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Foreword

"Chemical analysis methods for primary coolant of PWR - Dissolved hydrogen: 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 (AES)J). This standard stipulates concrete methods of analyzing the dissolved hydrogen concentration of reactor
coolant accurately to maintain material integrity during power operation and prevent the formation of detonating gas
during 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 dissolved hydrogen 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 action level of the control parameter, the conditioning
values and analysis frequency of dissolved hydrogen during power operation, and the conditioning and recommended
values and the analysis frequency of dissolved hydrogen during shutdown and start-up. Dissolved hydrogen
concentration is measured using a gas-chromatograph or a dissolved hydrogen meter. In a reliable quantitative analysis,
it is important to extract hydrogen gas from sampling vessel before measurement and calibrate measuring instruments.
This standard stipulates concretely general items for dissolved hydrogen 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.

HIITE © 202%4F* H*xH
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Disclaimer

This standard was develog ccordance with the Standards
Committee Rules, which assi tliberating 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.

AES]J 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.

AES]J 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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Chemical analysis methods for primary coolant of PWR

— Dissolved hydrogen
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FIR BALT em¥kg & T 5,
IR EAHERAEIZ JIS K 0211 [2H5%, K&UE 101.325kPa, KR 0°CET 5,

4 —fREIE
4.1 EEHRWAEOER

(LT R IGEm T 5 — Y, JISK 005012 L5, F72, (b0 IctR AIREN IR T 12 8EHTO M
ERFHEE O —BRE L TEMT 5,
42 EFHFICAVIREAATRRUEFRE
421 BWERAHAR

NS~ — 7 Forin Dt PGB DT A% W%,
422 ZREE

4221 HSRHHE

JISR3503IZHET 5 H D,
43 BEHEEE ORI

SRR — IR EM IR E 2 B AT 5728, BETERE QR H T L7232 HIs VT, i<
ICHE LTI B EEAT 50 9Ttk DBEIRITHUR TEBEIEY & L CULEE3 5,

5 BURHRER

51 RHEENRER

a) FRIEEMYEICROTIE, EWEMELE D> 5o U7 R 48— R EIb % 8 L CRIE ST LIRIEK
FIREZ W Do ALFOHTOT-DITB 2T 2 2 L1300 T, UEHRIA S ILE 20,

b) T AHHNEIZB W CIEMIEMEOREHRIA R (A7 L AR) &35,

52 FURHRERME

a)  PREIEFEMREI WD TR R —RimEIb 258 e L CRIERHCIR T 2 & D, sBHRBUREIInE e,

b) T ARHIEICEIT DREIORBUC Y 72 - TiE, EMEIMEE ) OEHREEFTE cov 7Y v 7l
BNOEBEOIMEEL EORTIF—RIGHM 2% LT-1%, SEHRIRA ISR 2 8RBT 50y, U3y~
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TNT— RHOY 7Y o ZEE N ORBATRR L, SBHRARICAN S (HREA, CZ), 7272
L, FERHMEE DO REHERIRERT £ TOY 7Y o VR O—HSRFEIC I TR — R AR %
EHEHNITE L T DAY,  URRmELE R ORREZ & £ 720,

6 REEEL
6.1 EHY 5REGE

T D IREERIHIL, TRAFKEIREE 1~60 cm’/kg & T 5.
6.2 WERHR
621 BRHR

FEE 99 %LL EDEEFR AT A,
6.22 REKFHR

JIS K 0512 (ZHIET DML 99.9 %Lh EOKFET A,

AR KFEHTAOHRFEIL, A ZKEEEEE LIEE L TIT O,

63 BWARUEE

422128 51F0, WITE D,
6.3.1 BFFKKRE

KRFITKR L TR & 2[R VI X 0k S i, IR L CHBEiifEREE T 5 b o,

AR IR EKERHCEAK T DK OIRFE A B ENEEMEHIANTH D Z L 2R T 5,

6.4 HE{RIEX

a) WIKFEFFOER A AL, K30 HfEiEE L TH<,

b) PRIEEME 7 v —k 5 L (EREBSR), 7o —t Lo 7KDL Y R T A%0.2~
0.5 L/mindOi R TR L, WHAKRFOHERMENLE L THDH, fRRidddot o flifitgiecEric
S D, BRI EREEZIT O HAEOFIAL, EEE B OBHREIZEIRE D,

