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Foreword

"The Water Chemistry Analysis Methods of Boiling Water Reactor - Iodine 131: 202X" was developed according to
the discussions of the Water Chemistry Guideline Working Group for Boiling 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 iodine 131 concentration of reactor coolant
to detect fuel failures accurately from the viewpoint of maintaining and improving the reliability of all plant systems.
In Boiling Water Reactors (BWR), the structural materials and fuel claddings are immersed in the water used as
coolant and 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 BWR water chemistry guidelines
to achieve the appropriate water quality management has been needed.

Under such circumstances, water chemistry guidelines 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 3 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 "Water Chemistry
Guidelines for Boiling Water Reactors : 202X" was established for the purpose of contributing to achievement,
maintenance, and improvement of nuclear safety.

The Water Chemistry Guidelines for Boiling Water Reactors stipulates control parameters, diagnostic parameters,
recommended values, action levels, responses when there is deviation from the action levels and analysis frequency
for water chemistry for reactor water during normal operation, as well as analysis frequency during shutdown,
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 BWR 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 BWR systems, it is necessary to perform high-precision
chemical-analysis measurement with outstanding reliability, and the establishment of standard chemical-analysis
methods is required to underpin the Water Chemistry Guidelines for Boiling Water Reactors.

This standard stipulates the methods of analyzing the iodine 131 concentration of reactor coolant as AESJ standards,
which have not been standardized in Japanese Industrial Standards (JIS). The Water Chemistry Guidelines for
Boiling Water Reactors specifies the recommended value and analysis frequency of iodine 131 under normal plant
operation, and the analysis frequency of the increase in iodine 131 during shutdown. Iodine 131 is a gamma ray
emitting nuclide and the concentration of iodine 131 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 iodine 131 analysis methods,

sampling, instruments, equipment, and analytical practice.
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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 observations 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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3 FERUESR
ZOBEETHWD ELHELOESZRL, JISZ 4001, JISK 0101, JISK 0102, JISK 0211, JISK 0216
KOV AESJ-SC-S007:202X (2 L 51EH, WIZE 5,
3.1
AiB®EBERE (post-filtration precipitation method)
BEGETF DO X 9F 131 £ L OfbRE L QiR S & CHIET 2 Fik
3.2
A AT 1 /LA % (anion exchange filter method)
BEGREHR D X 9 3 131 & faA 4 AT AE S TRIET 2 ik
3.3
1 F X BN EE (ion exchange resin treating method)
BEGREHF O 230 | 60 7 K OB EREFRE A A L AR IZ X o THUY PR CHIE S S ik

4 —fREIR
4.1 EFESHAZEDOER
(B2 il 4 5 — % E 1L, JISK 00501 k5, 7z, {Lmiricik Hisehidn+ /138 BT o
BRI EE O —ER & L TCEET 5,
4.2 EEAMICAVWSIHES, JREFRUK
4.2.1 HEH
a) JIS~v—7 FaRdh O BikVE ORI Z AV 5,
b) IO L, B EREILg/LImg/L, £V EIImol/L X IEmmol/L TR, {LEMIT 2T,
k)L L COEEEZH WD,
o RIEHHOWKALFIORITTEIN TR SN DL, EERLIMIE OIRETH 5,

Bl KE(bT R U D AKEEE (0.1 mol/L) 13£90.1 mol/LTHh 5 Z & &RT,
WIRAFRORNIR SN IRE, EMRBETHIN, WOV BETRERTVWEDOT, IR,
Ty I B RODMERD D,

d) RIEOLFNL, “EEEMIER OISR LTHEE” TUPAC) DMLY 4 1k & OB b 4 1B
SX, (&t BAREFENEDIALEWH A BN RO IS RIELFRC L 5,
4.2.2 HREH
4221 HS5RB/E
JISR 3503812 HLET 2 b D,
4.2.2.2 H7XBKER
JISR 35052 HLET 5 H 0D,
4223 ARVYUERIIEEBERY |+
JISR 3505/ HET 5 H D,
4224 AVITS2T740L4
FLA20.45 pm DM H % & D/ME25 mm~47 mm®D ARk & T 5,
4225 FILTZ)LBRHE
T~ =0 NHEER YRR L CHW D R AR & 5 (JIS Z 40012 R) ,
423 K
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JISK 0557IZHIET H2A3DKET D,

