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� 1  AREVA����� !"#$% 

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 



 

 

 

6

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 LHGRFACf Analysis for SPU 

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

Reload Specific 

FS1-0025936 Rev. 1 
Kuosheng Unit 1 Fabrication Batch KS1R25 ATRIUM-10 Cross-Section Library Generation 

& FUELRQ Uranium Requirements 

FS1-0015598 Rev. 1 
Kuosheng Unit 2 Fabrication Batch KS2R24 ATRIUM-10 Cross-Section Library Generation, 

FUELRQ Uranium Requirements, and Channel Bow Colorset Analysis 

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

FUELRQ Uranium Requirements and Channel Bow Colorset Analysis 
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2Jß���`Ö��GWd 1216 1,584 

kl�4gvw(BOC CSDM) z1.0%△k/k 1.17 %△k/k 

úÊ4gvw(BOC~EOC) z1.0%△k/k 1.15 %△k/k 

úÊ CSDM �º -- 9,680 MWd/MTU  

úÊ CSDM {b  68.0| 

kl R� -- 0.02 %△k/k  

2klú~ SBLC4gvw z0.88%△k/k 1.19 %△k/k  
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úÊ CPRvw)�º z8.0 % 9.4 % @ 6,160 MWd/MTU 

P-Pcs at BOC (KW/ft) �2.0 1.96 

ú¨ P-Pcs during the cycle (KW/ft) �2.0  1.98 @ 2,200 MWd/MTU 

kl¹(+500MWd/MTU) 

���ú¨�º 
�54.0 GWd/MTU 51.3 GWd/MTU 

kl¹(+500MWd/MTU) 

��\ú¨�º 
�58.7 GWd/MTU 56.3 GWd/MTU 

*+ú¨��@© �1.6050 1.576 @ 11,400 MWd/MTU 

����ßVñ GE SIL320 SUP3 1. *+./�� GE SIL 
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^_�a�������������e�hi�������� 

Fuel System Design 

��./ 

1. Is the reload fuel type licensed by ROCAECáIs there any change or update in 

dimensions or component from "Mechanical Fuel Design Report", that approved by 

ROCAEC á(including fuel channel) 

øù��ª}r���~��áøù��Z ¡K�¼r�¦����� �

�ª}�ïV���� 

 

Yes  V  No   N/A    

Comment¿øù��ª}(ATRIUM-10))÷Å����²¾¿��~m³´�®K 

 

Nuclear Design 

*+./ 

1. AREVA¢CASMO-4/MICROBURN-B2£ GE¢TGBLA-04/PANACEA-10£ Are 

above lattice and 3Dsimulator code's version updatedá 

�6��÷Å ��©)�Z¤¸å (} �Lr�L«�³´e�á 

 

Yes  V  No   N/A    

Comment¿;<ìíFS1-0025808 (KS1C26 Licensing Analysis Work Plan)���÷Å

 34(}CASMO-4/MICROBURN-B2 ²«³´��~�;�®K 

 

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 
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update or errorá 

w;�6��ù©(}¥�~).//d|�9§rrd¦�äåb��\3gr

���á��\ ¡r���á 

 

Yes  V  No   N/A    

Comment¿;< KS1R24�KS1R25) KS2R24  Cross-Section Library Generation 

/d|(FS1-0010148R1�FS1-0025936R1) FS1-0015598R1))IJ��6��ù©(}

¥�~�m[¯°òðK 

 

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 errorá 

w;���6�Z¤X/d(} ¥�~)/d|�ïV��ª}3g�rd 

¦���Segment ¦b)��segment 3g §Àr���á 

 

Yes  V  No   N/A    

Comment¿;�KS1C26*+./¥�~)/d|m[¯°òðK�5��uP¿

KS1C26¥�~(hsc.ks1c26_step))/d|FS1-0030257R1(KS1C26Fuel Cycle Design)K 

 

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

w;�ê�� ¡c_r��� 

 

Yes  V  No   N/A    

Comment¿KS1C26*+2���ÅAREVA	
 ATRIUM-10����� ¡c_
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¥�m[¯°òðK 

 

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 ROCAECáIs there any update or error? 

w;�ê`a©c_r���á 

 

Yes  V  No   N/A    

Comment¿;<  KS1C26 *+./¥�~ (hsc.ks1c26_step) `a©c__�

0”Kuosheng Units Channel Seal Resistance Tuning for Microburn-B2” (32-9134563-000)/

d|`a©c__� �ã#�9uGrid, Orifice, Lower Tie Plate (LTP), Upper Tie Plate 

(UTP)�c_ Loss Coefficients�Hole, Seal�c_ Resistances�ç)`a©YZ ¡

��m[¯°òðK 

 

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

Correct or notá 

w;*+./`\���ªr���á 

 

Yes  V  No   N/A    

Comment¿;<KS1C26 COLR ¿À(ANP-3471-001_DS)AIJ�*+./¥�~

(hsc.ks1c26_step) `\��� �ã#�m[¯°òðK 

 

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

`*)W* �U]^@_�keff�r���G�úS*+=«/d��á 

 