o 7r—t DY TR PIE O RIEH OREHEKSE AT A % 0.2~0.5 L/min Ot T30 43LL F@kL,
AR DOYRENZE LT2 6, FERaCiRE o A/ JHEBERE CTHOREZ 100 %I 8D ),

d) EERb)ED )DEfEE 2, 3[EEY KL T, ERTAEIIMEEKBETAOGEIERMENENLETNLE R
FKN100 %ICBELTWAD Z & EHEND D,

EY EUKEH A (99.9%LL F) AT AL, BRMEZ100%IC G 5, 35030, FEHEK
FAA0T0DMEDYGEE, FERMEET70 %l b,

6.5 B

a) A —RGEM A 7 0 — Ui, WEIX 02~2 L/min & U, BAFEKEFHATBOIRER O B
v (°C) ZRERL, WIT, BWEKFFORRENLET DD &R T, HfEX (emikg) ZHtHHD

2)

o

b) HEREX (em’kg) X, HERE COBEGFKEBRETH D78, (1) IZL > TEHERRE (0°C, 101.325
kPa) DR Dy (emkg) (THHET D,

=X 2l e 1)
ty +273

ZZIZ,  Du: BEHEREEICHT DIKRRE (cmlkg)
X © BAFAKRFERHOFEME (emkg)
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t: o BARFEFHIA B OIREL G HERME (ERE) (°C)
FY RIS Lo TUHEREOHRMIA R 225G Bl mgll) 23d 5, ZOHAIT (emike) (CHE
T5, #EITTFN Q) T,

(i TB)x 1073 X 22400 ...t )
2
ZZIZ, 107 : mg—g OHRFELREL
2 KFOHTE (g
22400 : HEHRRFEICISIT D 1 BAOBESIADOESEE (ecm?)

7 AREHE
71 EAY 5iRERE
T D IREERPHIL, TRAFKEIRE 1~60 cm’kg & T 5,
72 WERHR
721 1BEKFEHR
62212k 5,
73 BRERUEE
422128 51FH0, WRIZE D,
731 AR BT LTS5
JIS K 0114 ([ZBUET 2 b DT, MHSRITITEMSEERINERZ AN D, T AEFERHT Totrale 2 ks <
X LREBEAEE A L, KEHAZDHE - EEATHER D O,
732 RHEEEEER
MiHE 0.5 MPa LL LD & 0,
733 HRmMHBEERE
BHZER T (UIT A L—4—), TG, TAMERGECHERT 5 (HERE C ), ks, A
WA OR EITAEHERIARR O 2 fFRE L T2,
734 HAEHEE
JIST 3201 (IZHET DD,
74 B4
A ARHEEE 2 O CTRIF— RIS EIM SR OIR(FKRIRE 2 3R 5,

a) BV, (mL) ZERHL U7 alBHR AR 2 1 A ISR I D 11T D, I ATHER RN A H2E (H22
< 3 kPa-abs 20 °CT7 AE L—X —fEROSZM) & Uiz, SUEHRIE L OO/ V7 % BT~
U o FEAEIC L0 SBHRIA SN DI KB i 5, A7 U & VR AR RK I 1
I 1 EOKVERE HRRE TP o< D £1T79, ZHHOEMEIIHERY 7 F3& 2501 T1T 9,

b) HAREREIRD T LX ¥ v T O T AREREREHANTH A% b (W) L, A7 a~ /77T
KRB APREZRNET D, HAZ v~ 52777 DEFANT IS K 0114 & U 3%25E O Bdhai T &
el

