HPCI Pump (HPCI) ~ Load Rejection
with No Bypass(LRNB) ~ Turbine Trip with  No Bypass(TTNB) -

CS1C26 SPU RLA #y&hEsd FWCFNB s R nlid& LRNB k2 TTNB iR - (AL
CS2C26 MCPR [RIEEILZERE T » R 8 FWCFNB J HPCI I REEH AT - 558 %E
HE 32-9180656-000(CS2C26 Power dependent MCPRp Limits) » CS2C26 E&E 55 MrH¢
A power/flow map #EEEREERIEITHERIERE A - DD MCPR [R{E » Hofh 2 B REIE
H & : Feedwater Controller Failure with No Bypass (FWCFNB) - Inadvertent Startup of the
HPCI Pump (HPCI) - LRNB J TTNB #EfRe=E#r LY CS1C26 SPU 4r#THE » WEGYE
non-limiting EREEEHY - [Ntk CS2C26 iR EMUEMA(ERT A E H - 1 LU B B HY BT RR SR
IIATEERIRE o MREOIT RIS -

R N

6. Are the flow-dependent MCPR well-derived from Flow-run-out transient ? Is the methodology
of transient changed or updated from previous cycle ?
B & AH ] 2 B SR DR B R B2 5 48 1 Flow-run-out R8I HEETSE] 7 EREIHT T
EREEE ?

Yes V No N/A

Comment : fZs1EE 32-9172496-000(CS1C26 SPU Flow dependent MCPRS limit) -
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CS1C26 SPU 37 fAHIR 7 i S0l % B 2 Flow-run-out W8S 541 -
EEMETEE 32-9180655-000(CS2C26 Flow dependent MCPRf limit) » CS2C26 jii & 4H
Z RS EE IR &2 B Flow-run-out &S HTHEESE] -

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] ?

B GRMERR IR E R S E BRI rRH ?

Yes V No N/A

Comment @ & % 5+ B & 32-9172498-000(CS1C26 SPU Power dependent LHGR
multipilier) - LHGR g% HIR{E AR MEFTAE » (B LHGRFACP 2 HERE oK H
PIEFIHFEAR[E LR 2 LHGRFACP ~[R{E - CS1C26 SPU 7 Bifir 4 M B IR H{E 2 4C e
RESIHTRH -

HEETHEE 32-9180657-000(CS2C26 Power dependent LHGR multipilier) » LHGR 5%
PRAE R PR AR R 1 Pt E > {2 LHGRFACp B HHETRE K - DS EITER FEZIR 2
LHGRFACp Z[R{E - CS2C26 B &4 R IRHI{E 4 HE RE o Mok Y -

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

2200°F)
P TR IR B R 2548 LOCA 53Rt 2

Yes No NA V

Comment @ ¥ 5+ HE &£ 32-9172493-000(CS1C26 SPU Power history verification) &
32-9146264-001(CS1C26 SPU exposure dependent heatup analysis) - MAPLHGR &
LOCA/ECCS rifrfratEGE] - B EEI R (Cycle Independent) 2 /3ffiiHH - CS1C26
SPU R Ef# LOCA 737t -

5o#& ¥ F B F 32-9180653-000(CS2C26 Power history verification) Kz
32-9180652-000(CS2C26 exposure dependent heatup analysis) - MAPLHGR & /i
LOCA/ECCS IriftFratEiG ] - B ELiE R (Cycle Independent). 2 /3 H - CS2C26
KREEf LOCA 73Afr -

Is there no new safety issue should be analyzed ?

B A L AT E W T ?

Yes No NA V

Comment : FfZ%E1EZE 32-9135714-000(CS1C26 SPU Despositon of Events for Chinshan
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10.

11.

SPU) - AREVA A= #H# FSAR 55 15 EEREIA H A T34 - WaTh SPU IR IR
MRETRESEH(Non-limiting Events) 2 i FI PR IEFTEFAL - ALK NI =FEIETD T TR ot Al -
(1) FEDEROmE E bR T aE A IR RE SR & (Limiting Events) - VAR SPU Ko Z 121
IR O BEHEL T T -

(2). #eS—ERESEHOHE - BA ATRE(E SPU M FR(F T B plii R RE ST - W/HAE SPU H
S AT U FL2 5 {10 R A PR ET RE SR T

(3). JiAI(Benign)sl SR ETREELY - A SPU s R AVEIHHEIT /34T -

fic AREVA A E|FEHEGS RS~ 0 CS1C26 SPU RLA #EiE 7 HiRE/347IH H £ © Feedwater
Controller Failure with No Bypass (FWCFNB) - Inadvertent Startup of the HPCI Pump
(HPCI) ~ Load Rejection with No Bypass(LRNB) ~ Turbine Trip with No Bypass(TTNB) - ifi
237 MCPR [R{E - i CS1C26 SPU RLA szt FWCFNB 34 iR alliki& LRNB K¢
TTNB 7prdss - HE BRI H MR R E RE S (Limiting  Transients) sl n# 1 & f i
EEHYETRE SR i 45 B 2 (Bounded by these analyses) -

