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Seismic Fragility Evaluation of Chin Shan Unit 1 Condensate Storage Tank

Seismic Fragility Evaluation of Emergency Pump House Structure

Seismic Fragility Evaluation of Unit 1 Main Control Room Ceiling

Seismic Fragility Evaluation of Masonry Block Walls

Seismic Fragility Evaluation of Chin Shan Combination Structure

Seismic Fragility Evaluation of the 3A and 4A Power Centers

Seismic Fragility for Loss of Off-Site Power
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Seismic Fragility of Air Handling Unit AH-15 in the Combination Structure

Seismic Fragility Evaluation of Motor Control Centers in the Chin Shan Nuclear

18 Power Plant Unit 1 Combination Structure

19 | Seismic Fragility Evaluation of the Chin Shan Fifth Diesel Generator Building

20 | Seismic Fragility of the Emergency Diesel Generators

1 Seismic Fragility Evaluation of Chin Shan 850,000 Gallon Diesel Oil Storage
Tank

22 | Fragility Analysis of the Chin Shan Primary System

3 Generic Functional Seismic Fragility Evaluation of Equipment in the Chin Shan
Nuclear Power Plant 5th Diesel Generator Building

24 | Seismic Fragility of CSCW Surge Tank TK-7-1A

25 | Seismic Fragility of the RHR and CS Pumps

26 | Seismic Fragility Evaluation of the Kuosheng 5th Diesel Generator

27 | Seismic Fragility of the 125V DC Switchboard Batteries 1 & 2

28 Generic Functional Seismic Fragility Evaluation of Equipment in the Chin Shan
Nuclear Power Plant Combination Structure

29 Seismic Fragility of Heat Exchangers in the Combination Structure Cooling Water
System

30 Seismic Fragility Evaluation of Kuosheng Unit 2 Auxiliary Building Essential AC
Power 480V MCC’s

31 Seismic Fragility Evaluation of the Kuosheng Unit 2 High Pressure Core Spray
Pump

32 | Seismic Fragility Evaluation of Kuosheng Unit 2 Diesel Generator Building

33 | Seismic Fragility Evaluation of Kuosheng Control Building
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Seismic Fragility Evaluation of Kuosheng Unit 2 Essential AC Power 480V Load

34 Centers 2B3 and 2B4

35 | Seismic Fragility of Kuosheng Unit 2 125V DC Distribution Panels

36 | Seismic Fragility Evaluation of Kuosheng Primary System

37 Seismic Fragility Evaluation of Motor Control Center 0C5A in the Kuosheng
Nuclear Power Plant 5th Diesel Generator Building

38 | Seismic Fragility Evaluation of Kuosheng Reactor Auxiliary Building

39 | Seismic Fragility Evaluation of Kuosheng Unit 2 ECW Intake Structure

40 | Seismic Fragility Evaluation of Kuosheng Condensate Storage Tanks
Seismic Fragility of Kuosheng Unit 2 Batteries 20DBG, Battery Chargers

41 | 20DBGCH1/2, RCIC Pump 2EK-2P-41, Emergency Water Chillers 2GJ-
2VCI13A/B, & DG Fuel Oil Transfer Pumps 2JA-2P-22A/B/C/D

42 | Seismic Fragility of Kuosheng Unit 2 RHR Heat Exchangers

43 | Seismic Fragility Evaluation of the Kuosheng Fifth Diesel Generator Building
Seismic Fragility Evaluation of Kuosheng 5th Emergency Diesel Generator Fuel

44 .
Oil Storage Tank

45 Seismic Fragility Evaluation of Kuosheng Unit 2 Division 3 Emergency Diesel
Generator Control Panel 2G03

46 Seismic Fragility Evaluation of Kuosheng Unit 2 Emergency Circulating Water
Pumps 2EH-2P-4A and 2EH-2P-4B

47 | Seismic Fragility Evaluation of Maanshan Unit 2 Auxiliary / Control Building

48 | Seismic Fragility of Maanshan Unit 2 Diesel Generator Building

49 Seismic Fragility Evaluation of Maanshan Unit 2 — Component Cooling Water
Building

50 | Seismic Fragility Evaluation of Maanshan Unit 2 — 5th Diesel Generator Building

51 | Seismic Fragility Evaluation of Maanshan Unit 2 —4.16kV Switchgear

52 | Seismic Fragility Evaluation of Maanshan Unit 2 — Inverters

53 | Seismic Fragility Evaluation of Maanshan Unit 2 — 120V AC Distribution Panels

