Pine%¥ 2% R €
LEFP LV EY AL

B o
P FRERSERPFCEEHRIBB
*EL (%)

%% . NSC11302029L
HEFEE: R2FEH
FHRAFAL D FH

EfidFAl 1T E%EAR

A2 pf ¢ EARFU3IE 127



2

ARPTRAE RASTAH BB RS RRTF BER A APy
MIEFHA PR AN > A H F R CGERIFE T AR E NS b1 A a2
FROPE 8% 2350 2TRARET 6 0 4 R RPFL 24 g Hff 7
E ALY T BBOR B)EF G R B R 0 % AR E RGP A
NP URENFLA2ERR2ZFRITE  ARRRRER DG 0 P AR

FERD AR ROF > BB RF IEE A N BT SHALE PRE

=

FREFFIIOET c AFFPEALALZBIATE R FAETE - pﬁ%g
TROKCE 3P E - g EFAHERNRC L G2 oip T4 T H 2 4 K
47 B ﬂ\%’??ﬁi“ﬁ% 5 o ﬁﬂi?_%‘gé LAAPEIFL AR REEH LD

Fik e NTELIFP AR

FHVE-
TR Ry BRI R Bl A FREERS HET R
FHAMHPE RN RS RESTR Fhd 5§ 3+ S+ kR F
& 100 ppb r27F o @ ok R F kR FIR kN8 fradF i 5~6 ppm o Flt o iR R
B PR BT B R B NS 41 A S e B R R S E S B
Pt 7 Rk R R 0 A R RR T a0d 5 SR A i

Wb e 1 A DR AT L B EARR o

FHEFE

ZFHRNRCARZAAEZ 64704 T A A 24 F RELYLp#EIE | % 03 5- Jé}i#;]
Sldp AR R ERARZIE D PF o I MR R 2 ok v A B (risk-informed,
performance-based) 5= ;2 - LR L p F & 2561 r",ért FH T RRRIE B

6Ladp ! d R RYFL 2T pnfE Ry AL TR BEGRE)EFF R



B A REEERARRTERUR G L P R RBRERRENF L 2E
BRZERIFL S MERELIITAR 2 RS - AT FHFITEREZRNRC b G
FAPBAR BN CARRAER Y F L ATART AR U PRAB o K NE 2

FHIERNALE > A EFHE e E e

FHEPE=

dOARFPRRAE R TR WA A R RRATERE LR R
o ST AERF BERBITFERLNE 2T F RSB EE S S RAT D LR
DR HARTFRERG] > LR

SE B L R AR R PR R hie ke (T o

/1

~

PoARE] SRR G RPPIH G 2 Y TR RRE LY 3T 4G
WAL 2 BB P- Rk 3 MARK-L ARt ans bl o 477 5%
S T AP ERHE B AT RS BE( A K PTR)

£
%&ﬁ%ﬁﬁﬁﬁﬁﬁﬁﬁﬂpf’j%w¥ﬁ%F@$%$ﬁ%w;ﬁé%$

»TERR AP RE BRIk R R BT s PR R BE G

BRE WY LAPFRERDEIARREREF EOFT &R

EAR



Abstract

In Taiwan, the decommissioning of nuclear power plants is still in its early stages.
Under these circumstances, the reactor pressure vessel and its internal components must
maintain their material integrity, especially given the importance of water chemistry during
the early transitional phase of decommissioning and its effect on the integrity of cold-
worked stainless steel components. This is a significant safety consideration.

Regarding plant inspections, since the scope of safety considerations during the
decommissioning process is quite broad and the plant configuration (status) changes as
decommissioning progresses, the decommissioning inspection plan should be
implemented based on a risk-informed approach. This approach helps focus on
decommissioning activities with high safety significance.

In terms of international decommissioning experience, Japan has multiple nuclear
facilities currently undergoing decommissioning. Their practical experience, as well as the
issues and challenges encountered during implementation, can serve as a valuable
regulatory reference.

This research project is divided into three sub-projects. Sub-Project 1 analyzes the water
chemistry in decommissioning plants; Sub-Project 2 compiles and analyzes U.S. NRC
risk-informed data; and Sub-Project 3 compiles and analyzes Japan’s nuclear power plant
decommissioning experience. It is hoped that the research outcomes of each sub-project
will provide important regulatory recommendations. A summary of each sub-project is
provided below:

Sub-project 1 :

In Taiwan, the decommissioning stage for the Chinshan Nuclear Power Plant is the
post-operation transition phase. Since the fuel rods have not yet removed from its reactor
core, the reactor pressure vessel still needs to maintain its structural integrity. The criteria
for water chemistry at this stage is that the concentrations of chloride ions and sulfate ions
need to be maintained below 100 ppb, respectively. The dissolved oxygen concentration
in the coolant is maintained at 5~6 ppm due to dissolved air. Therefore, the impact of water
chemistry during the post-operation transition phase on the integrity of cold-worked
stainless steel components shall be evaluated. The impact of chloride ions and sulfate ions
with different concentrations on the corrosion behavior of cold-worked stainless steel may
be evaluated, and the allowable concentration range of chloride ions and sulfate ions may
be also decided.



Sub-project 2 :

General guidance in Section 03 of the U.S. NRC Inspection Procedure 64704 "Fire
Protection Program at Permanently Shutdown Reactors™" states that inspectors should
select inspection items using a risk-informed, performance-based approach. Inspection
Manual Chapter 2561 " Decommissioning Power Reactor Inspection Program ", Section
6.1 points out that because of this wide range of decommissioning and safety
considerations and the configuration (status) of the power plant changes as
decommissioning progresses, the reactor decommissioning inspection program is to be
implemented in a risk-ingormed manner with the inspections focused on the most safety
significant activities that ensure protection of the workers and the environment. In this
study, we will study and summarize the U.S. NRC risk-informed related inspection
manuals, inspection procedures. Additionally, we will update the fire PRA model into the
decommissioning fire PRA model. Finally, the results of this project which are risk-
insights and/or recommendations will be raised to the regulation authority to enhance fire
safety risk managements.

Sub-project 3 :

Since the decommissioning of nuclear power plants in Taiwan is still at the initial stage and
there is a lack of experience in dismantling, it is necessary to refer to the experiences and
practices of international nuclear power plants that have been decommissioned or are in the
process of decommissioning in order to ensure that the dismantling of the reactor area is
carried out in a safe and efficient manner and to conduct a thorough and comprehensive
assessment and planning in advance. In Japan, there are a number of decommissioning
nuclear facilities, and among them, Chubu Electric Power’s Hamaoka Nuclear Power Plant
Units 1 and 2, which are in the forefront of overall decommissioning, and have the same
MARK-I containment as Chinshan Nuclear Power Plant in Taiwan, have important
experience in decommissioning. Therefore, this project will conduct an in-depth study on
the latest progress of decommissioning operations at five Japanese nuclear facilities,
including the Hamaoka Nuclear Power Plant, with a special focus on information on
completed and planning operations prior to the reactor area dismantling stage, as well as
possible challenges and regulatory priorities before entering this stage. By understanding the
practical experience of decommissioning of nuclear power plants in Japan, as well as the
problems and challenges encountered in the implementation, the study aims to provide useful
references for the regulatory inspections of decommissioning operations in Taiwan.



B A it e e s s s e s e s s s n e e e e s s n e e s e e s nn e e e e e n e e s e e n e e e ee s nneeeeseannananans v
3 ix
Zt B A ettt st e e e s e e et e e e ae e e e e e e ae s e s e e e re e s e R e e e saeeeae s e e esennenans Xiv
“%ﬁﬂ?ﬁ?&ﬁ#ﬁ%i%%?ﬂpi .............................................................. 1
G T .S N 1
(F) BB EF T H B s setes 2
O T - SN 5
30 FH#AKDNFBRE-LVEY F83F SRS {307 44 22 B P %&?‘
B ettt b et e eaeea e et e st ea e et et e teeteeteereere e Rt ene et et etenrenrens 5
3.2 AR B FI I 31
RT3 ek TR 36
33 R D T T et 36
3.3.2 100 ppb #rf& {33+ 22 100 ppb & 3+ RIFBRBRDEF 37
3.3.31,000 ppb #rps 1333 27 1,000 ppb # 23 BPIHERBENEF: 41
() FL 3 5B F FUE R e ssssessssssss s st ss s s sssessssees a5
SRR IRYREFRBLF LY e 49
(5 ) T2 e e R bbb R s R bbb b R b s btes 49
(5) R B EFLH B e stes 51
20 BRI 51
2.1.1 NRC Inspection Manual Chapter 2561 “Decommissioning Power
Reactor Inspection Program” Bl ... 51
2.1.2 NRC Inspection Procedure 37801 “Safety Reviews, Design Changes,
and Modifications at Permanently Shutdown” ] ..., 59



2.1.3 NRC Inspection Procedure 40801 “Problem Identification and

Resolution at Permanently Shutdown Reactors” Pl....................cccoooviiiiirnnnne. 64
214 NRC Inspection Procedure 71111.05 “Fire Protection”[©]............... 68
2.15 NRC Inspection Procedure 71111-21N.05 “Fire Protection Team
INSPeCtion” [ ..ot e 70
2.1.6 NRC Inspection Manual Chapter 2800 “Materials Inspection
Program” Bl s 72
2.1.7 NRC Inspection Procedure 87104 “Decommissioning Inspection
Procedure for Materials Licensees” ] ....................cccoooiiiiiieicee, 74
2.1.8 NRC Inspection Procedure 87141 “Limited Scope Academic and
Research & Development Programs Including Animal Use” 19, ................... 75
2.1.9 NRC Inspection Manual Chapter 2515 “Light-Water Reactor
Inspection Program—Operations Phase” 1 ..o, 76
2.1.10 'Q'}f’&Fﬁ..%‘-;—% REZ LB EARBIZER o 78

22 FAPFRPBRIRIVAAFARBLEFI 2 (FHPRELTRE)

FERHARFERAAT  TRIARBTIIFAE FHEA 81

221 Pim RO BN K PRAAH BIRA T oo 81

222 BRERFE L N L PRABES B e 82

2.2.3 'ﬁ RITRIEEZ L L PRAFG R o, 98

2.2.4 B R BT AE IR s 99

23 F-RFERUFEZBAYRLVAAEIAERAENT o 110
2.3.1 'ﬁ BERMPEEEP LR LV LETEFIAELY e, 110

232 PR CUES £ AR RS E R £19 Tor U ——" 113

2.3.3 B R B A IR e 113
(E)FEAEZ FFAPMETR s 117

vi



31 PRFFR R RRR s 117

32 HRHE YR PRAKSEHREZAFRASIEF (e 118
33  FHIBMAZETR e 119
T8 2T cc—————————s RS 0000 124
F3E 2 - TR SSCS 2B FIE | wvreenrnssessss s 126
2 PARRRRFREEBREFR BT o, 141
LG T LUV 141
() FFFEE L H I e 141
(2) FIE R B correveresressssssssssssssssssstsssssssssssssssssssssssssssssessssssssssssssssssssesessssssssssssnns 145
30 F2RFAFTFT LB et 145
B FEHHE T REFER oot 145

BL2 BT TRF BIRTR s 146
BASKER RV A AT B e 158

32 PARATA DP-% N TEB s 162
3204 T T BFER e 162
3224 1 T BABIR BIRIR o 162
3234 THB-FHBMFERLLT B e 168

33 PAME TS P AT 28 s 186
3301 AA TN 2BAER e e 186

3.3.2 AT 2 BB RIRIR s 188

333441 28 B-FHBHFERLT B oo, 190

34 PAMTTA DP-FR 128 s 208
340 E2 7 1~ 25 d8-FER e 208

342 F K 1 2 BB RIRIR s 208
3AZER 125 F BB F AR LT B s 211

vii



35 B AP IRE A 2P TEB 1> 284 e 226

3501 M 1~ 2B-FER e 226
352K 15 2 BgB15 BRI o 226
353 M 1 2B FHBHMBARLT R o 229
(B) BT B E sttt sttt s ettt 237
(T )F FIBBR ceevevrreeceseeeesssssesesssssessssssessasss s sssss s ssss b s st b bbb e 238
B8 s 239

viii



Bl 1-1 PRIETR A SR T R Bl s 4
I T G Y B OO 5
B 1-3288°C &7 200 ppb 74 ¥ vk ¥ » Fifie B pnfa4h R AT 304 % 4% 4% ¢0 SCC 4o
HE T IR [2] v 7
Bl 1-4 2 NWCHBE T » 571 304 3 &4 FIampe W3l B s £ F 4@ [2] e, 8
B 1-5 & HWC Z& ™ > agi 304 7 4% Tl B sl e cnf = £ 3 F4eid [2] e, 8
B 1- 6 PLEDGE %) s & £ FE R %7 & i 4+ fomnfs Bk & B % (GE-GRO)[2].ovvevcirnenen, 9
Bl1-7 & 25 § $° 7 84p 8 8 k7 2 SCC AR B[], 10
Bl 1-8 A NWCIHEBE T > a¢it 304 7 4546 F1& “ 5514 enZ sl £ F4eig [2] ., 10
Bl 1-9 2 HWC BT > 571 304 % 454k 714 451 Acenfl s £ i@ F4eig [2] ... 11

B 1-10 3 * NO.2 & NWC # % %r 100 ppb SO4> %3t T » CGR &7 b i B T h i

B 1- 1138 % NO.3 & NWC &7 4 30 ppb SO4” 57k T » CGR &7 I & T % i

[4] ettt ettt 12
Bl I-123 2 22 F M RARE T FICGR B E B B 1 [4] e 13
Bl 1-13 355 NO3 £ A8 25 Bl 4]ttt 13

B 1-14 521 304 7 #h4h 7 3 A BIRE(GE Y NO3)E 3 7 2 eh NWC ek 5 T
CGR 2 IE B 5 1 [A] oot e e ee s 14
B 1- 15 ™ Action Level 1 7 B 43k 8 ™ > agi 304 7 454% 27 8 B crp B H4[1] 15

Bl 1- 16 571 304 7 454622 & £ 600 73 5 200 ppb £2 + »* Action Level 1 ch3k 5 T

BRI R BT B D B 3E B 5]ttt 16
B 1-17 571 304 % 4546 % M BECP chIR BT » SR B % 4 B W £ i F v )y[1].17
Bl 1-18AREARLE F 33 BB EAPE B 20 48 % 2 448 4 SCC 7 iy 14......18



Bl 1-19 74 403 316 SS el ol £ Z TR 19

B 1-20 4 4r 1 3160 SS ) B2 £ Z TR i 20
Bl 1-21 4 43 316 SS(2)%7 316L SS(# ) % SCC A FE wovvvvveeeierrereee e, 21
Bl 1-22 Frfie Bk B 330 2 2T A A0 5 e 26
Bl 1-23 A BB BN B2 £ F B8 s 27
Bl 1-24 2 -k i“ SR ET >304SShT P ERAT BB AR e 27
B 1-25304SS &7 kit B AT F1CERT 5 % oo, 29
Bl 1-26304SS 27 A4+ 2 22 B3 F 52 T hCERT B % oo, 29
B] 1- 27 # & Fitzpatrick 5 & By fef?g 3~ (5 vk (8 BABE e, 30
B] 1- 28 # & Columbia +% & B erns 2P K P FEBEF A5 e 31
B 1-29 304SS T AT B A 3755 % oottt 37
Bl 1-30304 SSU-bend % % 0 /] FF2. SEM % G A 4 wovoevceeceeceeeeeeeeee e, 39

B 1-31304SS T 4x & % sample 1 ~ 2 % 100 ppb #: 1242+ 22 100 ppb # &+ BI:F%
B2 500 [ P 15 2 JF B % 1 Bl oo 39
B 1- 32304 SS U-bend % % % 100 ppb #5342 22 100 ppb & 425 Ik 5 500 |- o
(A S\ A A RSP URTSPR 40
Bl 1- 33 304 SS U-bend 2 ¥ (=% 1) % 100 ppb Fif 12425 2 100 ppb # a5 Bl 5
500 -] FFie 20 SEM Z i A 728 EDS A 37 oottt 40
Bl 1-34 304 SS U-bend 3# # (=% 2) 7% 100 ppb £ipa 33+ &2 100 ppb # 3+ PIFEE B
500 /] FF{s 2. SEM # i A F7E EDS A 7 oo 41
Bl 1-35304SSU-bend :# % 0 ] BFF2. SEM & 5 A 37 oo 43
Bl 1-36304 SS T 4x 2% sample 3 ~ 5 & 1,000 ppb A2/ 124+ 2 1,000 ppb & 3+ i#]3%
Th B 500 | FE 15 20 BB 8 1 Bl.ooooooooesooeesesoeesssoeesssoees oo sssses s oo 43
] 1- 37 304SS U-bend & % % 1,000 ppb £2fiz 1245 2 1,000 ppb & 4=+ #3275 500

BB 18 20 SEM e B A 45 oot e e s et een e 43



B 1- 38 304 SS U-bend 3% % (=% 3)% 1,000 ppb Fifz 1243 22 1,000 ppb # 4+ Bl 7k
B 500 | B 15 20 SEM 2 51 A 45 27 EDS A 47 eovooeeeveeeeseeoseesseesessesssssesesssssssssseessssssesssses 44

B 1- 39 304 SS U-bend 3% % (=% 4)% 1,000 ppb Fifz 1243 22 1,000 ppb 4 4+ B3k

B 500 /) FEi5 2. SEM 2 5 A 352 EDS A 35 oo 45
Bl2-1 £ BT ¥k 5 (39.83 ) v % 20Q T4 7 2 B v, 105
Bl 2-2 $5— Bt ¥ A% (73.83 ) 4 F 20T 1% 5 MAsH M AR F AT T v, 106
B 2-3 17— BF e B At (120 )5 1 % 2R 1227 BT B, 107
Bl 2-4 - B F BE A5 (375 ) X% 2U 175 BF3HEE T, 108
B12-5 ¥7- B & A% (()0.83)B % B 1~ AA T8 SR 75 I3 R T s 109
Bl 2-6RG 1174 B "% 7 452 BB Bttt 114
W3-1 P AP T F BRI AR i 142
W3-2 P aPF F REERREFLAQR023E 107 2 FA) s 142
Bl 3-3 AT IRAEE 5B oo 145
Bl 3-4 FTH R E 77 B o 145
Bl 3-5 B0 R BLE 0 B oo 146
B 3-6 STH 1B (D A2 BT 146
B13-7 B 1 HAB-R BRI AR s 147
3-8 5o 1B 0% - FEA L R IFE R F e 148
BI3-9 B IHRB-LEF S RELRITER F s 148
B 3-10 SCH 1 HB% R F ZHAL R FER B o 149

RO VRt A I R ST L 150
B 3- 12 30 1 BLAB-3T2E A T 1T E oo 150

B 3-13 3¢ 15T R s - IR T3 2 3R K FAFRSEK %Jffr“,/f T .. 151

Xi



B 3- 14
B 3-15
Bl 3-16
B 3-17
B 3-18
B 3-19
®l 3-20
Bl 3-21
B 3-22
B 3-23
Bl 3-24
B 3-25
Bl 3-26
Rl 3- 27
B 3-28
®l 3-29
® 3-30
® 3- 31
® 3-32
Bl 3-33
® 3-34
® 3-35
®l 3- 36
® 3-37

] 3- 38

R 15487 B R - s BIRSLd R E 2 2405 0% 151
RE TEB-T A ZITH  F LW FATRTF s 152
RY 152§ 25§ A2 BORTRERITR FF s 153
R LES-T B Ps A i h AR BEATR TR s 153
KH DHAB-RS PR AITR TEF e 154
R 1 5-Ce s B R F)VBRGRF AERXE IR 155
SO LB R 0 T AT8 T 156
SO LB - BRI R BATH T F 156
SO LBL-IR fF F UL 0 R BT TFE e 157
SR B L e 162
L LB ATR G T T R 163
SRR A S S EIREE R A P 164
AL EAE- D RBEAHTE BT 164
L ] B E R B RIB T AT RER Bl 174
A ] B KB T T AR B R e 175
A ] BRI T R BB 175
I B g G AT = 2 R 177
Lo %*ﬁﬁ%f AP A PR R KT AL oo 177
I T g G 2 T G R 178
Lo 1%%-?«%&%%&%;4 L B - e I RS 179
e ] B E] R B B R I et 181
AT B ATR A G OT R B B, 182
LA T~ 2B ettt 186
AA ] S 2 B KL BB A TS B e 187