Is the Stability Exclusion Region well identified in operation domain ?
7R A R AR A 2 A (e B i A R R L B AR Y 7

Yes V No N/A

Comment @ & ¥} 5f & &£ 32-9173607-000(CS1C26 SPU Stability analysis) i
32-9177180-000(CS1C26 SPU Disposition of events) » CS1C26 SPU Power-Flow [&] [ »

CS1C26 SPU ] It e iR l& i =2 L H i 4R (DR) & DR=0.85 fz DR=0.9 ¢t

B

SEEETEZE 32-9183484-000(CS2C26 Stability analysis) 5z 32-9184763-000(CS2C26
Disposition of events) - CS2C26 Power-Flow [& |- - CS2C26 ~ JEfZ e iR & & FH 2= 8D
{E 4% (DR) /5 DR=0.85 kz DR=0.9 5T 1E 5 -

2k CS2C26 K CS1C26 SPU JiEfR e EE R lE 2 = EL{E I R(DR) 557515 0.85 K
0.90 - {HHyf* CS2C26 A= MR LIAFE KB bottom peak Bfi ] L= ffi - H 2RI =
Wi Lot 2B CS1C26 SPU #EHAJRAE » [Nt CS2C26 2 Jff e iRl CS1C26 SPU
It A R A s R RS I 1 -

Is the Peak-Cladding-Temperature (PCT) of LOCA accident analysis updated from
previous cycle ? Should the update be submitted to ROCAEC ¢

LOCA siffrth Z s A RE ER S B S A 7

Yes V No N/A
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12.

Comment : &+ EH ZE 32-9146264-001(CS1C26 SPU exposure dependent heatup
analysis)~ table 2.1 455 - CS1R25 & (Lattice)skai T~ i mAfl s £ R (PCT) A 2034°F
IATIERFE(E £ 15000 MWD/MTU » S8R B A10T-4351L-12GV25 » CS1C26 SPU A~
e ARE RN (PCT) £ 2068°F -

HERTEE 32-9180652-000(CS2C26 exposure dependent heatup analysis)” table 2.1
& CS1R26 fitg(Lattice)swat Z s AREEEIR E (PCT) & 2089°F » 7oA (E £ 15,000
MWD/MTU > S &%tk A10T-4389L-13GV70 - & 18°F . Penalty i » CS2C26 #4
W2 B VA REEERZ(PCT) & 2107°F (2,089+18=2,107)

CS1R26 A} 4t 2k 47 B Wi FE A = it 2¢ © CS1R26 A10-4058B-14GV70 K CS1R26
A10-4064B-13GV70 > CS2C26 f£xFHE b 8 % A10-4058B-14GV70 ZI=CHTIEA] - {H I 4E(E Y
A10-4064B-13GV70 Y =t ¥ Akl - [E B A10-4058B-14GV70 ZU = 3 WA K} I K~ & F5
A10T-4389L-13GV70 & - 48 AREVA /N & B E B & » #f 28 CS2C26 i f {5
A10-4064B-13GV70 HUSKHTHAKS + 11 AREVA /AFIHEFT LOCA Shift 2 Bkh e s f
B LU ORI R (R TH SS (Lattice)s3 T Penalty SEEEHSH S » Bl CS2C26
2 RIS RIE(PCT) 1y 2,107 F 2 — & HE FLIR-FIIBE -