Yes  V  No   N/A    

Comment¿KS1C26kl÷Å MICROBURN-B2 78*+./�AREVA 	
� 

�²e8y“KS2C20 Core Follow and Projection (/d|32-9120963-000)”/d�ç¬¸

KS1C26`* �U]^@_�A�U]^@_²��G�*+=«/d��Ò�

AREVA	
�Ü�²e8 “Kuosheng Cold Critical Data and TIP Statistic (/d| 

FS1-0015443 Rev 1)”/d�ç¬¸ KS1C26W*�U]^@_�A�U]^@_²��

G�W*âãõ®/d��K 

 

Transient Analysis 

ÌX34 

1. Is the version of CPR correlation consistent with ROCAEC approved versioná¢GE 

GEXL£¢AREVA SPCB or ACE£ 

�6÷Å âãJßÉ{f}�Lr���á 

 

Yes   V    No        N/A                

Comment¿KS1C26 ÷Å âãJßÉ{f}�L ACE/ATRIUM Rev2, ANP 

-10249(P)(A)�A�L²³´��~�®÷ÅK 

 

2. Are the distributions of additive constant of CPR correlation updatedá 

�6÷Å� CPR{f}�§¨ additivec_3,r���Kß�á  
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Yes   V    No        N/A                

Comment¿;5/d| FS1-0030173(KS1C26 Core Design - MCPRSL)�³�

Reference 4�KS1C26 ÷Å CPR{f}) Additive Constant ACE/ATRIUM Rev2, ANP 

-10249(P)(A)�/ÜK 

 

3. Is the cycle-specific SLMCPR and delta CPR significant different from previous cycleá

WhyáAre the "Uncertainty input parameters" for SLMCPR calculation updatedá 

úÊâãJßÉ \_�A�klr�Óê�R¦�á¯°á/d SLMCPR �

Ö¥� Uncertaintyc_r�êL«á  

  

Yes   V   No     N/A                 

Comment¿KS1C26 SLMCPR 1.09�KS1C25ñ 1.10�� KS1C25�Å â

ã`Jß{f}� ACE/ATRIUM Rev1, ANP -10249(P)(A)� KS1C26 ñ

ACE/ATRIUM Rev 2, ANP -10249(P)(A)KÒ��;� ANP-3470(P) Revision 3(KS1C26 

RLA)0 ANP-3331Prevision 0(KS1C25 RLA) Table 3.2�/d SLMCPR �Ö¥� 

Uncertaintyc_�Channel Bow Local Peaking Factor® KS1C25� 4.22%]æ KS1C26

� 4.58%K 

 

4. Have the plant-specific transient parameters ¢GE OPL-3£¢AREVA Plant parameter 

document£been compared to the previous cycleá Have the differences been identified and 

reflectedá 

ÌX34�Å�G��&��c_êÓêA�klê¦� àáSê�§56

Zá 

 



 

 

 

21 

Yes   V    No      N/A                

Comment¿³�¿À ANP-3469P revision 0(KS1C26 Principal Plant Parameters)�

Recirculation pump � rated speedL 1780 rpm�rated headL 815 ft�pump inertiaL

 15400 lbm/ft
2�pump specific gravity L 0.75K§Æc_ñZW¦LKð±�²�c

_5ÌX56¦¨�@Î4�~�pð±�²³´�<�0ð±�²³´ê{�c_

m[LÉ(u:µ¶�¥)K 

 

5. Are the power-dependent OLMCPR well-derived from following transientáIs the 

methodology of transient changed or updated from previous cycleá 

0Jßz{ âãJß��\_�r�«®PÂÌX34·¸´ÁáÌX34X

Yr�L«á 

 

� Turbine Trip w/o Bypass      � ¹g³´[º¬á 

� Load Rejection w/o Bypass � �Ü³´[º¬á 

� Loss of Feedwater Heating � »�¼aæ` 

� Feedwater Controller Failure w/o   

Bypass ¢KS£¢CS£ 

� ¼a¼_�¬[º¬ 

� Control Rod Withdrawal Error � ¼_\ð½N 

   

Yes   V    No        N/A                 

Comment¿ KS1C26 Jßz{ âãJß��\_�r«®�ÝÌX34·¸´

ÁK��¿À ANP-3470P Revision 3 (KS1C26 Reload Licensing Analysis)�¾¸Jß�Å

\ÌX Turbine Trip with No Bypass (TTNB)�§ delta CPR� 0.16KA��KS1C26 Ì

X34�Å¦� power/flow map��NXw78z{ÌX34�çJ¿ MCPR\��

§34 ÌXQ�¿FWCFNB�Loss of Feedwater Heating (LFWH)�TTNB�Control Rod 

Withdrawal Error(CRWE)K 
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/d| FS1-0025809�x¾)�³� KS2C23 SPU 34�¾¸Jß Å\ÌX

TTNB�70%Jß0 40%Jß(with direct RPT) Å\ÌX FWCFNB�40%Jß(âÀÇ

Î4) Å\ÌX TTNB���A34«<�SPU $/d MCPRp vw���34

�ÌXïV FWCFNB0 TTNB�¦ð>S34 LRNB ÌX delta CPRK 

 