AA T2 3 A S AR BB s 187

Xii



® 3-39
B 3-40
Bl 3- 41
B 3-42
B 3-43
B 3-44
B 3-45 %
B 3-46
®l 3- 47
i 3-48
B 3- 49
#l 3- 50
® 3- 51
B 3-52
®l 3- 53
B 3- 54
B 3-55

®] 3- 56

* 4% ] ‘2%,{1‘}3-“% B AR IE R oo 188

AL 2FE-F IREITFE AR LR I e 188
LA ] 2 B ,.»u“ﬁﬁi%%iiﬁa{%iﬁ“i’?'lifﬁ ............................................. 195
SAR L 2 B R R38R E TR e 198
AR ] 2 BB SR S N PR B A 202
AT R BT R R T R B e 203
O A TR TRT 208
FH L 2BBF I AR R 209
FH L2548 @RS T B 215
EFHD2548-F RS RIE S RCRE S F BB 216
EH L2548 BYORE RIE R FCREFS)B 217
ER D25 B PR R R S A RE R B e 218
ER T2 8- B S PR S R(FEEKEREF)E s 219
FH 125 8-FHTE A A2 AT 223
ER 128 TE AR T BEE s 225

AR L 258 R ARE R R B 226
AR 1~ 2 8Bk st T TR B DB T e, 232
AR 12 B REAS R TS EEA B e 235

xiii



7 B &

# 1- 1 EPRI BWR Water Chemistry Action Limit (NWC).......cocoooviiiiininnnnencseeseeeeee e, 2
Fe Lo 2 BB B b ot 22
2 1-3 7 PIEEF BB B3R F e 24
% 1-472 FERTERF 200ppb > & FAFEIVH S BB TURIEE R 25
Z 1-52FBERET 0.1 ppm FEEFIHF BIE DPEEE F 25
% 1-62 FERT > LOppm FrfatIdE+ 35 I TBIERE S 26
Ze 1-7 304 SS CERT (B 3R 5 oottt 28
Fe Lo 8 B B I ittt r ettt 32
% 1-9 Yp-k$24] %#(Cold Shutdown, <200 °F(93 °C)) .vvvrrerrireriirreiseieseiesseisssesesssse s 34
% 1- 10 Y@~k #] $-#(Startup/Hot Standby, > 200 °F(93 °C) & 10%7 F) .cvvvervriririnn 34
Zo 1- 11 Y k¥4 2d(Power Operation, >10% 7 5 ) .. 36
7 1-12 304 SS & & 58 & v BT ASTM $RB v 37
F. 1- 13 304SS T 432 5 sample 1 ~ 2 % 100 ppb & 1288+ 27 100 ppb # 2+ RIREE
500 ] FF RS 20 BB 1L s 38
% 1-14 304 SS T 4= & 5 sample 3 ~ 5 #1000 ppb #ifa 24+ & 1000 ppb # 3+ P+

TEB 500 ] B 20 BB B 1L s 42
Fe 2-1 A7 G A FTHE 5 (4 20 L)oo 86
Fe 2-2 BN B B R A FT (4 20 D)o 90
% 2-3 “f&i'ﬁifif PERAP L RERSEFEE TEAFTVHECZ Do 94
22-4 FRFAEEF VAR EGHFLL XL HFQ L Do, 96
4 2-5 % BRI P L R RS R 2 T A HEAQ Z D, 101
£2-6 FEATRIFER VUR G FELLE N T o 104

Xiv



% 2-7 ﬁ‘&)xf‘)\'?pj;—

BACREAFTEE

% 2-9 % RATRSE B SF IPTIILOS % 2 A7 2 ApH P L H(Q2 2 1)

XV



- B RUPRTRMEARL BRE Y
-) %3

PR F B E A dER RS 4 AR g o 4 droRk it B e Ak g g
SRfplet i FHE s AR FARS FRAEVBPEE DR FEN L ¢ 7 et

g B H- o 1%k 34 F i B (Boiling Water Reactor, BWR) ki » 5 7 Mdx G & ¢ 12 oh
B

RER FREEAIORD B G RE I MFL > F R G IORAET R L Lt
(Fhed k-8 i B B Rk e R o &5 R s o g P

R BAedEr 2 od kP S kA o 45 BWR vk i B304 0 L & At h 4 R
BRSO AR o MR R R AR R R F R A B T Ak
MR E LG FRAF T E RS NE L R A AR LG AR
e T

TP TRCGEE AR ARV B4R Ry 2 - R SRR MRS B
(Intergranular Stress Corrosion Cracking, IGSCC)> ;2 ,T&L{#;%F'J%ﬁt; H i g i A
f» )k K& o =y EPRI BWR Water Chemistry Action Limit e97& 5 40 # 1- 1[1] > @& pF
4% AZiF ActionLevel 1 ¥ ¢ § 258 5 ek ¥ L& » 4o % B % Action Level 3 % 7 &
PR EH AP EIP DY PR EAHNRBOERT MR BERORRE €5
Phoe £ BWRE® 2 el BT > 3R F Pl s Faj L d oo © Rk
Bepp b AEE R AT o s R & 0.1 & 1 ppm T g @@ ATl 304 A A4
o 3 K4 M4 > EPRI i 78R4 40 33| - SR ERET » R+ kR
% 25~100 ppb € 4vif 304 7 hdhcnisf 4 KA Al d KV ERE TR LERE S
A FRFEL A kb EAR AP RO A S > $N AR € TS S
A nf AR REFRLFPRE 0T AS3I M E EAR T - ok
FHRE A G R FRET Mg AL N n § 85 5 RAEF 2 S
FRIDFAT LRI04 FGEHT AT LELHRA FE
BRAMF YT ERTNCIFEMEGALEEAL TR RS FE 7 MEEHMAIEFLT

e
=
=
&
&=
“S
,‘m
3.
F_L
ey
v
Ay
~n§-

Zyp EPRIF30 2R F BRE-RCE g Ko hx FFEPF > & R4+ Sap
1



B+ kR H i 421 5ppb (2016 # guideline # &+ 2z 2 3 ppb) » A1 M H B PF 4ok B pF
B2 Ml 7R F RERPPFOE LI F 43 2apitdes kR & 100 ppb
P e R e R A A & A T RUE R DR R KRR TR A R R B

mr
»

MR ET 5T A RS PR RV BRI R IR RS AT F R E

B4 E g R A B R R Ak R LD BB B R T
Bo B Rt Eag £ BT AR RA2uS/em 1T > F AR BRI kR T
BaF R 100ppb M T o BT AT IEE R b G RV R BT OHYE B A
RRV - HORTEERENFFERRE 0 P ﬁ*ﬁﬂ?fwﬁdirbﬁw ke BFRR
Bt BN ek i dE A S~6ppmo ALt F M MR KR Y S E i b it
BT R P RO EREET AL DR P L e P b R DA frank T R

PEEPE R e BT AR ER LIV URBFFEA A IR IHMLE
EAA G o AERIPEE TR T RIEY Ubend RIFDFAF & > fI* TR
PR HMEL G AT BT - BRI FIRAT i B B
A4 304 2B E A PR A TR HE SR AL DA L2 e S
EESCEER 3 Tl S H g S SR Y S R

R o

# 1- 1 EPRI BWR Water Chemistry Action Limit (NWC)

Action Level 1 Action Level 2 | Action Level 3
Conductivity | > 0.3 uS/cm > 1.0 uS/cm > 5.0 uS/cm
Chloride >3 ppb > 20 ppb > 100 ppb
Sulfate > 5 ppb > 20 ppb > 100 ppb

C)REIE2FPLHR

i%%%%%&@ﬁ%ﬁﬁﬂﬁﬂﬁﬂ5%4?ﬁﬁﬁ%4¥*7%%3ﬁ%§’
F* Ubend § % % 229 % kit 78 LR U & 4 R A 19304 7 4

EEURRE T RERE T OGS BB SAel HWHR T g S R e



AP E TN P 40T

Lo FfeAk R Bk g § R RA RS 03 e P
Lo

2. #HI RRRT E R ERRIES R P TR REARET D5 %

=

GYRBEBREE IR T TR LA ERHN A I A AT REER TR
MA A HRERPEL I A Fa et P HIRIE R ER o

T ERE

(D)o b s JE 38— SR TR & S0 R BWR *f i ) hak 3 CR TR 7 L Bl4o ]
I- 1) s A A FIREF 2R RGL TS50 °C) » Bk g+ 2 g sbe g it o
R* T FEEF BErdAlk? 55 kERG-6ppm) 0 TEEY R e B BRI
FIRGEE O RFEY ERBINEFETRH -

Q)i ¥ 23 1304 A A4 P& 0l g R a20%4 de 1 0 BRI S A L A T
FEPQ2emx2cemx 1 mm ) U-bned 3 7 (8cm x2cm x 2.5 mm) o L 4x 38 5 &7 F
T % (Massgain) B P %> BB T HF RS APREDEOTE S RIHPOFE R

o U-bned 3# # i {7 U-bend J&# KA #EH% » F@E P ¥d - U AT HI- 48
P KB~ Strain 5 12.5% 0 3P K E AcB] 1-2 77 0 T30 & @ 4v 1 — V-groove >
TR RBDEE -

(B)& m ~ 17 ¢ RlFE D LT U F R T 3 st (Scanning Electron Microscope, SEM ) .
) B R S RRIEFF DR L UF R T BRER RN AR R
Lo ¥ PR L DM A E G ATA It 2 BB Vgroove
Vi A A F R B 4T X B 4 47 & (Energy Dispersive X-Ray

Spectrometer, EDX) & {7 & @ ~ % = & & {7 o

B R T H BT
(1) ## BWR “,’f. A P e K PR TRk SRR B RRE e
(2) 304 3 M4 TAEIEN BB > & 5L 41 3 Y (20% Cold Work) & 57 it 304 7 4%



€)
(4)

)

(6)

(7)
(8)

b o

304 % 4% TR 5 U-bend 328 | iF4c 1 o

4 100 ppb & 45 £2 100 ppb A /424 T + 3 2R A& (50 °C)k it BB T (5-6
ppm % ¥ )T & 7L 4 &2 U-bend :#5% °

& 1,000 ppb & 4 £ 1,000 ppb £t {2485+ # %R B (50 °C)k 1t 8 ki T
(5~6ppm % ¥ )T {7 L 4 & U-bend :#% °

HekisE 2 45 24 (SEM & AES) »

TR TR s R o U-bend 3 7 B s 2R R A 47 o

TR AR L B o

Cooling Tube Temperauter
Controller

Recircualt

Pump

Autoclave

Hampe |

Preheater
High Pressure Hear Exchanger

Pump

B 1-1 kR AEE T L



D (HOLE DIAMETER)

CENTRALLY LOCATED
w 20 mm
20mm 2.5 mm
»r = —
- L |
80 mm

(a)i# ¥ ¢

(b) U-bend :# & 7+ & BI(® & 5 V-groove)
B] 1-2 U-bend # % %3t

ESRERY

30 FHARSE BB EY § R AAEAET BN AR Ry T

R E BRI E sl ant AL 0 RE R Y I s rr L SR R
ok o ORI a5l > r REEEEE L G = - A4 R (Cold
Shutdown) » <200 °F(93 °C);= &_4= #* (Startup)/#: & 1 (Hot Standby) » > 200 °F(93 °C)
P <10%% 5; = {38 & (Power Operation) » >10% # 5 o $-$tig = BF@EiE 2 & p

i 0E 2 e ] 28 7§ {8 (Action Level values) » #% ) FE 7 27 sc it s eE
oo HAF LB B IRA > Action Level 2 # S E A gL H A @
PER<lppb FFH S L& F 10 % o

% 8 832 4] (Environmentally Assisted Cracking, EAC)H_d v 35k i 4 ~ a7 1444
HAFEEERERN>EAC 22 $2 473 3AKEFTERDFEEF T
G AE P EmEBE > A EAC ARG A EAC #41d 2 A7 B i B
a0 i A @qu*u L HEIRE o Ak F BERE P IGSCC @ S i
F19h B A Az de - BWR (K iC BR g b cnp 43 & A gl T 5 0 £ g

b 28 U BEra 4 k2 543 2 TGSCC - & 8+ FlE R ET A2
5



BARATRA LA FEREREEFE ER- @8 o IGSCC F 2 o Fpt o 4
# BWR H4% 4 IGSCC #& ! % 304¢ fcah 25 & fEAHH ~ 36 4 2ok B R 4L -
BWR # 4 IGSCC» % - a3 Vven2 ap 2 VB R B aoF R
BATR s AACIC 2 HAn P ERD| ) Hd W g B EEYP FE b H R ¥
#H 3k IGSCC wH 8 5% 2 é‘l 4 (Crevice)£2 /4 v 1 (Cold Work) » 2] %7 07 30k
BREREHRAFT € 8 e alraaitil? F48 IGSCC » A 2batit 316
& 4% 2 A_Mp e 3040 &7 316L 7 &4k - S Ak ? > BWR ehy iYL ¢
kA S G H P A S R pH o Aok 5 B XSGR 4 o G2EATI iR b s
F it A2 IGSCC A4 st 0 o £ G /4 40 1 ¥ 4y HRIT X 1304 ~ 3041 ~ 316L 7 4
WL & 600 # 4 IGSCC\TGSCC As4p87 gl o — & IGSCC 2 W 3 /4 4e1 k-
AT NRETESRE S Aok GRS IRE A P FFu 1]
AR EER R Fﬂﬁ»n@‘ﬁéfm F S A iy g s 58 b
Yok BT B EE kb d BREALL R R SLERET SN
«%E&H@* B £ r Ay » S HMHL P pHE - FHRZFTHEH

i g p e B et IGSCC chdedor Matd A s B % o m i A BRIk

-

5

RSB > 12 HpEHBRES > Y IGSCC af i | > 4o st
it % % B BWR S48 0 IGSCC g > » & -k 91  snd s 4n & B 5800 4r

TR LEAMPDETIRT  ETRLE RN A2 L4 PP EmpEB > & 4
ABAFSAS > blici PHRBETORKRALBRBRE T AL BRET HH AR

Eo

%
ke
WA N GEDE T AR E AR ET I AN R F R
R ERPME TR R KT HRETE TR T5FR kg o kS

A B ER hEaMET > G EF VB aE® s & BWR - gt
(Normal Water Chemistry, NWC) % i2 T &8 > §5844 f24 2 cniF 4 87
B§FERAGEAE A EL £ 2 45 IGSCCH Fpt 5 7 " Mok e § it H
BROEETAROFLERFLE G R RES T ely A 2P A

P E ORI LR B M /zﬁ}K’;‘ i E i F 0 TH 40 d -k F (Hydrogen
Water Chemistry, HWC)[1]

¥ R =H

w0

r

i

PRt @ & kp 4 Fr-k i8R (Cooling Water In-leakage) ~ £ 2 1 8 5085 ~ 7,
B~ B HR AR T BWR R T # % b 2 EAC ehg F 3 [2] - W 1-
3 Bt howak W oiE 5 3E 5% (Constant Extension Rate Testing, CERT)¥2 NWC # 5



£ % 1,000 ppb Frps B (FE 7 F>5 puSlem)eni f > #-# IGSCC Az4apF 1t 1 ppb £
e W% Bk B T R IGSCC Azde P F = B[2]

4.0

Crack initiation data based on CERT l

35

[
=

Acceleration Factor
]
o

]
2.0
/2 030405 075 10 5.0 uSiem He conductivity
1.5
0.1 o2 g3 |04 05 07510 5.0 pSiem Na+ conductivity
1.0 O T I I. I I T
1 10 100 1000 10000
Sulfate, ppb

B 1-3288°C 22 200 ppb i3 % =k ® > Frps @ &2 prpadph H 3R AT 304 % 44 4% <1 SCC
e ik 4f (2]

Fr i - éi‘%ﬁcﬁ%@ £ AP L £ SCC 2 K i 5 o ¥ Bl A 2 M 2
40 ARY TR KRIRY T kAT DR S (Blde MnS)iR R0 Fl R £ K
BWR #0807 $x % S L g enit £ & 4 005 MR B -Kenm e Bk R > 7 38
BPHpa sl g NG B AT A RO B BR R 4 o AV AT
v 304 # &4k > = * K1=20 MPam®’ &2 K1=28 MPam®’ & & Jix 4 % B * & {7 CT 3#
PR AW e NWC &2 HWC 38 > 4o 1-4 2R 1-5 977 o P wgr % 4vd k"%
X BWR g it 44 Flpt Hlke cnd 28R 2 NWC 7 4prt > P& 3% 5 > £-500
mVsug (R =F 0 TR s Bk A % ) 100 ppb(1 puS/cm) ﬁ%?};ﬂ.@*aﬁﬂ%g@%a
o B 1-6 Br T A RE F VR R HTAT 2 TR A S R S R
PES N NWC & HWC BB Y > AR BR Rl L33 P LR - 2%
HWC T sz it 304 7 4540 A S £ @ F i » R F M Bk R R 4o 0 AL
# 5 N2 M A o

pu)



100

#20-24 MPam™0.5 Specimen 1
W20-24 MPam™0.5 Specimen 2
4 28-34 MPam*0.5 Specimen 3 | Py

#28-34 MPam*0.5 Specimen 4

Crack Growth Rate Factor of Acceleration

10
*
A
e e
A *
1 ] g
0 20 40 60 80 100 120

Sulfate, ppb

Bl 1-4 A NWCHEB T > a7it 304 7 $h4% Flanpa @5l de e = £ 1 F 4eid 2]

100
#2024 MPam*0.5 Specimen 1
W20-24 MPam*0.5 Specimen 2
4 28-34 MPam*0.5 Specimen 3 ‘
=
o ®28-34 MPam*0.5 Specimen 4
=
I
2
@
o
£
A
S A
=
o
=
7]
o
T 10
2
o
®
£
o
=
Q
E .
]
5]
______ ==
[ ] °®
]
10—k L
] 20 40 60 80 100 120

Sulfate, ppb

B 1-5 & HWC IRE T - #7it 304 7 &4k FIAA @ 3l Ae chg A £ @ 5 40 id [2]



Chloride, ppb
0.0 75 150 225 300 375 450 525 60.0 67.5 75.0 825 90.0

=

Crack Growth Rate, mils/yr

] 1- 6 PLEDGE % L& £ 5722 § i 4 fopife 8k & M 5 (GE-GRO)[2]

FilP B - g BWR #2422 SCC e % » ",ﬁ% 7R ATIY A 4R 4R
A4 IGSCC> » EiI X 2454w A2 4 TGSCC ~ 3t &2 P KA o & (b o 5 Se i
Fadd bl ABRARN A HAEDF P IGERY 747 BFEr BB g it
Kike 7 AP R R A] S ) 4 B A&k s Yp ok 4 gk Bi(Reactor Coolant System,
RCS)E 2@ * thi C 43 &> M2 2+ B & -kF (Thihd § AR BRI 74 (L PFo
POk gz AT RFRICRM -THIAE B FE A Sm AR E LY
4 IGSCC £ TGSCC e ¥ M FRBF R b5 L Fmbd > T2 dog
BEF T ETAEFLSCCod P g EPAN AL EFE L F 5 £ KB
ppb # 4r & 200 ppb > IGSCC erifm + € #4c > & 1“4 7 £42i6 200 ppb p& - 134
* G4 F 2 Fla A% TGSCC b "a» € H4e o 4444304 2 454 > 2 CTRRET
T PER(288°C) 0 B B4 3 B F]F T (=22 MPam®’ #2~30 MPam®d) s & it 3k B
F€_5 ppb(0.07 uS/em)iZ 4 kg +c = 30 ppb(0.162 puS/cm) ~ 76 ppb(0.36 puS/cm) ~ 100
ppb(0.41 uS/ecm) » NWC 35 R| 215 8 7 *e 500 ppb % § ki HWC Pl -3 §
Fr4l e 3-5 ppb ke iE B K3-230 mVsue AT 0 308 IS S A 4 - Studsvik £
T X AT F % DCPD ki {7 & it 443 304 7 & dp W~ £ @ F e 55 JER
1-8 2B 1-9 ﬁﬂ@:ﬁ? PO F VR R S € HIRATIY 304 7 44w & NWC &2
HWC ¥ %)= £ & 538 4c[1] o