Is the result of Overpressure-Protection analysis acceptable (Pressure less than

1375psig) ?
B REH R TR & 2 7

Yes _V__ No N/A

Comment : FE&EEHEE 32-9172490-000(CS1C26 SPU ASME over-pressurization event
analysis)sTE 455 » CS1C26 SPU i BE (R W HE 43T #i[E 245 MSIV Closure ~TCV Closure
J¢ TSV Closure - 5% = 5 ASME & BRETRE S Afr4h BN MENE R J7 B /Nt 1,375psig ZfRME < T2
HeEsHAE SPU EEIREE N » MSIV Closure 43745 50525 TCV Closure & TSV Closure 4517
455 > MSIV Closure 434558175 By ASME %8 BR M i e EE BT REZE 4~ - CS1C26 SPU MSIV
Closure #iFe i85 5 Pr( Steam Line ) = 1,245 psig ~ Pr(Vessel Dome) = 1,249 psig
Pr(Vessel Lower Plenum)=1276 psig * &/\i> 1,375psig 7 [R{H @ FFEfRE R H#Z -
HEEETEE 32-9180650-000(CS2C26 ASME over-pressurization event analysis)zt 5 45
> CS2C26 PR {REERE S AHi[El (2 E1f5 MSIV Closure - 333 ASME i EREFRE S HT45 R
ES/NiA 1,375psig [R{E - CS2C26 MSIV Closure #RES3 45 5E: Pr( Steam Line) = 1,245
psig ~ Pr(Vessel Dome) = 1,249 psig k. Pr(Vessel Lower Plenum)=1277 psig > E/NiA 1,375
psig Z[RME > FFEFR{E R # - TCV Closure fz TSV Closure B E i = j/> CS1C26 SPU
T3 AT - HERRJE non-limiting i ERETRE AT - H MSIV Closure J3fréi SR mlifs TCV
Closure K, TSV Closure 537455 » Kt CS2C26 i Ak E i {EE e -
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13.

14.

15.

16.

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

PRGBS TR & A1 ?

Yes _V__ No N/A

Comment : & 51EZE 32-9173501-000(CS1C26 SPU Control rod drop accident analysis)
SHEAEEE - CS1C26 SPU JHHH =~ FEf b ElU TR R K BVE (B £y 214 cal/gm » FF&/)N
1> 280cal/gm ZR{EZEOK - KRR ZIEEVE(170 callgm) ZAREUR 182 1R > TF& /MR 772
MRZPRIEEEK -

HEEETEE 32-9183529-000(CS2C26 Control rod drop accident analysis)stEi45 5. »
CS2C26 I~ i BEUI TR R BVEE & 237.4 cal/gm - 557Nt 280cal/gm
ZIRMEEER > RFPARHEZIEEYE(170 caligm) ZfRE Ry 455 1R - FF& /Nt 772 fRZ JRIEH
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 : §z#rhHA f COTRANSAZ : ujul10 ~ XCOBRA : ufeb11/dapr11 - XCOBRA-T :
dmar11 - SAFLIM2 : uoct09 - ACE : ACE/ATRIUM Rev 1,ANP-10249(P)(A) -

=¥ 1 AREVA A EEAZ(2011)4E 12 Hia NRC Hi5+E A Modified ACE Correlation 43t &
CPR - M HEII NRC &K% 4 AREVA A EARTHHFGEE -

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

codes' version updated ?
Yes _V No N/A

Comment : & & % 5F H & 32-9180653-000(CS2C26 Power History Verification) -
EXEM/BWR-2000 & AREVA /AE| LOCA 4N AT A 2250 » RELAX : ufeb05 >
HUXY : uaug10 -

Special issue discussion:

£2 -~ = HEEESHE - 2 - 0 - FEIEE e DS~ 71
AR N

1={{12

Comment :
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=~ FE AR

AN E]FEE AREVA (e 2 FE B

1. DR AREVA AHE[HEIEIEG R AT = WA E R ERR O S B i A it
AREEEFANEEM -

[&]1: AREVA L EIRAAEIA BRERRICZJHEEMAE - BECH % 3 £
N FEHE B AT 2 HL A SR N ER A S ke TAEnh A% (Work: Station).Z Tt
WAEATE EFEBFIERE AR A ER - AREVA AENRE A GBI HE A E
H AT AREVA A F] N ER IS K TIEuE L (Work Station).Z #2(F » S B4R
ELREE SR RE S S 22 i AR Bl HIAE (/O 1) -

2. Tik AREVA AFEISHE IR CS1CS26 SPU J CS2C26 il (3 a e
HErERARYEES | ~ RBrE KETHEE -

[ 1: AREVA /3511 E s s Ei /s 22 = A (8 A EBIS » it A Bl
(AT S s A A R T PR B ~ 455 A Bl%Recss -
A - TR HE(Work Station)fE BT ARS RBHHAE(/O 1) » T4
R BRI A SR A ST B RS2SR AREVA
ANFIFE R AR A 2% -

3. 58 AREVA X B MEIEE B A I 2SI ket A\ B R HEER SR sk B /LK

B -

[*5]: AREVA AE[RIEERTERIG M H BB ANEERIE GG AR - 7
HPEREEVREEMAZE = E AEIGT - 10t ARy ZIH G O
s T A B S AH BRI SRAC Sk B T 48 B {88 1 S As -

4. &5 AREVA A FERBH AR 42 ACE correlation (24 {&1F )74~ EERE &
(NRC)%EWK%EZLE °

[5]): AREVA L =I1L 8 A 3 H(IL)%HH+g & & ACE correlation (&4 {E1E 575
FHHZZ2 > T #2Ef Michael Bunker » Michael Bunker 27 AREVA A\ E L4841
¥} ACE correlation §1 ELf5 5§ 1Y K-factor model #EfHEIE » FH R B REH &
TRERZE(2011)4F 12 H m=Ef2E & (NRC)FE L HES » ifif NRC 1254(101
) [EE o eEFERTEEL RAI (Request Additional Information) » [
AREVA A FEHEHAEEE] RAI Z 1M EIE - TS RTINS FRSER ©
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5.

