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Dissolved oxygen ions and chlorine ions concentrations have been used as an evaluation
index of stress corrosion cracking behavior for light water reactor materials. In addition to these
parameters, electrochemical corrosion potential (ECP) .is commonly used as the evaluation. Therefore,
as a part of IASCC irradiation tests, the irradiation test of the iron oxide type and the platinum type of
ECP sensor was carried out under the BWR coolant condition. As a result, it is found that the
improvement of ECP sensor is necessary from a viewpoint of the sensor structure and material

selection of components. In this report, developed irradiation capsule for ECP sensor is reported.
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1. F i

K HR O T BRI IS U AR SR BHF JE 0 — B &L C. B AR AR SR S pkE (1B B AR 7
THFFERT) & B AR HRE (BR) LD R IET AT L ZM DO SRR M TORSFHRIS HEE
FN (IASCO) BT 258 1 I E D& IMTR 2RI L= & O BN RABRE EE LT,

IASCC 1%, BUR#BS  BREIC A EOBEMERBERIZIVRAETIEETHY, BT HT Tk
DEHFMLEND L CTEELRFEMRETHD, IASCC DORRERERTIL, W AKR R 715 (BWR) D
WEAGEEAFELZEREESEKREF v 7B L, THEFRE T ool xZERRAR ) RO
TR ARBR I ZER L, £2, R OB R ENEZRE T 5720 DK A EN (Electrochemical
Corrosion Potential: ECP) EL % —%3{EL . ECP o4 — D BREF3BRE £ L=,

AREEIL, —H D IASCC BERBRDHH, ECP to ¥ —%2 BT 5120 DB X+ 71/ D fifE
B ORI OWTELD LD TH S,

2. BBRENMLIECPE Y —

BWR 77 M T, I DB R EINL (SCC) ol % H L L TR 4 e AN T Tna Y, Zhbo
WEEZLL IR,
(1) KFHEA

K7 K R DFSAF B SR e BE 2 AKI D72 128 ppm BREE DK FREARTONTND, LvL, KFEE
AZES T, FRRARERSCEEREEN LHTHT A MEIN TS, TRKIARBESR
B ER T, KOBERRFNOAERRSID RS EZER (BN, 1N) SERMEOE N NH, %4720 E
ELJRICBITLOT DD ELDEEXLNTWS V), - BAEBREBEERN LHTHDI1F, AHE
EANCEF R TR R ITIEIC AR D 2L T, BB R OB B ~~ Z A RDBAE RV E LT
ZLIC I TR EBMEH OVEHERBEINT 50 LB 2R TN Y,
(2) AKFHEA+TEHEA

KFBENZLDHE EREZIET 5700 KES TIIAREALIHL CTHEANMTOATH
%o HENTEANIZED AT UL AD A NI S CTAER T DR EREL< 25, AT LR LS
GBI IDA E = SV R OBEBEEL DA 2 B 352 &, OV DOREN T R b it
MADTEFEPREIMNCI OB E LA OMHEAD=ALELTEZLN TS Y,
(3) FLEhRFRR K ER

FE RRAE CEA B KRBT UBE, #0 ppm BRE ST LA LB FBE R R E 2 B8R0
BZERSUZ LV EA ppb ETRBSH 7201 E RSN TD,
(4) B&RIEA

KFENCL OB EE EREZMZ D720, EEBIEACLS T, I RWKEEARTEREN
ZIERTEELILE BRICERSN TS, FRICHB NIV Ll OEEBILRE S AT IR Y
HEAL, MEMERICESBITREZRVIATELZLCIY, AT VLAY =y r VA S R IO &
&R TR EABROENVERLEMBE S 5 2, ZRUC k> T BOKFEEA R OIS EHE

._.1_.
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DFEEMEREIRTEEDLIENTED Y,

LJJ:@ﬁ LT R REAEREIYE SCC KBS W ThN D, —F, TRERSE
VDAY b g £ b Y VG = ﬁtﬁﬁ“ﬁ%n@uﬂﬁﬁhﬁ“&bfﬁfﬂ*EP@F?&%&I“%DLME
AFAREDB WO TED, Bol Tl BT R RESCE RV BREICMA CE B AR
THEMAHIEN—RANATONDERIZ 2> TE, BRENMIT, &R EE AP IcRESh
PRIORTREEMN THY, @BPIERIEMTHIE2L57 /—REiRE MBI b FRE I LD 0 Y —F
BIENDOVH L ZADFMEME L TRIIL, B b FREOFEEEMEENHD VY, LinL, B
EHEALF TR DB R 3 i CER T DZENOIFNOREICEBINDTD ., TOHBRE TOB
BEMZETLILERNDD, 207, B T CHEATE% ECP 2V —0 RS T&i= 2,

JEEBEALIL, MG LT MBI E BB MO S BEMB OBN ZE2 M ETHZECLVRDENDH,
i & E K COBRBALORE CIXBREMAEE LD, 2L, JERERE2B S 20ICE
DOHLBENHRE T DH-DITB BB DO THY, ECP o9 —DBMEMEL TL, BLTF Ot 2
=T ENHD Y,

