AESJ-SC-S004:202 *

()
BARTF e

MEKABRFR—IAHH DILES
- EtEL SF& : 202 %

202 x4 * A

—p#Ezx A BRRFHFES



S004:202 3

FAMNE

“INEABYF AR — RS B O C530T 55— s & 9 38:202x7 1%, —MAERAVE N B AR J1#2 08,
EWRAS VAT MEEHES KMEFFEORS PWR KMUFEHIESHEES, RORS, FEMEH
AR VRAIEERTOREHERTHELEITLEZbO T, ZOEHETIE, I by AT AEEOEHEN
DOHERE, 18] EOBLED BB T EERNE, 5 R L OB OMEHEE R Ol 2R 2 B L LT, 1P
—RBEIM DG X O RIRE ARG B ALFONTT 272D D BRI HELZBIE L TWVETS,

INEAKFE 47 (PWR : Pressurized Water Reactor) D—RZETIE, iR EEREE T TR BB & O}
PREHIE S DS EIRE S OB & L Cok LBl L TR0, AKEICK > TS, BREIGICE Y — AR
ME G OWREHIEE Ot M8 2 RIF T RetEn b v £9, 72, SRR EIOE &Iz X 34
T D ISR AR ST UL THREHME S —UCRIEEM B OREIZBAT L CERT 2 £, Zhnd
PRI & 72 o THEENEREZT OIS MEO LR OFK L7220 9, 207w, KMEFEREZHEYNATO 7290
ORFORENME L SN TEE L,

ZOXIIRRIMOY &, 2011 FITHAE LT ta B — IR IR ET S OZEN A B E 2, BAKIFO R EH
LR EOBHRAD G IS “IEARF TR RO FEEEES - 2019”7 MR ESNE Lz, Kb
FEBOFERANE LT, —URBENAE & OYREHREE O BMEHERRT ONC/EENEFE O#IE < B
WOIHEANDH Y T, FFNREOFEARFTHND 5 6, —URHERAEE R OBREHIEE O ERR T,
B Y A7 PREFACIAD D Z L7 (BN, PaEMEIRIE, ACREA#EL LT ICBRD
I, MEARE AR —UGROKEEERE : 20197 1%, 2 BOMEEEARRILL, R I1LEDERK,
MeRE, M EICETAZEZEBLTHIESNTOET,

IMEABFAF— R OKMEFEEFRE - 20197 TIE, — KRR OWRBHR S O 2 MHER:
WONCHRIE < BREARIEOBLE D, 0 HEERRF O 1A — RN E O AL FE B E, TR, 2
H, HIEME, HERME 727 a s bab, 77 3 a v LR OO e B OV T AR EE I DN 452 1E I K OF
FLEIRF DS F-JF — RN EIR OHIENE, HESHE R OO BE A HE L CW0ET, F7z, WEEBORESR TH
E SN TODEFHTE, IEABRE AR —UGRICB T 2 KM EFEEOMEEZ R T 5O TH Y, JFT
NEEOFEARFRID 5 “BH « SFEOFAER IR WOND “BE « SFEOME R OMERBI IR 1235 L%
T MBI AR — KR Y AT L RIROREMERERIAR D 0T B IOV CHEENEREEET 5729018
1%, REEORMEHEMEICEN AL 24T 5 BERH Y, DEAKBRE T4 — IR O AR L EEE
2019”7 & FX AT D7D DFRHTHIEDRENR KD b TWE LT,

ZOEHETIE, ZNHOIEED S H IS, ASTM K OEHEERIE S U — X THEEHE(L S LTV R W EFF—
WNHM ORURYEL 5 FORFESHT A ARIR T 7 uE e LCHE LE Lz, K9 1311%, M
JEAKTUE T4 — IR R DA BR ST 20197 (238U NT, M0 EEAIE, {50 11 K OSBRI L 2 3 T4 — R
HAMIZB O TOFHENBE SN TOET, L5 BLITy BMHEET, ZOREIS NV ~=7 LK
Hgsa AW CEHII S E T, BHEMEO®E BT CIEEHRIRTNCEUER b I EEE OB 2 PR 21k
FHAENEE T, ZOEMETIE, X9 FE 131 2 Gl X O Bt o BR 72 7RI BT 5 —
R, Yo7 7, SREROSEET NALF oI EE HE L TOET,

ZOEEMEIYE Licth b, et BITRDENIN ORI R EZ 7T o h OEREEICEEIC KB 5 7
b, 7T N OTEERER K O A RIS SEHFERI AT L7 4 — KXo 7 25 Z L2k, o
(BT AN 2 B0 AN, BEREOBEZ W HIT> CWE T, 20X RiEEA2®E LT, FETFHEEFD

11



S004:202 3

ke atim LICFGTE L bo LS E T,

111



S004:202 3

Foreword

“Chemical analysis methods for primary coolant of PWR - radioactive iodine: 202*” was developed according to the
discussions of the Water Chemistry Guideline Working Group for Pressurized Water Reactor, the Water Chemistry
Committee, the System Safety Committee, and the Standards Committee organized by the Atomic Energy Society of
Japan (AESJ). This standard stipulates concrete methods of analyzing the radioactive iodine concentration of reactor
coolant accurately for maintaining the integrity of fuel claddings during power operation, shutdown and start-up from
the viewpoint of maintaining and improving the reliability of all plant systems.

In the primary system of Pressurized Water Reactors (PWR), the structural materials and fuel claddings are immersed
in the water used as a coolant and a neutron moderator under a high-temperature and high-pressure environment, and
the integrity of the structural materials and fuel claddings may be affected by corrosion reactions depending on the
water quality. Moreover, if the corrosion products generated by the corrosion of structural materials are released to and
deposited on the surface of the fuel claddings, and then activated in the reactor core, the corrosion products will act as
the radiation source and will cause an increase in the personnel dosage. For this reason, the establishment of PWR
primary water chemistry guidelines to achieve the appropriate water quality management has been needed.