54 | Seismic Fragility of Maanshan Unit 2 EAC and RCS 480V Motor Control Centers

55 Seismic Fragility Evaluation of Maanshan Unit 2 — 125V-DC Motor Control
Centers

56 | Seismic Fragility Evaluation of Maanshan Unit 2 - ECHW Chillers

57 Seismic Fragility Evaluation of Maanshan Unit 2 - Air Handling Units, Horizontal
Pumps, CCW Surge Tank, and NSCW Traveling Screens

58 | Seismic Fragility Evaluation of Maanshan Unit 2 — Emergency Diesel Generators

59 | Seismic Fragility Evaluation of Maanshan Unit 2 Diesel Fuel Oil Storage Tanks

60 | Seismic Fragility Evaluation of Maanshan Unit 2 - CCW Heat Exchanger A

61 | Seismic Fragility Evaluation of Maanshan Unit 2 - CCW Heat Exchanger B

62 Seismic Fragility Evaluation of Maanshan 5th Emergency Diesel Generator Fuel
Oil Storage Tank

63 | Seismic Fragility Evaluation of Maanshan Unit 2 Condensate Storage Tank

64 | Seismic Fragility Evaluation of Maanshan Unit 2 Refueling Water Storage Tank

65 | Seismic Fragility Evaluation of Maanshan Unit 2 — EAC 480V Load Centers

66 | Seismic Fragility Evaluation of Maanshan Primary System
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7SR MARIE F A 2a ] RAIFI-28 2 RAIFI-29 % 4 &
£ : (1) [Generic Functional Seismic Fragility Evaluation of Equipment
in the Chin-Shan Nuclear Power Plant Combination Structure] 38 % # #
B RiEEFHE LA [ - B 4.16 KV Switchgear 3&4 it &3 % 3%
L1 PRI GEF @ FABATREZ P RRAFESE
MAFW 2 MR R TFAFLE - AL 2 M ST~ &
CHMRTFRFFFALZAE LY E > NENEFRFRICAEALER

2Rt

%%iﬁ%ﬁﬁi’éﬁﬁﬁﬁwﬁﬁ%T:m*?E%ﬁﬁ
4= 237 & [Seismic Fragility Evaluation of the 4.16 KV Switchgear
3 & 4 in the Chin Shan Nuclear Power Plant] ; (2)¢ &% 4 & 2 74
i:@ﬂ%i&%ﬁﬁéﬁ’Hﬁﬁﬁﬁﬁﬁﬁ‘ﬁi?ﬁﬁm’
A RFERTF AL D e o

G4 RAI-I-28 582 E B P > 3 A/ B3R5 7 X R M
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Bwm s on o He TSPRA ¥ BRI A(), 4 2K SGH 2 7
¥~ Pio s P Rk g & R RGK i B (Seismic Equipment
List, SEL)#7i¥2 # R 4 » H P ehi kg EPRI NP-6041 2_ & i
iz 1 1T & H (Seismic Evaluation Work Sheet, SEWS):& {7 % g SSCs
2GR o @ TSPRA ¥ ZHMBWHQ), s Flhi § L5 % 4
LR REH LIRS h o AT SGH = & £4 4+ & i SEL - H & {7
ZRPERSCE > A AR TR LGS b AR S
WrRRMGZ AR VG HLEAREFTHRIAS > AFBIHLT
& ¥R EPRI 1025287 ¢ » Wi ftm R EAFR RT3 AL R R KT R
= @t R FHe I % 3 B 88 (Seismic Qualification Utility Group, SQUG)
BHE R RCAPMYR NI ERGE RRF AL T AP