W SCC - ANMEALED
T SCC - PAATIALLY SENSTIZED
W SCC - SENSITIZED
18,000 {— O NDSCC — ANNEALED
@ NOSCC — PARTIALLY SENSITIZED
@ MO SCC — SENSITIZED
61 &0
1000 — T W
WILLIAMS (TGSCC - ANNEALED MATERIAL
ALTERNATE WETTING AND DRYING)
BS 42
vy %
30 90
100 1— R E 35
20 55 5043
T2] 76 a3 77 %n v
_ e ] W 75
s | ¢ &
s —
S 1o o u
= +. Y
> 106
o ROSBORG
SCC -
ANNEALED
MATERIAL
1 Oas
1.0 = Fecly v 1nCHey
3 Vg
2 v ‘f)"‘u
03 c_,io 8
Yo ‘o3,
0.15 [ 15 =5 I
01— 98 ¥ 3 ] w0y
52
100 ag
® coroon . o
GSCC- W : .
SENSITIZED .um . ®
MATERIAL) W (1GSCC) -
0.01 |m
i
PP SN I N [ N B I 1 | /oS
6.0 008 01 02 05 10 10.0 100 1000 10,000
Chloride (ppm)

Bl1-7 % i*$H %

FEAEA A3 R kP B4 SCC Azdn i

1000
# 20-26 MPam* 0.5 Specimen 9
W 20-26 MPam*0.5 Specimen 10 L .
& 29-39 MPam*0.5 Specimen 11
c #29-33 MPam*0.5 Specimen 12
2 ]
o
£
] 100
< *
—
[=]
5 A
E . .
s $
4
5 A
A
g 10 ®
o
x
o
4
© °
1=
0 20 40 60 80 100
Chloride, ppb
B 1-8 A NWCHEBE ™ » a7it 304 7 454k F1& P 5ldenfda £

10

3

0
F

[1]

120

i@ 4t 2]



100

# 20-26 MPam"0.5 Specimen 9
W 20-26 MPam™0.5 Specimen 10 L
c 4 29-39 MPam*0.5 Specimen 11
_g #29-39 MPam™0.5 Specimen 12
m
5 o 4
@
o
o
<
© 2
bt
=]
=
g 10
w
@
@
¥ |
£ ®
o
=
o
E 9
8
Jd
S ®
_____________________________________
]
10—+
0 20 40 60 80 100 120

Chloride, ppb

B 1-9 & HWC IRE T » 5t 304 % &4k F1& 1 3514 chB] A £ g 5 4o ig [2]

74 J. Stjarnsdter 444 BWR & NWC 5 T2 (7R R #2 4y A W £ @
FCGRFF o 537 Agor e AR -K? CGR ML & 5 4o @ 54 > e 3 1 Hody
B m4oF PR B3 &PF o B CGR f 150 °C~200 °C # FIPF S § B = (& o £ 4571
304 * #h4miE Y o At NWC R 5 T 7 4 SO42(30 & 100 ppb)it 7= B CT & %
SRR B4 3% A 5 30 MPam®™ » JRIERE A 5 290°C~100°C > i3 § 4741 7 500 ppb »
SRR AR f Al 32 Y NOL2 3 i 100 ppb SO47 ehsk 3 ™ » i (7R & 100
°C #2 150°C eiplid» % 4Bl 1-10 #7771 - &7 il — B AT 2% 4 SO~ & CGR
2o B 1-11 B EEEF NO3 30 ppb SO 3k B T 2 i2 (7 7 R B eruplid 0 B
5HTEI50CHCGR EF A2 BRPNEEIBHT > § k7 FAmps
P > CGR 4 & 150 °C~200 °C pFE P&+ & > 4o@ 1- 12 %757 » @ SOk R &
ppb £ 100 ppb srfk f& T 5 208 B chdp (R AR 02 o ELETR FELR > T U IR A 150
°C~200 °C Rl et e S ER LA TIRAHMEA L ~ L6 A EE > Tt
7 CGR 2 /e vt~ > Bl 1- 137 Mg A3 3F 5 anfdr L jHp
S A 2 R A 150°C £ 30 ppb SO> T % BRI R B AR B b
4 IGSCC -+ 3 = 4 . NWC ® 7 F 8 ki T » CGR § i B H 4c @ 8 4
[3]> 22047 % 2% 30ppb SO - BE T HCGR &8 R AR M 123 b > 4o B 1- 14 #1757 »

FRPRFE AR SRS EREpHER AN 2 PR
11



THLIR? R RR S AT CARF o LNWCE 3 § Rk s p
205 25948 0> OGR SEIE R # 4 £ e 4 F R4 kd) o F kY & as
B A TR R T (4o 1 250 °C~200 °C) > & 6 44 14 B, & T i Akl [4] o
30.0
100°C
3.0-107 mmis
29.0
. 280
£
E
£
2 27.0
2 150 °C
Xx
]
i
© 2.0 /
7.6-107 mmis
1.4-107 mm/s 100 ppb sulfate
25.0 T - T
400 600 800 1000 1200 1400 1600
Time (h)
Bl 1- 10 3 ¥ NO.2 & NWC # 3% ¢ 100 ppb SOZ 45k 5 T » CGR &3 il & T en i
[4]
302 150°C
100°C
288°C
KSIwaﬁmmlss.sxlO“mm/s/\
29.2 5
K~18 MPavm (150°C) '°'C 7.8x107mm/s
7.8x107 mm/s
£
— 282
= 150°C
©
c
o 6.9x107 mm/s
S
g 272 200°C
(@]
5.4x107 mm/s
250°C
26.2
2889C 3.6x107mm/s
288°C d
30 ppb sulfate
2592 2.3x108mm/s : : : :
1665 2632 3599 4566 5533 6500
Time (h)
Bl 1- 11 3¢ % NO.3 & NWC £ *¢ 30 ppb SO&Z kB T » CGR &% g B T chf it

[4]

12



CGR (mm/s)

1.0E-05

1.0E-06

1.0E-07

1.0E-08
50

100

150 200
Temperature (°C)

# Specimen 3
A Specimen 2
[]Specimen 1
¢
O
O
250 300 350

100

10

Normalized DCPD

Bl1-125% 5 27§ A BRE T HCGR &g & % 1 [4]

Post-
fatigue

Assumed area for 200-
150 °C with sulfate

B 1-133 % NO3 £

13

Fatigue pre-cracking

il e Bl[4]

300 pym



1.00E-06
et ¢ R
P - RN .
" ~
s \\
//I
L
1.00e-07 |+
¢ .
—_ N
Q N
E
£ )
o«
o
A A
1.00E-08
A ¢ Specimen 3, 30 ppb sulfate
A A Ref [2], clean NWC environment
1.00€-09
90 140 190 240 290

Temperature (°C)

Bl 1-14 521 304 7 44k 7 F A BB (GE Y NO3)E 7 2 F chNWC k5 T >
CGR 2238 & %1 [4]

Studsvik ¥ - A7 7 B 0 B B AR BWR K ¥ > 571 3 #hdn cnl A £ i
SR R 4e @ B 4e o doB] 1215 997 0 & B CT 3% & 100°C T 290°C 4vf & P2
FET o TR K ActionLevel 1> » v AT B X 5 0.06pS/em > 8 ¢ R
B85 0.07~0.22uS/em - iR R M ET R G T A LT MERSOF FLT
¥ 5 500 ppb o & 8 8T LRI S A e AR B A

A

REE FAE T 8
44 (Interdendritic Cracking)[1][3] °

14



1.0E-05

W Specimen 1 (SS)
M Specimen 2 (Alloy 182)
A Specimen 3 (SS)

1.0€-06 {-Specimen 4 (5S)
¥ Specimen 5 (SS) =
—_ O Specimen 6 (55)
]
£ X
g 4]
£ 10807 R % - %
o
Q A + .~
o -
Slope, Stainless steel ’ -~ Q
-~
- B ©
1.0E-08 -
-
o) X X
O
1.0E-09
0 50 100 150 200 250 300 350
Temperature (°C)

B 1- 15 A ™" Action Level 1 3 7 A& enfR B ™ > a¢it 304 7 454k 228 B ch4p B 14 [1]

% B GE Global Research Center (GEGRC)¥#2 GE Hitachi 4%,.% 7 % 3 PliE i %

L4 304 2 AT L £ 600 SER R RIS L EFRI TR FAAIZR
B0 BlRRenTRE S5 F 200 ppb o & A e"ﬁiﬁ‘léi‘ﬁﬁ‘]& Segnpa 4 iE 1) 0.3 pmoles/L
§_28.8ppb crErfa @Ik R 0 ¥ AP EE 30~0.055uS/cm > » £ 0.1 uM 2 (0.076
uS/cm)~ 0.5 uM  F A& (0.224 uS/cm) & &8 e 3 F 7K 3 5 (~8,800 ppb O2 2 ~0.5 uS/cm)
BTG SRR 1-16 97 o F 0B IR AT R VB K 2 pF X 200°C pF )
g o i@ vt 288°C & 25°C % 4130 2 100 & > 22 25°C~200 °C 2. [ e £ i
FApt o A3 250 °C T RE 5 5 IR 25 °C £ 288 OC the R FRE I o WiE Tk
BY g BE M HF < Action Level 1(< 3 uS/cm) » & FlFfé B> 5 ppb (% ¢
Action Level 1) » 4o% 3 & 54 > $30 R85 T [1][5] »

15



1.00E-05

1.00E-0G

1.00E07

Heat/AlloylLab |
| Heat/Alloyflab |

# 71635 30455 GEGRC y
B 2P4932 30455 GEGRC
A AJS39 30455 GEGRC
& NXB508 AGDD GEGRC
o 71635 20455 GEH
2P4932 30455 GEH _
AJF139 30455 GEH 2
o 2BLH112 AGDD GEH
T304 Trend
ABD0 Trend
—— Poly. (T304 Trend)
—— Poly. [AG00 Trend)

0 50 100 150 200 250 300
Temperature, C

Crack Groth Rate, mm/s

1.00E-08

1.00E09

Bl 1-16 acit 304 7 4w &2 & & 600 273 ¥ 200 ppb £ + *+ Action Level 1 #7535 ™
SRR R IE g e ki F[5]

BWR fededs & {8427 »SCC F L@ F 7 it gy 2o FE@EM { 4o fd 2
EEFZ(A) kSR gy 2 FRELFHEFL X~ 2)3F ZECPR W 2s FER
P #Fu]E < 5 i BWR 9 %5 NMCA/OLNC Py a8~ 4 5 ~ (3)% 53+
RS R F A 175°CR4TF)E T B~ (AR M g e A2 & 8§ 42
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Crack Growth Rate, mm/s
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F 3 2.5x10° mm/s > @ B RIBEBE P EE D 1.87x107 mm/s > &2 316 SS & ILEF i 5
SCC #£ 3 o g & d 325°C "% 1 288°C p¥ » HWC T fE T enf = & i# 5 5 2.56x10
Smm/s > "5 - X chlicE o KALET S j\ 5 »316SS 1 & en SCC Al it A &5 & > 316L
SR EAENET & dof] 1-21 45 o L BHA AT B E AT 0 i A
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Crack length (mm)

401 316 SS £ 316LSS RS Ed S LA B FELRF o Al BARS S
34 7 8 sT]

14.50 —20
: Fﬁﬁ%ﬁ
1425 —— 1580 ua/kg e g /A !
1 — 2000 ug/kg Oz [ & - 1.5
1 —— Inlet conductivity £/ " L =
1 — Outletconductivity = &/ L E
14.00 - v e P ’ - A
- E 7812107 mms f I =
+4 = E o
18 = 1,~ 10 2
- - o g | L =
15 2 —lE pa I
i I e .. ° B
1.7 . < 3
- (- T 'II |r|"_' I'ﬁ\““-a_ [ o
. 2=/ | | - 05
13.50 SR et e es—— |}
—_— —"\r-'—'_"-" ——— -
: 2% ! -
———— 3
wvsx - o0
900 1050 1200 1350 1500 1650 1800
Test time (h)

B 1-19 /441 316SS el = & 2 IR
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Crack length (mm)

13.5 15
j : 5,49 10* /s 3.0
13.0 4 L E—— 4 F
e S I VA  fes
. kg 02 LI = [ =)
- “RHEREEE £ e = SR =
J —— Inlet conductivity = & = z 2
12.5 4 —— Outlet conductivity ﬁ; ? f - e :'3-'” ij'
7 o E !-og '_:: i :_ 3‘
] HL VeI 15 5
i E X - =
12.0 - o o - =
] = -10 5
] . A g
- : L O
- : - 0.5
11.5 - ! | [
\""—*-—-—-—-—._,...——-—:
~ 0.0
IOt )5
0 100 200 I 4{];_} 500 i T B00 Q00
Test time (h)
a) 0-900h
14.4 2.0
i - L
=
14.0 = 8 T -
= =
1 —— 1580 pg/kg H: E B }-—fg—/— 1.5 E-
§ 2000 ug'kg Oz l at -E i 3]
1 —— mnlet conductivity o E = | @
13.6 4 — Outlet conductivity = "= o =
- E % -
1 - g = & - B
1 = " pl x = =10 "%
18 & & & °= - 5
13.2 o - .-
4 ] __,_.._.w.-f‘/ % L =
- = =
- E o - U
- " = 0.5
12.8 = X M
] £ f“f‘**w——; I
e
12-4 L] L L] L I L L] L L I L L] L L] I L L] L L] I L L L L] I L] L L L] I L] L L] L ﬂ-ﬂ
S0 Q00 1000 1100 1200 13040 1400 1500

Test time (h)
b) 800-1500h
B 1-20 /4 41 316LSS chp = £ &0
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1 Mw (.Du{"‘; Tt 500 i
40 j) SE b”_}f«?r(tﬁ.!’!l]ltllgan&)
=3 \

Bl 1-21 4 4: 1 316 SS(%)# 316L ss«rmﬂ & SCC 2l fi

EPRI £ BWR -k it # ¢ e07 43 (7453 444501 304 7 44w % % 87 &
W BT BRR G B B - UK A T eg ok
FEAR SRR 03 B M PR PR O IR R M B - § A
LEAPHFRP - P {HEY 2 notch hCT# ¥ e R % 2 & L #HHp s
@ 2L AR o BIRROTRBL ¢ § 288°C PFi% & 200 ppb - Ak i & - 288°C pF
7% 5% 15ppb hie d ok i 4 o 102 175°C P73 § 200ppb B § i+ & 100 ppb £
THENiE o BN AR AT > A ER 25~100 ppb f#EIR - NWC T F P A
IGSCC % # » &= HWC T 3 IGSCC > fe Ltmsa@zévr%miﬁ,%fgz o B R4 4
SR AHWC ™ ¢ M4 Za A NWC TR &% » sah B aEp Lal P - § 4
FhF kAT €7 BE HIGSCC # 2 o #0304 2 454K 0 & 4T TR R A 0 100
ppb> & NWC B ™ % 5 § HlsdAzdes 4 - & HWC 7 Pl 2 ¢ a8 8 2 oo 4
FAAGE 4 kB s F IGSCC - 100 ppb & 4+ & NWC & HWC %5~ + ¢
® R IGSCC » Py B Rl & - 1~10 ppm = & i g3 304 SS 2 4 IGSCC g2 55
ol o o F AR LA Hadeds o BB R AR 12977 > ¢ § NWC~HWC
41 fa b g BLeniE £ (8] -
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% 1-2BRE %

(a) NWC
Impurity Sensitized Alloy 600/182 AS533
Type 304 55 Low-Alloy Steel
Sulfate saverely increased caused severe caused severe
cracking cracking cracking
Hitrate decreased cracking - -
Chloride severely increased caused eracking -
cracking
Copper (with Cl-) | inereased eracking - -
slightly
Fluoride increased cracking no effect -
Carbon dioxide incressed cracking no effect caused cracking
slightly
Sodium carbonate | decreased cracking na effect caused severe
cracking
Silica increased cracking - -
Acetic acid stopped cracking - no effect
Humic acid increased cracking - -
Zinc test inconclusive no effect =
(b) HWC
Impurity Sensitized Alloy 600f182 AS33
Type 304 55 Low=Alloy Steel
Sulfate caused severe - cauvsed severe

Other S-species

cracking

caused severe

tests inconclusive

cracking

cracking
Mitrate caused cracking - -
Chloride caused severe caused cracking | cauged cracking
cracking
Copper (with Cl-) caused sevare na effect -
cracking
Fluoride caused cracking - -
Carbon dioxide na effect no effect na effect
Silica na effect - -
Phosphate no effect no effect ro effact
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(c)Startup

Impurity Senaitized Alloy 600/182 A533 I
Type 304 55 _ow-Alloy Stee] !

Sulfate no effect - pgsibly increased

cracking
Mitrate no effect - -
|
Chioride caused severe no effect increased cracking |
cracking

Fluoride no effect - - |
]
i Carbon dioxide no effect no effect no effect !
|
I
Acetic acid ! no effect - decreased cracking |
Humic acid ro effect - - |
|

Argonne National Laboratory 7 W.E.RUTHER 4% 12 &1 4+ &2 4 ~ 35 5
A PEHI IS B AT 304 F 454w (B AJIZ iE 2 1 700°C/0.25 h+500°C/24 h 5 AT i A2 R : 2
coulomb/cm?)SCC 7 % e 55 » 1* CERT § 5 1 200 ppb 3 § T 327 > F & $# F
& 110°C~320°Co 4% 7 IS 45 40 B (I 425 JE 5 ~0.1 ppm) > &t 289°C 27 200ppb
BE AR 1397 > AR BAKE S T A BmAMEAk Y > AR A B Tt
7 R Al o e A W A e A o (the time to failure) o F F BRAE B 22 &
BAOPEIAp > FEp T A2 RE 9 IGSCC & fmend »apr o 3080 ik
FRFL S FREE ~ F PA 0 Z AL UPAEEAS 5N GpioApr BapeG 3o ppaEtR e & 1-
4B AR R PTG EFEAITAET P 200 ppb B F TR T 0 X PR kG o ke

o

% IGSCC ¢ 424 2 f 200°C~250°C » i ¢ 0.1 ppm Frfic B § 3 4o SR A2 R -
GEA AR o At R PR RE A RR (R 15 B 122~ B 1-23) - § mepk
AERA AT 1.0 ppm(F 1-6) v B R >150°C F¥ IGSCC AR R ER 4 > B A
>250°C i P R4 > B R R BOKBEE T LM I B BT BT 0 1l ppm &
PR EF 2o & 0.1 1.0 ppm AR TRE T 0 R K3 150°C 0 4 & £
AR R G D (R 155 4 1-6) o B 1-24 3557 304 SS A% ok it BB g (0 &
Fa R e Ak % =d +100mVsue "% 3 0 PF(ET B~0.1 uS/ecm) » BLA A
g d in St T 5 at L A[9] -
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%01-3 7 RIS RE RIS S

Feedwater Chemistry

_CERT Parameters

Cond. Failure Maximum  Total Reduction Fracture
Test  Oxygen, Impurity at 25°C, pH at Time, Stress, Elong., 1in Area, Morphology®
No. ppm Species uS/fem 25°C h MPa b4
A2 0.24 - 0.14 6.12 166 493 60 66 0.80Dp, G.20T
AS0 0.24 NaNO4 0.34 6.03 152 516 55 60 0.85D, C.15T
A51 0.26 Na,B,0; 0.21 6.40 142 523 51 69 0.88D, 0.12T
A48 0.30 Na2C03 0.43 6.80 103 476 37 43 0.60D, 0.&063
AL9 0.31 NaCl 0.51 6.05 98 476 35 50 0.58D, 0.426G,
A6S 0.22 NaqP0, 0.47 6.93 84 448 30 30 0.57D, 0.43G4
A66 0.25 Na,HPO, 0.33 6.47 B4 425 30 54 0.29p, 0.1163
A47 0.25 Na,5104 0.53 7.62 69 398 25 43 0.55B, 0.451
A7l 0.21 NaOH 1.16 8.34 68 390 24 52 0.22D, 0.34T,
0.44G,4
Al2 0.20 NazSOd D.66 6.90 54 345 20 29 o.22r, 0.?8G3
A53 0.26 N32303 0.36 6.44 47 329 17 22 0.22D, 0.781
A52 0.23 Na, 5,04 0.47 6.15 49 299 18 14 0.12D, 0.88G4
AS54 0.22 Nazs 1.03 B.0S 49 317 18 23 0.22p, 0.7803
Feedwater Chemistry CERT Parameters
Cond. Failure Maximum Total Reduction Frecture
Test  Oxygen, Impurity at 25°C, pH at Time, Stregs, Elong., in Area, Morphology™
No. ppm Species uS/em 25°C h MP'a b4 b4
Az 0.24 - 0.14 6,12 166 493 60 66 0.80D, 0.20T
A59 0.18 H25103 0.12 6.25 123 514 44 48 0.63D, 0.3763
AS57 0.23 H4B04 0.14 6.30 109 492 39 41 0.59D, 0.41G;
AS6 0.24 HN03 0.70 5.75 101 481 36 41 0.69D, 0.3103
AbL 0.23 HqPO, 0.53 5.90 99 460 36 53 0.44D, ©.56G4
ABO 0.22 H2C03 0.69 5.77 91 469 33 38 0.520, 0.&362
A58 0.26 HC1 1.19 5.58 83 440 30 37 0.43D, 0.5762
A3 0.20 H,50, 0.91 5.74 79 402 29 37 0.22D, 0.78G,
A63 0.23 H,50, 0.94 5.75 54 326 19 18 0.25D, 0.751
A6l 0.21 H2303 0.61 5.78 51 320 18 20 G.22D, 0.7863
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%2 1-42 FERT