Under such circumstances, “Primary Water Chemistry Guidelines for Pressurized Water Reactors: 2019” shall be
established independently to improve the safety of the light water reactors, based on the lessons learned from the
Fukushima Daiichi nuclear power plant accident, which occurred in 2011. Water quality management has the
following three purposes: Maintaining the integrity of the structural materials, maintaining the integrity of the fuel
claddings, and reducing the personnel exposure dose. From the viewpoint of fundamental principles for nuclear safety,
maintaining the integrity of the structural materials and fuel claddings leads to “confining sources of radiation risks,”
and reducing the personnel exposure dose leads to “protecting people and the environment.” These concepts have been
systemized, and the “Primary Water Chemistry Guidelines for Pressurized Water Reactors: 2019” was established for
the purpose of contributing to the achievement, maintenance, and improvement of nuclear safety.

“Primary Water Chemistry Guidelines for Pressurized Water Reactors: 2019” stipulates control parameters,
conditioning parameters, diagnostic parameters, conditioning and recommended values, action levels, responses when
there is deviation from the action levels and analysis frequency for water chemistry for reactor primary water during
power operation, as well as conditioning and recommended values and analysis frequency during shutdown and
start-up, established from the viewpoint of maintaining the integrity of the structural materials and fuel claddings, and
reducing the personnel exposure dose. Furthermore, the chemical analysis that is stipulated as a quality management
item assures the quality of PWR primary water chemistry management and falls under “To prevent the occurrence of
failures or abnormal conditions” and “To detect the failures or abnormal conditions and prevent the escalation of any
such failures and abnormal conditions™ for nuclear safety. In order to carry out operation management appropriately for
the items concerning securing the safety of all the PWR systems, it is necessary to perform high-precision
chemical-analysis measurements with outstanding reliability, and the establishment of standard chemical-analysis
methods is required to underpin the “Primary Water Chemistry Guidelines for Pressurized Water Reactors: 2019”.

This standard stipulates the methods of analyzing the radioactive iodine concentration of reactor coolant as AESJ
standards, which have not been standardized in the Japanese Industrial Standards (JIS). “Primary Water Chemistry
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Guidelines for Pressurized Water Reactors: 2019” specifies the analysis frequency of iodine 131 during power
operation, shutdown and start-up. Radioactive iodine is a gamma ray emitting nuclide and the concentration of
radioactive iodine is measured using a germanium detector. In a reliable quantitative analysis, it is important to
eliminate the influence of the nuclides affecting the detection limit from samples before measurement. This standard
stipulates concretely general items for radioactive iodine analysis methods, sampling, instruments, equipment, and
analytical practice.

After this standard has been established, the feedback from plant operation experiences and case studies based on new
observations, and the latest chemical analysis technology will be incorporated into the standard, and then this standard
will be updated in order to appropriately apply new knowledge related to safety improvements to plant operation
management. These activities will contribute to the continuous improvement of nuclear power plant safety.
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Disclaimer

This standard was developed a Hance with the Standards
Committee Rules, which assure Balance, Due process, and Openness in the process of deliberating on a standard. The
Committee is composed of individuals who are competent or interested in the subject and elected, keeping the balance
of organizations they belong in the subject, with their professional affiliations well-balanced as specified in the Rules.
Furthermore, the standard proposed by the Committee was made available for public review and comment, providing

an opportunity for additional input from industry, academia, regulatory agencies and the public-at-large.

AESJ accepts the responsibility for interpreting this standard, but no responsibility is assumed for any detriment
caused by the actions based on this standard during construction, operation, or decommissioning of facilities. AESJ
does not endorse or approve any item, construction, device or activity based on this standard.

AESJ does not take any position with respect to the validity of any patent rights or copyrights claimed in relation to
any items mentioned in this document, nor assume any liability for the infringement of patent rights or copyrights as a
result of using this standard. The risk of infringement of such rights shall be assumed entirely by the users.

The Committee acknowledges with appreciation the participation by regulatory agency representatives and
industry-affiliated representatives, whose contribution is not to be interpreted that the government or industry has
endorsed this standard.
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No part of this document may be reproduced in any form, without the prior written permission of the AESJ.
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LRCE
PRIGREH R OTEE X 5 FRpky 2 LR « Hid % 51k

3.2

A A TR 4R %
BEEGUEH DM X D BETEA A4 L AR S S 5 FiE

3.3

BEtE L S %
KZiT Lo TAR L, yRrE T 2 EHERNIA L 5 FEoW, X953 131 KONk 9 F#E 133

4
4.1

—HR=IR

LR EDER]

(LT TR @S A — Y, JISK 005012 L 5, F7z, {LFHTIAR DIGEN IR T /13 BT O
BHRGHEBIO—ER & L THEMT 5,

42 LESMTICHVSERESE, REERUK

421 HEE

a)
b)

c)

d)

IS~ — 7 TR D i E ORI Z W 2,
RIHORE L, BEREREIXYLImg/L, E/VREImol/L X iZmmol/L TR, (LA SN TIE,
Mk L L COERZ AV,
RISADOTERAFROZIFTIN TR SNV DI, EMERLSMIARE ORRECTH 5,

Bl KEE{bF RV Ak (0.1 mollL) 134901 mol/lLTH 5 = & A,

WRAFROBNR SIZIRET, EMRRETHLD, HERORWEIE TORENTWDHDT, BiA,
Ty I B —ERODUERD D,
ARIEHEOLFNE,  “FEESMIE R OISAEFESR”  (IUPAC) ORI a4 B OV L P4 a3
SE, (Bt ARMEFRPEDIALEWMAIEL OIS BEATRC L D,
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422 ZREH

