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& 1 AREVA AFE et 25t REEH

CALCULATION_ANALYSES

Cycle Specific-Neutronics

RKF:17:017

Signed Contract for Kuosheng Unit 1 Cycle 26 Core Re-Licensing

FS1-0025808 Rev. 1

Kuosheng Unit 1 Cycle 26 Licensing Analysis Work Plan

FS1-0030257 Rev. 1

Kuosheng Unit 1 Cycle 26 Fuel Cycle Design (Re-Licensing)

FS1-0030262 Rev. 1

Kuosheng Unit 1 Cycle 26 Backup Stability Analysis (Re-Licensing)

FS1-0030263 Rev. 1

Kuosheng Unit 1 Cycle 26 Long Term Stability Option_III Setpoint Calculation
(Re-Licensing)

FS1-0030338 Rev. 1

Kuosheng Unit 1 Cycle 26 Control Rod Drop Accident Analysis (Re-Licensing)

FS1-0031029 Rev. 1

Kuosheng Unit 1 Cycle 26 Disposition of Events (Re-Licensing)

FS1-0032417 Rev. 1

Kuosheng Unit 1 Cycle 26 Projection, Coastdown, and Neutronic Disposition of Events

Cycle-Specific-Safety

FS1-0025809 R1

Kuosheng Unit 1 Cycle 26 Safety Analyses Task Plan

FS1-0030170 R1

KS1C26 Core Redesign — TTNB

FS1-0030171 R1

KS1C26 Core Redesign — FWCF

FS1-0030172 R1

KS1C26 Core Redesign — ASME Over-Pressurization

FS1-0030173 R1

KS1C26 Core Redesign — MCPRSL

FS1-0030174 R1

KS1C26 Core Redesign — LOCA Limiting Power History

FS1-0030176 R1

KS1C26 Core Redesign — MCPRp and LHGRFACp

FS1-0030178 R1

KS1C26 Core Redesign — MCPRf

FS1-0032448 R1

KS1C26 Core Redesign — Coastdown

FS1-0032480 R1

KS1C26 Core Redesign — TH Coastdown Disposition

Generic

32-9120963-000 Kuosheng Unit 2 Cycle 20 Core Follow and Projection Hot Target
FS1-0015443 Rev. 1 Kuosheng Cold Critical Data and TIP Statistics Cold Target
FS1-0026578 Rev. 1 Kuosheng Unit 2 Cycle 24 Final Core Flow TIP Statistics

32-9134563-000

Kuosheng Units Channel Seal Resistance Tuning a for MICROBURN-B2

Generic_Pressure

FS1-0020940 Rev. 1

Kuosheng Multicycle Analysis with Variation on Nominal Dome Pressure

FS1-0020942 Rev. 1

Kuosheng Flow Run-up Analysis with Variation on Nominal Dome Pressure

FS1-0021219 Rev. 1

Kuosheng Control Rod Withdrawal Error Analysis with Variation on Nominal Dome Pressure

FS1-0021419 Rev. 1

Kuosheng Unit 1 Cycle 25 Control Rod Drop Accident Analysis for Dome Pressure Variation

FS1-0021420 Rev. 1

Kuosheng Unit 1 Cycle 25 Stability Analysis for Dome Pressure Variation

FS1-0021669 Rev. 1

Kuosheng Misorientation Analysis with Variation on Nominal Dome Pressure

FS1-0021978 Rev. 1

Kuosheng Mislocation Analysis with Variation on Nominal Pressure

5




FS1-0022234 Rev. 1 Kuosheng Loss of Feedwater Heating with Variation of Nominal Dome Pressure

FS1-0022295 Rev. 1 Kuosheng Disposition of Events for Variation of Nominal Dome Pressure

FS1-0022829 Rev. 1 Licensing Analysis Work Plan for Kuosheng Dome Pressure Variation

Generic_SPU

FS1-0010617 Rev. 1 Kuosheng Cycle Independent Loss of Feedwater Heating Analysis for SPU

FS1-0010741 Rev. 1 Kuosheng Cycle Independent Control Rod Withdrawal Error Analysis for SPU