6.

7.

8.

8 AREVA L5748 —BRFR AT s -

[&]: ANFERZ— B EAHR R 107 K 108 EFRT - DIEZ I R

W Casea TN R Bt —(EAE ] SORTGE &R LRI T bR
f— R Lasa T ATig a2 8 - M AREVA A E]hakat/ NEE R TRZAT
Dang =R EHHIZ — PRI B L aa @ 8 2 s nI e R R SR B I 2
1 RIEEAREAZ E B ER R S — U a e -

#5 AREVA A E]/ M 4E BRGNS SR i T AR -

[ ):AREVA A&7 8 H 3 H(F.)ZHEEL Fowels R Edward ~ Dang f; Eral Riley

ST ATESEE o RS ANTITER: AREVA N ElEmsE s T BRI
SOyt A o B AZ— RN Rh R S oA 77 A I E . AREVA A ST
17 > IR — MR BRSO T A T 5~ HFORF A — R R IR

HOEAR R T REE S > HUSRHIL R PR EE rIRe g 130 K > [HE i
HOPARHEER Sl S I A B RERTARIRME E 2R Z Rl 50 A R A% - FIAE

CTAFRRHE TR AL 2 2R > 4881 AREVA A S A BETamiz— R
PRI ZEEG 5377 ( Criticality Analysis of New Fuel Vault)i% - AREVA A\ 5|FE
AR A R 130 1810 » AIEE— P ARAN A TR « B RRIR
1Z— W AT e BR FH WA P B AR s e S B/ D SRR T /KB 77K ARk
HOPARIEEF 130 MBS AR IR E S ZRK AREVA A E5KEA

SRN=
V=)=

i1 AREVA A E]/ 48573 B ECEEZ (Energy deposition fraction) 2R 7E -

(5] pEpERICEILR 2 RAE SRS T EMF-1833(P) Revision 5,

MICROBURN-B2 Steady State BWR Core Physics Method 9 5.2 i}z 5.13
giprat - FELEMEE lattice exposure ~ moderator density 5z spectral history
MRE

#5 AREVA A E] a8t B R IR Rt B URT R A 2 07 755

[ 1: AREVA 25| T 2R Dang Patchana 7R » %3 &l PMZITAT 08 T 14

it 7 R PIT benchmark 5T5 - #EMETL MB-2 250 R 2 st s
= MHEETEE R R T 32-9147235-001, Chinshan Unit 1 Cycle 26 Stretch
Power Uprate (SPU) Heat Balance Analysis | - MB-2 2 X /F#{T rod (pin)

exposure 5THEF > AimEERAR(FLFR - 25 {EEGHS) 2R (PLFR > 16

-28 -



{EETSE) - — DL 25 ([HENEE (EETEARE > AR FHBEZ R AT A EEh
[y exposure #E{TREST SIIRERTE > MR PARHZER rod exposure ©

o

9. % AREVA /AE|/r48 CS2C26 SPU 183 #E 22 45347 (RWE, SBLC, RFRO,
LFWH) -

M

["£1: AREVA 1= TizHl Dang Patchana R » BEZ0% — i i Bl HAH R e B i
g R EETH(SPU) - (HINFHE AR EIE LRI IR A A S
g e R 2 i JT0Em SARR - (A CUHBA s AT - BIAER
fTHEEE i - MHEEME AT & T RWE: 32-9173627-000, Chinshan Cycle
Independent Control Rod Withdrawal Error Analysis for Revised SPU
Operation |~ " SBLC: EMF-2000(P) Guideline 4.3 Revision 6, Guidelines for
BWR Neutronics Analysis Evaluation of the Standby Liquid Control
System ; ~ I RFRO: 32-9173624-000, Chinshan Cycle Independent
LHGRFACf and Flow Run-up Analysis for Revised SPU Operation ; Kz
" LFWH: 32-9173625-000, Chinshan Cycle Independent Loss of