4221 HASRBE

JISR 35031ZHLET D H D,

4222 B7AEGHER

JISR 3505(ZHLET D b D,
4223 RUIFLIUUVA

JSZ1703ITHIET Db D, 7235, JIS K 170313l FEABUE SIL TV D23, JIS K 0094(Z¥E U Tt
Bk URA#E) Th i<, R oL foREAER L TH LU,
423 K

BRERIEA A L ASHUIE OKFRA AT LoRtERMEA A HdtiE (18, KEbA A2 T8) & Ok
AEFAOCTHERL, 25 CIZBWTEBRIEER0.1 mS/mMEL T T, JIS K 0557 DAY % A 4 L 25
Ko
43 JREHEFRE ORI

SRR E IR E 2 BR T2 728, BEMEE O P L7232 HIsB VT, i<
(B U CONTIRIERAT 5, O OBRIRITMEERSEY & L T4 5,

5 BHEERHR

51 REAEH

JISZ 1703:19761ZHiE T el ads (Bl e o RY =F LU TA) I L.

52 BRHRARME

AEFOBRBUC Y72 > T, HMEMELE D HaEHRIE T E TOV 7)) o ZEENORIEOIMG L
DIFFIF—RGEM &3k LTk, EHRIA SR A I 270, I 77— FHoH 7Y v
JEENOREIEZRIL, MEARICAND (MEREAZR), 72720, EMEAMEIE D bR IERT £
TOY 7Y T EE O—HRFNZIB O TR AP —IRGEM 28 GAICIE L CTW DA, MRl s
oy DRFEE B ETR0,

6 KBE
6.1 EAYHEEHE
T D IRERPL, ML O FOWN K 5 FE 131 T 102 ~10*Bg/mL &9 %,

AR 2L, RIRHCHIE SHD X 9 BB RE HEtsk L, JEACA213-201612H 5 L 512, BREHEEE
ARG AE, K 9 RISLIEEEAN37 Bo/mLA B> & 9 3131/ & 9 F133A30. 7K O fE T
BELTWD Z LN EERT D,

6.2 3
6.21 &K SHRBEBRE(: 109/L)
a) AT JISKB8BITHET DL IbH Y w1319 ZKITEENL, 2REE 1L 75, FHHEELIZRTRIT

SAetBERICER LTINS T 5 9, 728, RIFHICHER LTEIRIEER L,

AV ZOWBRITERCTRILEND & LD REEHT 50T, ZhERHT 5,
b) #/|E 100mL OKIZ, BEEy &2 HWTE S BHEEK 5.0mL 2Nz, S OITHEREHYATK 20 mL

(6.2.10 (Z7EFT D 0.1 mol/L DAL TRV M OUARE 3mL 2R 5, T A MENL THRL L 72 T0EL

gu
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ZE BB D SME T A L, 1%MIgRNE OVKTFT 5, ERZ155 £ T 100 CTRESE, X
LB D E RAZE T RO Lo TR 2, KOFMAREC, (: gb) T, XL @) i2k»

T;J%bbéo

ZZIS, C o KOHEHEMAERE (0 gL
R :1L/Agl 4y 1Rk (=0.540 (—))
W ORIV R (mg)
Xi o KO FKKE (=5.0mL)
6.22 SKBHER
JIS K 8559 (ZHRET 2 HEeek () JuKFi#) 72 g ICHMHEEE 1mL 2Nz, KTEEE 1L &7 5,
6.2.3 JKERILF FUDLBK
JISK 8576 ([ZHIET D /KEE(LT MY 7 A 1009 Z/KICIEL, @& 1L &35,
6.24 REIEFREF V) VLBK
R ERATAESREE 5 WU EEAT LI HOEHANS,
6.25 RTHER
JISK 8541 IZHET 5 H D,
6.26 HEIRERKRT M) ILEK
JIS K 8059 |ZHIET Hlifiiie/ksET R U 7 A 1009 Z#/KIZIENL, REEZ 1L T 5,
627 FLY
JISK827L IZHET D H D,
6.28 HEEHERT kU VLBE
JIS K 8019 |[ZHET 2 it U A 509 Z /KT L, &% 1L LT 5,
6.2.9 FHER (1+9)
R L KE, 1: 9 OFFELTIRA LT DD,
6.210 0.1 mol/L FHFEERIA®R
JIS K 8550 (ZHREd A AHERER 17 g /KIS L, &fEE2 1L &35,
6211 ITH/—JL
JISK 8102 IZHET D H D,
6.3 BRARUEE
422128 51F0, KICE D,
6.3.1 HieBaE
BREILDOHOD,
6.32 InEa®
110 ‘CEA RIZIMEN A REZ R & O,
6.3.3 Si&imt
5 50~1000 mL D & D,
634 AR
A& 25 mm T JISP 3801 O 5 ff C [THHYS T 5 D,
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6.35 WR5|A@EEE

BER T IEIT AL —2 X TRIEL, BEEEZFEERER O,

6.3.6 BIIRSS

110 ‘CLJ L CRZME FTRE CRABLO R BA I TE 5 H 0,

637 BFXUVA

B/NRTREN Img LR H D,

638 £EI3X1

JISR 3505 (ZHUET D H D,

639 ARLYIE—XRIFELEERY F

JISR 3505 (ZHUET D H D,

6310 ~ILT=ry LEHEE

e = NG A EER & U TRV D O RS (IS Z 4001 BHR),

6.4 ¥k

a)

b)

c)
d)