¢) AHEHEED- 8, EUKFEN AZHONTHH A Y a~v 75 7 TRIET %,

d) #kE b (L) LAHEKFE T ZAOMEM?H (3) 1L TEHEREE (0 °C, 101.325 kPa) DIRED,

(em’kg) ZHHT 2,
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D, :CSXJ.OOOxéxb—Sxﬁx 203 3)
S b V, t;+273

22T, Dy WB(EKHERE (emikg)
Cs: FEHEKRFEAT A DOPREHEE (cm¥/g)
A PEHAEM (A7 v~ N7770OE—7[HfE) (counts)
TEHEKRFEN ADWPEME (F A2 a~ s7F7 7O —7 g (counts)
o BRERU7-RCEME (L)
bs: IEMEKFHT A& (uL)
i TAEREGEORE (mL)
Voo AREHREUE @O & (mL)
wR: HAZv~ 7T 7HEROSENEE JIERE)  (°C)

8 mERL

BREEFL, TN ORLZE DT DEBIIR D WEE BB (K O FAEIZ B 28101 (BFn
TARR T DHRIEESHANE ) (1o TR IFEEITORIEEINAR D ME~Y R A RV AT A
BRI, FEhEL, FHEL, MEEAICSET D &) BRI A S L TV D, IEARBRUR Rk
W HWT OIETEARFACFEINTAR D — RISV TRIIS K 00500 HUEIC L 573, JRF S5 BT ko i
BERFEE LT, BWEAKRBIEFONTIRDIEENZDWT Y, I DORZ DT DR ITIR 5 E A B
(BRI O FEREIZ BT 2 A (BFn A I EESHAIE —5) ([XiE-> TE/T2 O TH
Do

SEXH
(1] JRF IR DR D T2 DFEFITAR L aE B B LB 7R R O FEMEIZ B 28R (A 4R 7)
R Z BRI )
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HEE A
(B%&)
[RFIF— RS EH R O R IR DA

ZOMEEL, AMRCEETSERNZHNTI00THY, BUEDO—ETIIAR,

Al [RFF—ZAHHEBEORRRGEDH

JRAFAA— R EA 2 BRI 5356 0, BB ER K ONIERROF 2B A1 1T, B Al IZHBWT
AR OSRRE E R HEIMBOE 2> D SEHR I E FT £ CORBHRECRFEO—FITh 5, sEHT, RftIcHH S
NIt 77— RO OREHEIRAAR TR 572, I 77— RNOY 7Y o ZEE DB
BERZRAIVCTEINT %, PWR O —RMEAB TR - @IETH D720, HHEIRR, BIEREIC X > T’
B - T S HRUEHRET DA IS e > T D, 7z, BEHRBUCHE S #E< 2T 5720, T4 LA 24
NXET 4 VABEZB L TRY, EREMEE D OEEHRIT 5 £ T E DR 27400 S, 0
DG E 20 S B D & 7> T D,

JFAIF— RS ER G ORBCRHOEANL T T > ML > TR 503, Eiad, FHAMEE 2> 5 e
AR IR —RmER 2K L, o7 vy 7 B b8 hil# & o 7 ~ =Y L TnWbH 77 b g
bb, 7ok, TOHEITIE, RERHS DREHRIEN N — U R T AR L e D,

| .
! .
! ] [
i | !
i [ !
. [RFIFIEINE RN | | ;
b ! i Y WOt
i ! | L
i PHO-O } !
| ! |
HHFR | H :
BUSEAD Y T > > ! :
' I
! 1 i
! i
! X i
| X i
e —— ! N S S
FI . :Zé-? ) : BTF4F%R BUTNT—FH LTy i
m' e | EbEHTERERN i
: 7,{ ‘y7 :*79 L o o o o o e — — — — — — — — — — — — \71 ——————

BERRTES VY

B A1-RFF—RAHMBEHORIMAR GUHOREIERR U REREDH)
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MRS B
(B%)
AFEKFEHAESRMLOB SR
ZOKEERR, AMKCBEET 2 EREDHTILOTHY, BEO—HTIXRu,
B.1 BEKFEERIEERALOH]
AR FEFHAES AL S K O 6 2 B B (2R,
BIREIE (Azg/AgC) =TI (GEREERERIC )