)

B3 A %

200 ppb > & FR A4S TR B BRI %

Feedwater Chemistry Failure Maximum Total Reduction Fracture e
Test Temp., Oxygen, Sulfate, Cond., pH at Tine, Stress, Elong., in Area, Morohology SCC Grouch Rate,
No. *c ppm ppm wSfem  25°C h MPa z ameh! mes!
123 320 0.17 0 0.11 6.28 156 534 56 72 1.00D 0 0
9 315 0.21 0 0.13 6.19 151 538 55 75 1.00D 0 o
122 300 0.18 0 0.19 6.18 154 538 55 76 0.97D, 0.03T 1.9 x 1073 5., x 10710
2 289 0.25 0 0.20 6.80 143 492 50 52 0.690, 0.31T 7.9 x 1075 2.2 x 1077
94 270 0.24 0 0.12 6.08 123 513 45 4 0.43D, 0.57G; 1.4 x 1072 3.9 x 107°
98 250 0.22 0 0.10 6.21 1s 499 a1 46 0.28D, 0.726; 1.3 x '072 3.6 x 1077
91 260 0.24 0 0.10 6.15 7 328 25 31 0.40D, 0.601 3.3x 1077 9.2x 1077
95 225 0.23 0 0.12 6.15 105 448 40 64 0.41D, 0.591 1.7 x 1072 4.7 x 10”7
97 225 0.21 [ 0.11 6.19 80 448 29 3 0.50p, 0.501 2.2 x 1072 6.1 x 1079
125 215 0.21 0 0.14 6.17 132 516 48 72 0.80D, 0.201 1.4 x 1072 3.9 x 1077
119 205 0.23 a 0.14 6.26 98 456 35 66 p.62D, 0.3363 1.9 x 10-2 5.2 = Il:l-9
92 190 0.24 (i 0.13 6.07 96 449 34 62 €.67D, 0,331 2.3 x 1072 6.4 x 1079
124 175 0.22 0 0.14 6.23 157 509 57 80 1.00p 0 0
120 165 0.21 0 0.15 6.24 151 502 S4 80 0.79p, 0.21T 7.2 x 1073 2.0 x 1079
121 150 0.19 o 0.13 6.24 148 491 51 80 0.9%p, 0.01T 1.7 x 103 4.7 x 10710
93 140 0.22 0 0.12 6.10 155 514 56 a1 1.00D 0 o
95 110 0.20 o 0.12 6,20 173 523 62 84 1.00D 0 0
T
£ 1-57 FEART > 0.1 ppm Fipe 143 TR PR 2 &
Feedwuter Chemiatry Failure HMaximum Total Reduction Fracture SCC Growth Rate,®
Test  Temp., Oxygen, Sulfate, Cond., pH at Time, Stress, Elong., in Area, Horphology .
No. *c pPO ppm vSfem  25°C h HPa z % — mes!
116 315 0.20 0.1 0.89 5.70 98 477 35 al 0.44D, 0.28T, 3.0 2 1072 8.3 x 1077
0.281
100 315 0.22 0.1 0.87 5.71 87 435 31 48 0.33D, 0.44T, 2.3 x 1072 6.4 x 1077
0.231
118 300 0.19 0.1 0.91 5.75 56 182 20 20 9.320, 0.681 4.1 %1002 1.1 x 1078
17 289 0.18 0.1 0.90 5.80 49 315 18 10 0.08BD, 0.921 8.2 x 10-2 2.3 x 10-8
115 289 0.22 0.1 0.90 5.76 62 372 22 21 0.220, 0.786;  3.2x 1072 8.9 x 1077
101 270 0.22 0.1 0.87 5.75 61 324 22 21 0.21D, 0.791 3.9x 1072 1.1 x 1078
104 255 0.20 0.1 0.90 5.78 61 358 22 30 0,250, 0.751 3.9 x 1072 1.1 x 1078
102 260 0.22 0.1 0.87 5.73 56 339 20 19 0.35D, 0.651 4.0x 102 1.1 x 1078
103 225 0.22 0.1 0.38  5.76 50 n7 18 26 0.2680, 0.721 6.0 x 1072 1.7 x 1078
105 190 0.23 0.1 0.86 5.68 53 360 19 2 0.31D, 0.691 G4 x107? 1.2 21078
106 165 0.19 0.1 0.86 5.71 81 434 29 46 0.44D, 0.561 3.1 x 1002 8.6 x 1079
117 150 0.20 0.1 0.A88 5.77 B4 405 30 27 0.36D, 0.64LI 2.7 x 10‘2 7.5 x ]0"9
107 140 0.22 0.1 0.87 5.75 163 504 59 81 1.000 0 0
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~ = l?_ 3/ - 3 - 3 » 2 : {- ~ J-
%\' 1-6 % }F'/E)i_[ » 1.0 ppm mﬁﬁt’}g%ﬁ-‘* r%ﬁ-"*‘ i%\;lfﬁ m/E'J":é‘“t‘g:%
Feedwater Chemistry Failure Maximum Total Reduction Fracture see h Rate,©
Test Temp., Oxysen, Sulfate, cond., pH at Time, Stress, Elong., 1in Area, Horphology Growt te,
No. *c ppn ppm uSfem 27 h MPa z z e b ! sl
108 315 0.22 1.0 8.0 4,78 42 264 15 16 0.14D, 0.86G, 7.1 x 10-2 2.0 x 1078
39 289 0.20 1.0 8.0 4.80 45 91 16 15 0.19D, 0.811 9.6 x ]0-2 2.4 x lo'“
19 289 0.20 1.0 9.0 4.80 40 217 14 n 0.06D, 0.941 1.1 & 107! 3.1 x 1078
108 270 0.23 1.0 8.3 477 " 291 16 19 0.220, 0.781 5.3 x 1072 1.5 x 1078
110 240 0.23 1.0 8.2 4.77 56 33 20 23 0.14D, 0.861 5.6 x 1002 1,6 x 1078
114 215 0.27 1.0 8.0 4.77 50 3ng 18 15 0.14D, 0.861 8.1 x 1072 2.3 x I.O-s
111 190 0.25 1.0 B.1 &.77 59 359 21 18 0.15D, 0.8%1 6.2 x 1072 1.7 x 1078
113 165 0.26 1.0 8.2 4,78 63 395 23 17 0.05p, 0.951 5.0x 1002 1.4 x 1078
112 140 0.21 1.0 8.2 4.78 156 506 56 = - - -
200
180
- 180 —LEGEND _
£
SO0& Cond.
w140 .
[+ o
B ® 0 <02
- 120 * 01 ~09
< m 10 ~8.0
X 100
© a0
-
= 404
20
o T T T 1 T
50 100 150 200 250 300 asn

TEMPERATURE ('C)

Bl 1-22 Frpe Bk B H0 & sxpE gl R
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1
TEMPC

1

|

10

CRACK GROWTH RATE (m-s™")

| =

1.8 1.8 2.0 2.2 2.4 2.6
1000/T (K™

Bl 1-23 Frph Bk B ¥ A £ i S e i

300
- a
w
y
o
% ~EALER CHEMISTRY. |
- allocoo
:l:‘ TW 0+ He
= 0@ 0 + 50,
ﬁ A& 01 + Hi + S0
[
—ERACTURE MODE
o .
a OPEN =D+ TG
[/4] CLOSED = 5 + IC
(2]
2 EPL. = 2 C/em®
N &=1x107%5"!
-700

0.1 _ 1w 100
CCNDUCTIVITY at 25°C {(uS/cm)

>

=

Bl 1-24 7 -k fC SR T 2 304SS g B e T = gl 4 A

B 2P - P EPRIER ¥ ¥ £ 8B 0 K7 3 B 54507 445 SCC B Fie 17
¥ 313 * Constant Extension Rate Test (CERT):# {7 4% 57 i % 4% 4% 318 (304 SS/308
SS)%.284°C 2 ¥ ‘BT RIF > 77 2 By avkEE o BT R G A 0.3~10 pS/em -
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BAAECKET AR YA 01 uS/em 1T > 45 FEEE (W sample)s EPR & %) & 0.9~3.8
coulomb/cm?» % #:3% % 4 + LTS(Low Temperature Sensitization:500°C/24h) & 3. EPR
& % 7.9~18.3coulomb/cm?*(W+LTS sample) * @ 304 SS(FS sample)it 7 620°C/24h #
B2 (s th1 5 50 coulomb/em?® Bt B B AT o PR % 2 3R IGSCC ** p 2 3 2 1A
W2 HERAPM 0§ RIS HRAIEET SR HH LA 2 IGSCC B A
Fattgg S PR R o Aok -7 BB 1-25 9757 o do% ¥ U R Y A F B4 TR
GG E AR PR A EET 5 6 4ok k? BT 20 ppb 2 TR
0.3 uS/cm > Bl & IGSCC % 24 > 4c®@ 1-26 #77[10] »

1- 7304 SS CERT Bli# i *

- -5 1
CERT CONDITIONS AND RESULTS - ¢ = 2.2 x 10
qu' " Time to “F s Reduct ion

Test Saple 2 2 Conductivity Failure (ksi) (ksi) in Area Flomg. Failure

N Cord. (Pt bl Impurity { wmio/an) {hr} [{MPal ] | (MPa) | [L3] () Morpho Logy

1 w 170 -— None “0.1 246 LE] 62 29.8 29.2 BO% Ductile
388 l429] 204 16500

2 W 160 —_— Nome “0.1 177 103 6% 3.0 5.6 B5% Ductile
708} l474] 150 IGSC

3 WrLTS 180 -_ e 0.1 244 91 63 31.1 26.8 5% Ductile
{630) {433) 25% ICS0C

4 WHLTS 215 — None <0.1 91 123 64 48,3 32.5 90% Ductile

(273)° [847] [433) 10% IGSC

5 WHLTS 19 125 None <0.1 293 228 59 75 36.3 100% Ductile
11570} (409]

6 F.5. 195 — None “0.1 156 52 43 16.4" 16.9 15% Ductile
f3s8] f299] 85% IGSC

7 W 175 —_ Na, 50, 0.9 BO 6 54 12.8 12.8 50% Ductile
[455] {372] 50% IGST

] WHLTS 165 _— Na,50, 1.1 &7 59 st 8.3 7.1 60% Ductile
1406) [354) 40% IGSCC

9 W 185 -_— Na2m3 0.8 BO.5 59 56 6.8 10.8 0% Ductile
[408] [287) 70% IGST

10 W (3] 125 Na,CO, 0.6 144 75 58 22.8 15.9 558 Ductile
[519] f402] 45% IGSCC

1t W 21 — Na 0, 0.3 229 115 73 3.5 28.5 100% Ductile
{795] [504]

12 W 23 125 Nast 1.0 160 B9 62 30.1 20.1 50% Ductile
[613] [428) 50% IGSC

13 W 130 -_— N.aNO3 1.0 144 T &0 16.7 19.9 T0% Ductile
[490) {413] 0% IGSCC

14 W 195 — HaNo, Lo 88 61 53 12.9 11.9 254 Ductile
[419] {565] 5% IGEC

15 W 195 — Nar 1.2 116 73 60 18.6 13.9 40k Ductile
[ 300} (107} 60% 1GSOC

9p = Max load/Failure X-section ? Strain Rate = 6.7x10~5 min"l 5.

m.,. = Max Load/Original X-section N Time to Failure Normalized to 2.2x10 “min

LTS = Low Temperature Sensitization iSOO C/24 hr) Measured far from fracture swrface - uniform neck region

FS = Furmnace Sensitizaticn (6219C/24 hr)
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STRESS {ksi)

27

j=u

80

70 -

a0 b

30

20

NDE

SO‘:J

~ 1 uSfem SOLUTIONS

~—~— HIGH PURITY WATER

160-195 ppb OXYGEN
22x107 % min~!

50 100 150 200

TIME {hr)

250 300 350

B 1- 25304 SS &7 ok it 8 4% i ™ 1 CERT 4 %

0 -

60 =

50

GinEos e

40 1~

30 =

20 |-

21 ppb O,
0.3 uSjem

w

65 ppb D2
0.6 uSfcm

w

w
185 ppb D2

0.8 uS/cm 23ppb 0y
1.0 uS/em

Bl 1-26 304 SS 7 7 RIS 2 7 )

TIME thel

T
i
-
.‘3\
@
=
—
ik

% W Fitzpatrick 1% % Bz 2017 &% 42 RWCU x 5L g, ¢ s o 18 RWCU & £ 37

o {
;
|

» offgas radiation monitor 3§ 4c » 12 5 & %
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ETRPIE  ARRRT F WP ik o S84 FIT F B offgas radiation
RITF A A AR R BRSO RRIRFRKET R S 078 uS/em > £k
194+ kR 212ppb > & #F k& 0.72ppb o -l 1-27 - Bk A S M 5 A ) - =
(% [SO4*1>100 ppb F¥) » %[SO4*]* 1 100 ppb *21 Tz 5w | - =t » £ A g eh
FRf 4T 5 60.5 5 o A4 F 24 IGSCC th@ 36 > % F MM =~ (50 328
i rd 2o FiE > TR S d R IVE o % E 2 45 Action Level 3 h& R
HUEREEHEALIER okt 2 FEET 44 ) U RS 3
Sppb 11T o SE AT A HaenA A K 95 9.38x107 mm o hed LB 1S A F
R EATELE 0 SR A AL 1.54x10 T mm o AL IEIER o F) P E M > K

F R[] -

1000 10
RWCU SySIEINE
&
L 3
100 “
R
&Y £
w
& 10 \ 1 ;
-]
E 3 k s
= & A k5]
@ N A 3
+ ¢ ¥ ¥ Y F 5 % =
1 i)
‘_.:-
. !‘m []
i Y W
[] " mm =
0.1 = A 0.1
612917 TIANT 71917 71417 711917
| eSulfate mChioride a Conductivity |

B 1- 27 ¥ B Fitzpatrick +% T fx 2ty & » {8 gk v FAg$

% ® Columbia 1% & Fq 2017 & F) L #4lm & 37kcdpr > A4 RET R ~ ik
A AR RER A FRR > HFF 0 16%F > K ET RS 7.1 pS/lem 0 ARk
143 kR 792ppb A EA T E R 192ppb e 7 5 %5 & » > F] Pump cavitation #
3% condensate filter/demineralizer (F/D)# resin precoat (5 7 #¢ 3k 4 e 1)) R4 o
FIHATE NS T R 10%% FFH - 12 ) PFiempa® 2 100ppb 1T >

4 10%% < % 23% > Fife®d 56 2 1 100 ppb > 7 -] FE{s% 1 50 ppb > ¥ %% 5
20% 75 Fefh B 5 23ppbo 2 (57 F 2 T 24%15 0 ALk L B 4o 0 ho ] 1-28[11]
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1000 30
%
=" 25
E Y
: ——
2 100 ¥ “; - 20 T
= * g
= o
s - 15 o
] S
= L5
= 10 10 =
S o
o= *
1 T T T D
6M6MT 6MTNMT 6MEMT 619117 6r20M7
| + Reactor Water Sulfate +— Power |

B 1- 28 % B Columbia +: 7 Fyeid fr-k ¥ L35 483

32 ki EHsI)

& BWR ¥ - F]2 72 S kR e 4 0 FIR R s angai s poF ﬁa;t » %
TERANRAKRFALL LR E SRS Y BERY R AR FFRE T I
B o F H K B ELFr R Y (Reactor Coolant System, RCS)# ' 4+ i (i & % »

F B MR B RPV & RCS chB 42 % 38 0 4 Frokeng Va0 4 G iRdF ot
FHREEFREFESHRATC 2B AL 47 ¢4 2P 85 IGSCC # F gk
i#;Action Level #icid & 23 1V 8 F]1 3 443> RCS #3487 5 ~ Wkl 4 27 45 54
Rz eng L T3 o 4odh 28 1 B PP AT 1 AR KU T RS o

BWR kit §idga A4 KR RE T RGBS Fi:E D = B ivix - 24
#(Cold Shutdown): <200 °F(93 °C) » = #_i=#:(Startup)/#: & #%(Hot Standby): > 200
°F(93 °C)& <10%%* 5 » = &_# 5 & & (Power Operation): 210%% 5 o &5 fr & 42K
2 > 7 = i Chemistry Action Level » ¥t { B & 77 Action Level 2 ¥ 3 4o & 72 &
LAPERPN A EREHMPF o Ra o HIE L BEIE > TR IBSAp N Y

B/ R ERS AR RER Ly g5l R o AT T A L RE o Bldoi & r
AER S BPRE A LA RERE RRE S 0 F RN S E R BT o L
FERIFFER o 2 - DN R E R R3¢ 5 2 e B ek B AR

i% 2 (Water Chemistry Transient Conditions) % 1} 55uE R ¥ X 6|8 (732 5 > & 44F
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a2 AER BRI T e cERBEDER TR N oL R
U A PEREPET LR o

Action Level 1: 4o AZiE 2t Sicie » ¥ a0 € = © 3R 07 34 o AQEPFen
RV A ()& BRI I ActionLevel 1 12T o (b)8 /] BF P & 3E {7 §F F Rk &P~
BEA o M ERAE 96 BN R -8 FFBHEL A4 o ()F R 96 ] B
PR RIEH L FER AT RETF AR ED FRT PR L
BEP AT G H AT A 0 U EE M I

301-8 B

- Frequency of Measurement - .
Condition Needed Practical Tolerance
Daily (grab samples) Daily
Normal Power Operation
Integrated (feedwater metals) Daily to Weekly

8 hours (grab samples) Every 8 + 2 hours

Action Level 1 96 hours (integrated feedwater Daily (or more frequently) to 96
metals) hours (max.)