9)
h)

eV (ML) ZAAVY A —TEIL, E—b—ICAND, B, BERENDLWGEICITEEY

2y MEAWD, ZOBICSTT D EHEL, A~ = ARRIHERORHIS: GBS O A&

L, X9 13170364 MeV D y#rE—27 OERGHLMEA 100 LI EE 722 X9 CREd 5, £/,

IEBREHECEDY 100 Kiifi & 72 535A1E, REIRZ T, Fb~ = LARHHER TR, B Eoiras

DAFEIREID 10% & 2 D5 A I TEEHR 208 D 9 U RS2 LB,

6.2.1 THHE L7- X o HFHMAANE (1:109/L) 1mL, AfefbF U o LK 2mL, REHZERT U v

ASmL ZZNEFNEEEAy FTHRY E— A —2Z, MG CMEA LB ST 5, 728, BEHEE

BARMIRED S <, I X 9 BREMEOGBOSEITIE, &9 FEERIRISH O TR

FAmL ZMZ D, IHI, LiLOBETHBERBEL TARE HWTREI A L, HURPEERERY

whRET D,

TSI 2K 3mL N Z FaME L U, HiRiEEKSET R U w7 AUEIEE 10 mL 212895 S fikE S 5,

FEREHIE L, T Lo/ 50mL, dAEET MU U ARRK 4mL 2Nz iRE S L, KoFex L

VR R T2, REINS LD L KO FNEE LI <250, Hiki#RKFEST R U A

WK ORI T B U O NRIR OB EZ RS 5 2, KAHITEEEET 2,

D BE6.4c) CRAVEIC L7ot%, MfiRKET MU U AR A A TR O FEEECL TR eA

NZT D, D%, 6.4d)THAEEET MY U AEKEMZ TR A A2t L TRk o FEE
T 50, WEENSZWGSITHE L RINE TIRTIER, 6 2 WX LIS 786 L
ZENRHDH, 2O, HHRHIF U L RN REE R D £ ) ICHREEKE T N U U AR,
& D UNTHELEEE T N U U DR OWINEZET 2 DR Ky,

XL UAHICHERE (1+9) K25 mL ZMNZIRE 595, EEEMIIBEET 5,

XL UFHIKA 50 mL, HERREEKFET R Y U ARIR 1~2 AN, IRE O L, X5 FEEAKME~h

o GHE) T 5,

FRE d)~f) k0 T,

DR D AME = —IZB L, Hf2 (14+9) #3mL 2Nz, IEGE TN 1 oRvhig S &

PRI SE 2 bRt L7oth, AEBRERIAIR) 10 mL &0 % K S {LROTEE & ARk S 5,

BEBEAO A& TG AilkE T Al L, A EOREA /K S5mL, =% 7 —/LK5mL T% %

PAGINRE g RN
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j) AMAEEEEIRICAN 110 CT 15~20 iz s, 73— 2 —NThlntk, EFRRMATEOE &

ZEk0, X2 ITEoTIRY (%) &R D,

RxW,

X

Y =
1
2L, Y IR (%)
Wi - K OfbERbEE S (mg)
R 1/ /Agl &k (=0540 (—))
Ci : KOHEMMAERE (: gl
X1 &) FEMEEE (=1.0mL)

k) LRCj)oAMEEEMICHES RS LTEEL, 7~ =v Aitid TR+ 2 9,

...................

%100 eeeeeeeeiieiiiiiieiea,

) HFEREROKETEL > FEA By ZxttdT 5y MO E—27 3N HRD, X 3) IL-TENE

NOBSREREEE | (Bg/mL) ZHHT 5,

L S
V xY /100

UHPE R O FRIRE (Bg/mL)

 HPER S FE (Bg)

Rk (mL)

Y R (%)

(Y
(Y
&

< >

Y EE L D RIFRLRRE OFEFE & § DyO =R L X — 13RO L BY TH D,
£ 93131 — 0364 MeV, K 93133 — 0530 MeV

7 BAARTANEE
71 EAY 5 REHH

T 2P, BPEX 9 FOWN L HFE 131 B T 102 ~10°Bg/mL &9 5,
SRR 7L, FERRCAESD L 9 FEIBEE btk L, JEACA213-201612H 5 K 51T

. BREHEE

B 22 UWEAE, & 9 FISLIEEE 37 Ba/mLART Hoo> X 9 3131/ X 5 F133Le030. 7R O ¢

LELTCND Z L[] &R 5,
72 BE
721 EMTILESF

ZIE CTHERBEPRE S, ToRUERELZ bOMILT LI =T A,

73 BARUVKE
4221285130, WITE D,
731 hSLA

B 20mm FRE, 7 V4, av skt su~ N IT T,

732 AVITIVIT7405%
LB 0.45 um LA N ORI E & A3 H9ME 25~47 mm D A,
733 BAAUTHEAHK

EOBEEME S S T-ZHDOA F LU AER 2 T-AHE L, TOIMRITTI2ICEHT AT T 7 40
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ZLERERICHOEFEHT 5,
734 KB HiBEE
6.3512k %,

735 ARV UHE-R[EEEERY L

63912k %,

736 FIIR=—HLBHZE

6.3.10 Ik 5,

74 BUERRERIEICRSBRIE

741 FEETILZSFICE>THHADRD °F #RET S1HE

7411 A5 LOERF

a) TEHET AL, HONUOKTHES LM REZRET D,

b) T LEKTHNKE LN SK100mL DIEET VI TEFTEL, I T LEED 2 ([ZRREDOKTHEH L
TEEE T DR A LT,

7412 Bk

a) TEMET VI TS T MBI Z T L E— 0 —T 1T D 15T VI FHITERE LT 2K O % R
ET D701, BHOFHIRE 200 mL UL EBEFET 2, 7eds, BRIEDDRWGEITeEy Xy M
W, KIZE IR L= H T L@k T B,

b) WK LZFEEZ A ALY A —ZET 5, ZOBRICOET 53EHE V (ML) 37 v~=7 A
TOFHIEMEAZEZB L, K93 131 D 0.364 MeV DIEBEEHES 100 LI L& 725 X 9123+ %, %
7o, IEBREHECEREDS 100 K& e 5 A1E, REHRZH0T, ok, Y~ = ARHER CEHIOBE,
B = TR O A RRRER] S 10% 28 2 D5 S I TR R A 98 6 9 X IE IS 2 s,