R T H TR E K(4- EPRI 1025287 % 6-69 F #7if) o £ & SGH = &
Hi72 TSPRAF ZHFwH (1), 4 & 444 % g SEL ¢ #75] SSCs it
Ay RERTE > F RN EIE RBRFIXE - J PFNHGTL
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RAI-I1-22 : (1)#t4& RE 82 & SSHAC Level 3 s PSHA 2% % ) k2 {5
FELAT PR RE MR LR ik ;‘gﬁ SSE ‘5%
SMA £ 3] RE #4572 BT 4 ¥k RE T4 /$¥EE > i &
NP Tk &3 B RE ¥ & a4 F &3 (In-Structure Response
Spectrum, ISRS)&1 128192-CA-097 ++ & 3 2. % 1138 %% = /gk I
%40 (Q)HIEH & § R TR 2 RIS b3 (Test Response
Spectrum, TRS)*7 &t~ % A2 & & 74t ¢ 80t ? x 54 3o g 3 &
J& 3 (Uniform Hazard Response Spectrum, UHRS) 2 # ISRS 2_ & 2L 6 1%
BRI (A)- R RA KIS e LR R nE A BER
AR e T EAR I ek B P KT ek B 2R D
G)EF £ ¥ FF BEFPFRAR AT > o] DR e R sE G
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FHEHIEFELL ST A7 A HE RAeT  (DRBEE-
SR BRRITEI Y 2 REL R LT A AN 104 & % A2 M
BRETARAITES A AR RRTEGAI Y 2 AR R L E AR
#g % 10E-4 UHRS 2. =« % ¥ £ 4c i & (Peak Ground Acceleration,
PGA)» +.- ~ - ~ =~ %5 0599 ~0.71g ~ 1.03g - ﬂﬁi%]% R
ZFAREE T IR BERSAA LN BEBF R 0 AAH RES
BFBEME S B3 ERBEY 5 (Qn %k 128192-CA-097
FEE LY R R RS K B¢ 7 553 (Lumped Mass
Stick Model)z. ¢ & RE# SSE¥ &2 % ;¥ 8 & & 4vi# & (Zero Period
Acceleration, ZPA) » & %] £8 & RT3 p 2 1 p2c s FlF o Hol
Bl s F]F 2 E SR AN L 1.09 2 1.020 kil bt B3R
FEARTARBESSEF R E(T A 2 E) X RAFALRE S5
T 204 e }}:iléi%l » ¢ l’.ﬁ_i“:a‘. o7 B T ¥EL t 128192-CA-097 3+ &
2 2% 11 =% 9;‘«“;?‘/;%;% SMA 4 ¢ sr 2 F B BH RS
(Reactor Auxiliary Building, RAB) 1 4 3f £ & ¢ = 1 (Soil-Structure
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Interaction, SSI)~ 47 » 2L A X SPRAM R R =R A 112328 F » 2%
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2_ ISRS % i 3 41 F = (Access Control Building, ACB) 74 ft 3 4% e
H&g6Ta =8 &g 4% k> SMAF 2 %% ¢ 11C4032-CAL-
007 Rev.l+ 52 ¢ » V&R 6 To R E3AEAAMT A &F
BRABT o X B34 H4R N % (4)% 45 EPRI TR-103959 4 B
PREAEHNE - FE 2 w2 & 2 Newmark 100-40-40 ;2 B &
SRSS (Square Root of the Sum of the Squares) #_& ¢ 5 © B2 =& > /%
(Median-centered Method) » & 4 H s BRE T B g > Gldod
vk RBZGHEN S > d 3% e 8 2 V2L EPRI TR-103959 ¢ =_
2 ¢ B ﬁd}ﬂ’iup* B2 I g ﬁpr-xp_\, P R
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RLE ¥ sz #A F ¥ » WPk EGEEe 2 F BB 1 &
X2 UHRS &2 = 24 2Fmf B R TR » ¥ 12 EPRI TR-103959 4 #4f
R E X 2FF 2 BB AER LM EFERFRA
17 o

I SR P 13
J

e riEE AL RAFI22 2 $ Bwp > 24 eniv ik
% 5 £% RAI-I-01 ~ RAI-I1-02 ~ RAI-11-04 2 RAI-II-13 &2 38 % &
Fho %Al ee-HRIFFLL  DFEEFBFRP F
FRAP A SEFRELR QDb FF37 5 5% 45
51092 102hiz#TH > THE RS ERRP 2 0 QL &%
BT AR N F 0 E RBP4 5 (43w M EPRI TR-103959 # 1
Newmark 100-40-40 ;= RJi& {75 B3 R A B2 B E 32 o mgnp &

%4 * SRSS 2 dp4ceiz > ¥ 2 Newmark 100-40-40 ;2 A » ¥ 34 -5 =

“

W

12



SR B AL e F RIS

¥ P EFRALL 207 ARERT (DAL
BT ¥ w4407 o (i) The Reference Earthquake (RE) is the
mean 1.0E-4 UHRS at the KNPS site developed through a site-specific
PSHA (2015 INER) - (ii) All sources of earthquake fault near the KNPS
was considered in the PSHA (including Shanchiao fault) - (iii) The PGA
of the horizontal UHRS is 0.71g and the vertical UHRS is defined at two-
thirds of the horizontal component » (iv) The elevation of input ground
motion is defined as the excavated surface of RB foundation on the
bedrock ; (2)F B +* b3k * F]F 2 @ T Al T ke 1 128192-
CA-097+ 82 | % 44F £3° » e 7 diind; () B@GgEgp
% w4 4T (i) The mean 1.0E-04 UHRS has been developed in MNPS
PSHA - (ii)The 1.0E-04 UHRS-ISRS were scaled from the RLE-ISRS
(SMA project) » (iii) The 5% damped UHRS-ISRS at node 6 of the ACB
model was used to calculate the seismic demand of the Inverter (at
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