4.3 matEREH ORI

JRFIFARITHE T E 2 B R T 5720, HEEWE OBRIHIE L7232 H 2B W T, #XITEEL T
{EZESHTHERAERAT 5 ALBDWHROBER, AR OA A o A HAHIR IT S YRR TS & L CILERT 5,

5 oYLy

5.1 HHBSH

JISZ 17031 HET 2kl Ass (Bl oS RY = F Lo TCA) UIHYSM LT 5,

52 YTk

REL OV 7Y IS e o TS, BERNEENEZ Y 7Y v VEUENOEBEO G &L, B2l DR+
JFARCTERRL, Fd 5, 72720, BESE»LY 7V T EITE TO IV TR IR K & B 1
WL TWAEET, Uil OREE S 720, sUBAERIL, REbkTcigenL, 2o, Aetxtho 7
V755, HEOEBIISEREL T2 ENEE LY (MEEASR),

6 LRI AE

6.1 ABHRIABMERE

6.1.1 BEAY HiREHE

WA R EEDHIE, 103 Bg/mL~104 Bg/mL &3 %,

6.1.2 HRE

6.1.2.1 X5FRIBEEHBE (&5%F 10g/L)

a) S JISK 8913 ICHET DL 9L A Y 7654 g 2 /KICENL, 28%E 500 mL &9 %, L
T VR I AR (I B AR L CIRFATICIRE 572 0,

B, RERICEOLRRITEA L,
AV COWKITERTHILEND & KO ENERET 50T, kT b,

b) #E 100 mL OKIZ, £2EEy M EHAWTE Y FHAEK 5.0 mL 201%, FiZ 0.1 mol/L s
PR 20 mL K OVEAEEE 8 mL A% 5, ZHVEME L CTHERR U7 ThE A E &BEF O A#tZ VLT A
L, 1% OUKTHE T 5, HEAHEDF T100 CTHESE, K H){bRtEoEELZE TR
M XS TEHMT 5, LHOFHERE C1 (X2F gl) 1, X (1) IZL-oTRDD,

I, Cr o KOFEBEEKEE (LoF: gl)
R E1OFEObGFEE (=0.540 (—))
W XOLERIEEYE & (mg)
X KO FEHMEEE (=5.0 mL)

6.1.2.2 RhEE

JISK 8541 [ZHET D H D,

6.1.2.3 0.1 mol/L FHHEERT b 1) O LEK

JIS K 8019 |[ZHET 2 Hifllig) MU v A 3.5 g Z/KICIENL, &28% 500 mL &35,
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6.1.2.4 0.1 mol/L F4ELSRH&
JIS K 8550 |ZHIET D AHIAER 8.5 ¢ #/KIZ¥A L, £&E% 500 mL &7 5%,
6.1.3 FARUEE
422125 51Fh, KICLD,
6.1.3.1 H#BEEHE
BAE1ILObLD,
6.1.3.2 m#EIE
110 CLLEIZIEAFEEZR & D,
6.1.3.3 E—AXIFa=hLE—H
5% 100 mL~500 mL & & 0,
6.1.3.4 [BBA A x| HHE
BADOEEEWE L ST ZBOA AU I A2 T-AET D,
6.1.3.5 A#f
S 25 mm TJIISP3801 D5 C DL DT, EHANCIEEZS 5 E TS, 77— X NTHE
%, BT ROATOELY>®mLIEZHOD,
6.1.3.6 5| 5BEE
BER T IIT AL —X 2L o> TRIE L, HEEZFHEGER SO, W5l AREEO—FIZE 112
N I

¥t

— AVTIvTaNA

— BSA F L AHRBHE

— WAIFF

1—-5B%EBEREICE T HR3| HiBEED—H

6.1.3.7 BRI LIS
IEFATNC K ED IR NG T V2 &5, BT V2 O—fF &2 R212 7”7,
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g 20mm ¢ i
28 .
Y id
3 3B1%
X 2—9E 72 L2 D—5
6.1.3.8 EZRRBNIIFIEEDK
W IResE 110 CLL L TR THE CREI OB B TEX 5 1 D,
6.1.3.9 EFXUA
JISK 0050 \ZHET D H D, /I FRfEiX 1mg LT ET 5,
6.1.3.10 275X
JISR 3505 ICHET A H D,
6.1.4 #%
a) AAVYUHITREKTCEEWNL, TOHEVES, W EENT 3 FRELTHZENEE
LUy,