Q) AT ITUT4NEROREA T REAKEE Y L (HEE B M), AiiEE S 100 mL/min[2]LL T
LD L BEEEAPFEH LT, EEWRE| AT D, A A U RHARKIE KT DB D A
(ZUE, A A AR HEE & 5 B3 12045 L H1C, MEIZE UK TR ey
ML ThoEKkT 5,

B, BA T URMARO T SR T A AT L S FREN K E B LIZHEI2T,
2 MER L LIzfaA A S ARRD 2 ¥ B ORGHHRERIEIZ L - T, LRH DREA A 28 B AR C il
PEX D BOEAE SN TNWD D & AR T 5,

d) FaA Ao seHAA EERRICAES 22 &L CREIET 5,

e) LRLd)DREA AL HAE 7~ = 7 MRS CRRAIT S 9,

f) FBRNICHIST D ¢ RO B — 7 HEEN S RO TG X 9 FREA (Bg) 12K, ZnEhofidd
REJREE | (Bg/mL) %0 (4) 2k ->THEHT S,

Z T s eeesssssssssssssecesesets s st st st st st st s st es s st e e e (4)

ZZig, | D BURTE L S SBIEE (Bg/mL)
A XS FEE (Bg)
Voo REHE (mL)
FEY ML D BIRNRRIE DL & T 2y O =R X —TRD LB TH 5,
£ 93131 — 0.364MeV, L 5% 133 — 0.530 MeV
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742 EETILSFICKIHLBERBBOREZTHEVES
TEPVET VR HITEAK LR WEATE, 74120005048, 7.4.1.2d) OEAERIZ—E ORI 2 @ C, A
WM (BF72L8) ZBEIETH LW, BEREITN 1 BEZ R L T2,

8 mERIL

BREFEEL, IR ORZ DI D DEBIR D B S B LB e R O FEHEIZ BT 288 (5Fn
TAER - IBIRIE B SHRIE ) BN TR IR BT ORLIEENAR D ME~ R T A h AT A
ERLL, EiL, FEHL, MEEAICSET D &) RIS Eh &2 i L\ D, IR 7k
W EME O IEE X 5 TR B —AKFEIEIC OV T IS K 0050 DIREIC L 5728, R+ /13 EAT IR i,
BRREE LT, ML 5 BB BTEINCOWT S, A s DR D120 D3RR D i B S
(BRI O FEEIZ BT 2 HRI (BFn AR UHBIZE B SRR —5) [it-> TEETLHDTH D,

SEXH

[1] JEAC 4213-2016 iEiiAH- D 2\ VEREFE A DB OV 2\ VERERIE AERF O SIS HLE

[21 HAFRTFDFEKMEFNSHE, SRR TP EFE AN R T > 77, p275, 2tk (2022).

[8] JRTF It DEREE D=8 DEBIT,R D it B PRI LB ARG O FYEIC B3 A HHI (BF 4R/
Bt Z B SHRIE )
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MEE A
(B%&)
RFF— AR ORI RO H

ZOMEEL, AMRCEESSFERNEZTATLHDOTHY, FEDO—FRTIIRY,

Al RFF—RAEHHRFOFIRHFEDHI

JRFAA— R ERA 2 BRI 5356 0, BB EAR K ONIERROF 2B Al 1Txd, B ALICENT
KRR OSSR R HIBABLAE 7> & SR BHR S AT £ CORBHRIGER DO —HIThH 5, #BHE, BRI HER &
N EHR A S TERIT %72y, T TN 77— FNOY 7Y o ZEUE D BB A g AL TERER
T %, PWR OJFETHF—RGHEAR 1T EE - SIETH D70, mHERS, BIEEEIC X > CTRHE - UE S B3l
B3 5MIEIC > T D, 7o, BUBHREUZ E D #IE< 2T 57280, 74 LA aA VLT 1 LA B
BrEALTEBY, EMAMEE D DREHRINT 2 £ T E ORI 2 88 S, 8 O i E %
FEIEHHEE L o TN,

JFAIF— RS ER TR ORBCRHROEANL T T > ML > TR 503, Eiad, FMAMEE 2> 5 G
AR IR —RmER 2Kk L, o7 vy 7 B b8 hil# & o 7 ~ =T L TnWbH 77 b g
b, B, ZTOBEAITE, SRS BRERRIEN A=Y 2 B HEE L e D,

i ey T T T T T T -

Vi | R :

| . [— :

. i | -

| i i i

| i i |

. RIS i I ;
L ! i Y HED—> peign
i | | vy

i D>HE-@ ) !

- i

| 1 |

] 1
TS i | .
BHEEACY S T > < | :
] 1

: -

i X |

- |

| .

i X i

Al i H :

CF : BRIEEES W BTN '

£l i;{:-%i t : [EEdEA HoFILT— KR TNy |

D ALER | stemmen .

AV EE YL .__;Hi*H_E ________________________ 71 ______ I

BERATES VY

B Al-[RFF—RANAEBOFRIAR (GO R SREREOH)
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ffi=E B
(B%&)
A A VRWLT 4 ILEETDHBOH

ZOMEEL, AMRCEETSENZHNTL00THY, BUEDO—ETIIAR,

B.l A XA TDAHBDHI
A T U RBARE O TEREE AT 25601 v M HEOH 2R B.1 IR 7,

AUBHAT

— AT T T 4 NH
— [aA I THARK
— It

B.1—R5I 5Dty FHFEDH
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AESJ-SC-5004:202*