Feedwater Heating Analysis for Revised SPU Operation | -

10. AR E$HE CS2C26 ¥ P EHANE (V22 3T E (RLA)EEE R 2 AREVA A E)ZE

e o

[&]): ERIEALNE$ % CS2C26 Preliminary RLA(ANP-3111 (P) Preliminary

Rev0)21 IHEE B RIE N EHHE - WAETHRES 3 -
11. AREVA A 552 HESBIX AR ISR TIE -

[&]): ATETREIEE TR LA AREVA A& 2 SEBINITRE - AREEE BN HRE
AREVA A S4B A G TAA T — « RN G4 T > B4
FOLLETT Robert 5[ n] S22 HES a0 RHELE TRTIE > 1f€ AREVA A\ H]
[EE > R AREVA A EIHVZAHE - AR TIER 8 H 2 H(U) M H
FOLLETT Robert #74¢H#£17 > H/> Bob Follett SoAi{ERET Tz » HCE TRy
AEBGETIEAETIEE R - AR5 =(E10 77 - EFEHE bk -
ARt R DL S BRI TR « 7T

i SHEALRE - AREVA A SIS CRAE R 53 Bl Rk =i b R Rz 20 b
W o IR =Y B L2 EERE utility S RI0YsEhE R - FEY LR a 2K
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ESE Ry AR LIRS > sz A BRI TR A 2D B, o ARz (i
{eAyReRE S - (HE Rz b2 IR E b rshet 220 - SRR
Y -

PR LS R © PARISS R S F R U RE E N REEE T > FRIEREEE
SEROPRELR o R A BT AR RIS PR RV PRSI A BE I 8E - BT &
TRPEEEIEATEN Gy SR RHEEE S AR ATARHIER () - PRRHEIENR - HA IS
R A N B A 0] DUE AR AR TR HSLAR I (H_E A 4L4RERE) - #A
TN - TSHESE AV Scanner 2HHEF TIZETEEERIE > b+
T RN S G AT WO SR i (5D Y R 4 FEE > 8 DA SE W) il 1) B R T T
T - PSRISUE R AR RS - MR~ Ss BV ERIRAIEETES - Bk T4LRE
> i BB AR - BEREER)FET > R

PRRHE AT AR th R LR IR A R AE R e A 12 15 5] AREVA 4]
I > AOPARERIEE ~ W S o BREARHY S ARt i ~ B - ] LA
ERII LRSI TI& 255 4= 5% -
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HEEA R R %

What is the acceptable Gd residual at EOC? Do AREVA check the number
density of Gd-155 and Gd-157 at EOC for each node? Are there acceptable
number densities for Gd-155 and Gd-157 at EOC?

[%]): #&m [ - Gd /£ EOC KFiVigE & A nlgeEfE & 0 » AL HAEECK Gd /£ EOC
YRR i nlREH (K - /£ EOC IF - AREVA AFENIIAE Ligti Gd-155
K Gd-157 JAE-EERLHY number density - Hjt Gd fRE SRR &2
Gd-155 }z Gd-157 j/» BOC By number density » i A L —E(EH AR & (E
EOC BV E[H2% number density » [ ZE£E FH—4YB& Y number density J5/1»
i (CR&YIE ) 100~1000 %) - 2CHEE Gd-185 f¢ Gd-157 it EOC HHy
number density & CE2EF]A[REZAVHIE N - SBEIER - %5 BOC By
number density /& 1015 > H EOC By T H:5 number density J& 5
1013~1012 -

The U-235 enrichment limitations from shipping container SER are applied to the
fuel rod in each lattice or the fuel rod (average) in the assembly? For example, if
the limitation is 3.0% for the corner rod, it means the U-235 enrichment of each
corner rod in the lattice should be less than 3.0% or the axial average U-235
enrichment of each corner rod in the fuel assembly should be less than 3.0%7?

Same problem for Gd.

[4]) : AREVA /A 5] T#2ff Dang Patchana %7 » U-235 enrichment limitations
e % lattice FHHYEEAR rod FrfEESTHY o AH[EIHE > BT Gd AVFHREIR S - /2
7% lattice FHYEEIR rod FTAHESTHY ©

What is the loss coefficient for water rod? Is there any calculation notebook or

procedure about the water rod loss coefficient?

[Z]: AREVA A =] T#2Hf Dang Patchana %7 > 788 MB-2 F2 0ty Tl O 15
st ERE - KHEEL leakage path 11 path1 & lump fE—#EHY » HUKER S
YZHEE R loss coefficient » [KIL/REFH BV T EE SR P& Al i
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Is the manufacturing uncertainty 0.0038 in the document (51-9090425-001,
Recommendation of Additional Standby Liquid Control System Methodology for
Kuosheng and Chinshan) the same as the minimum shutdown margin in TECH
SPEC?