Action Level 2 4 hours Every 4 + 1 hours
Action Level 3 Within 4 hours Every 4 hours or more frequently

ActionLevel 2:4r % 4z S8 P& 7 s v i AP P B2 HF T L - L8
e Ry A ()@ Bk PC M B B 0 5 3 Action Level 2 14T o (b) 4
RN B TER MR B R B S T o (O) 4o E 24 o) BN "R 3 Action Level 2 12

- , glj@ﬁf' f;‘;#y; y ¥ ® ;@. 1._3\@ ;; [Es fa;‘ﬁp—r %’}ifﬁ*’??/? .;%}E;;]J;‘@ ’ xl%;k,_g ;l;é:%fﬁu
AT HEEMEFTG D I FPFFEFE . B2/ At/ P FF 4 il

% it & 5o 3t E 7 HWC-M & NMCA/OLNCHHWC 7 i > 4o % 3% 8 & > HWC
B AR E T o ek Y LS S BT A S R T AR
(A)A4r% 7 L AF MBS E hpF PN G 0t 288 T Action Level 2 2T » B ¥
VARFEFEEE - ()42 ActionLevel 2 11 ¢ 5 ¥ E 22T H A T I F ek
L o dok i BBaE o MIFE LATRE L DR Y S

Action Level 3:p* %8kt © o' UiE > oS 428 0 fdic > P& 7 Ak-del)
RAELBEFNT L QWP OERY B QB BHREVI Y 0 RS
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ActionLevel3 1T o (b) A4 | PFP RiBFER MR S eBHR2 2 47 o (¢) 4r®m iz A6

] FERN '8 2 Action Level 3 12T > PIRETREAELE 0 TP B AFEIEE LFTE
%ﬁ*?@%%%’%%ii%ﬁﬁﬁiﬁiﬂ%ﬁﬁéﬁ?%ﬁ; F AU SR A
LB/ AR AP R F L Ry RS e N E T HWCM &
NMCA/OLNCHHWC 7 it » 4ok 235 F 8 > HWC & S fis 3538 (7 o dogg * 1 it
FRORBEHT DT HP RN FIREFIEATR (DR T IR L AR B ATE
SPPF R AL -t S 3" 3 Action Level 3 02T 5 W 02 B iFiF FiE # o (e)42 1! Action
Level 3 ¢ ¥HF R REFAIRIGE 5 DI L% o dok ¥ B % o A
BELAAE L BRI i o

Bl BB FE £ (<200 °F(93 °C)) 0 & 1- 9 BEF 0 & b BUh ki dle B 6 Sl

24

S E o 4 1-10 B A Az F/H & (> 200 °F(93°C) & 10% &) » 42473 § 2K

)

Ao HE- REHRFPRERESET AF BBARERS D 140 °C(284 °F)11 F 2w o
BEF M 300ppb o FIEASL BRSO BRI AL ENT o A & B AT R
FrFE A 4 IGSCC g & o

\;\
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Fo1-11 L e 5 E @ (210%% 5 )% § 30 B AL T RGE

# HWC & ¥_NWC-

4 1-9 -k 42 #] % #(Cold Shutdown, <200 °F(93 °C))

Frequency of L
Category Chemistry Regime Value Measurement pé%?:;;%'lael
(Needed)
Conductivity
Action Level 1 All >2.0 uS/em Continuous
1,2
Prior to Startup All £1.0 pS/em Continuous
Chloride
Good Practice All =5 ppb Daily
2
Action Level 1 All =20 ppb 8 hours
Prior to Startup All =20 ppb Daily
Prior to RPV 2,3
Pressure All <20 ppb Daily
Leak/Hydro Test
Sulfate
Good Practice All =5 ppb Daily
2
Action Level 1 All >20 ppb 8 hours
Prior to Startup All =20 ppb Daily
Prior to RPV 2,3
Pressure All <20 ppb Daily
Leak/Hydro Test

% 1- 10 bk #2241 % #<(Startup/Hot Standby, > 200 °F(93 °C) & 10% %)
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Frequency of

Category Chemistry Regime Value Measurement gc:ﬁg;?:lael

(Needed)

Conductivity

Good Practice All 0.3 pSfem Continuous 1,2,3

ggzrr:t’;;"we’ Al <1.0 pSem Continuous 2,34

Action Level 2 All >1.0 uS/em Continuous 2,3,4,5

Action Level 3 All >5.0 uSfem Continuous 2,35

Chloride

Good Practice All =5 ppb 8 hours 2

gg‘:r;‘;’i;"wer Al <20 ppb 8 hours )

Action Level 2 All >20 ppb 4 hours

Action Level 3 All >100 ppb 4 hours 2

Sulfate

Good Practice All <5 ppb 8 hours 2

gg‘;rr;‘fioiwer Al <20 ppb 8 hours )

Action Level 2 All >20 ppb 4 hours

Action Level 3 All >100 ppb 4 hours 2
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# 1-11 Yg-k#z+] %3 (Power Operation, >10%7* )

Frequency of .
Category Chemistry Regime Value Measurement Adc_iltlonal
Guidance
(Needed)
Conductivity
Al =0.15 pSicm Continuous
{with zinc injection) =H1oH
All
Good Practice (without zinc <0.08 pSicm Continuous 1
injection)
All
(corrected with zinc =0.08 pSicm Quarterly
injection)
Action Level 1 All >0.30 pSicm Continuous 2,3
Action Level 2 All >1.0 uSfcm Continuous
4
Action Level 3 All =5 pSicm Continuous
Chloride
Good Practice All =1 ppb Daily 5
Action Level 1 All =5 ppb 8 hours
Action Level 2 All >20 ppb 4 hours 4,6
Action Level 3 All =100 ppb 4 hours 4,6
Sulfate
Good Practice All <2 ppb Daily b
Action Level 1 All =5 ppb 8 hours
Action Level 2 All =20 ppb 4 hours 4.6
Action Level 3 All >100 ppb 4 hours 4.6

p.s2016 # ki F4g31 % 3+ Action Level 1 225 3 ppb -

33 PHABEE

331 #FP o gs

hE B HE AR TS 304 3 Bk H VB2 A dod 1212957 o b &
At ASTM R SL§5 157 T o 38 ¥ Pkt § B0k 1000 ASTM B8 » w8 & 24

R AR ARPF TR LI BN R R A REAY > BB R
BB REB Y EEARRFE g 1773 b AL SR B R o piRiE
R LG RIFE T (testload) 500 gf ~ i g PR (dwell time) 10§y » 12 2 RyA & o
¥ §E (distance ) 2,000 pm e 3 % 1 (Sample 1)~ 3 % 2 (Sample2) fo3# ¥ 5 (Sample
5) f# RJE IR 12 L AT 2 600°C/48 o) BF 5 3 F 3 (Sample3) foiE F 4 (Sample
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4) BARILIE ERILABIT VR R 1050°C/A0 S dm g H Y s 0 AT R
600°C/48 | & o

Yofl B AT RS (B 1-29)%77 > GV e Fari AgReanidt  HH R F
AT A BTN R T4 e D R R L AL H B B
ERMPEP NG DEFE RS e REMRE Mo ApRLT 244
B RN RA S X Bl A PG BN { B R Ao SR B F S A
P73 PR AR e 2 N H 304 2 AR BB R R R R I o

g

% 1- 12304 SS # 5= & vt )22 ASTM %8

% C Si Mn P S Cr Ni Mo
ASTM 0.0 - 0.0 - 00- |0.0- 0.0 - 17.50 - 8.00 - -
0.07 1.00 2.0 0.05 0.03 19.50 10.50
SAMPLE | 0.0498 | <0.005 | 1.04 0.0025 |0.0027 |174 8.06 0.0052
450

=3
z
w
wl
4]
=
e 250
™
T
200
~ug
150
100 ——Samplel —Sample2 —=—Sample3 —Sampled ——Sample5 —CW

1 2 3 4 5 & 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Position

B 1-29304SS T H & A~ +7 5% %

3.3.2 100 ppb FREL 19423 22 100 ppb & 43 RIEBE %

R REFETT o p A4 304 7 4 (304 SS) TR P B TAH ek I
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PR AT R R)EFE TR X A H UbendE Y AR %R B 4 (0] pF)
kg R o A0 ] ek BT 3 Vogroove FHT I A E P A A R o 4o
B 1-30 757 > BE o7 Hofdd= 4o 4 o % B 4% o pL 2 o 44 U-bend 3 5 ihd 6 18 (72
Ao FRA G F MDA E R EFRAR TR R 2FE ALEES
Fass 35 1

BORREB ET AR YL 117 uSlem 0 P B 5B 500 ) BEd Sh1s o T R
REFEHFREAT c REET > B% Y 1 (Sample 1) B3 2 (Sample2)

-

BEFE Y R REFT TS - 4ok 1-13 2B 1-32 9777 o Rm o> d AP Rixid?
Pk RAREHIS 0 1 F S ELL S0°C T g0 L TR IFRT Y
B BT R T RATA R R AR T T 4
B EHR A 7 5 R o B ] -

e pF > 4 U-bend 382 7 817 & o A 478 R > £¥F V-groove & 453 500 | p¥
BlEEs T A Mt 2 4ol 1-32 977 0 BT g ER TS 500 ) PERIGRLT A
7 HdAds o ¥t Vegroove X ST - TROFABAFRE BV B ER
Bt B¢ scRApR o FR@ 0 A Vegroove snHE @ H R Z H R F LA e RERAR
P OEE NS T 5 4o 1-30(c)2 B 1-32(0)*77 » Bor FALR B BT HE RS E

B ili £ AR X SR K (EDS) 447 0 8- HEEI L 6 HA{A IR L

EI G o PR FRTR Y R R 0 4oB] 1-33 2B 1-34 971 o ¢k > U-bend

EE A G BRI MILATA S BRI AT AN e AR o

#. 1-13304SS T 3% 5 sample 1 ~ 2 7 100 ppb £ & 1245+ 22 100 ppb # #+ RIFEE B

500 | B 15 2 TR % 1

Sample(g) 0 hr 500 hr
1 7.54494 7.54434
2 7.42453 7.42415
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(a)+ ] V-groove (b) = ] V-groove

B 1-30304 SSU-bend 3 * 0 ] 2. SEM % & ~ 47

304 SS Sample

0
-0.00001
-0.00002
-0.00003

-0.00004 m1

-0.00005 m2

-4.75E-05

mass change (g/cm?)

-0.00006

-0.00007

-0.00008 -7.5E-05
sample

B 1-31304SS T 4732 % sample 1 ~ 2 % 100 ppb #rf& 2 42+ &2 100 ppb & &+ P38 %k
B 500 -] pEis 2 B 1 E

100 NTHU 0/11/2024
WD 40.0mm 08:13:09

(a)+ Bl V-groove (b) = ] V-groove

39
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] 1- 32304 SS U-bend & % % 100 ppb £Frf& {2 4+ &2 100 ppb & 3+ P38k 3 500 | p
fs 22 SEM % w A 17

C W) 2 0 Kal

e Y NI Kal o Y Co Kl
~. ™ al
o L ™

] 1-33304 SS U-bend 3 ¥ (= 1) % 100 ppb £k {242 £2 100 ppb & 4t pl3# k3%
500 /|- ¥ {5 2= SEM % & 4 722 EDS 4 47
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. Map Sum Spectrum

opm  NTHU 10/11/2024
WD 40.0mm 10:10:

Cr Kal

0um 1opm

W 1-34 304 SS U-bend 32 ¥ (=% 2) & 100 ppb #5124 & 100 ppb & 3t iRl38 7k 5
500 ] pF {5 2. SEM # & 4 72 EDS A {5

3.3.3 1,000 ppb £:fe 12423 22 1,000 ppb & 35 RFEER S
B SR B A 0 304 7 454k (304 SS) THREVEFALTERE TN
U-bend 3FF &7 4 m Rk BB T edr o B %7 0 & V-groove T3 A3 P A
A ET Ao FMEE R TRRI L FRArRE > S8 F T L
fel &P AR Y LS R P 0 Aol 1-35 91T o
POREBRESOET AN S 14puS/em 0 058 500 ) R B (S 0 TR
FREREAT - B HGE? B #AJLaE " 3 (Sample 3) foi# # 5 (Sample 5) 0
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RIS fof 4 LR B T) 1,000 ppb Tk ¢ 0 TR B R kAR
foded 1-14 2B 1-36 %77 > T A NREF LR 2l T T ARBER KA
3 g 2T 5304 SS v ARE L Qﬂ?mﬁ’}‘ria‘ﬁ'i o ¥t R B RIEIE £ T s
FEgitrapigzd o

¥ U-bend # 538 7 4 o &2 170 > 4 V-groove & =358 500 -] BFipIZ& {8 Lk
FohF B o hoB] 1-37 fhm 0 BR st B OB R R 500 o B T 2] dde 4t
Wik G oF et T AR ROt W AR T frk 32T R R 395 100 ppb 0 B i 2
% 1,000 ppb Frpi 4+ & & B R R ik 2T > V-groove X 3R AR TR fevE G
P % RSB A LRSS ot MR A o 4o 1-35) B 1-37(c)
S e R AR ML {5 AR R A6 RASINA SR M A B F erH 4o 0 304

BRBEEDIR S R E N E HIVHFIR % o & EDS e BV LR T AT
AHREY FREEIRAEEY o BB ZIATAFPHEET > 4ok 1-38 2 F
1-39 #1771 -

% 1-14 304 SS T4 22 % sample 3 ~ 5 % 1000 ppb #ifa 23+ & 1000 ppb # &+ %
B 500 sz BE R

Sample(g) 0 hr 500 hr
3 6.86727 6.86653
5 7.17965 7.17922

(a)+ Bl V-groove (b) = ] V-groove
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B 1-35304 SSU-bend 3 * 0 ] 2. SEM % & ~ 47

304 SS Sample

0
-0.00001
-0.00002
-0.00003
-0.00004
-0.00005
-0.00006
-0.00007
-0.00008
-0.00009

-0.0001 -9.25E-05

m3

-5.375E-05 m5

mass change(g)/cm?

sample

Bl 1-36304 SS T 473 % sample 3 ~ 5 % 1,000 ppb £z 2 453 22 1,000 ppb # 3+ Bl
B8 500 | pEis 2 FE % H

(a)+ ] V-groove (b) = ] V-groove (c)% w
B 1- 37 304SS U-bend 2% ¥ % 1,000 ppb £ife 1345 # 1,000 ppb & &4 |3k 5 500
| FEis 2. SEM 4 & A 47

43



. Map Sum Spectrum

Fe | I
I
—
15.0KV SEI

L)
10pm NTHU
Ly

In| |In -
S e
O T T
11/7/2024 o
WD 40.0mm 15:32:52 2 4

T T T S T B B B B
0 12

O
14 16 18 V

keV

¥l 1- 38 304 SS U-bend

e

(% 3)%A 1,000 ppb £rfE {2 8p S &2

B 500 -] pF1s 2. SEM # o & 72 EDS & 47

1,000 ppb # %+ P3¢ %
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I Map Sum Spectrum

Mn Kal

10um 10um

B 1- 39 304 SS U-bend 3% % (=% 4)# 1,000 ppb Fifz 1243 22 1,000 ppb # 45 Bl Tk
% 500 /) f& 75 22 SEM 4 & 4 454 EDS A 45

(z) PFI+%agHEak

CRRBEHA A L H SRR el 7 e IGSCC Pz e F Al &
#F O HFPERFRALL A 100C 2 o A NWC & HWC BB ¥ » s B A
WAL F ORI B PR LR ok 4o K K BWR chF i Bl K
2 NWC TRBE T 4pvt » B EE'E 37 5 - HWC T8 chag it 304 7 454w 2 W & i
Pt RREEFAMAAER A A AE S R TS N W o MRS A
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3k B 25~100 ppb # B} 'NWC T § f 371 IGSCC % 2 » & HWC T+ § IGSCC>
AW PR AR Bk P i B - 4 3 BWR L A 2 SCC eh
Moo h T MGEAT A 4 A 2 IGSCC o 4 §RIT VA A L TGSCC ~ -4
FHEA-m §F 385 5§ §5°72 844 8 8-k7 82 IGSCC & TGSCC g2 58
TOUBIAF SR G A EhE o dek iR F E 6 @ SCCH A chil 5 E i€
BRERFHRETT €7 L DIGSCC # 4 > #3304 7 &4 > F 5 TR ER 1
%100 ppb > A NWC %3 T % 5 5 Hddzdnd 4 > & HWC T p] & ¢ 2t 8 2 dde
WA e
AR RER fed SRk Y CGR § MR+ H 40 L NWC 2 3 § seffen
BRT o Arg HE R A4 CGR SEE R M 4 A T4 B4 kil o
ARBFCFRTETAMNEARAS pHEL 3 R AAAME £HF MR ETEE T
PRTERSFAT RORE > L ByRM T o AR s P 0 CGR & 150
°C~200°C # FIFF 5 § % (o MBS G SPLR - 7 103 I & 150 °C~200 °C 3% ¢h
BTh RERLAERE TRAEAS L A5 M > A R ECP AT § FK
P B A K S > 4 FP BWR A 4240 % F % K ECP chF sy
£-44 401 316/316L SS > & 3 4eid T FEKkY 316 SSehBlE A RS 0 B
HWC ™ srdiedfid 100 i3 § 7 ehlicid o 4B 86 K5 > 316SS 1 & e7SCC 3] & 8
TR e % 0 316LSS A & B K LNET & 03§ l:’i’.??,gé;; ¥aig beid 4 41 316SS &7

AR PR F‘Jfr g4 T ETBEI)]}J

-

316LSS B s = £ ik F > e 3
% % B Fitzpatrick +% T §1 42 Columbia +% & By @ 5o k5 - 3 2 s

o
A
i
e
e
o5
ey
}
\_x

SRR~ 0 FRPe e 2R E B8 15 1 {7 5K - Fitzpatrick ¥R R A2 # FEE 0 T
BEH g Rt E BB AN R TG REFER S TS RILHHES - Columbia
TRPIEIL 10%7 F38# > 2 PApe @31 100ppb X T # F 4 K2 -

F-4+F SRR PR A 5 €100 ppb R 124+ 22 100 ppb & #F RIFE IR E ¥ 1,000
ppb Frf&iR4E+ 22 1,000 ppb # &+ RIFETR B P 5 % BT TR 500 ¢ PEIRIGE
BoFRR DR ET AR KA A G P AR b DR B A A T
BBE LR DBIBRERNT 0 B e B A AddelE 2t 0 HAGk
BEETHEIREG B4 hRB T REFBFE S -

FapM R ey kg 0 A R R AR R 100°C b enipliRis % o A
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ﬁi“%ﬁﬁﬁﬁgﬁﬁzﬁﬁI&EC%&%jﬁﬁ%ﬁ@$£ﬁ$’%%ﬁg
R g ML MRE BT M d & AR BT 2 44 1 SCC B e
-4 KGR 113 100°C 2 e7#7 7 GE Global Research Center (GEGRC) £ GE Hitachi
BEFHFRFHFORES S WH D AR F 200 ppb &2 < 3t Action Level 1 enik 3™

)

25°C ¥2 288°C s £ i FEF L o Bt =X P SRPIFET 0 BB R T50°C 0 A F i
& 6~7ppm =+ 0 F ik B A 100 ppb A4S 22 100 ppb # &+ ~ 1,000
ppb Fif&138EF £ 1,000 ppb % 3 aﬁﬂé%ﬁ’gﬂm+%wW$a’mﬁ%
BFRF oA FLEPHLA R L PP TR REF DR ERE L
Bod R aRAF O FEROTARER BRI & A WAL e TR
BB R R 8RR PR KT RGERY TR R R §
B AT JER F 4F & 100ppb T 0 B2 ARIA F Ak S~6ppm R & At
FHEMEBIREI R R 4% E A 1,000 ppb > $3F Sdn MR P SRR mREE A
PRFEADPEDER > TTALLT BRI BS

4t R o P iRdpok it B SIFTIR R R ek Fo TR
B fA2puS/em T o F AT BmERESER T 2F A 100ppb N T > FHRESE
BEh 3 A G BlsAsds o BT TR AR R F TRE T (6~7ppm) > 304 7 Ak LT K X
[ ZREHZFEFEHF KRB D PF EmpPREF A T 1,000
ppb > F E e & o 304 2 Sdn T A 2 HMAsds 0 8% ¥ BB T (6~7ppm)
FF gt o ok & 5 SRR R RAZER T L RPF(100 ppb) » T ig
B I0B > FRARLNVE » B ¥ CHEPHEET > R &N PR T
SEES

3 §
Bow R E R R H0 304 3 S MR R R SR O] SR B B P

N
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ki

S HERIFRRTACY BT RRLF AR

) #%

ABE -~ P F DRFIEEA R A ¢ 2 uT 108 £ 112 £ E R
d g REATER D PER T E R 2R R R TR0 F R SR
B2 izt >+ il @ RG 1191 Rev. MUz tidp b2 28 © RG 1191 $30 4 (L3 FF 2
POl RACY AP E S B R BRI ROTREEREZF 2V APEFR(TI PR
FE E PR BT R MATE F R L LA e R

PR RCTR BB RS PR S SRS (5 BT R R R b 2
LA R/ G/ E) B s FEL L a b 22021 & 01 * 01 p £ B NRC
FHABEESL 64704 TR A B F BB L L HEE | PNRC Inspection Procedure
64704 “Fire Protection Program At Permanently Shutdown Reactors”)(12 = f £ IP 64704) >
He 503 & dndnsldp AR B R A HARRIE P P B R R e sk O (risk-
informed, performance-based)= j# « R &L P F & 2561 T B TRAL BRI F
Bl(Inspection Manual Chapter 2561 “Decommissioning Power Reactor Inspection Program™)
(27 J A IMC2561) 0 % 6.1 &dp i > o 20 BB L 24 Feni B A L2 Th
SEGRE)EF G RAE ﬁ’ﬁumTfé@u&%%%wﬁﬁﬁﬁ’ﬁ%éﬁﬂ
ENBX2EERZ “ﬁ:‘f)‘lk‘q_ s REIITAR 2 RE

BP TRY X PRAFE* 0 @@ HERF VR e 3% ERHe 2
TR L B A G 20 L PRA S T RS PR L L PRA
T2 # o A3t E -4 RG 1191 Rev.l 2 2 M NRC ApMALZAE L P ~AREESE S
F U ROCLRA S LARERS BB CRBER O S
RIS R (R )RR T RE O R ’Tﬁ'w;$ L PRA 054
BAERS RER H ARG LT o