MEKBRFIF—REHHDILES A E
- St & 53%:202*

Z OfFFE, AL OMBEZGH L-F I N Z N S ICBhE L-F 23T 2 b0 Th Y, 1Y
DO—ERTIEARV,

1 HIEOBRE

SRR DOTERRI A R AE RS DR A B @, B E NICEE STV 2, BREHE
BECHENELD L, ZI0bEFF-RGEAMPICRHT 5, 248 - ZEERZX 2 LT, E@Eho
IEABFEA47 (PWR) 77 o b TIIRFF—IRGEM PO XL © RE2@HecllE L, REHEE
DRERMEZ R L TV D,

HEPEX 2 FIE y MBI CTH Y 7~ =0 ARHIEHC L > GGHAITE 523, KER S EEMTT 5
I ERE O R YR DL FERAER LI L 70 5 PWR OILFE B W AL 7RI, IS,
ASTM K OBURRERIE Y UV — XA CIEEL ST D b0 b H 5, LovL, BEMEEL SR>\ TiE, EN
ST OTERFRE N N N E TORAZR & % I E AL M T ESBIR SVl STk v, Sk L
72 b DI, £ 2T, FHT PWR THW DB X 5 O FSIT A O THET T FTOEMNEZE
B L CHARRFFREEL LTEET 2,

2 WEDREE

ZOEREY, EYERES VAT ALEHMESO IR KU LRI ROV OIEESIC
BOTREEREZITV, FREMHSEOFREZEESOFEBEL NCARFEELZ R CHE LT, WEDOHFEY
VBN ZIRITRT,

2011 RITFEA LT AR S SR — 7 I BT O ZEN 2 E 2, #BOKIF O B RN E~OEREA
WEE S, JRFNZROMR L ORRRISEICE T 5 2 &2 B E LT “MEKBEFFE— KR DK
LEPREEE 1 20197 MHIE Sz, FFEEFCIE, KMEFEHOEREMNE LT, —HBRMERME - B
P8 DOREAMEER L OYEEEFE ORIT < MEIRBA 2T T\ 5, E72TF, B EWNZeMR Lol
OIF LIS ERE O @B RET SN TR Y, JFORINERIEIZ OV T H AR EFEEO BROOE DL L
TROBND LI IZoTe, TILHD I B, —IRMERI B OB Ol MR R 1220
EARFAD S S “BURER Y A 7RO CIAD” , (EEEEE OB < MEBILFE U< “A L RO,
T OERIZETHLOTh D, Thbb, —UCRHHMEHIRE THRREME ST 2 24 L TE
D, TOREMMERIZIXD Z EIZ Ko TR TIFRGEMIR AW 27 KT SE 5, 7o, BEEE
ITIREL S O R B 2 G L TR Y, Z OREEMEHEREZ XD Z L I2 K> TREHBH RO U 2 7 2K T &
D, INBIEOTRY B A 7RO LIAD” ITKRELSHFHLTCND, —F, BETF - RGE
DOAACFFEBZFYNAT 5 T LIS Lo TR B O EHERE L~V AR L, (EEEFE OBIE
<HREARIA RS2 2 EMFREL 725, ZhU “ALBRBEEOMH# ICKELFLELTD, ZO70,
[FHEETIE, ¥ AT AREOLREMMIRARDEB ICHOWT, SFHIEH, HIfEEE, 2WER, 7273 =



12
S004:202%  fiFFL

YL, TV a bR O EE A BIE L, WUNSEREHT S 2 LA RO TV D,

A PR AU FEMT D72 DI, AR LI HrEIC DS W TR H 2047 « -9 5 LB
bD, THHOHEHOHPITIIBEIZ IS, ASTM K OHEHRERIE > V) — X2 X VALF 0T FED L L TV D
HDOHEEL BHDHN, ZD—FTIS, ASTM K OESHRERIE > Y — X THIE S TWR W71 553 B [E A O
EFOEE RS D, BARINCIE, BAKE, 129 HE, 139 RENCIRE, BERPEX 5 #BREITHYT 2,
ZDHH, BAFKFEIL, REHEEE K O —UCRERM MR EVEDMERF 2 X 5 L CHEZRSITHEE TH Y,
Fiz, BAKFEREEHEMPE BRI L ET 2 LZ2 60T D, 1Z9HI1F, FODRIGE ]
425 ECEERGDHIEA THY, KRB OMEIECLRBETLLEZ N TWS, HFHEL S
FIL, PREHIHE D E U7 RpC AR AR ISR 2T D RE R & L GRS AT 5 72D D437
HETHY, RS ORSMHER AN 2 ECEERGHIEA ThDH, 2D X912, PWR —UR{LF5
FHZHE, EEES O ENAAHERITRAM SN D FE L LT “MEARF IR — RO KIS
PFREE - 20197 2 N2 THbD LD, UL, ROWIEEOHERIIIL “IMEARBFETIF— R DK
{EFEBEREE © 20197 AHIE STV Tole®d, R NRZEKR DY “DEARBFE - — R ORI
HEFREE : 20197 L OBMR A M LT D 72012 PWR — GRS ONTHERER LOE LT,

IR 11, JRT 724 E MEAKRRE TR — IR RO BRFRE « 2019 KON PWR — VR4
YL ORRER LT,

728, PWR —UCRILEINTHERE 39~ 2 R RO R FH L, RSO “INEKRE I — R
DOARALFEIRE : 2019” OENEFR—THY, R NIZRIBEHDLEBFHEO L~V 1 OB - D
FAEIER DL~ 2 OBE - SO KL OYERBA RIS Y 3 5 2R L EfT T s, T ORR
INTERLT D Z & T, BHERIALFE T TEIC K DEFIED @\ T — & OIS AL OEAITIG T
7o e D PDCA DMERE L, ASRO B =ML 2MEm EO BMZERT 5 Z E N AlREL 725,