[&]): L ErECE > &7 manufacturing 1Y k-factor*sigma {g /5 0.0038 >
t—%E 28 TECH SPEC #AT# &R/ SDM —F5% ©

Please introduce the reload core design of last cycle for decommission.

[%&1: AREVA A& TA2HT Dang Patchana fERIIGZoR » Fy T IAERZ — PR -
Eete BEARNE O fm et T N RE G MR R — 1% i BB I E AR
F A ReRr R R AT A RE R T AE R IR S e AR sRHVRE &
i o NI > FERE T i R BRI O Rl - ek Bl — ORI EHE R O
PIERIEERC > 40 L B (TR SR i FEE R P K - A7 Bt B R AR
PR FEARE LT RRH A AT S 3 - (e i e TR & 26K - (B A E|w/H
5 B 1% Ui B 27 FH 384 110 S AR AL B S8 s o3 T & A BE DR E M — R PR TS A L
PRk E TSRS -

What is your way to deal with the new regulation of SFP criticality analysis that
will be issued by NRC in the third quarter of this year, especially regarding to the

depletion uncertainty?

[Z]: NRC FHENEE 3 ZHITHVHCEM AR HE - #H A AE - AREVA
INEIFERELE B AT A1 FE3E NRC H FijHY guidance (DSS-1ISG-2010-01) »
DAATEABUE 3% o3 A A A o B R B A - A% — ~ i B AR s 57
TINTIERZ AN DAEEARR » AN - I ORELE Y AR RIZR S A -

What is the analysis tool and version that your company uses for the SFP

criticality analysis?
[%]): AREVA A E{#F] KENO V.a sRi#E{T SFP B2 04 -
Is the energy deposition fraction calculated by CASMO-4? How to use in MB-2?

[ % ): AREVA X = T#£A1 Dang Patchana %o~ 7324t EiC B LL%R E H CASMO-4
BAETEMS - WEEENR T FEEmERE A - MB-2 2 &k lattice
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exposure ~ moderator density 5z spectral history &5 Bk fEHUH ST FERY
B - BRI PANET - RV AE B A BE AR

According to the calculation method of rod exposure used by AREVA, is the
exposure limit only used for full length rod? What is the reason? Is there any

calculation notebook or procedure?

[%:] : AREVA /A& T#2Ef Dang Patchana 377 » exposure limit 3 F i 4 Eff
(FLFR) - *EE#(PLFR)] rod exposure iK% A5 - AREVA AFEIHEH
VBRI - F RIS RIETER A1 BHY pellet exposures FH{EL » FT DA
HE BRI I 1A ) — lattice o184 4 pellet enrichment » 5L
R R AR pellet exposures L& RS HIRNZ  MHBIEEZT N BUERTE
A2 NRC %3 » HAHRSEIREL mail TR AE 2% » HIbERE
A2 exposure limit A%
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VU~ A P T i

e R R o117 (Control Rod Drop Accident, CRDA) 77/ A &fa e

CRDA sfim&rfsss (201247 H 31 H) :

1. S AEEGIEEEEEF(CRDA) - AR R IR OB E BRI rTRE 2 e
WEINREE - M BHERE T RE S R L B 2~3 SN R EERE] - DRI [F] A A
{E (worth) R & B2 H E BEE R EREE - FRIEE R AHENE TR -

2. AREVA AEI{E CRDA 53 b (8 A SR R BN (L (R 758 T SR
S0 A PSS A AR R R 51V FSAR B1E 770 # - J18 1 skt
MR 1 IRSERIA R S REE threshold(170callkg) » HIIERIEI 5 s ki i
1 ESEOUSIEIRRERR N 770 #7 > BIR G ERERSEL > AR ST UM M B 5y
P > SRR R0 R 91 (IS (S 5t ATRIUM-10 SREHT 91 fRIRELE) -
E R AT CS1C26 SPU 2 CRDA 4S8~ 182 AR MED #27#% 170cal/g
i1 CS2C26  CRDA s 8 A 455 fREAEI MED #7%% 170cal/g

3. WIRSELIZIBMEHEEE AN 770 ) > AREVA A E]R#E— D 4 FAE— R PR E IR ]
REZABIAEHEE R - HINEIARHE B E AR NE 91 HYMEEL -

4. AREVA /A=] CRDA ZrifratEIREHN -
(1). WRfHzE 2 e REa(MED) A liE 4 280 callkg
(2). ENEHE Z S RS (MED)EE 170 cal/kg REHRA 2/ VEEREHE 2 MED i
i 280 callkg - 415 1 PRI HES 1 RIARHE Z MED #24 170cal/kg > I
T E AN -