APFERFIEREERNRC b "o 2 FAp AL RSP ~ARZARR T > TRARR
ERREAFH RPN T ATV R TR RETRITRAAT ’%”z?ﬁ“f HP R E &
Bs/FXFHLpd o 2 fNE 2 HERSALEA o
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+ 2

SELT LTI RO BPBTRCFRERFLL LA T R R AR
PR IR 2 PR ST

AFEE 21 L PR AR 2 Y oA NRCAR RS P F & 2561
RFAZA F TIILOS ¥ > G 3 ARPTRGF R BB VAT & 2 F R HE ¥ 22
FLRMERY PRV TARBEL G (R R RR VR BTG
BARAY SRR BAIZEFAE FHEA 523X LR
REFRARSIFZR AL SR EF AN ER
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) RESEIETH
21 = Jfle nEEFEHR
AFETAREEERGRB BT AR GRTARM 2 e £ H R p g2 Ao
E o~ LB T AR 2 T30 @ 3% Inspection Manual Chapter (IMC) 2561 ~ IMC 2800 -
Inspection Procedure (IP) 37801 ~ IP 87104 ~ IP 87141 % £ 9 f; > # ¢ |IMC 2800 -~ IP
87104~ IP 87141 1 & W3 $F HRp %2 B3 22 VP E(E TR E M
Eoet iﬁéil%i NP AT
2.1.1 NRC Inspection Manual Chapter 2561 “Decommissioning Power Reactor
Inspection Program” B!
d 2R NRC ## 2 ALZELP 4 3cp 5 2021/01/01 » A &3 BHP P % &35
T p e(Purpose) | ~ ' P #&(Objectives) |~ @_& (Definitions) ;~ % i %233
(Reactor Decommissioning Inspection Program) ; % » # o 3t st W",ﬁz i~4 DECON =
340 F bt SAFSTOR = 582 AR B3t RIvs i 2 if -
2.1.1.1 (2561-01 &-)—p
& “,f PR (AW L (R S R P
2.1.1.2 (2561-02 &-)—p 1
3 47 WP AT
1 ZEEBRERPT #FRF T KRBT U TF RRpiE X
DIF R ER R ETE 2B ARF SRS IIT - B AR
B2 B R RS e E A RS L ER LT R LT E AR
RSB 2 TR AR e
2. Hn (1) RF chin b 384 1 38 & 1Y £ (post-operational transition) -
“,ﬁ?. AR B R R e F AT vl QR hE F & Ko 3T
CER R r el SR “,’TT RFEE s MR Q)FFT RERY T
% r v i o ap it “,ﬁi R R BB T AR ER DT ROR G
(plant status) ~ % { (modifications) -~ & 3 fr /B 3# (maintenance, and

surveillances) ~ F* 4% 3% %] {r % j&-(problem identification and resolution)
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LW FF 3K (fire protection)( 2 fE i I i) ~ % 4§ & 1F 3 (radiation
protection) °
3. WA IR TR TAE MHREIF R LT AT R IT
SR IIT 2 F R BAE .
4 ZPRMFBEBEARARIIPFFGARBZREG DT IRA [ o
2.1.1.32561-03 &—% &
% i~ (Decommissioning) : % 2 &k & * K 35 & fuak o TR AR 2 I
BHRE T eFE (1)fF f??ié?_? FI0 e L] TR SR B
(2) & r 1 vil”ﬁ’%"‘f SR R IR N
2. DECON : WA ALY F P ORHES A AKE o Bl fret e
T AR BHEFIM I HRIALE
3. 1% % % 7% ¥ (Major Decommissioning Activity) : $f>*4%3% %5 » = @ ¥
A LR s A A s R FIAY L (H PWR 5 - =
Flre g8 ~ 3 BWR 5 - X fr= =x Flfe4d) > & %E’(Jf"’r“ﬁ% z 7 GTCC
(greater than Class C) ¢ 3 4~ chie i & ) 4o 4995 % > #F R & NRC
J2 3 #& < 2. PSDAR 4= 10 CFR 50.82(a)(1)z P 790 % {5 » = ¥ B B

P
VLl

£+

—t\S

4. X A i& b 3F & (Permanent Cessation of Operations) = ¥ 2 & & %K ¥
v Hoe

a4

T R LR ER S fF B 5 NRC &P
AdBab MBS A B F BEFEE S A R FREDEYE RS S
4o Aok WAL FRET T F BRI L afree,
FRBERALE BApM sl » B2 R 2 Fivr BE -

5. & 4 # ‘$ ¥2 + %t L (Permanent Fuel Removal) @ 2 45 10 CFR
50.82(a)(1)(ii) > #4F M Fhpre ¥ AABE Y EPF PR AFRE 1

% NRC @MW ik %o Gfe MR 15 > R E T A B 1L
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6. B 51 R % 3F 2 (Post-Shutdown Decommissioning Activities
Report, PSDAR) © 10 CFR 50.82(a)(4) & fecif 2 > 3P0 3% B crnfe (2
TR RNEEE RGBS DAL AN R AR 2 R
PP Raktg AR MR RS

7. B ‘&4 7 2 (Risk-Informed Approach) : — #8324 - #-h % F a2 d
R - A oo AR TR A EEF RGP R AR
o T UBET R BRE(TR G E R)DeE F R RN TR G B
MO()T R g AR QNI T G 5% 1 ()R B

RV oa AR

2.1.1.4 (2561-04 & )—tk Rk B3 %

Y

AR SABARBEVELER KB B T AR ] CARBRAEE AR
By d o ARRBIARE R REP 0T
LARZY 3% D4 RGLISA T3 £ ik it #7it » 2 8 ffh
HEFEAAL B30 X P e NRCHTF 6 P o bR AR EHE
1ﬁé1@¢6&m’%%%@ﬁﬁQ~GPSMROaNMIkN
PSDAR 2 * %+ 20t @ 5 el N A B 5 g f 90 2 o > = 7 ig
FERFRFED «d WFR{rE 2 R R L 2P FERF
& & LB E Fqrdy sl AR (1) NRC 0% 8 45 o420 g 2

Wik {r% 2> 22 (2) NRC (hE B BF R 2o~ - R £ 84§

o FRBFRARRS R RS 0D SR ARRERLF
iﬁﬁ&ﬁ%&ﬁ%’uﬁ%lﬁAﬁﬁ&ﬁﬁQQO Egga T o

L A S R

OFEEErd e S A RS RS AL
SE S S

(2) #RF et~ BB R E T R ES R B
FBprg o >0 B L2 RE fo
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A

Q) #HRF P 1 i syl RPN HHEFEE - I
TRCﬁﬁL%i%ﬁ%%#g%%? R R Rk ST ApRER R o
(@%%ﬁig%ﬁlﬁ&ﬁ\Qﬁﬁﬁﬁiﬁﬁﬁﬁ%ﬁﬁgo
MBI E T EN T 5 BALZES 2 (Inspection Procedures, IPs) & =
& 3B [Ps ?’J‘—lpi—*ﬁ@i T s FEIRE AR P I EB R E T
ROEHRB-HL 45 0 Jih 0 AR AERE 28 0 BB 2 R R
H o FRARET R A5 A B
(1) ARZEp s A 5 1 & 9770 & AR %425 3 (Core Inspection
Procedures) ) i+ £ 7 - =t o #7 31 BAR R FH T 4p M n
AREFERMEEIPE Y 0602 & THRRRERZ | P anthie 7 AL
i 18 B3 % A 3% 4 (Regional Branch Chief) s /i o
(2) AR B P sk B #r5|cha dp fod 2 Hp e [P Mwﬁz TR TR

GHTARBY TR IP 4o IMCe 2 AR B{o3 THAL

v

R e BT R R F R X 2N AR

TR IPAPM hE BARFL (PPN R ST e SR TR R
RSN IR - uf f,‘.r;m#ﬁ]—’ VAN PR I

(1)Post-Operation Transition Phase

(2)Actively Decommissioning (DECON), Fuel in the Spent Fuel Pool

(3)Actively Decommissioning (DECON), No Fuel in the Spent Fuel Pool

(4)SAFSTOR, Fuel in the Spent Fuel Pool

(5)SAFSTOR, No Fuel in the Spent Fuel Pool

(6)SAFSTOR, Co-Located with Operational Unit, Fuel in the Spent Fuel
Pool

(7)SAFSTOR, Co-Located with Operational Unit, No Fuel in the Spent
Fuel Pool

(8)Final Status Surveys Underway, No Fuel in the Spent Fuel Pool
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~’F@$%uﬁ%€ Bk hE T § ALY HER
EHRfer EP RREL 2 ML TERFERTR A BRI R

gk gt d o s d o iR d r%?:‘r B ey st F R BEH Y

=

FAn s o I PR IR R 0 BB o % 200 2 R DR G o ' AR
%335 NRC ARG ARZFFTRAMPE DGEM > 254 T R
hEPERAE RO AL 0 8 BTN L B ik e g AR R AR 2
(b4e> 3 B g PRI R ey i) RIFFE GV i G L BT H S

AR PIEFF B TR (Fo

2. 3521337 & % { (Modifications or Changes to the Facility) : f:& {7 iz
GEE Y 8 (4 10 CFR 50.2 #7 2 &) 2 o » R K 2 7 1 (1)EP ©

AR G P SR A4 B @ 5 (2)% NRC 4% % PSDAR; (3)
=3 1 ﬁf

3‘7’?2}%@? % PSDAR % = 2_7% » #;p@—'}z IVECATN _-t'J",%fi‘i‘éﬁé ) fe

F PSDAR # 2 2. p 425 F 90 = » i NRC 3 ERE A

N
q

yaa %E’iﬂ( 7’\ %)} Kﬁ:t R ‘)‘IET]"} B I (l)’l]‘l'lr'j_ /'(‘ }g i %\F [‘%%frp\ %?K’EF{‘

"

CABR A TSR REA A AR @ B btk e
)\ B W:%@;mgfrm ‘Lﬁ‘ o

AAAR G A B RGBS b @ 4 (1)F 0 - AR AR

=

TR R R (DA AR EC] Sl e B Bleir 41 SR
BB~ Al R Ao QTR ik~ BILgT I e (A4
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% @ izttt e B el (5)E s ris Fo At Ap M i

S

AL %42 B 3 (Inspection Procedures) @ AR %1 1 G AT ILF- 1T X {riF R
Kk oo H A FR AT AR RRBDE 2 BREES S (P)
Bt R R R TP P R BB FEFARR 0 4 T
? T4 IP & §2pF 4y 3| (Temporary Instructions, TIs) & 7% &3 & IP 2 &
deoip FREMG RARETELARESDET R R R R
K E R Efel 8 T g FlF o IP R A FRASEE RS P EEA R
FORFRI AT ENRFIE > SR B L Y oA
FWEPp I ERAMABRRG EFE fm,% AT ARRE B
B TP dr B AR c ek 3 B TP A A * AT 2 0E 2 (e
AL AL @ > F M A ZEAAMIP) R ZERNFERAET AR
FILFARRE o
R %3+ 4 (Inspection Planning) © 12 95 % 3 ¢ 7 & (Regional Management)
AT ARV ERRBASY T EY gyl TR e Ade
e B ¥ AN IP DA R R R R IR TR R
BArinE | 195 PSDAR ¥ his ff &3m0l 2 R4 B
R FRFRYRESFE R T ARRRIILTIFRA
i€ 787 PSDAR #f5 it éhis B 4 — 3 & 82 PSDAR #45 it chps [ 4
4 £ B2 % 4o NRC(% 4 10 CFR 50.82(a)(7)) « ffl 2fc5 %
MBI EPFRY BT R R
(&3 xER FBFTR CREFRETRFIE 0 T
BALRI (T Bk i TR o« bl4c > X B BhE AL
4P K 2 G i (b otk bR T R A R s TR T
HWEA AP Mk Mk @A) )

2 Bend * A3 Vil ZBAAARERRE o
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() TAUK R T TRREFIF e m £ o 30 Btk R
Blde s TR R RS E B RSk R ;e“;p{s—’ﬁ; ¥R E
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A&

w4

(m

SRR LS B S T A
ROk 17 i s ek A ¥ L& ¢ 7] eh NRC AR %1
To ALBRLH BB _f}é;}j;ﬁgdzmqp B ”Hﬂm = ]ﬂifrgg
o P EEE Y TRR ek RS L ARB L AR -

(3) 45 1B % o ~ F IAep AL RBLIRE T E ¥ R PR B
T R AR s A Bl ~ FRERORS FE
Fleng pefht 2 £ &g RER SRR oAz o B i R bl
ARGk B ERMTREER S AR FERRT RS 2
EAR AP TERPTEIRDE AR T TR
AR ik @B F FFLESS Tf,l,,fw,ﬁix/f—r LR ;}ﬁ-xﬁg;}iﬁg—‘i\; s
R REARER -

(4) ikl P BBV R BT RF AR S LI RS L L TR

=

g "$ P 2 %5 £ * 2 SSCs (Structures, Systems, and
Components) ° iz# SSCs ¥ v & 35/ * kK ~ J'IF ~ T 4 5 bifeix
LORER 34 QRIS T RAE RSl T ERRfypIEE
T e BR oo R EF R R R TR
W2 ¥ Mo RBFLLHFTE > BRT-FERZE B
FAERGER  ARRRRTGZE R Y AR RS E B
- eSe B SR P ke 3 £
BRI S RFRRE LY AT S IP 5

()F B39 g dp A sd® R i 59 % 2 enilg i 3 " LB Q)FER

ABELT FEIRABETTETPEL RIFPESRLT 2L (2 L

frend i & 2447424 )~ PSDAR % 5 Q)REint A ehd mE A §

Flo2Z 22t S (DFE RSP P e FHPFEGETRE o
W@ F A B i pEREEL AT ~ 503 0 X
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W R Y ONRC LA (F0 WEFHR LT HF B i

‘?“
=1
ey

oo IE AT EFEG RE AR OREE
. T ¥ § % 4 (Periodic Management Review) : % 4 B B2 % 41
AERBETE O E P TR F RO BEREA TR R
Fengit » SR EIPRIARITZTY REDEZRER - ATHRL RN
FARWE » RFFEA R R AR DG AJRIFL {3
&iiﬁz%#%ﬁ%%?ﬁgﬁ1—ﬁﬁﬂé%*ﬁ§1ﬁqﬁﬂ
F Lt IPFPE) o $4F R F 500§ & BRI HE KPR AU
FRAONTER IR RO G R BEeE R A ufofii
W~ Aofg it o
. 7 & AR 2w 47(Basic Inspection Process) : NRC L %3 3 & 218 7R if
SR GAPFIRE T E o ARB I TR I o TH BRG] B 45
@ * e AR Il ? Srid e PG L 2P A F T SR ER &
75 IP64704 2 AR Bk lic o o 20— Uk KR ko
RBERFERT L ALY ) AR P 5B F $2153 NRC i 7
BRI AR R B E P oS fog okl SRR ) ¥
MLi o EF R THRF O ERARRFR FRERY AR
THEF AR R  BAET SEA O IR R R
B EF RN ORFESRRE A RF AP RF AT S
PEARRED 2 AATABR BT HI
O RHBZEH MR F > RPRRDPFHF L 2R Rl
& € EAR
(2 4o ERARRTE > RRR R Y i F s 5B ROE i 5445 R
RELERHLLERE KT AFFRF FEd o NRC Je i
kR B Behp T 0 TE L R RFERRE TR RN & -

BN o4 TG A Ok R R R AR g A4 o
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P uEFrpEr B R - MBAREEFRY FEATHREFF £
PETRFEEIPYARLZRIE g AARZEBRP AET
SRHBEFRGERETR R IR F A F A/ EFGMRE
VLB 2 GRERR TR c IRHAR B R E P R L T A 0 {8
Jis3l 4o NRC h4p B rg e

(4) BARF S KPR RA P ILE F 17— 4 § k(exit meeting) ° &

EYRBREF R MREDL (v £ 2R AT A L f e
BEE

BB MPT N SR T R R L A AR

CRRP A = ¥ Y osg P b o,
b iE R (T L ORIE AR B & - 30

=

BAHFE 2P Lok T
Ao R s b MR g R T e R F IR R DL F R

S MR R R

2.1.2 NRC Inspection Procedure 37801 “Safety Reviews, Design Changes, and

Modifications at Permanently Shutdown” [l

d £ F NRC ## 2% p 45cp 5 2021/01/01 > & & 3 &P p 5 & 45
TABE R TARER R 2 TARRARS
2.1.2.1 (37801-01 &) % p &
PrafFRE % 2% 47 2L F # £ 10CFR50.59 TR N RIEE%
HAL o AR R T AL 2 st o 4 o
2.1.2.2 (37801-02 & )AL & &
1. Kf@tﬁé‘}_%ﬁ#g{ AP
(D) #P#ERE % 2 a@afmAd AR TRL R
@ Bfoid s m F Ik 2 AR §5 (technical specifications, TS) % {
Q ap#HRE ST >3 LR 6 LI RBIITRE - ST REF
R e o ent R E R e
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() FEsRaFPEH B H AT 5% 23R A B R BT s Y
i 10CFR50.59 et B2 9 e FHETE # L B &
Foo APdFRY AT ¢ 2F 2RI OTE SR o

(4) FEsRak s AR > Dle B E S KPR R P - B
TR &3 4F £ (PSDAR) » ™ 2 H g cn { ATE W% { R4 -
R o

2. KPR R ma

\\\e*

3T
(1) EHE3IS5AEFRL R/ 73 4 0 ¢ 42 10CFR50.59 &
Fhtk o 2 1~378p F KARR I kig {7 10 CFR 50.59 =& (4
FOERER) R R U R H AT TR 0 TR
ATHMEFZEET §20%% 0 VAETRE 2 -
(2) EF a2 /& T EFEBARS 13 B URETFRY AT EFH
# 10 CFR 50.59 3= ;% o

RS IGERE SIF-] £ S S E SN R E
3. R RE N EfEd

AR LT @ iy R @ (threshold) | W] % 2§ & ~ R %
{ fris Fséﬁvh“{»g’i"%ﬂﬁ/\%ﬁ%%ﬁ ko FT 7o HHI
FY EEOR e R P ARRE LR 5L R L 0

2.1.2.3 (37801-03 & )AL &
1. - 43 P|(General Guidance)

LEFLRE G RIERC AR T MR R R ek iR A e
WME BT TR R A B SR i ok KB IR Bt
g gj_}i.é»%g }4 J'—;p,ft;_o

#¥7 10CFRPart 50 4L B ch§ ¥ 121945 10 CFR 50.59 i& 17 % { ~ i
@R Ao 10 CFR 50.59 wvdF 4 27 35 NRC # 8 chfin ™ >
HWAERPY T R TR 0 PR AL ¥ i 8 FSAR it
T 4RE % 2ok o 10CFR50.59(0) (2R T A= R 5 F i

60



PpERER T AFTER P T RN Bt A E TR BT R
10 CFR 50.59 &= 2 § & 3542 &7 > Wrr e . F F £ 10 CFR
5059 0% o ek FE R F A TE £i2F 10CFR50.59 =i » E'J«%ﬁﬁﬁ -
#F* 10CFR50.59(c)(2)en~ T8 =B 2 > AR T % { ~RIFE - F %S i
EFFREERBERE -2 FEALEE NRC PR L % %@}P@ 10
CFR 50.71 "2z nif3 ~ 3R 2 ch#l 7 | 2R 2% NRC # 2 o

1245 10 CFR 50.59 * 7 %’—\ﬁﬁe’»iﬁ TR L rE- 242 5 10CFR50.59
Faf % 3% { FSAR ¢ #rit 2. SSCs o 3¢t & £ 3+ & £ p (Offsite Dose
Calculation Manual, ODCM) ~ & F %3 3+ &% 3.7 (Quality Assurance Program
Description, QAPD) ~ TS » 3 & s * % “fit 2 SSCs eh { » Jis % & 10
CFRS50.54 T3 pRix i | 87 - ${30 2 MenR L > FRFBF £ 10
CFR 5048 "if 17 | chiie - HFREL ¥ § 2R F R4 258757 % 4
F 2P fr R YL o
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LERE S RBEED A@)iEF G HEBDIESK o 2 PSDAR ¥ 4 it chp
FAoRAEREAZLF A E AR ] 0 2 195 10CFR50.82 T #
Pinx b e NRCHFE < ALZ A 7 - T & == AP ¢ 7[5 AR &
Fodok BT B U R ARFR S 3O AN ER oo 2 A
BEFIAIPchpfEod g KR feprfed oL B S HRET i € 4T
HAFFREETRRLEACLAR ARFR ERRAET D P5
et * b G2 A 2o RS Y RFI IR -AREFR LG
L ARRFEL A SHEBRRELTY o
2. “,ﬁ% % > % &3+ % (Decommissioning Safety Review Program)