BB
PRIEER
BEKFo1—THGE
5 >4 kA
' Ja—+t)L
/ <——#UFILKAR
FYIIK | e RAFa—THEE

FRIE (FEPY%E) Efi#i (KCI, HCI)

2 FEP:TRS7AARIFLY AXHoOFO0TnELY £EESK

B.1—BF KT AR ZRDBH]
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C

a)

b)

©)

d)

g

fEE C

(&%)
H A EE R TRIEDHI

ZOMEEL, AMRCEETLFREZTATLLDOTHY, FEDOFRTIIARY,

1 AREHEERUTREOH

PREL U 72 JE 0P — R HIRA TR DIRTE KBS A i 2 B EA B C1 IR 3EE 21 & L ORT,
EHRIGRIED 7 A v 7 a7 ZITHEMEOREHRIA S A T 15, 77, 8 BT, #URHR
BCRFEIRBHRIA S 25T D, T D%, sURHRIARICHEIZ I L, V77, 8 2L %5, &
BHRRUR SR % T AMEEEDO 7 A v 7 ax s % 6 & IRV £, L7 10 2T %,

T AHER L OGRS DSV T ETODTA Yy OSVT 1 InBSVT T ETOTAY) BHHEZE

$/7(Xi7XEVa Z—) ZHWTEZEIZ LI, (HZEE <K 3kPa-abs  20°CT A B L— & —{f
D), 7VT 2, 3, 4, 5 2L, BHZERCFEEIET S, £, =007 1 A RKHNCEIT

Do HAHERINNEZETH D Z L &L )G CHERT 5,

PNVT T &8 BV, 2V T 5 BIRAIZEIT TR LRI 1 HoRIantt s X o ICHEiL, 7Y

YTEATD.

RIABPHZ2 L 2AUTIVT S ZRO ATV U T HETT 5,

sVT N, 12, 13 BT 5, 2 IVT 5 BIRAIZE, TAMERRICZER[RE AN THIECRTE &
:,ﬁxﬁ$§%®f’tiotm%%@%ﬁxmﬁ%m&#éo
TAFERMNOHT 2 TLF v v THN LT, HAFEFICLVERT 5,

T ARSIV 7 3, 4, 10 2B, FHZEEN O —RMEE 2 k3 5,

HafEsns U (::)
~ %3

’ 15

b2 o e

::?gitzﬁ FL5I
*m kL DX - oo LT

bd : WHELD/N LT

SN
ANCCENN

E C.1—HRmHEBEDH O
IV Z N ARHEEE OFNIIISIZIE SN H O TIEEZR L,
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C2 MZBHRHMHEEDH
Wi, WIECBT DIEFKEOEMEITR 1Temikg TH Y, @FIEIERRFIINE KO E 725 2 L0 b

AREHR ISR OMMEEZ 0.5 MPa PA BIZEE Lz, 7038, AFIEREOFEHEERD X 9 \TIIESA: T Tl

JEDOSEITIE, T ARGURHRIARR 72 £ OMER LSO R GEEHTE 5, 20 L ZITHW SR

T AL E OB 2B C.2 12, FOEEEZ RITRT,

a) REHRIRHEOY s 7 oBHE RIS, REHEIRASRZ T 1), 3B LRI 5,

b)y V76, 7TEFAL, FEHE O XSRS A B 49,

o) WEHRIAESE 2 X7 X2 SIZHY 1T 5,

d) FAMERBLOREHRIAESRO NSV T ETOTA Y (VT 1 0BSVT 4 FTOTA V) wHZE
R 7 (FTIT AL —4—) ZHWTEZEC LItk (EZEE < 3kPa 20°CT At L —& —{fif
DEME), ST 2H5AL, BERCTE2ZEIET D, £, =507 1 2 RKUNCHHIT 2, T A%
RENNEZETH D 2 & &7 TR 5,