FS1-0010921 Rev. 1 Kuosheng Cycle Independent Mislocation Analysis for SPU

FS1-0010975 Rev. 1 Kuosheng Cycle Independent Flow Runup and LHGRFACT Analysis for SPU

FS1-0011337 Rev. 1 Kuosheng Cycle Independent Misorientation Analysis for SPU

Reload Specific

Kuosheng Unit 1 Fabrication Batch KS1R25 ATRIUM-10 Cross-Section Library Generation
& FUELRQ Uranium Requirements

FS1-0025936 Rev. 1

Kuosheng Unit 2 Fabrication Batch KS2R24 ATRIUM-10 Cross-Section Library Generation,
FS1-0015598 Rev. 1
FUELRQ Uranium Requirements, and Channel Bow Colorset Analysis

Kuosheng Unit 1 Fabrication Batch KS1R24 ATRIUM-10 Cross-Section Library Generation,
FS1-0010148 Rev. 1

FUELRQ Uranium Requirements and Channel Bow Colorset Analysis
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PR i A 2 B 2B /% BB M /(> 2% 7] (Standard Cold
Core Geometry, SCCG)H -4 [R 1 7 R (Kind) i
NAEFFESE R/ NS B A - &R ST

2. AREVA HfEZE KS1C25 Ak} KIH582 A HEEEN £y
Debris Failure ©
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fifgk— ~ KS1C26 JiE it T E B MTEE R A AR 2

KS1C26 N 03T F B Mraa R f s A

HH e CARE TS
SIREMEFER TR - GWd 1216 1,584
JHEAY S 65 5(BOC CSDM) = 1.0%Ak/k 1.17 %Ak/k
B/ IMEHEER ¥ (BOC~EOC) =1.0%Ak/k 1.15 %Ak/k
/N CSDM 7 J7A%E -- 9,680 MWd/MTU
/N CSDM 7O e 68.0°F
IR A -- 0.02 %Ak/k
S EHAR{R SBLC {SH4a51a =0.88%Ak/k 1.19 %Ak/k
2 HIR K SBLC 0 MWd/MTU
FHIH)(BOC) BT S e =1.0 %ak/k 1.79 %ak/k
f%/)\ MAPLHGR £ B FE =8.0 % 12.7% @ 8,360 MWd/MTU
f/)N LHGR 84 FLARE =8.0 % 8.3% @ 6,160 MWd/MTU
me/]N CPR B H% FUERFE =8.0 % 94 % @ 6,160 MWd/MTU
P-Pcs at BOC (KW/ft) <2.0 1.96
e A P-Pcs during the cycle (KW/ft) 2.0 1.98 @ 2,200 MWd/MTU
FEHHAZR (+500MWd/MTU)
<54.0 GWdIMTU 51.3 GWd/MTU
PRI R R RRE
FHHAZR (+500MWd/MTU)
<58.7 GWdI/MTU 56.3 GWd/MTU
NSRS N ATES
AN N BN <1.6050 1.576 @ 11,400 MWd/MTU
JRSHEE 25 i GE SIL320 SUP3 | 1+ MELakFtH e GE SIL

14




KS1C26 N 03kt F B Mraa R f s A

& AREVAs -320 Supp.3 Z HE
JEEE 4 TR
Control Rod | 2+ “NEEATEESS 4 SRAEAR
» 3. EFID BEalEf s R 34
Friction - .
AEHETTAEEMN
Surveilance H [ EEPREH channel
Program(EFID) bow) °

15



fifgk— ~ F5EIH H A FT& ERihie SE T B R < ERRAE

Fuel System Design

Pkt

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 U A R R RE S R 2 IR (T RO B H R & A A R IR A 2 A
B (RSP )

Yes_ V._No_ N/A
Comment * HEHPARI AL ((ATRIUM-10) e S8 FPARHE Y E 52 R A & I B4 -

Nuclear Design

AN

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

IR H AT H 2 e e = 4R e R e AU A IS Ay B H IR hIe ©

Yes V. _No_ N/A

Comment : # @ 4-FS1-0025808 (KS1C26 Licensing Analysis Work Plan) > H Rij{si

> S HiFE = CASMO-4/MICROBURN-B2 4% JE 5 JE e @r g a k5 o

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

AREVACASMO-4] ,especially the various pin rods distribution, rod dimensions. Is there any
16



update or error ¢
AR L RASTE = AR Faa st B S CHE S A RS R BT
AT IERE 2 Mz KSR (A 2