( BT %S
- AR OB A
- ALREOBE
L - BT HEZO AR
PWRK L2 & B §t | B e e M diE I
[ memmao e v |
AL Py ED B [ wcwmpzomrs |
| 150 it e <b-
B0 ERIIE AT
RIS LTI PR
JiS K 0101% [ PWR — & # 1L 57 B8
- TREET
+ pH YUY G JISTRBES hTLEL
- EEEE FRELIZJISIFELN BEFOSBEEQSH
Y AR [
- dodttA | ggingos || weks || wox |[wrzmam]
. ﬁﬁ’(j’) e r ) X /N
T Y ZS\
7

fRSRE 1—PWR —RRAILFSHRELIRFARE L OEDLY

3 BWEEDIAO—
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AIEFE BB D DAL TIEDO IR T Y B ERZ MR L2 ) AN 2 0 E R H 5, WK
B OEASIEM ENEDBN I A~ DR 22 LI L0 KM EE R 0T 7 a Loyl B O
HESEE 2 FLE RIS, MBS U CHEE S DL EOITEEDOSIEZTT O, £, ERINIBT D822k
PO DEA R MU EDITTEDRFEF 3, (EFTFEEOUEE1T 5, JOBREEZSE LT
b, eV LR LFME AT T o OEREBISEUIC BT 5720, 7T 2 b OB & O
FUCEAS TR FBIZ T L7 4 — BNy 7 25 Z 828V, EFOLESIEdZ I A, FHED
BEZIT-o TV (BB 2 2, 2oL 5 LiF#iZ2| C T, PWR ORI eim EIc%H 5 T& 5
Lo BRSNS,

PWR — R/ EEBIRE © i I EES < FedtodaE
PWR —RAICEDITIZEE @ B OB AN LE S (L2 7O SOE

S SRR - \ B - AT
AT - B Ko RO
JA KR //, B4R - B \\\

AR - BAFH | | A - AR — || K e —
BEE Ko K o
B - L - RO ——
eI el | NRA, IAEA 0 H)[1] R
FRESD
ARt Zras [EINS ORI
(IS, IAPWS, EPRI,
R VGB)

2 _/

R NRA : ST RHIZES, IAEA @ ERRE 8B, IAPWS @ EFK - ZKMEE RS,
EPRI : K[EEHHFZEAT, VGB : BN IR E A T e

FERRE 2—PWR —RRACPSITRECRITHNRE ZRAO LA

4 BEBPREELGLFRGE
FRCREHET D & FHIT Do T,

5 BERIE
FRZFLET D& HIH T o T2,

6 EFRAHEIZDOLNT
Z DB W THIET D HEE L 9 #1E, £ OFIBIL VL 9 #1383 15, L 9 HE131E, BREHHEN
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A UTZBIC AR IR AT 5 7O ICHERLETH Y, AEREIC B W TEEHHZHE L TWD, &
9 #1331, X9 FE131/ X H FE13BIC K AREEEE IR E AT ) AT K H RIBRENKLETHDH Z
ED, X OFEIBLEF LR CRIHOHE SN D X ) FRIRBRHEZ LTI LD LTS,

7 RFF—RAEHHPD & S ROILFBRE
£ 9 BOFHEREISE, RO X S R ARG TH D,
l2+H0 == HOI+H" +1~
3HOI = 103 +3H" +21°
l,+OH” = HOI+I~
TS OMFEEFERRREITENL, pH, KO FREIEATFT 5, 25 CTOEN —pH X[1] 2 BREHE 3 (=7
W OEBFITBIT B F A —RSERT O pH #iFH (5~7) 128\ CUHE IR ORI FET HBREEICR N T
H 17, 105 TEET D, BMEMEFREKTpH 3L FOEAITIZE 9F ST (1) ORREL 722578, K5 HFiE
FEDMENGE D 1 2 EEI SRR 3 LV & SEITK pH AN > 7 M 2720, 3B ORGHE L 9 F TR
TIZBWTHIFEAEETEA AV ORETHEAET LI EEZXDBND,

1.2
0.8 |
HIO(aq) |
i ]
i !
S 0.4 | !
w ] !
I 1 1
75 ! !
] ! -

# 0.0 1 1 ]

W ~~~~~ ; 1
RPN ; i PWR — k% EIF
Moo i D AE
—0.4} T~ TS -
2 [11=10"mol /L T~ ‘~~~~
T=25%C TeeelL
_os8 | | | | | =~

0 2 4 6 8 10 12 14

pHt

(H 88 : Robert J. Lemire, et al., AECL-6812, “Assessment of lodine Behaviour in

Reactor Containment Buildings from a Chemical Perspective”, 1981)

R 3 — &k 5F/KRDEM—pHE (25°C)

8 LEIAEROMEER
81 {LEHTAEDRE

T OFEMETHIE LToHURYE X 5 B FEOFEIIRI R T LB 0 Th b, 7eds, EOMBERTE
Biff (K953 132, K9FE 134, K HFE 135 2oV ThH, Z OEAEDILZIT 5 CIREEAIC X E /T RE
Ths,
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811 KRk

RELO L2 HFEy (1) ZBEL THIEO XS FE ST () &L, FU L AHICHT 5, wIZETLT
It A A b L, KFE~HHT 5, LA A U ITREERERIC K > T X O (bR & LT s E, A
WARIT 5, bbb, Bt - fhH - &5 - fhi - WEROBYEE1T o T, KO ERSTETESHIT 5, Ik
BN D y % N~ =7 SRS TEHI S,

LRAEIT TR ED OO HE T & 2 DS & 9 SBIERHC AT 2 I EME L IRT 2RI RETE,
IR F C ORI E R O RERHI 2 SR CIT 2 2 DT, (LT iikE LTRYTH D,

FER LMW A KT S < ARSI ICWE—RE AR L TR Y, BURD X5 FITH O

fiftE & o~ g,
812 BAAIXBTAINEE

M L D BAEIEA AL AR ZE STE7 NV~ = MRS G 5, B X o Fixkaa 4o
AU TFHINE R S HERICRE SND Z & D, ML 5 ROk e L CEMAEETH 52,
B A AL AT 4 VA BB NTE, F~ =0 MR TR BRI, 3B o (i 1°F
RE) OFBEZITD, ZHUSH LTE, BTV IS X o GREFR O BF 2B+ 5 HEXTERA A4
AR L DA A % W3 ST 8 I 2 i S 5 51ER H 5 [3),