B, BEENDRWGAIZITRREE Ny FE2HWD, ZOLAIZHIRT 28R, Fr~v=7U A
RO RSEEEBE L, RET D,
mB, =7 AR TCHIIOB, WA EEOREEEEA 10 %% B2 55 AT 2
B IEEEE L HHEE L ORI OFERER & O FHISE A BT,

b) LOFEMMKAER (XH53F :10g/L) 20mL 228~y hTRY, BEHIMZ TH<IZAT 5,

o BE1ICRTERY, WS AREBICTNOHA AL RWMAR LKL PA LT T 7 4L H 1 ROIEIC
v hL, AE#HE 100 mL/min[3]PA T & 722 X HICHZEEZFE LT, #E2%5A1E7 5,

d AiEgOREZE—DICB L, 0.1 mol/L HAlEET b U 7 AVAHE 2 mL, I 8 mL & 0.1 mol/L
FHERSRIRIR 2 mL Z N2 T < Ik, MEERTINEL (Wit 10 ) L, L o(biRoibks &
REE 5,

e) mtk, B 2R TERY, DR VX ROBEMEED AEHWCIREZ K5 AL, AL
DILE % K78 & THET 5,

) A& 110 COFEIICAND D, UIRIMEEBIR CIEEZ 52 £ TR SE, 737 —2NTlm
%, ETROATOLI>&EL, X (2) ITL-oTEKREKRD B,

Y
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Y IXE (%)

W EOBERIEE & (mg)

R XOHH#ES LRy 7R (=0.540 (—))

Ci1 : KOFMEKRE (LoF: ¢g/l)

X RO FEHEMERRE (=2.0 mL)

g it DOAMEBEHAMKICAS 2 LTHEEL, Fi~v=y Mitis et 2 2, v — 7 mEL )
ZOE—7 DR LTI T D EL D y BMOKHEIG) S, K (3) ITX > THIERO X
2% 131 & A (Bq) ##HET 5[4],[5],

[y
(Y

N

net

AC_ IYXtXE/IOO ............................. (3)
2T, A HIERFO XS FE 131 & (Bg)
Now @ E—7 OERIME (E—2 HfD  (counts)
I Doy BBHEE (&)
! DORHEORERT () Y
E DR (%)

h) HEDO LS FE 131 8 A (Bq) 2SS, HERKOLH>FE 131 1#E L (Bg/mL) 2 (4) 12k-T
BT 5,

A (4)
¢ VxY/100
27T, Lk CHERED K 5 3 131 BE (Bg/mL)
A RIEFEEO X HF# 131 & (Bg)

1% : #EHE (mL)
Yy CINE (%)
X2 EOF 1B FAEDHEEL TS yROTFLF—(0.364 MeV Th 5,
E 9 FHEREENE, RO, MRHERH O OERE, MINEROMERAR EAEZE L, K HHFE 131 BE
103 Ba/mL % I T & 28] & 35,
6.2 BBAAUBT1ILEE
6.2.1 BRAYT HREHE
WS A EREHPHIE, 103 Bg/mL~104 Bg/mL &3 %,
6.2.2 HRERUVEE
4.22 2k %1Fh, RIZED,
6.2.2.1 5| AB%E
HER T IET AL —ZIC ko TIE L, BEEEZFHEAER O, K5 AEEO—F%E 3 1C
N I
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— AVTIUT4NA

— P& F L AHRAHE

— W34

B 3—fEA AT 4 LA EKIZE T EBREHBERED—H

6.2.2.2 [BAAUXEHE
EDEEEME G > T- 28D A 4L I aF 2 1Ak T 5,

6.2.3 BE

a) AAVUUHITEBIKTHRENL, TOBREYV D, HENEEIT S ERE L THZENEE LU,
ZOBEAICSET AEEE V (mL) 13 v~ = AR OISt ZE L, RET S,

8, v = LA CEHUOE, & airas ORI 10 %% B 2 256 121350 R 2 8
59 UTEE L MR & OO REEEZ: & ORISR A BT,

b) BE3ITRTERY, WS ABEBICTFNOEA A VRO LKL RIA LT T 7 40 F 1 KDIAE
2ty FL, A#E#EE2 100 mL/min[3]LLF & 7202 X o IcHEZEEARET L C, REEZEGAET 5,
B L, BEiHEIT, BBA A REAMRITEKRT D2REIDR D2 NGAITIE, B 4 R ARKIC
XOF 1B B —IZoMMT 5L 918, LEIZS U TOKRTHREZEDICAHRL THoilKkT 5,