6. Are the flow-dependent MCPR well-derived from Flow-run-out transientáIs the 

methodology of transient changed or updated from previous cycleá 

0b`z{ âãJß��\_�r�«® Flow-run-out ÌX34·¸´ÁáÌ

X34XYr�L«á 

 

Yes   V    No        N/A                

Comment¿;�/d| FS1-0030178(KS1C26 Core Redesign - MCPRf)�KS1C26b

`z{ âãJß��\_�r® Recirculation Flow-run-up ÌX34·¸´ÁK 

 

7. Is APLHGR Limit well-derived from LOCA analysisá(Cladding temperature less 

than 2200|)  

ûªá#Jß\_�r�«® LOCA34�Ná 

 

Yes       No        N/A   V     

Comment¿;5/d| FS1-0030174(KS1C26 Core Redesign – LOCA limiting Power 

History )�LOCA/ECCS34(Å�ã¸ MAPLHGR \��oêS�����Ü�Ö

7834�ÀL�Ë�0kl[{(Cycle Independent) 34Q�K 

 

8. Is there no new safety issue should be analyzedá 
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r�ÓêS�12stÖ?Á34á 

 

Yes  V     No        N/A              

Comment¿  

uÃ 28�st�x�ÂK 

 

9. Is the Stability Exclusion Region well identified in operation domainá 

â¤¸��\_�r�ìG�ú¨���¨b$ÂNá 

 

Yes   V   No        N/A                

Comment ¿ ;5/d | FS1-0030262(KS1C26 Backup Stability Analysis))

FS1-0031029 (KS1C26 Disposition of Events)�KS1C26kl â¤¸��\_�®ÃL

É�ßá(DR) DR=0.85) DR=0.9�U!ÄãK 

 

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

previous cycleá Should the update be submitted to ROCAEC á 

LOCA34¨ úø��íî{br�ÓêL«á 

 

Yes   V   No       N/A         

Comment¿�;¿À ANP-3470P Revision 3 (KS1C26 Reload Licensing Analysis)�ú

ø��íî{b(PCT) 1720|�34�º� 0.0 MWD/MTU�Ò�Ç`¦Vb(ïV

input errors�code errors�model change)s 34|�KS1C26kl úø��íî{b(PCT)

 1754|K 
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11. Is the result of Overpressure-Protection analysis acceptable (Pressure less than 

1375psig)á 

'ù�íÌX34r�(ÇÈá 

 

Yes   V   No        N/A                

Comment ¿ � ; / d | FS1-0030172(KS1C26 Core Redesign – ASME 

Over-Pressurization)/d���KS1C26 'ù�íÌX34�AïVMSIV Closure �TCV 

Closure ) TSV Closure���Q ASME'ùÌX34����*ù©�Ê� 1,375psig

 \�K5� Vessel Dome �Å�MSIV Closure 34��(1247 psig)(ÆÇ TCV 

Closure(1246 psig)) TSV Closure(1246 psig)34��K5� lower plenum�Å�MSIVC

0 TCVC 34��� 1276 psia�TCVCñ 1275 psigK5� Steam Line�Å�TSVC

0 TCVC� 1290 psig�MSIVC 1245 psig��Ê� 1,375psig \����\�(

ÇÈK 

 

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

than 280 cal/gm)á 

¼_\ÈÍKÞ34r�(ÇÈá 

 

Yes   V   No        N/A                

Comment¿�;/d| FS1-0030338 Rev 1 (KS1C26 Control Rod Drop Accident)/d

���KS1C26kl ¼_\È\KÞ34��ú¨`É� 195.7 cal/gm�̄ [$BOC�

��Ê� 280cal/gm \�?�KÒ��¨���\È�`É(170 cal/gm) ³_ 144

³�¯[$MOC���Ê� 770³ \�?�K 
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13. AREVA¢COTRANSA2�XCROBRA�XCROBRA-T�SAFLIM2�ANFB�SPCB£ 

GE¢TGBLA�ISCOR�PANACEA�GESTR-M�ODYN�REDY�TASC�GEXL£ Are 

above transient codes' version updatedá 

 

Yes   V    No        N/A                

Comment¿Lñl KS1C26�Å�34�L3Ä¿ 

ÌX/d¿COTRANSA2¿uapr12�XCOBRA¿uapr15�XCOBRA-T¿uapr15� 

Auto_DCPR¿smar12K 

SLMCPR /d¿SAFLIM2¿udec11�SLPREP¿ujan12�SAFREAD¿pnov02b�

AUTOMCPRSL¿sjun13�ACE¿ACE/ATRIUM-10 Rev 2, ANP-10249(P)(A)K 

 

14. AREVA¢EXEM/BWR�RELAX�FLEX�HUXY£ GE¢SAFER/GESTR-L£ Are 

above ECCS codes' version updatedá  

 

Yes   V    No        N/A                

Comment¿Lñl KS1C26�Å�34�L3Ä¿HUXY¿uaug14�RODEX2-2A¿

ufeb05K 