(3). & N APARHEIR - B 91N PARMERHE - HA R 770 REARHEBHE -
(4). ERARHERERE 770 f] > Al AREVA AEFR MR ANET

A) - #7T Pin Power Reconstruction &
B) - EEEEIEHIEET
(C)~ EITHYMNESE &N Al M MR EHEE

0
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(LA st E#E 32-9173501-000(CS1C26 SPU CRDA) K7 32-9183529-000(CS2C26
CRDA) » CS1C26 SPU J; CS2C26 =il i s S E ST ITEE AT T -

=15 32-9173501-000 (CS1C26 SPU CRDA)

SR R R R R ARR(EAE 7

220 MWD/MTU > {5 E F 10-23 »

B Sequence
MED (cal/g) 224 callg
The number of failed fuel assemblies 2

The max number of failed rods in this case

2*91=182 rods

aTHEE 32-9183529-000(CS2C26 CRDA)

S Ry R R R R Z WARE(EAE 7,480 MWD/MTU > $Ziill (i & Fy 10-23

A Sequence
MED (cal/g) 237.4
The number of failed fuel assemblies 5
The max number of failed rods in this case 455

LL_F CS1C26 SPU CRDA J; CS2C26 CRDA 3ir4s 55 E& FSAR 3K -
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CS1C26 SPU JiiffifEi 5kt er

ST ETHE (2012458 2 H)

7.2 (GWD/MTU)

CS1C26 CS1C26 Save a
Corefollow Projection restart file
———————————— P @rrrananannnnnn 'S
—pe— CS1C26 MUR e — CS1C26 SPU —
1804 MWt 1840 MWt
BOC MOC EOC

®  Loading pattern the same (no shuffle)
®  Control rod pattern change because

* higher power level (more poison)

* Keff is lower—increase to target

®  Equilibrium Xe
®  Equilibrium Sm

CS1C26 Ry A FIRZAEAH B T Z 55— (I TP i FE TR 42 H 5t #((Stretch Power
Uprate, LU % SPU,) » 52850+ S5 i o (AR H 7,220 MWD/MTU ~EOC)
#E1T SPU ZREA. - 5/ O UPRTEE H H ATEHE #27% 1,804 MWt IETT 2 1,840 MW -

AREVA A EI{E#EST CS1C26 Jif Lfffi feyasa i 5 Faz B B SPU TZ-EE A iR HIEE
B BRI OV E ST R 1,804 MWt > JEEEE A th 80 OVEE T SRR A
1,840 MWt - AREVA A E]{E CS1C26 SPU FEELHHRA T - AREVA AE HF3ET/ NEA
BIeHErTIE L iERE (Corefollow) K FHMI(Projection)sit 3 - FE4: CS1C26 SPU J3#fiHris 2 4
TEIEFHLEE (Restart file) » W BT /3 fra% 8 HA SPU 8 F 7 SR 022 2 0 iR 25 ~ M
O AR R A S s B ] R MR R 2

FS SPU R R B i [F] (M LB E PR A2 71 > SPU 122 Keff KA 1K) -
{Erh%E 5% OLMCPR - Hot and Cold Target K B B2 oh a1 (MUR)FEE » =/{EZ)
[RIEERGTIFTE TPC Z 8% %K © AFAKEHif=(Loading pattern);< /A S8 » i LM IF i ER
15 (SDM); 2 HBHERAVEA L - (HEHE RIS - NEARSHIEYMEE K EEE - & T
i K {EIRS 2 HIE KE - AREVA A EIFESEH 1T CS1C26 SPU M#iE T FE 2 E LI &
AR e S - SRR AT & B KAE - IHERE L E RS H (B E R
(SDM)~SBLC {Z x4 2] S e - (HER) Vir & 20K W BT Z5 Tl Loases T 25 Fuel
Cycle Design Report) ~ & (2 HI Z475 85 AR (POWERPLEX-TI  Input) 5z EE &3 25 (Startup
and Operations Report) AN\ FI{E -
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CS2C26 Inadvertent Startup of the HPCl Pump Analyses =@ er

afam e (2012428 H 2 H)

R — R HPCI {£7E ARIfREE/KE REF—1{k - 1£ CS2C21 Fi4s » HPCI 34Tk
(B g i o E AR R O A EE RN - DT A O A ER &85 - By
It - R HPCI ERE o Artg sk R EAMNIRTE 19% ZEk » it & R ER &
110%X1.15=127% 2 jfi & - (B2 a7k & B/ OR & th &g R s EUE - IR iréd
RATA#EZ