Yes V. _No_ N/A

Comment @ Zfm KS1R24 ~ KSIR25K; KS2R24” Cross-Section Library Generation
FHEE(FS1-0010148R1 ~ FS1-0025936R1 52 FS1-0015598R1) ;7 T AEnE G Z AR AR FEEL

g AT - ICAESEEREEER -

3. Check the input and design-record-file of 3-D simulator code [GE PANACEA]
[ AREVAMICROBURN-B2] , including fuel type declaration, various fuel segment length,
various fuel segment type declaration. Is there any update or error ?
AR R R EEA 2 AE GRS BRI E - %
AR Segment £ Rl segment (I B 7 B He A 4 ?

Yes V. _No_ N/A
Comment : FAZKS1C26/8.( 5 w11 AME Mt E & SR R - EERNT ¢

KS1C26ii5 At (hsc.ks1c26 step) f i+ EEFS1-0030257R1(KS1C26Fuel Cycle Design) ©

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

WA PR RS 2 80E 1 IR

Yes V._No_ N/A

Comment : KS1C26}&, (& H SR FHHAREVAZYE] 2 ATRIUM-1088) » BRfsE R ~T 28

17



g AR SR o

5. 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 "Chinshan/Kuosheng Units Channel Seal Resistance Tuning

for Microburn-B2", that approved by ROCAEC ? Is there any update or error?

WEFARVKISBUR N EHE ?

Yes V. _No_ N/A

Comment : ZrfEm KS1C26 J&. (5% 5106 A FE (hsc.ks1c26 step) 2 #/K 17 £ S i 15
Eii”Kuosheng Units Channel Seal Resistance Tuning for Microburn-B2” (32-9134563-000)z1
BEEEUK I SEEE > —20E » #l0Grid, Orifice, Lower Tie Plate (LTP), Upper Tie Plate

(UTP)Z& 28~ Loss Coefficients ~ Hole, Seal®£x#{ > Resistances ~ DLz 2K 46 (i) KI~T

5o MR EEER -

6. If vendor's "Fuel Cycle Design" available, check the input of thermal limit library.

Correct or not ?

R A Rt T R (E SR i A 7

Yes V. _No N/A

Comment : ZEFKS1C26 COLR #F4(ANP-3471-001 DS)FI T AERENE L3555 A RS

(hse.ks1e26,_step) BURMELAIZ 5Ll » TSGR -

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

18



appropriately ?

B R HASSETENE (kefl) S S BB RE A BT HAER 2

Yes V. _No_ N/A

Comment : KS1C2678HA{HH MICROBURN-B2 #fTlE/[:5%51 ° AREVA ANEZ
BT 17 “KS2C20 Core Follow and Projection (31E232-9120963-000)"31E » DUAE
KS1C26# i 2 H IS AR S - Ih H SO TE N e S TE B MU L BT R4S R - 554h
AREVA N G A SR EL 7T “Kuosheng Cold Critical Data and TIP Statistic (F+E =
FS1-0015443 Rev 1)’5+E& » DURE KS1C26,4 )6 HAEEETEIRE - I H SN AR X FE
B TR SR AR -

Transient Analysis
BRE T
1. Is the version of CPR correlation consistent with ROCAEC approved version ? [ GE

GEXL] [AREVA SPCB or ACE]

IR (o ) 2 R SRR EE B (A R A T A TR 2

Yes V No N/A

Comment : KS1C26 {fiFH 7 & F o2 [LE A k4~ 5 ACE/ATRIUM Rev2, ANP

-10249(P)(A) > A EIREEG A -

2. Are the distributions of additive constant of CPR correlation updated ?

R (I CPR Bt - Hoor additive F 80 i 2 (S IERESGSR 2

19



Yes V No N/A

Comment @ 7 ¥r5+E = FS1-0030173(KS1C26 Core Design - MCPRSL) » fR#%#
Reference 4> KS1C26 fifiFH CPR {42\ k. Additive Constant 55 ACE/ATRIUM Rev2, ANP