e LT A4 LB, 2L T 6 BRAIZET TR T I 1 EORIEn D X O IR L, &KEn TR
KD ETHRT YT HEIT,

) VT T ERAICEIT, TAMERRICERE NVTHEIEIZRET & &b, TAMERBOEICIE
STEKBERNZZIZ VT T 2T, B AREEZ V&5,

g) HWAMERBNO T A% A LF X v 7 %N LT, TAFEHNRIZEL VERET 5,

hy 76, TEHAL, 2SSV T 2 2B, 2V T ARy HipbRREHRIE G ST

i) 76, 7TERHT, SEHRERA RO EZHKT 5,

2 A ENE
1 X
HAHERR B
\
R R
v E
=S S 7 Ll’
i
e ~
AHERmER R

> KIEAD LT
bd  WEFLED/ LT

H C2—ESR T RAMHEEOH »
EY N ARHEEE OFNIIISIZIE SN H O TIER D,
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AESJ-SC-S003:202*

IEAERFIF—IAEHDILER T HE
— BTk 202+

Z ORI, AR ORI ECHE L2 NS 2 S ICRE L= 23T 5 b 0T, RO —
HTIXR W,

1 HEDEE

IEATFE 47 (PWR) 77 > b TlE, BREHIEERE K O VRIS B O MR 2 B, JR7F
DIEHRI LK DTSRI BT X > TARKR T DR LI LSRR E O EF- 2063 5720, FF—kGH
MITIKFE 2 VAT S/ TN D, KRR I TARRE S 2 > 27 (VCT) KUEED A AJES) R OUKSEHARR DO FidE
ICE > TEHT DN, 772 NORE - ZEdEinz X5 EC, BT —RSEHR T ORI T K EIRE
ZHE LT, ZORELZHED L TWD, £z, 77 & MELL - SRR RS XOER 2 P13 57290 VCT
RIERDIKFE A A B BRI ANEHT D & & IR —IRGEM R OBEEKBRED oIl 2 & %
B LT D,

PWRODKALFE BRI W DAL 7 EIIE, TIS, ASTMK ONREHRERIE S V) — X THEE(L ST D
HLOLHDH, LoL, BEAKRICOWTE, EWN COEIEIEEL NI E TOMAR EZ2RKITMmA I b
LOMHENERSNEA SN TEY, EEELZLOIER, £ 2T, FHIPWRTHWAIEGFKEO(L
FOHMHEIDONWTT T P TOENEZEE L THARF IFREEL UTHRIET 2,

2 WEDRER

ZOERET, EYERES VAT LAREHMEEO TS SN AKMEFEEARE KO OVEERIC
BWTHEERZITY, FEMEHS R ORZB S OFBN N AREE LR CHE LT, WEDOHRELD
VB 2 RN T,

2011 FRTRA LTRSS — R PR BT OBENEH F 2, BKIFO B B MER E~O B4
WEE S, JRFNZROMR L ORRRISEICE T 5 2 &2 B E LT “MEKBEFFE—RZ DK
SEEIREE 20197 MHIE S s, [AHESFCIE, AMEFEBEO T/ BN E LT, —URMRA R - BB
B OREAENEHER R OEEREFE OB MERREZ ZHT T\ D, 204, HENREMER EOBED
SF DSOS RO @ EA AL RE S TB Y, AL EREIC DWW T HKEFERO BHROOE DL LT
KROBND LI olc, ZNHD I L, —URIEHIE & OBREHEEE DM IR T 2 205
AFRID S “BEHR Y A 7RO CIAD” |, {EEMEEER OPIT HREIRBIEZFE U< AN L BREEDOR#E
DEMIZET DD TH D, Thbb, —IRFMEMMEHIRFIFMEMEN AT 2 ) R L TR0, £
DERMHERFZ XD Z LI K > TRFF—RGHMIR A WD A7 2K TS5, £z, BREHTES 10k
S ORI I L TR Y, ZOREMHERFZ XD Z LI X o TREMEIRD U 2 7 2K F &5,
INHEFNTND R Y A7 RO CIAD” ITRELFHELTWD, —F, FPFE—RSHEM OK(E
FEPEEYNIAT O 2 LK o T UCREBMEI OB BUE L~V 2B L, TEEEFE OMIE < ME
RRA LT D 2 ENATREL 72D, ZAUT “ANELBEOVE ITREFELTWD, £D), FFEET
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1%, VAT LAREROREMRRIRHEBIZOWT, FHIEE, HEEE, ZHHEE, 727 a Ll
T a v oYL O E S A2 BUE L, EMYIGEREET S Z A RO TS,