ATHAPRI — 87RO & B S 4 R S E BT G B B et - IR — R s
/K R AR FE R 4R - W HRAE4S AREVA A EET TR ST - AREVA A EHZ LT
REEETT HPCI RFERTE AT S REREREACPR K& KIERE A > o] e ¥ B = i
D7

BT 15% & H L BRIETREY - AREVA AT R 15% 2 DM ETEA g 2E
& - IAIFELL CFD #2:(Computational Fluid Dynamic)t#ifi HPCI SR PR E ANE O 2 ME7KR
BRI o 45 HPCI J3 A —EXIRF1% (49 100 #0)0E O30 Kk eR &t s o RILHE
# HPCI it LA CONTRANSAZ £, [F]— 73 AT HRF ] M8 0o A LU M /K IR S SRR &
HPCI it E 52 118%IF(FH bR T=0 £ T=100 702 CFD 5+ 5/E 0 ALUREZESE]) > Wi
NS SRBAT AT » RIEL R EFENTA 2 HPCI R FEEEE AJE 0 AT ER=TFRERE S 7%
(i E AEEERE 110%X1.07=118% 2 i &)
FELGER T AUE AREVA F& MIEHES - WoRSHREM RS R -
1. 32-9184320-000 (CFD Evaluation of Inadvertent initiation of HPCI for Chinshan)
2. 32-9184869-000 (Chinshan Analysis to Generate Boundary Conditions for CFD
Calculations)
3. 32-9184920-000 (Chinshan Unit 2 Cycle 26 Inadvertent Startup of the HPCI Pump

Analysis (Lower Power))
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ATRIUM-10 R SRAET T SPU DPREET T 7 TP o5 SR

sEmETHE (201248 H 3 H) !
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fiff 1 BEER IR
Summary of Design Review 8/7/2012

. Our Appreciation
e Arrangement of this audit (office accommodations, transportation,
activities for both business and social, etc.)
e Working environment (computer access and refreshments, etc...)
e Specific discussions of CRDA, CFD analysis, and plant Tours
including questions and answering, etc...
e Our special thanks to Bob, Sean, and Dang
. First, we appreciate your kindly help for this audit. Without your help, we
can not get such positive result.
. Now, I'll invite my colleagues to say something about this audit (including
their suggestions).

2012 Audit Suggestions by Anderson

. During the audit, the questions or comments from TPC are solved.

. Most of the CS1C26 SPU& CS2C26 calculation notebooks are reviewed.
There are no finding, however, there are some suggestions made by my
colleagues. These suggestions are for the purpose of improving the
readability of the reports and the notebooks. There is no impact on the
analysis results.

General Conclusion

We do not find any problem with the CS1C26 SPU & CS2C26 reload
licensing analyses (neutronics and safety).

Thank you very much for making this audit successful.
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Reload design audit for CS1C26 and CS2C26 in 2012 8/7/2012

No findings but Suggestions for this audit.

1.

We reviewed the Training/Qualification record and found that the record is not the
latest.

Suggestion : We would like to see the latest Training/Qualification records to verify
the qualification requirements for individual performing design and analysis work.

In calculation notes of CS1C26 fuel cycle design for SPU program (32-9172536-000)
and CS2C26 fuel cycle design (32-9182059-000), the summary (table 2.1, table
6.7 and table 6.8) listed the key results. But they did not show the peak assembly
exposure, peak rod exposure, radial peaking factor and P-Pcs value.

Suggestion: We suggest that AREVA could also list peak assembly exposure, peak
rod exposure, radial peaking factor and P-Pcs value in these tables, which could be
consistent with the reload design assumption requirements in the Licensing Analysis
Work Plan. So the reviewers or auditors can check/review these parameters directly
in the tables. And we also would like to see above parameters to be listed in fuel
cycle design report and startup operation report.

In section 6.1 of neutronics guideline 2.2 revision 5, it discussed the development of
simulator hydraulic model. But in this section, it just only mentioned AREVA current
CPR correlation are SPCB and ANFB in MB-2 calculation.

Suggestion: Because CS and KS NPP used ACE CPR correlation, we suggest that
it would be better to add the discussion of ACE CPR correlation in this section.

The CS latest hydraulic information record document (51-9145119-000) is the “CS
Hydraulic characteristics for ATRIUM-10 Fuel in MB-2”. The name for this hydraulic
information record document did not refer to fuel cycle number or cycle batch
number. So it is easy to ignore the changes of hydraulic information record for us.

Suggestion : The hydraulic characteristics information records should clearly mark
the fuel cycle number or cycle batch number, as the same as the document of KS
hydraulic characteristics information records
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