DFRFLFRYPFR? DL 23572 ROFRY F RFTEH

WR@™ g o R 2T TAFR ERY W
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[ 7% & ¥ SSC s SSC HHF exfnchl 2 F 1 - ik - % 10
CFR 50.59 ZfRWHES A BB G A=t RL B AR ¢
RHERBDWRERIE A | Tl o 7 G ¢ 453k TR iy
HWfedpdl ~ EF - A0 6 R oz o
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2.1.3 NRC Inspection Procedure 40801 “Problem Identification and Resolution
at Permanently Shutdown Reactors” [
d £ ® NRC % # 2 L%+ p 4 22p 5 2021/01/01 > A& 3 RPN % & 35
"R CTARRE R 2 TR
2.1.3.1 (40801-01 & )—A % p &
1. 1395 NRC % /8 eh& F %38 (quality assurance, QA)3* % - 10 CFR Part
50 fi45 B 1R 3F XV 325 R F b ul R fof L R4S 5 o0 2%
o
2. FEFLARIE K 2 fhPririm R L5 % B NRC P 57 QA 3 % fr 10 CFR 50
B % 10 F & R (s o
FERAFRF CE 2 FHIHEL 2P FRADFETF
2.1.3.2 (40801-02 &) —AL B & f
L FRFRY b8 IID AN 2 FR AR WAL el o i b
@éﬁ;ﬁ%%ﬁﬁ%i%ﬁ%ﬁgﬁﬁkigﬁo%%?ﬁ’ﬁ$
© 38 » 4 & %53 3 (Corrective Action Program, CAP)e#7 5 35 B - 12
Vb RoF RS B 35 BRAEEE T
2. FHH73 A5 F I3 E R E & iE 2 (significant conditions adverse
to quality, SCAQ) 38 B ~ %73 5 &A% 2 &R AL m & » g p o>
475 B ¥ % % 4% £ (Licensee Event Reports, LER) e
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oo ité 3 LM 34 10 CFR Part 50 4% B % XVIII £ 7 3 (5
FP e AL AT RBR QA R Y AR LT o TR
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2.1.3.3 (40801-03 & )—4k 23?-%‘9 3l
1 - 43l
WBRALR Ll & | g iFIERY 0 AER ~ f e CAP &
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2. # ¥4p 31 (Specific Guidance)

(1) &P+ LF 450 A 5 K MArf2ie AL 1B & 10
CFR Part 50 "4+ B % XVI 150 o AR5 R $H4% B el rfoik
WIERREF2RF L MAEFEFRFET U F R B e
CAP - 5B ¥ A REFH ML 08 27 {150 5 F ahfin -
“’ﬁ@&%ﬁlﬁﬂﬁﬁ’iﬂ“riﬁﬁﬁﬁéjiﬁ&%ﬂ
ARG R o vt FREBEL CAP P AHT AP R
R AL AR o

A~ % CAP chp cnd B ZAHEAH - L P VB LTKRA
IR E R A ER > Gl RRT A F R A
S FERE G2 AR F FRGREFEA LR R &
ALY CARBZARERL GBS T
T RFEFHEINMPEFF L RIS T IFEN E LT &
THOMBRARALL F BRBEA L M- B AR ofEL
MA g AFETHE AP - ARBREE S 4 A3
EFre b THECHONHEFF R o RZERY BT
CHFMEFREF L XY RIHAETEF TR -

FHFELCAPH B ARER BB S FREDCAP 3K ¢
BFE Gk TRFEFETH  BRT REFRY S CAP § A
Roo sk 2RI es By a4 PRSP AR S fr i@ i AR o 5 R R PR
AP E RO FRERET B F FERESREH XS i
o FPt o ARRE f‘%ﬁ?%ﬁﬁ‘ﬁ ATEHEPT BPEFY S

(2 b FREDFLE ST EF RERBR Y TGy w i
Bl AP F IS E R Y o ROk

66



B D CAP o= 1 A- k7 F # B ¥ 2 P Ed % 2 and
AR R F CoR Bz itk eV B (TR /R D,
T FZEINEFCEHFUFRf- KPE L SF4 o
BRI

£ F)(root cause) & f B aF BRF iy gl T o @ 2o AR AEH
2R AR Flo pvh s HUEE T HE E T G ok 2 WR A RALT
EPEg2 BB BFEAFEFEORFLT T TR FTE
EpEs AR REEML TR TR IR
Tem B A AR T BT ERT O ARBREY BHLE
s enge 0 £ 28T % 10 CFR Part 50 "4+ B & x5 1%
zg.o

-

F_*

R ARRFAFRFRE LEFFRAFLIHEF S 05
Ee 2 o MBS pHEEH LI EHRPEF AR .
(3) A% F 6% & XB 24 * 00k (%60 10 CFR Part 21 il v » 4%

TR %{@9ﬁ%%%%ﬁCﬂhéﬁﬁﬁﬁﬁgoggﬁ%?
B NRC e st b & o ARZ B d Rass o #FRF R

R A &8 A F 45 10CFR Part 217 42 4R 44 Ffe 2 £ RIE P
BF TR o

(4) ¥ R F ch T s 1 & QAPD 2 QATR(4rif * ) ¥ 3p? o ipit
B P X% E F 5 & 10CFRPart 50 fitéx B eh® + > ¥ 7 it $
it 2p ¢F ek 3E ~ 10 CFR Part 21 ﬁé’ﬁ;}ﬁ gl s B > B mr‘?;-%‘”g 1]
MEhEF AP ARBARFHEEIHEY BN ?Li-'i”f
BRE R RSN A D el iR e o

FRAch AR DERF A u o I ARERE

(TS) ~ #4 P ¥ 1t 3+ % (License Termination Plan, LTP) ~ &8 383+
BAPMARR 4 B AP B TE R R J{EF DR
i > 4= CFR1050.48(N)(2) i} # ; & 10CFR 1020.1101 " 45 5417 3£
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PR RMGEY ZRBREEETREAFP A EARAED o H WP
fer et B EEaRrEF e ES 4 -
bR B S R T rLE A 45 10 CFR Part 50 #75
ERP T2 SRRSO & W%i R 3T o BH T A
PO REE R 5 FH % 2 L L AE o aw - ARRT
P BT RAM A * SRR HE 2RFERRITR G RF
BRens AR Ao X 2R M EfoRokE
kg mH PR RS e DB AR il R
FTREI S BTLREE
(5) AR B Fp M R F A frd 1 (Fleeha i 4 | g i73d
WA MFTERE 2 cARBR AL NP RGP 0T 2 7
EOGERLEREAE O ARBET AR BOE G P R
R 1T O BRI E IR REART F IR AR
HARFE
Bl pd ol F0Ek{c NRC 1% 2R3 A 7 &3

L
BRI SR OB AT R 0 R ER BRER P % o B T
FF IR AU E B A A P RERER T AR
BOFRERA FEh1 (FR2- HR S PR ST F R

SR 4 BRE L AR 4p A AT o

2.1.4NRC Inspection Procedure 71111.05 “Fire Protection” [°]

d 2B NRC ## 2. L% E P 4 252p 5 2023/01/01 > » & Wik 2 TALRP
e~ - dndpal ) 2 & p 7o “,ﬁ?. 2 AR B E R NRCIP 64704 5 4
(IP 64704 ;km M 3 2R 53 v 12 5§ ~ - &)«

2.1.4.1 (71111.05-01)—iL 2 p &
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1. APp V3 E @ s im & 350 R Lk Bu R Tk
PUE [ NOB FEeH LR R o
2. APRFWPHIRIoTY LR o
2.1.4.2 (71111.05-02)—- Jé;i#;q 31
OB R E RN LR LR R BT R LR
N R ERE ODORERRZLGER DI LR -FAKITZE- XV L
EAR B L frd 2R (PRAER S 17 5/ E 4 % 3 g 3l o
2.1.4.3 (71111.05-03)—#R % & * (Inspection Samples)
1. BV % d BAR R4k & (Fire Area Walkdown and Inspection Sample)
FHHETIP N REFRATEFFARKZRFELY CPETS
(Fire Protection Program, FPP)(7= & FLif 17 7 33+ %) e 3o > st
FLERM - XEH N SHERRE B FEE - B34 B
PR o JFETAPANRERFAT BRELTNF
(1) T 7 b 21 A= ViR g ]
A P TS FIALA § fo ol  PRACK R Y ) E FITRR T 224
foi Hoerh B o Bl BLAs W R{oadE R > B 45 (safe
shutdown, SSD)((&4F g < 4 #r) % F o & 'HiT cnfefF v 24 o
B. #5135 FPP § 41425 3§68 L ivE ~ Bin s 2]
BRI TSN GE R TR BN TR F pl L (TR F .
(2) * %Rk A
A Bl R R A A £ % 9 FPP fritAp 4 o
(3) &5\ i} 17 & ¥u(Water-Based Fire Suppression Systems)
A T ARRIRDT > P RFBEFET YR -
(4) 5 #8= ¢ & ¥ (Gaseous Fire Extinguishing Systems)
A. 5 7 4% % 41 2 (penetration seals)2. & 47 K 243 > ¥ 7 0
B F R VAEDER IE A o
(5) =R LK i
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A FHEFFUBEF NGB TR X T ARBETE P LT
TR RY cTREANE B2 FAPMER T § R L Beh
# o
(6) b3V r LK F

A.v%%Jw%&ﬁ#vwaiiﬁﬁﬁi?ﬁ%ﬁﬁ

)
I
F_L

(7) B &4 (fire watch)

A PR A R ¥ ¢85 EFLD BEFTER ¥ MR IFS
WET BB AP R NREI PR F LI IR
Fo ¥V - FAREFFZELFRIPPERA B REDRLEE
FRAFN PP | LT CE RS

2. i B B RAiF Y
BB EE T - p B B (Self-Contained Breathing

Apparatuses, SCBA) erifie ' & o ARBAFF 5L & £ =X o

2.1.5NRC Inspection Procedure 71111-2IN.05 “Fire Protection Team
Inspection” [']
d FFRNRC ## 2 AR%4AZ 4 30p 5 2020/01/01 0 & & Facik 8 ML

B T - dmdp sl 2R RPN BRI 2 B b AR R E R 12 NRCIP 64704

2.15.1 (71111-2IN.05)—4R. % P 1%
1 BT RV P75 (FPP)2 SSCs A F it sy < H w3 a0 o
2. HorERADET pIL FPP R L R ITE%R S TRB e~ 25T #
{frh % FBEFF A NHRBEVPIEIREG R aERAE -
2.1.5.2 (71111.21N.05)—~ 4545 3!
AR 2] .E.&F%%ﬂ%ﬁéﬂ P B R B2 N R R R R (B
AR VRGP UR PN R R R s BT AR
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By oA FRE frRBARZAART PR FEE B iy L o

B~ SSCs ~ FPP % { /i3 ¢xfc FPP Frcg #lch&k 5 1 8 B & » R
BFEEZE- 8
(1) e ihipl ~ R k2 SSCs: & AARZ2Z Al > 1B - £ZFE

# X_FPP p e & R2 SSCse Jpitdfrimsgdlang b e

T RGP E AR P AR SR IRFEY RS .

A BB AR 2 g iTET E;}éﬁﬁ@—%"i L& B E 4 47 (Fire Hazards
Analysis, FHA) &+ % % > & ;%% (Fire PRA) & 47 #7if - 3k o

B. Bz B~ pdfod di Lk Siang 2 PRI & NFPA 41
Fooo RERRI PP Bk Sk amRtac 4 B8 ¢ i 2 FPP an& oo AR
& L B4R Rk S (very Early Warning Fire Detection
System, VEWFDS) s SLen@ v B K T4 F # &2 8 LA T ¥ K

(2) ¥ te% 22 SSCs: & AARZZ HhA#cI > 1B o RIENF LR
TRE» X 2B E(aF v ibir)m SSCs - 353 % # SRA
(Senior Reactor Analyst) » ™ gz 2 X % 1 SSD ek i ' £ & & o

MR AT - B VR RBRELIRE G OTRA
(separation of circuits) & %z » 2 % T B iFRERHB 0 R 0 R
FE2 oy i EER S B ET(RAR) -

B. $ 4T Pp V%2 L {15 SSDARR F > I SRFE M | ATH B ) B
AT KU FE R SSC 7w 4 (v fd/5h v fd > i & SSD e FHREE 4
¥iE
B £

actions, RAs) » Rl A2/ F hif * h BEFHwF P URE

T B enE > B 4 47 (safe shutdown analysis, SSA)¥ g 18 i
g

& 1% (operator manual actions, OMAS) g 1% 4R 1% ¥ (recovery

OMAS/RAs #_F 45 % o ? RFET ERT > BIRT A g%”ﬁ
OMAS/RAs e i 2 g » bldo# Tzt 25 3 £ 2 &8 T P EHRK
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ROMZRRETTY T2 R ERETEEUE )
BV EHRFEEA QKA 2R o ek T 2R
() FPP % { @ F B2 22> 1 B o FEp {7 FPTI
% e FPP % { ° Bk A e HIRRFRic 8 A APBTREL
&?%1\ﬁﬁ%%i\%ﬂﬁﬁ%iﬁ’éﬁﬁ?ﬁﬁﬂwl@*
RE BRI RL o TR
GRS FPP R L7 € HE 2 BB o AR F) D6 S ST T
B
B. { #7ehk k% 2445482 ~ FHA {o SSA % FPP ~ # 2k % { -
K o
C. @Bl {5 SSD 1T ¥4/ 3 ¢ L 7
(4) FPP (7oc g 4] & AR B2 Adc: > 1 B o BB d Focd 41
RAR(T T R R AR BN EP R E)
A S erEPE AR T A RY 2T R A - ST
EehiFp gl 6 FEREL R o

2.1.6 NRC Inspection Manual Chapter 2800 “Materials Inspection Program” []
PUARLERE P OF & L 2020/03/20 FF o 4ok 2.1 ik > A AR W LR
A Bt N AR N R o P AT o
2.16.1 p &
1 3@ Ak 'k 2 ook s AL (risk-informed performance-based) 54k 2
=3 o
2. R R & M(Hr0)E 2 TR ' & Fo(risk-informed) i) 7 4R %
BT A2 K S AR R IR iR o
2.1.6.2 % &
1AL ELER A B ey o 19951 * A 5 5 Bt
FRPRI TRBRLESE > & 5 122345 5R> & 3 HIF
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ARG 0 BAERE ZAEE R T R R ATH L RBIER
I R T4 i~ 2R e B DREfcX 260h G5B > BT S
SR & "B 14 o

2. 220 FARER 35T 5 7 3 0 (1)® AR 2 (reactive inspections) ~ (2)
HELAd ~ B - A R S AR R AL R~ Q) B2 i R
B@)I BRBZR O FHENRAD HRE -~ (6)- SRZ (DL &
7R T R

3H AW S I - BEF S BT FRASFFLIT A A AR
Bfp o ML ARFDRFETN e PHFFTEZ - EFRTA 10
W BFBh fomiiEA A E F hiedke

4 R'EE AR L - BIRL O B RFRBERE FE - AT g URET
%‘x@,%?léi’#fﬁéﬁ?}tﬁ B2 P H AR R o T ST 2 B
H(Th'e= & F)De EFRRATh 'R L I(1)7F i € IR A
Q)M nV T 5 x 0 W E Q)RS E T LA

2.1.6.3 it %45 5]

RFR Rt b A 2 AR L BRI AERE 2
frd 3 # & NRC & fehfe o GAWERBRTEZRE - I RAREHF
TR T fethe X Bk s Rl E R G ST 0 R HE s
Fh o HRRERDERAARRZUE BRI IFL R andih > o 2 RER

REEY v nF o LARBEE G A % 2 v/ Rt

- O

MER e I PR T INME B 1 o2 SRE T

¥

BALZT AT P 5094 BN $he o Bk 32455 o SRAB AL
WALET L3 p el 2@ RFIN RS - FHRFLRT & FREFRY
I 1,5“»"3_"% 2V (AR RFARR PR —,e«#?ﬁ@ LI pv
HEALBRIE ¥ R E AT LA AT BR IR T (bl B 4

SERWES EUE SRR E AR R T IO
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AZR BB ABRIL T AISE D (1)F ¥ # k! (licensed materials) 1%
SR A QT L B E ()R F % 3 (RS R B
GC)g it R EfB &~ (O)FHE 29" REF-NFRTE Q) & /e

AR E AT S e

cE BRI AN A - B Y 0 AP
bR g @ S B A N R GRRE R e T e

ABZRRHE ML G AR 2T £8c WX 2{r g Rz
AP AT R G D (DERRREL FER  (QBRERF ke 4| @

Bk~ Q)HAF R A R Ow e SR R TR 2 RIE ~ (4)E Lesahg
FARZEEFRfrE s M A andih R EARER &2k LR
rRFFTIPE L ESG A SEE -

R ARFAATIFRE LG D5 - EREADFH S RER
HERAFZT RO 0 &5 LRADG o AT RN SR F] o 4o &
MBBR R P E IR FORATLIET M FEBRY

TR e S B e % ehiE T 3e sk o

2.1.7 NRC Inspection Procedure 87104 “Decommissioning Inspection Procedure
for Materials Licensees” [°]
PARBARR F 5 2022/04/26 FF o 4od 2.1 FArit 0 AE AR WA R
T NP ARM PN F 0 P AT
2171 4R% P %
1 e e 3 23 iR (F A B 2 RE 2o i F o
2. Eﬁ;&“f R3-HEFEHENRCE Ko
2.1.7.2 AR %45 51
EERYEFEES UL B LT RPF AR RRE AR o F AR A D
FRFE VRS FERP TR PRFEEELIG R DR ME

Mg B E BERMAD A RN Tt £4 AR FIURETE

21»
T

VERy VIR D RPRE SR > BN AR R RIEE o R R R SRV
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f* & R4~ a2 f 3+ F (Decommissioning Program, DP) » 1995 7 & % 4 3%

A

G

#
FAEPRE L FRFEAER T ARSI DTSR MR LR 7
& 1

6*,»

Ptz 3 d o TR AR BALE o FIERN N F b G 0 B

@%“w@’4&%@%«&%@%?%%%%%Eﬁ%’iﬁ@ﬁﬂ
$T A R o AR A B 1 8 E R e IP 84900 T ik T s

RS T

2.1.8 NRC Inspection Procedure 87141 “Limited Scope Academic and Research
& Development Programs Including Animal Use” (1]
PARBARR F 5 2022/05/16 F F o Aok 2.1 HAriE 0 AS AR WA R
Lo VAT AR N F 0 WP AT o
21814 %p
L rasRFRE2Ed 3 § 22 1004 B2 - s Mg B ok 2 o
2. FERHFT 23t A E P ER NRC h& R * b2 i c LB
EEEEF
2182 %% &
ERHFRA 2 h 5 AN TR FEB O BIE 21 T4 [ 5
o HEE IR RE A bR 2RI e T A o 2 0
AER R R B EFRE GHArER LGB B DEH LEFTAR
Boip BN AT B2 R UORT o X RBN S A
B Bk R R RS
2.1.8.3 AR %45 51
TR S g G EARE R ERRR O ARER A b e 2 Tk TR
BER oA F AE AR EEAM Pes(blhe X B A E E Plis 4 (dose-
monitoring records) ~ ¥ #&IF L frB A) VI EA TR E L LB UFH B
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B R RE o

RBRBEFAR Y foia aF e o ns THE ~ 44 0 AT A ok &
BEEFR G AR ARFR BRI T U REE R A
F

AZFRRBALFT DR Y & G HGITR ¥ hE fAh o blded Fos

‘2\1

iC 8 N fgetE BT 0 FrikdT T AR E > oo

\"_t

EFSERT 0 VXM 2 AR GEFT FR O SRR
BB LI BARRSFRFRTELY 0 ARR TR
Bl L pr o FRELNPFEE (DL L LEL S QQREFR 4
FifeR e F 2l L QHB X 2 LR PR R e B R ERE

TRPPEGARLEHS N L 7T EURPRETHITE > 7% 2
Fodl s B o Bk G AT Pk 10X B RS BRI R 2 & i bt
PR St o

BALBR G R E S BERY G R E 2FR{RAE

AL FREFRF VRS Q) HA(TIRF T e T

—

e R TF VA AR IR X% VBRI RIRRE S (3)N IR

‘»

AT AR @Sl A AT I E R (5T NS LB ABY (R R AL
B OTF BRI BB L R g 4 5 RAT SR A F WA 3
S (TR DR AP LR ARER N2 DFE B
W%ﬁ%%ﬁﬁﬁﬁ?§°

2.1.9NRC Inspection Manual Chapter 2515 “Light-Water Reactor Inspection
Program—Operations Phase” [11]
PUAR B F &L 2024/04/22 FF o hed 21 rit o AEFAEBRF S TP
TP 2 TS R RRARREIL | RM AT o
2191 p 0

Pl RN F RBRRTE -
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2192 p &
T URELEZER  EPF BBEXGEL 2R E Y
lﬁﬁﬁ%%ﬁ%g%émﬁ%liiﬁﬁlﬁéﬁkﬁo

TREATHEIN TN ASNER 2 X 2 ST BT 2RO

3. Bu[EADE AL 2RI
2193 WM F i BALREE
AL FEAFAARFTFD T 2 e
1. k' 2 v zk % 4R 2 (Baseline Inspection)3* & o
2. BT VAR o
3 — X DA HIRE F AR o
BAA T O RBRTIRDEFEF APHIRE Y -V ARG
BMEPLNLBER ok TROZRAPERE Pl ERHKE AT 24
% (cornerstones) ™ & e m & I o 3R ER R B T4 LAR B o AL B
FEHRFT LT FFRFAEFIAEFAREZOEG »ah> 2 o 330 LT
FEREFFEADRBZU LR F - BE 2P BB REFTR -
ARRZFRETHIRERFFE LIRS > AT RY AL
TEPTAG - BE2AT DI AR D NG - ARARRF

=

& 7B R L - BE 27 e T ¥ AL R F B (inspectable areas) |
GLi A RARRTHT ) FERRFDOFE PR IR VARRERE)S
BhA#H - E R ﬁﬁﬂﬁ4@*ié?@§$£m%% Bl EmiEg

FR2ATPRAT R HEY AMERILY P Fochih s bk

-

TATAREFRE > AR EA f AR -
ABARBRAACR G2 oAl LRARBITE DAL g

LR SSCs e o b2 AR BE N T 2 e ()T

MERAVH AT 2ATIEY LG ERA  QFRBRLGETN 0 E

BEBTAREE BN o AR 5 G BRCIR G F R A
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BPALREY EHEH IR G P A o

Faa 5 o BORR C RAER IR PELE FRARET R
Bz MR e 4 R AR AR E ek G R DT RFET &

R R RS R R MRS P R T RS R (T TR R
B S R MR ER) e M N ABARRIF LRSS
Ry 1 s AAH .