A PR U T D72 DI, AR LI HriEIC DS W TR IR H 2047 « -9 2 B0
HoH, ZNHDOHEEOFITIIEEIZ IS, ASTM K OHUHRERIE S U — X2 X W ALF T FIES L L TV D
HDOHEEL BHDHN, ZD—FTIS, ASTM K OEHRERIE >V — X THIE S TR W ET- 7153 BF[E A O
EFOEE RS D, BARICIE, BAKE, 135K, 139 RENCIRE, BERTEX 5 #BRENITHYT D,
ZD O L, WAEKHAL, EHEE K O —UCRER BHE P EOMERF 2 X 5 L CHERGHTIEA THY, £
72, AFKFIREEESHIE REEIC D RET 5 L B2 DN TN D, 1E9 HEIX, HFLORIGE % Hil#E§
% ECHEEROGHEE THY, —UCRERMEIOREIEIC L ERETH LB LN TWD, BUHE X 5 #i,
PRBHBR 23R U 7o RRIC R AR I E I TR IZIR 2 W T 2 R AR & U CRIRIZIR AT 2 72O D43 H ¢
BV, EHEE OS2 X2 ETEHEERGTHEA Th 5, DKL HIZ, PWR —IRAIFHHTIEE
1%, EEMESEOEFME ENIR RIS SN D T L LT MBS T — YR DA LS B S -
2019”7 Z FX2THHDELERD, LinL, AROGPHFEEDHIERHIIE “DEARBF T —R R ORI E B
fa8E 20197 DHIE SN TR o T2Te®), R NZEKR D “DIEARFF IR — R A DO AL E B E
2019” L ORRZE WML 5 7212 PWR —RRIEFAONTIERE 2 SO LTz,

fEEE 1 12, R RE L NHEAKBRAFIF— RO BREEEE : 2019 KT PWR — U RILF AR
YL ORRER LT,

728, PWR — YRR39 2 R RO R FH L, RSO “INEKRE I — R
DARALFEIRE : 20197 OENEFR—THY, R NIZRIEHDLEBGHEO L~V | OB - #fFED
FAEBHIER DL ~L 2 OFE - SEEORE K OYERBAIEICHE Y 3 5 2R L TEMT b ivd, ZOF%k
INTERLT D Z & T, BHERIALE T TEIC K DEFIED @\ T — & OIS AL OEAITIG U
7% D PDCA DMERE L, ACRO B =ML Mm EO BMZERT 5 Z E N AlREL 725,

( T h%Es
- B2 RO R A
- AEEEORE
L - BT HERO M
PWR K {t. & 5§t | EATEO S HES I
| memmeo e s |
AL E RO B | mu<wmpEorr |
| .0 s i ‘b-
EAEO L H AT
RSN RIS FER
JIS K 0101% [ PWR— & L4 47 B ]
- EREEE
« pH UG RREE JISTRI BTSN T VL
. EEME RELIISE L EFNSBEaOHT
.ttt [
- ottt Ay | gingok | [awak || @0z |[mozmmnmn ]
- TRErA y ' ry 3 PN
. HeitERE 7N
N

fESRE 1-PWR —RRALEDTREL RFHRELOEDY
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3 REERDIA+A—