-10249(P)(A)FITETHK °

3. Is the cycle-specific SLMCPR and delta CPR significant different from previous cycle ¢
Why ? Are the "Uncertainty input parameters" for SLMCPR calculation updated ?
i/ NEE SR U LE 7 FRABIME R AT B A2 AR A [E) 2 B8 7 515 SLMCPR fiy

=g A~ Uncertainty S22 & H 85 2

Yes V. No N/A

Comment : KS1C26 -2 SLMCPR & 1.09 - KS1C25 All & 1.10 » [fj KS1C25 HH k&
BN T %2 B {4 20 ¥ B ACE/ATRIUM Revl, ANP -10249(P)(A) » KS1C26 HI 5
ACE/ATRIUM Rev 2, ANP -10249(P)(A) - 24} » #% ANP-3470(P) Revision 3(KS1C26
RLA)EL ANP-3331Prevision 0(KS1C25 RLA) Table 3.2 > 5+E SLMCPR F&E A~
Uncertainty 223§ > Channel Bow Local Peaking Factor f§ KS1C25 /Y 4.22%38 11115 KS1C26

1y 4.58% o

4. 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 ?

ErRE T AT R E R B R 2 A S A RIRT BRI A A 2R ? 5 A - Hep B8R
fir 2
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Yes V No N/A

Comment : FE#H 5 ANP-3469P revision O(KS1C26 Principal Plant Parameters) °
Recirculation pump [1) rated speed %5 1780 rpm » rated head % 5 815 ft > pump inertia &
5 15400 Ibnv/ft* > pump specific gravity &4 0.75 o E S EHIAER R 8 - EERENS
BE R BN NSRS R B - 28 B R R B A R 28

AR LN AR SR -

5. Are the power-dependent OLMCPR well-derived from following transient ? Is the
methodology of transient changed or updated from previous cycle ?
EH DR AH R 2 e SR oD R MR B S S 48 i MRt S 5 2 2Re oA
EEREE ?

® Turbine Trip w/o Bypass ® SHPIAITESS

® Load Rejection w/o Bypass ® (PSS m % ?

® Loss of Feedwater Heating ® EEHKNER

® Feedwater Controller Failure w/o ® il /KIS i
Bypass [KS] [CS]

® Control Rod Withdrawal Error B 215351 [t A

Yes V No N/A

Comment : KS1C26 7 P2 AHRH 2 B L2 4B BIR ] (E 2 S i R AR R o s S

gl o ZBrZER S ANP-3470P Revision 3 (KS1C26 Reload Licensing Analysis) » Z8 & 2B fix

[EEFHE & Turbine Trip with No Bypass (TTNB) H delta CPR & & 0.16- [[h4) KS1C26 &

RETMTER A [H] power/flow map ZETEARRE AL THEBAE R >4 » DAEEST MCPR [RIE -
T ETHETH H & : FWCFNB -~ Loss of Feedwater Heating (LFWH) ~ TTNB ~ Control Rod

N

Withdrawal Error(CRWE) ©
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= ET=E FS1-0025809 NAHE R » MR#E KS2C23 SPU 2 45¥T » ZHTE R > FRiREHE B

TTNB > 70%15% 8 40%)7%(with direct RPT) Z ffRETHE & FWCFNB » 40%VR (JEE 7
i) ZAEIREIRE R TTNB - (IR IL 488y > SPU 12A4E

#tH MCPRp 8R1AHF - oot
HErEEfU S FWCFNB 1 TTNB » ~NE &8 LRNB 22 278E delta CPR

6. Are the flow-dependent MCPR well-derived from Flow-run-out transient ? Is the

methodology of transient changed or updated from previous cycle ?

Bt R B T TR (R 540110 Flow-run-out BFAESHTHEE] ? B
BT AR ST 7

Yes V No

N/A

Comment : #fZETEE FS1-0030178(KS1C26 Core Redesign - MCPRS) » KS1C26 Jfi
=R 2 B SR 3 EE R H{E 2 Recirculation Flow-run-up ER& 3 HGE] o

7. Is APLHGR Limit well-derived from LOCA analysis ? (Cladding temperature less
than 2200°F)

SETER TR IRHIE R 48 H LOCA 53k 2

Yes No

N/A _V

Comment : #r¥EHEE FS1-0030174(KS1C26 Core Redesign — LOCA limiting Power

History ) * LOCA/ECCS 4347 1] F 2K #Z MAPLHGR 2 [Rf
HEFToPHT - B R B

NAN

AT R R SRR R
HHHAERE(Cycle Independent) 2 43 HTIH H ©

8. Is there no new safety issue should be analyzed ¢
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B RANH L R R W T ?