B, BA A UREAKD T v NN Eb oA, Tk 9 F 131 BENKE LB LA,
BEA A L RAME 2 fEAL, 2 BHOBRFEIEICE T, 1 HEORA A RB-AIZTE S
F 13 AWESNTND Z L ZHERT 5,

o) A A UBAMEEEHRICH D2 E L CHEET S 9,

d Ei DA A URMARE S~ =0 ARHERTEHIIT 5 9, E— 7 HEKDZEOE—7 DT R)L
X — IR T D RHEIRE Oy MOEHEEN S, X (5) 2L > THIERD X 9% 131 & A (Bg)
ZEHE T 5 [4],05],

N,

AC = DO e ettt it (5)
I&xthVlOO
ZIT, A c MIERD X 53 131 &= (Bg)
Noee B —7 OEBKREHME (E— 7 mfE) (counts)
I, Doy BEHHEIE (&)
¢ DORHERERE] (s) ©

E D AR (%)
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e) HERKDLIF 131 E A (Bq) ([ZESX, WEKFOLIF 131 EEEZX 6) Lo THET S,
A
IC :—C ......................................... 6
= (6)

2T, Lk JIERFO L D 131 B (Bg/mL)
A HERO X HFE 131 & (Bg)
Voo REHE (mL)
Y BFRICEORMAENT, EERIIERE (BF 2 L) 2RI TH L,
Y LK BLAEOHIEL T2 yHOT 1 F—130.364 MeV Th 5,
FE O FHEERNE, BURHEAR, MR O OMEEE, RBINEROMERR EEEZBE L, K 5% 131 BE 108
Ba/mL ZFHHIT& 2 &35,
6.3 A F U XMmEENEE
6.3.1 BAYT HREHEH
WS A EREHPHIE, 103 Bg/mL~104 Bg/mL &3 %,
6.3.2 FARUEE
4222k %1Fh, WIZED,
6.3.2.1 BA A XD
BOETEEWNE L ST ZBOA AU I H 2T A ET D,
6.3.2.2 WE|ABEKE
HER T IET AL — XL Ko TRE L, BEEEZFHEARER b O, Ko AREEO—FIZE 412

AN
et 3\ ‘ ’ Tl AFNG
0000

00200 — 54 Tkt
%o 84 7 L 22 Hidt g <1 1 e

— ALTIUT40%

EREE BY >-”’,,,,,a

%5 iR+

!

)

{ 4

—
2\ /\
B 4—4 #4 U XBEIENEAI 51 SRE| HBEED—HI

6.3.2.3 &4 A4 o XimiEis

BADEEBME G > 2B DA & I w2 TR & 55,

6.3.24 TUREH

JEEICIERBH 0, SRR AT OA RN ATRERBHE RO R LT 5,

6.3.3 #B4E

a) AAVUUAEEEDKTHEEWNL, TO%REVIS, HBEWVEEIT S ERE L THZ ENEE L,
OB AEREHE V (mL) 3/~ =Y AR ORISR EE L, ET D,
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mEB, T~ =U ARG TRHIIOBS, e aoiras O NEEFHEZY 10 %28 X 555 1S IFR0RHE 26

5 TR L Mg & OO IEREZ E OFHIS A RE T,

b) B4R TERY, WE|ABIEBEICTOLEA AL RBAR LKL RA T T 7 45 1 DIEIC
Ty bL, BIZT 4V EZHRAZWIZ 30 mL DA A 2 RHHHE 2l 72 U721, KZ& AW T A %
ez l, REERSI AT 5, I, @KL, WHEITH, ZORE, HEKEITREHE LUK E

OB~V RV EHRAT D7~ =7 LHESGOFEROPER L FREL 2D L D127 5,
¢ VURVEMIELL, v=— N IETUL,

d EE oD~ RUFmEFINL~=0 ARHEETEHRIT S 7,

P—JWEEEFOE— T DR ILF—|T
ST DRI RE Ny MOBHEEA NS, K (7)

ko THIERD X 93 131 & A (Bq) %##HHA

% [4],[5],
Nnet
A°_1vxth/100 ................................... 7)
2T, A BWIEROLSIFE 131 E (Bg)
Noet @ E—27 OEBREEE (v — 27 mfE) (counts)
I, Doy BEHEIS (&)
¢ o ORHEEERD (s)
E CORHEeE S (%)

e) MEKRDLHFE 131 8 A (Bq) 12X, MERFO X HIFE 131 BE L (Bg/mL) X (8) 2L~-T
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