AACFEEIZ B DAL FE T T IED I BV T S B BN AMER LAY AN LER D H, SRAK
b DB ASUEMN EPEDOBN T A BEA~OERIZ X 0 K EFEBRE O T 7 o a v Lo, HilEE & OHESE
% RET BRI, SEIIS U CBET Db PR EOSUEEAT O, £, EWINIBIT D855y
Hriar OBA R MEF T HIEOREZE 2T, (WFNTEEOREEITH, TORELXUE LK,
LRPEN FITAR DN R A 77 o F OERERICHEYNIC KT 572D, 77 o b OEESEER & O AT
KO BWHFB AN L7 4 — R 7 252 ik, BFroLFEoirdfiz i An, EEOLE
o T BB 2 2M), Z0 k9 72E#Ei%E U T, PWR OGN Z MR I TEDH0
EIREES NS,

PWR —RFRAMCEEERIES | ol IS < fastoduE
PWR —RRACAIHTARAE | BT EIT OEAIAE S (LA A DUUE

S E@@%-~\\s“ B - AT
kT - £ SRR HR o

Tl //f BYAR - 5
PUE - B BN AMfe— R || Kib%a —
$$% - > 7° F‘_? > 70

UL - R - LR O —
ety ﬁ NRA, IAEA 2] Est

L AN ~

TR0 e FEIP 100 B e

fis et (JIS, TAPWS,

prwey EPRI, VGB)

= _/

FEE NRA : FTHIEES, TAEA : EEFE OB, IAPWS : K - A5 EHS,
EPRI : KEEFTEET, VGB : BN K BRI S

FESRE 2—PWR —RRAILFEDITREI B R 2 AL A

4 FEPBEELLGILFRGE
FrCREHET D & FHIT Do T,

5 BEEZR
BRICREH T D & FH T 2o T,

6 LERHEORR
6.1 {EZENAEORE
6.1.1 PRIESEE
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BRI O NN ER B, SREMR, B’ 5 (HEE B M), B2 SR L7 /KEXER SR
TR SN, ZHIUSHIG L TEREM T AgCl 110 Ag DETNE Z 5, FUGSRITRD LF0 T, ERRG
IZE > THCI BRSNS, 728, ZOBLERTINEZ < T T HIT iz, A3 5 HCl
I REMHR DAL L 720,

YEREM . H,—2H" + 2¢
ZMEM . AgCl + e —Ag + CI-
KFORIIZ K-> T 2 EIE, EFIRETK (1) orEh b,

ianFXSX%XPHXDH .................................... (1)

T2, i KBEOMIIZ o TS EI (A)
n: RISIZHTNHE T (—)

F: 7777 —E# (96485 C/mol)

S EHEMOEFE (cm?)

B, : FREOKFZEZEEEE (mol/ (s cm-kPa))
d: FREOEE (cm)

Py : IKFESEHFEARE (kPa-kg/em?®)

Dy : B OBEFAKFERE (emi/kg)

EOEIE, WARKBIRE(OYE), (EHEMOER, FRIEOKEZREICHE L, FREOE ST Y
%o MREN—ER DI ARKFRELANOHITER L 72 5720, BIEITATAKRREICHTLZ L &
20, WAKEREZNECE 2, FRTKRGRREITIREIEKAE L TR 228, @EE, IRERESR
T > THIESN-EE A RIS, AEMICEEME SRS,

PR AR 1980 ARV NAICBIZE S, ITEPWR ICTHEA SN TE TW5D, Z OO HIEIZRIEFH
o7 — N Th 57280, DHREOBEREIZZ S RDGERH DD, BAFKBIREDERFHEIC R <
AT HIE IR ETOLHTICHFITH 5,

6.12 FHRHHE

Z DOHHEDFEARIL 1960 AR ERMBDOHTE S LT INZH DT, K[UERITFE S LT
WIEIE, BEZREROA MY v B ZIERD H[1[2][3]. FAHRE L FEIOA MY » B Z7ETIE 20 431
PLEAT Y 7 390E, TAHIEGERST 5 @A STV D[], Z OEEOHIE Cldkian e 2o
TAHAMEPE T T 2012 30 L EZETZ0T, HAMHIZE/E L WD ZEREMT LN, 7
B, THFHINC BIRFKFE ORI CE ARRETH 0, I AHERR O & BRI &R O AH (100
mLFE) O2ERELTHZ LT, MEAKERITI%AITERD, £, U AMMBEIREEEmEIC S
AREHERD RS TH TR LW I RERH Y, Flth OJRFIF—RIE T OB FKFREOREIC, Z0
JFERNEH S35 2 & BRI STV S [4]15].