Yes V No N/A

Comment :

R 2 {TRTFRRE N AT -

9. Is the Stability Exclusion Region well identified in operation domain ?

IR IR & e A B A s U A L 2

Yes V. No N/A

Comment @ 7 ¥} 5 B & FS1-0030262(KS1C26 Backup Stability Analysis) 5z
FS1-0031029 (KS1C26 Disposition of Events) » KS1C26 #HA 7 JEFZ & 3R R & 28

ELfE g (DR) Ry DR=0.85 Fz DR=0.9 ZKEEE [ 57 -

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

previous cycle ? Should the update be submitted to ROCAEC ¢

LOCA s3ffrh Z e PARhE RS R R A H 2

Yes V. No N/A

Comment : &5 ANP-3470P Revision 3 (KS1C26 Reload Licensing Analysis) >
EARREE RIS (PCT) B 1720°F » AR R 0.0 MWD/MTU » 548 8 AN AEE (ETE
input errors ~ code errors ~ model change)d: 34°F » KS1C26 #HHA > £ = AR EE E FE(PCT)

By 1754°F -
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11. Is the result of Overpressure-Protection analysis acceptable (Pressure less than
1375psig) ?

AR PR R RR A TR A I 52 7

Yes V. No N/A

Comment @ & &

5 & & FSI1-0030172(KS1C26 Core Redesign — ASME
Over-Pressurization)Z 1B 450 KS1C26 #3BR{RERETHE 7y Mrd[E 5 MSIV Closure ~TCV
Closure Jz TSV Closure > 3% =78 ASME #8FRETEE AT 4 SR S FENE R 1 B /N 1,37 5psig
T FRAA o ¥ Vessel Dome M3 > MSIV Closure 434745 5:(1247 psig) o] i@z TCV
Closure(1246 psig) ;2 TSV Closure(1246 psig) 77 #1455 o ¥ 52 lower plenum [fj 5 » MSIVC
Bl TCVC 22 534745 B8 B 1276 psia TCVC Bl By 1275 psige %74 Steam Line 7 > TSVC
B1 TCVC & £ 1290 psig » MSIVC £ 1245 psig » B/~ 1,375psig ZFR1E » &R EA]

2 o

12. Is the result of Control-Rod-Drop accident analysis acceptable (Fuel enthalpy less

than 280 cal/gm) ?

PERIBR R R SR A2 ?

Yes V. No N/A

Comment : Z75 =15 FS1-0030338 Rev 1 (KS1C26 Control Rod Drop Accident)z &
G KS1C26 #EHTZ PR iR SR H o MR R A BE (B Ry 195.7 cal/gm 244 4F BOC:>
FFE/INL 280cal/gm Z fRIEZER © 5540 » RFRIAEHEZEEUE(170 cal/gm)Z fREGCE 144
R #A4AE MOC » R/ 770 RZ FRIEEOK -
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13. AREVA[ COTRANSA?2 » 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&fEH] KS1C26 Fit Y AT 70 Al s

HHEEETE © COTRANSA2 : uaprl2 ~ XCOBRA : uaprl5 ~ XCOBRA-T : uaprl5 -
Auto DCPR : smarl?2 -

SLMCPR &1#& @ SAFLIM?2 : udecll ~ SLPREP : ujanl2 ~ SAFREAD : pnov02b -

AUTOMCPRSL : sjunl3 ~ ACE : ACE/ATRIUM-10 Rev 2, ANP-10249(P)(A) °

14. AREVA [EXEM/BWR ~ RELAX ~ FLEX ~ HUXY] GE [SAFER/GESTR-L] Are

above ECCS codes' version updated ?

Yes V No N/A

Comment : 78 EH KS1C26 Fir I3 T4 53 Al B : HUXY :uaugl4~RODEX2-2A :

ufeb05 -
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