S ERBRGHEMNS SSCs & B ML L ARRR R
F 2% F R Gl4o B R PRA Fit o~ B8 BRR & A THCR R E 2R
R R - AR R TR o %ﬁd B4t & REBARBREE ARG E
ESSCs F 2 A ®ABR"%GEMAh'% SSCs e & 3 22 — o ARBR 7
- R AR E R B ALB  F 54 SSCs TR hmE € G -

) 0 Blde@iE 2 2 N ELT 2 g o

2110 * AR % A2 L X RARRER
2.1.10.1% jeFi7 % % f

s

g
SRIpEDEE 2.1

A~2.19 &2 v g HARP TR N LG
PRERERNEAILERALL R PSR G MR RS v £ 8
FRAFRP AT o

%R IMC2561 ~IMC2800 > b *& 2 w22 2% 5 [ - BI04 > #-h %k
Fap e R - Ay g MARETREVEFRAAPIEL RIS
Bl o VLA ETER BRAE(TLG B )l R R TR %R M
(DF i € MMEAE > QIMBHT T 55> 02 Q) H %70 ¢
B

%M IMC 2561 % 06.01 & & & F'F LR R H 5 bb ‘&2 whi §
AHL O HPTRFRYFEY EPF P 23 M2 TREFTRF 4 -

28 IMC2515 % 07.01 & > FREA = - K F - AEH IR B 5
B BB R IEZIR G L AR AR F o L EHF

B BT E M enT RUE D5~ SSCs & @ ML R AT AR R R ¥ § kTR
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Plhe B PRA#55 2 B3P 4R 4 ~ R F 0 B R R " A F7 853 - Bt ¥ 2 b &
EACE SR 2 WA TE
& e IMC 2515 4% G i 4> “f RHE 2 LR EARRERT 5 IP
64704°1P 64704 1 RALZIR P 5% WP VRO E) ik S A
TSRl R ] s BTk ® o e AR TP
TRCF BB TRPEVRL LT AR 2 E IR AL (12]
g IP 711105 T v S > RBRIEP o TP L RHhHRE ) 2
TP HBRFEY S B TP R ERR EREFFRRLB - £ 16
BEAL RS PREY $20 ) PIERE BRRS X o
1945 IP 71111-2IN.05 T X L3 ] AR > ARRIE P & F5(1) T * a0k
CALPE o~ MR SR XL s E 282 SSCs () T T H AP
FI2Q) TV RPEFERL , F2F  RBMFIF 3 E- I 2P
$QQEFC)BAAETRIAELI 1B oA F(D)2REHRA KL 3B
ALBRA IR~ BB~ v 2o SSCs 2o A8l 0 1 B > v s >inis(a
el fr)2. SSCs 2 Ay 25 11 »
2.1.10.2% FA i 2ZRBEIP FE
14 Palisades Nuclear Plant ~ Fort Calhoun Station ~ # Pilgrim Nuclear Power
Station & ] » P 4o
1. Palisades Nuclear Plant : & A &P 5 05/20/2022 > 4% >4 31 p #p 2
06/10/2022 » ",f ranig * IMC 2515 » “$ ~is g * IMC 2561 -

2. Fort Calhoun Station : -X A B 5 10/24/2016 > iz 2 I p # 5
11/13/2016 » ",4rf pa i * IMC 2515 » "f i~ is i * IMC 2561 -

3. Pilgrim Nuclear Power Station : -X A &R 2 05/31/2019 » %45 > 45 0
p 5 06/09/2019 » “$ A ig * IMC 2515 > ",f it * IMC 2561 -

2.1.10.3 % X AR IR

= AR LS “T [BSD: AL R A “,’TT B APy Ban 8 > I RPVISFP 5 * i
Pl B R N RPV 1y * B R AE AT ff»#ﬁrﬁl‘bﬁx A
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OB FE SIS (I SFP G % BV R S AT RS B SFP (v B i 2
HE -
R GGBRIFE 0 A g T B F YOE O ARE R e s A

~

22 SFP 4 4r > 5 & TP64704 ~ IP71111.05 22 TP 71111-2IN.05 > i} 17 I AR %
EET R IP 64704 $10 AAET > (e 4 i) & SFP 4 Er o 223k H 4
78 P %< IP71111.05 &2 IP71111-2IN.05 » & ¥ 1 * ¥ - B X L B T » 7 (fire
hazard analysis, FHA)3F 2 ~ L L PRA #5823 B %452 sy #EF
ANHEHEFERAETETH AAREFELGE T 2 ERE L2 SSCs 1
Nl TR T b AT RE D FARE URET R TAR 2R

2% >oF M- R fﬁ\“ﬁ“ RERFEREEP VF2Z HFEEFTRIGERES 222

A5

& o

E%uﬁmr&’wﬁ@~?@#+%%uiﬁﬁﬁ?@%¢ G
$9 1% 5 SFP 2 HApB L fr kS0 i ARE 2 RE HIE P SR BT
BApi o %3 3R T LA 2Rt iped )2 SSCs, 2 vt o B
Ak F A R o P RO RATRIEREE P VR L BE TR LR
$ 223 & o

WG AR R RA RS /P YR %R IMC2800 ~ IP87141 » &
AR T 2R e F (T RGOSR R P L () R T Y
Wp TR e T Ry EE) TP VARERLERL ST Y

BHALREIE » LA AS s i b Mz B E T
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22 PP R PRV REFIRBLFFIZ(ERHP R GE TR HR
FEREAREERASN  PROARBLLTAZ FHEH
ﬁ?&%&ﬁﬁﬁ*%%iﬁ%é%i$~*ﬁw+ # (Spent Fuel Pool, SFP) 2

GRS T(E Y EP S R R RE RS 2 R EALRA )L RSP L

Fo WA FDY LA FIRORSHIS TR o At - Ros b d TR R

o TP R B AR A fr SR o T AR TLER

BT E T Thdp LB B P o T RPVISFP § % B34 o 34 ) RPV 1

PAERA LW AR A AT LR RATRIS R ¢ B BRSSP (D SFP T i

AR R RATRUE S SFP 13 2
Pr= Bk 2 0 PRAESS @ (1% @R 0 X PRASES (0T LR

L PRANS S ()4 iR B L L PRA R (T ) AR R T RSB L

PRAYIMIT « 2 (3)54 (L i F o i 7044 1 S PRA(™ ™ (4L SFP ¢ PRA)E

FUI L A g L A 3R 21 F e TR R R R P E R

BS54 R

—f R CEPM B R A ] B R S R RS HRID B R

ek RAN) 0 2P ROF R R L PRASE R T B IR XL PRAGER

FUGes 7 40P B FEH2 LR I KK - mt2 4

BB RAOR AT 1T S il F’“‘(f i8R Py ﬁ»—%i’% RAT R )X X AR B

N PRABC 2 B4 A 5 TR AT E LE AT AL TS5 7T A G
o R AR IR)S IR LR GR) XA TS A L BRA T
FRAAT o d MR BRI BB R RATRIE A2 A R ARG LR RS T
F o G PR B 0 ARG T B AE R w4 g s SFP U4 AP s 1R R e [ BT RT A S
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# 11— R AT SSCs

A4 (13 2 1)

g | B SHE 2 L B v L D %
1 Al  |Primary Containment - =X Flrefg
2 A2  |Combination Structure EL.-0.83FT, DST TANK TK-6-|8 & f % (-0.83 *<) Y Ci1-C2
1A, Chiller #1/#2/#3/#4/#5 Area
3 A2  |Combination Structure EL.17.33FT, Make-Up Demin. |55 & f; 5 (17.33 =) Y
Area, Comb. Structure Closed Cooling Water Heat
Exchangers, EDG Starting Air Compressor &
Receivers, EDG-C-3-1A/B Area
4 A2  |Combination Structure EL.39.83ft, 4.16KV SWGR|¥ & f: 5 (39.83 =) Y
#1/2/3/4 Area, EDG-1-1A/1B Rooms
5 A2 Combination Structure EL.67.33ft, Battery Rooms, |55 & i % (67.33 *<) Y
125V DC Switchboard #1/2 Rooms, Cable Vault,
SBGT-A/B Area
6 A2  |Combination Structure EL.73.83ft, Office Area, Battery|53 & fz 5 (73.83 ¥<) Y

Room, Ventilation Supply Fan S-6A/6B Room,
Computer Room, Main Control Room, H&V

Equipment Room
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57 % (13 2 2)

= | A BHE L4 B 2 LA i i % s
7 A2  |Combination Structure EL.95.0ft, Main Control Room|# & f1 % (95.0 *<)
HVAC Equipment Room
8 A3 |Turbine Building Basement EL.17.25ft, Reactor Feed|;i #% fy 5 & HL(17.25 )&k & £ & Y C3
Water pump A/B/C & Service Water Pump A/B Area,
Turbine Building Closed Cooling Water Heat
Exchangers Area, Turbine Lube OIL Tank TK-8-1A
Room
9 A3 |Turbine Building Basement EL.17.25ft, LP/HP Heaters|;T # Fi % /& & (17.25 <) 4v # B 4 Y
Bay & Main Condenser A/B, Condensate|(Heaters Bay)% 1 4 & B % %
Demineralizers Mix.Bed Room, Condensate Pumps P-
2-1A/1B/1C Room, Resin Storage Tanks Room
10 A3  |Turbine Building Ground Floor EL.39.83ft, Station &|;T 8 5 » & #(39.83 R )5 R E & Y
Instrument Air Compressors A/B/C Room, Lube Oil
Reservoir Room, EH Electro Hydrolic Reservoir Room
11 A3  |Turbine Building Ground Floor EL.39.83ft, LP Heaters|;< # & % ¥ & ##£(39.83 ¥ )4c 41 & 4% Y

Bay & Main Condenser A/B, Steam Jet Air Ejecters

Room, Mach. Vacuum Pump Room , Hot Machine Shop

(Heaters Bay)% 1 4 B % %
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W | S FHEY LR BT 2 I i a % ==
12 A3  [Turbine Building EL.73.83ft, H&V  Room|:% % i % (73.83 = )4 41 2 ;8.7 (H&V) C3
H3IHAIHSHOI#T % %
13 A3  [Turbine Building Operating Floor EL. 73.83ft R > (73.83 ") 1T R Y
14 A3  |Turbine Building Filter Room EL.117ft AR (117 R) Y
15 A4 |Service Building FEN S H N
16 A5  |Condensate Storage Tank, CST SRR EE T Y C1
17 A6 |NA KA KA % Y C1
18 A7  |Emergency Intake Structure Bf LiEkv (3 FikR) Y C1
19 A8 |NA ok Y Cl
20 A9 Intake Structure kT (7 P 3R) Y C1
21 Al10 |NA 345KV B M HF-¥r 41 % Y C2
22 All 345KV Switchyard 345KV R B 3 Y C2
23 Al2 |NA 69KV H B H-ir | F Y C2
24 Al3 |Combined Exhaust Stack RSNl N
25 Al4  |Off Gas Filter House AT R R S N
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64 (13 2 4)

B | B AR EE e L PR 2 i ks
26 A15 |Off Gas Building BRF RILEE G F AL R
27 Al16 |Main Diesel Oil Supply Tank (850,000 gal. Capacity) &|85 & 4t 4 i # % ﬁ%lg s N
Transfer Pump Rooms
28 Al7 |Raw Water Reservoirs 4 ks N
29 Al8 |NA ST-A £ ST-AS % /& B i & N
30 Al19 |4.16kV Bus 5/5S & Bus 6 switchgear room 4,16 kV %2 No. 5/55 2 No. 6 B B N
%
31 A20 |NA ST-B # B E AR N
32 | A21 |NA ARBRELHWRREARED VA N
e
33 A22  |Transmission Towers 31%] T N
34 A23  |Acid and Caustic Storage Tanks P de i BT F T N
35 A24  |Carbon Dioxide Tank Foundation CO2 p7 73 1) 25 /& N
36 A25 |NA F R N
37 2X  |Breakwaters, jetties and revetments NA N
38 6X  |Control room building NA Y C1
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B | B AR EE e L BT 2 L4 P N T
39 7X  |Crane NA N
40 12X |Liquid nitrogen tank enclosure NA N
41 14X |Manholes, hand holes, trenches, valve pits, duct banks,[NA N

off-gas tunnel.

42 20X |Radwaste building Plan EL.-0.83ft To EL.73.83ftjNA Y C3
(All Elevation Except Radwaste Control Room,

Radwaste Boilers Area)

43 22X |Reactor building|NA Y Ci1-C2
(Combination Structure Secondary Containment) Plan
EL.-0.83ft (All Elevation)

44 22X |Reactor building (Combination Structure Secondary|NA Y
Containment), Plan EL.39.83ft., TIP room Dry Well

Personnel Access Room(Hatch), Steam Tunnel

45 22X |Reactor building (Combination Structure Secondary|NA Y
Containment), Plan EL.67.33ft, Clean-Up Regeneration

Heat Exchangers Room, Clean-Up Pump A/B Room
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B | RS [BRE L B 2 L R | #m
46 22X |Reactor building (Combination Structure Secondary|NA Y
Containment), Plan EL.95.33ft (All Elevation)
47 22X |Reactor building (Combination Structure Secondary|NA Y Ci1-C2
Containment), Plan EL.110ft, Clean-Up Demin.
Holding Pumps Room, Clean-Up Demineralizers Hatch
(Floor EL.115.75ft), Contaim. Equip. Storage Area
Room
48 22X |Reactor building (Combination Structure Secondary|NA Y
Containment), Plan EL.137.50ft.(All Elevation)
49 23X |Refueling Platform NA
50 24X |SBO gas turbine fuel oil storage tank foundation, valve|NA N
enclosure
51 27X |Transformer support structure NA N
52 33X |69 kV yard electrical equipment supports NA Y C2
53 34X |345 kV yard electrical equipment supports NA Y C2
54 1 NA S P EGER N
55 2 NA RERE #5207 N
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56 3 NA X PP N
57 4 INA P e AR N
58 5 NA htiEsk < H(2) N
59 6 [NA e N
60 7 INA Yo =k N
61 8 |NA i 1 e i N
62 9 [NA T N
63 10 |NA i () N ]
B
64 11 |NA T N
65 12 |NA o E % N
66 13 |NA ZHI AR N
67 14 |NA 58O PR 2R N
68 15  |NA W s N
69 16 |NA % ek N

biff—-134




% 1 - R Hag SSCs 3= 714 (13 2 8)

T R AP BT Y L RS
70 17 [NA e R N
71 18 [NA ¥ kA B oK N
74 21 |NA WEE T S N
75 22 |NA i EEg N
76 23 |NA BE R N
77 24 |NA SV N
78 25 |NA ¥ MO S N
79 26 |NA Py Y
80 27 |NA 69KV P Bf - Y
81 28 |NA Y- H R N
82 29 |NA Y- p R N
83 30 |NA Kk bR N
84 31 |NA EH 4R N
85 32 |NA Y- R R N
86 33 |NA Lok B N
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T R AP BT Y L Ghies | &L
87 34 |NA FR L w N
88 35 |NA iE A N
89 36 |NA Y N
90 37 |NA 11.4kV 5 24 =k N
91 38 [NA EX D N
92 39 |NA 11.4kV % 35 =k N
93 40 |NA it AR T N
94 41 |NA T & N
95 42 |NA Y N
96 43 |NA 7R 600 2% p ¥ it N
97 44 |NA NER(RA) N AR
B
98 45  |NA ¥ ok (T4 N
99 46 |NA ¥ 2 ke N
100 | 47 |NA B Yy N
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B[R ABRE S LA BT 2 L4 bk &

101 | 48 [NA T N N

102 | 49 [NA Yz EH AR N

103 50 |NA e N

104 51  |NA Pawé N

105 | 52 |NA 1F N

106 53  |NA R AR N

107 54  |NA R TP SR B4 N

108 | 55 |NA HitiEsh 3 (5 Bok#) N

109 | 56 |NA FoUE E(R o BT N

110 | 57 [NA KR E T £ N

111 [ 58 |NA FRtEE TR N

112 59 [NA B b YRS E N P
B

113 | 60 |NA Mok A A s N

114 | 61 |NA SR TR
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o |G B ¢ L b i A

115 62 |NA Yy Y C3

116 63 NA PO AR E Gy N

117 64 |NA i B 2R N

118 65 |NA Qo Z R R ) N &g
B

119 66 |NA LF A BEaA N

120 67 |NA R TR 4 N

121 | 68 |NA 75 A R ok N

122 69 |NA &b EdCE 3 N

123 70  |NA Lo (B R) N &g
B

124 71 |NA R L fepe N

125 72 |NA Tep 2 7 £ N

126 73 |NA Pt - Ak (P8 R%F) N

127 74 |NA P - A okERE N
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B | RSB HRE L B ¢ L b i 5

128 75  INA £ L2 RIFRIZR A R N

129 76 |NA B ORRER S N

130 77 INA - AR BCL AR R s N

131 78  |NA TS E N

132 79  |NA TR B 45 5t 0 R 2k N

133 80 [NA R TR 4 N

134 81 |NA TR AW E RS N Y

i

135 82 |NA 1450 B b AL B ol B T Y 3
136 83 |NA Bixp it N

137 84 |NA oK S X 31 (PR N

138 85 |NA PO A N

139 86 [NA A BH AR N

140 87 |NA By o N
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g | B BHE LA B 2 1 Gihes | #:x

141 88 |NA e de 5 N

142 89 |NA AT % 5 R 5 Y C3

143 90 |NA NO5 % & Y C1

144 91 |NA W e o N

145 92  |NA B e 4 5 BOK AR 6 s N

146 93  |NA NO.2 = A Akttt s B (= BLpv s i) Y C3

147 94 |NA B4 8T He(s RBRES) N AT e A
R -
Bz B

148 95  |NA R4S TR RRTE RE G A N AT e R
R —
Bz B

149 9% |NA FR kS N

150 | 359 |NA CEpEG A C3

151 | 360 |NA BEIL R F Ry 5 C3
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