6.2 EHY 5RERE

PWR O3 AR 361 2 R — IR AR OB F/KFEIREIL 15~50 cm/kg OFJH CEHE SN TED,
L 30 cm¥kg FREE CRRBE L TV A7, Z OEHETIINHT EIR% 60 cm¥kg & L7z, 7=, {EILKRCE
T DI AR L7 WIRE (Sem’kg UF) 2+ ICllETE HIRE L LT, FHRMEZ 1em¥kg & L7z,

Z TR LA T D REEH I T FE EOFRIRIC X 2 b O T, o AT 2882 R O E
EEETDHZ LT, 60 cmikg ZAER D EEAFKFRIRER TOSITIZ IR TE 2, 72721, £OHAITIE
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BEREORFENVLETH D,
6.3 RERE

ZOoHT I (RS, 7 ARNE) 2 UG O%E &k Qs LBRE O AR LY, MRIKEMmLE T
IXEMBOKSEIS, TAHHIETET A7 0~ T 7 ORBEICRELS EEIND, DTN HEREKED A
WX ADRENKET, RBEEMORAEITRKTS 3 WRE6], WAV u~ N7 T 7 DOREITRKTH 4%
FE[7) &Rl S D,

Z OFEWEIAE LT s RIS 2 MU0 GRET 5 Z LIS X, RIREMmE, AL S HIZ 1~60 cmkg
DEHTHEPAICBNTRE S TYH 10 %RREOREIETENG DAL, HEERNFOPRAF/K RIS B L OME 1EIRFO
TR SRR 1 D72 0 DK B R EHER DT TR L L TR Y Th D, WAV u~ hJT 7 OKIESTET JIS
KO0055 #2E& L35,

ER OO BT 2 EE KOG R E1L, ENENER OFRBEELZ AT 5, diER

TRIZOWTTELLEITEBINCR TR T D E2FE—RETHBEMND, TNOOFRRAITHES
X Q) CHAINDMEEZRENGEPL LT HOPHEETH D,

P=\[(a2+b2+c2+-”) ............................ )

ZZIZ, a, b, ¢ ceclE, HEELOREL EVET ORRAEE T,

64 BEKRHORERVRIE

Z OFERECHIE LT B EENEE OMRR B, A T a0 a1 3Bk EZ 251, @ ARER
BREEICOWT, BIETHET 5, B, IWEKEFOREREE LT, EmHEKENT A% AW HiEERE
LCWD2, — 5T, EkEFOEBREHAEICL, KRICEHIREFELTZHEINTHDEANS
W KRUZ K DIRIEFEE, KBEEME KFEHET— NI COKEIELES 2 2178 L= RO EiE &, B
EE— FTORK (#EFH 21 %) ZHE LROERMOLZ TORD TR E, ZOHITEA/KETHEEEN
AT — & L LCRtgkahd, 2ok K& (BB 21 %) ZHIE LIZRFOEREIC L - T, F4325K
FIEHET A COEFME % R LB AKRBEFI DO ARALEZIT 9, 72720, A/NUREDREE IR HEK R AT
AN EDIEDGE LV IR T T 5 Z LICTHET D 0ERH D,
6.5 AEESRITERDELE

BACF T B 1T DALF 0 HT DIEHE S K OB WG BE OO Lol % fRER SR 11~ T,

fRERR1 —EFATED LR

NI I R iy A

it BE BRI

SEAT IR HEE DY A BER DN\ BEDEME

T $910% 910 %
SEH
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