Badf A 2ZHa 7 4 VA IEOBEIXE S Th 5 - OB T T X, o, (LT3 238K
DR, Teds, FRRGUEZAE (B °F 72 L) OREA R L o THBR T 556101340 1 H M OWERH &
HZ L3 2%,

82 WEHAYAHREHE

AR B DIt & 0 BIREOFFIIAL 3) 1L 583, 7 IEMGHREIT T L 5 FHiRE
&, UBHE, BHE L D FEhH v MoOFHEEER, FHIRHICE > TEDbD, 22T, REFEIXL S Ro
B ERRICBE L7253 EHRETH Y, % 1mL 205 1000mL £ CTEINTE 5, — 07, BA AT 4 N2k
IZBW KT SR B R TEISER D, FHERICOWTTRERR, it o OEEE, Hitigso
PERESEIZ)S UCRIZECTh 2, [EN PWR 2351 D IREHEEE R D IRBHEE G HRIG I OYR EEREPH 2 +53
(CH =72 X HF 131 I & LT 102~10° Bo/mL Z 4 2 IR &0 & L72As, BUEHECRHIIR &0
BRI L > CHEATAREREAIGETE 5, 220, ZOBRAICITRAREORIEZ BT 5085
%, £z, FFRHCAIESD X D 133 B LFIR L, JEACA213-2016 12H D L 512, IREMEE RN
TRVGATE, K93 131 JREEA 37 Ba/mL K o & 93 131/ K 5 F 133 [’ 0.7 R OETLRE L T\ D
Z LM EERT D,

83 KARE

Z DA E R L2856 ORAREY, TEGEICB W RN AR E COBMEIC T iRzl
T =0 MEHIEHC KD FHI CORBEDRE Th D, —F, BA AT 4 V2B T v~
=0 MRHEHC L DFHICORRE L 2 D, IRBHEICRB O T, RBA R £ TOMEE T4 U DR 3R &
) FHROFEE R OB E BE /2 ETH Y, TN HREDONRKE RBERAREORETH 1%L T &
P s D, L7zdo T, ZOESHTHIECBW I v~ = LAHEs COFREEN K E < F5T
HZLlih, ZOEMECHIE LA 2EYNORET S Z LIk, FHREITREX < T 15 %k
FELRHM S, RAREL L TIRELS TH 20%RENELND Z L, BREHER Ot 4 iR
% BIOILE 0T ik & LTS TH B [5].

ERR Z OEMEOALSEOWTITEICME T 2@ R O B U1, TR ENEA O R EA AT 5, M

EFRRICONWT CELRITEBNIICR R T L L 2F R LT HBAND, TNOLOTRBEIC
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S ) THRESNDMEZREREP LT 2005MY] Th 5,

p = N|I{:a:+b:+f‘:+ L. -:I ............................ (1)
ZZIZ, a, b,oc, el BEEROBELRENET OISR RT,
84 MUERERIEICRHIRME
8.4.1 MUATRERIE
e =t MRS X AERAT L, A= DB RS L A H L~ A fr A R Y
=" [6]1%5%5 LT 5,
a) HILT=)LIBRHBE BEEENEICHW D F v~ =T MRS OB & R IR T,

—  FExhER 20~40 Y%FEE
— 1333 keV IZB1T B -1HIE - 1.7~2.2 keV
— v—Z -arF ot 30~60  (®Col.3 MeVy fiZ%f LTC)

b) E—YDEREEIE v—7 OEMIHUEL v ME—7FHEMEN SNy 7 7T v REHEZ 22 L5 [
TRDD, ZOREFEE L Ta~yVERETFLR5[6), BilE LTUEET VI FiEAKEO X 9 FE 131
DE—Z T CTH - 01EE—27 ©72<[3], TYVVENEATE 5,

C) AEEEER U AREEFRICOW TR E O HEIICHIET 5%, @EEICRREE AR E VN E =g
JLR—EHAMER TRV — O REEI BT B 720, HGREREE T 2 0LERH S,

FHY AN LTEE A S EREOHEPUIR L TOTKROT —F 5% 1T 5 2 L O TE 2RV
FOSUTRERF I T /83— &2V 9,
842 HSTREBTME
ﬁﬁzﬁfﬁg@ﬁzﬁ*ﬁﬁ@ﬁigﬁ (2) (:ﬁ-\‘ﬁ‘o .................................... (2)

A= A, xexp(at,)
ZZig, A R ER OB L O FE (Bg)

Ac  HERFOESEL 5 FEE (Bg)

A EEZEEHC (mind)

t : JCERER] (min)
843 XS53RRUMHERET—4

Bt AL AT 4 VAR D y SEHRITC ORI L 5 2 LI EREO R,y S kL —

Oy BRECH R [T 2 BRERTER 1 (2T, 728, A TR o BF A3 39 55 131 JIEREC /21 ERERE & 72 5 [3],

RS 1 —BREY SMAMEREOEEH, Ty RIFLF—RU y BRHE

g + B yRIARILF— y $RITHIEE (%)
131 80 H 0.364 MeV 82
133) 20.8 M 0.530 MeV 87
18F 109.8 %y 0.511 MeV 193
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85 LEDITEDLLE
FACZEHT RIS DAL DOIEME S B OB TR E O LU 2 B R 21 T,

fRER R — P ITEDLEE

BALURER TeRE A A AT 4 VA
B35l LR CorHT ARE ERYED (6
K B EDEHE ST VI F2EH LRWEGEEIT
B FL i SN &2 35
B RS #715% #115%

SE R
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