S FEICELOENER T AL,

cERE EKDBREE T ThRREMHY, BALOFBES RN,
BRI O AN DD,

T R AR D D L,

IHETIECP B —OZREMEL Td, MEFEKRRE ST OKFEARLFEREELED.
Hydrogen Water Chemistry [HWC]) THIE § 5720 D AR | Vi OFR 17 7K 3818 FE 4Tl E
T HDDOBALR G E L THALERA (Ag/AgCl) | BR{LEKT! (Fe/Fe,0,) Z N FIH SN TEM,
M B S e D LR N LT DTN B D,

ZD7 IASCC BHRBRO—BREL T, ISR B IR OB AEBEMN o — 2R EL,
BWR M HIK DS T CRAEREBRAZTTo7,

3. Bixr7 v
3.1 BRGFEUE
BB E R H L= v 7 v, L O K BR BT A & CRaK I = RS Fa/KIE T
I TEDREI LR TND, B2 ECP B ¥ — DR G i, KR BEHIHIZE & o JA AR
FIEREL, Hem i IR 320°C, @i HE 1L 10MPa, FRET ¥ 7 2L D Kt &L 0.2m®,'h
EL7,

FRILERA ECP oW —id, D a=7 Rt Y — L — MBSk EE AL, B —L— AR D
e RRE RN T 2BAE ML 7 —7 L &E L CGHIlT A& Th D, Brh—L—ALISNIER
”T, ONa=T7loBEAIREn Ui, TONREIZ=y TNV AF THEBIN TS, B{LEA ECP
oY —DOEME% Fig. 3.1 1277,

HE&R ECP v ¥ —id, Pa=T7 /eI 7Ol 42 58D/ AT LAY — 7 &8 LT
BETHY, HEAHITEn Uit TOAREIZ=y TNV AT THBSNLTND, BE&EMIL, Yra=
TR Ty ZUET O T RERICEO TS Th D, B&eR! ECP ko — D& &% Fig. 3.2

_.2.__
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R, LS B L O AR O BCP ErY—0fE7n—r — R OB AT H — B R 26k
IR,

R B OEHE X v 7BV NOBRLEN &% Table 3.1 12”7, BB+ /121X, ECP
—NEBDIREZ AT A7 DX I—F o —h iR E LT,

(L8R ECP o —2RUEL=# ., miRAK P D AMERERER 2 i U7z, RAUBR I3, [RIAF

W20 Y —E @R KPR E R E SRR E O — ML — 7 (EEM) NEIZERE L, BWR
SFNER R AR 35720 288°C @i T, [RIRFICER & L7 8/ A SRS 2 IR AR oD FE A Z
BRAELLTEM L, £9°, EiRATICEITS ECP By — OB A2 EHICHIEL, BALORE
PEEFAT, B —2 0 CEIR K I8 78 L2, %%ﬂ@m%ﬁ? BAEH K T AR L2 A,
ZORRELFEBMNERL. FOEMITEE FRE ST RN AR LT,

UNa=T RO O AYEE T <5720 288°C THISRERINMNER K OBEE[ M H D @il K
R A7 VBRI RE LT, ZAUE IMTR FFRIZEB W TR —2 3 2855 1k v 7 2L ND
T NIRRT DR E Y AN RDEH BB R Th D, ZOREF AN ' I
10[EIFRJE 5 % . T DM BN Z#H AN G L2 #E 25, ECP o ¥ —1d IMTR FREFH-A 27 112 T
SY AT NVARE DOIREE BN L TR DR CEDZ AR LT,

ECP -ty — DR Z TR~ 5729 @il K P O 7% 5% (Dissolved Oxygen:DO) R EEA 20ppbih
20ppmFTEALSE T, BALOEALEZRE LTz, ZORE, DO 2K TS5 HE BALI T H i

EBVCK T+ A AR LI-ZE0b, BEL- B —IdmiB AR IV E OMEREA R L T
HZELEMER LT,

3.2 BH v 7B DHMSLT

FRI 26 72 1T, S E m’"f‘isotzﬂ%%%ﬁ%%%ﬁiéﬂ WREHZITARAKE LR E e ST
W5, 728, BB HHE LT A B A RN AT R T AR S B AR TS H A THE
KEMZT 42— (2 um) 75:5;’2%1/7”:0

Ay 7 v, b e — AR —0 2 AR oG L, F
7o e 72 LIND ECP i & d il § 5728, ¥+ 7o BT 3 ETc e —%2Em 45
HEE Uiz, Fr 7B/ Uds R E N O ZEEMHEEL ., SR G EAIIAFE EAEEE O E T IR
RS T BRI E o TR — &R T LR OHE T 0k G E Lz, Fio, v VL
ETOZMBEN DN ENG, TEORSIREIZT LD —FEICEA T oy s
(SUS316L) AR E 4 Dkt & LT,

ECP ¥ —F, WRICZERICERONTEY, FEICaSR 2 —0 2 @, ikl ¥ —
P31 A8, PEICER bRV — A 2 R ONREFHIIA I — e —A 1l FEC A4 ECP
T =25 A, LA ECP B —2 A2 th EnBlE LTz, &+ 7 B0/ T % Fig. 3.3
WRT, Fo, Sy R VN OREE ST OB — K OUK IR E A EAVE 55 ORI E % Fig.
3.4 \ZRT,
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3.3 ¥¥ T RALOKRE
(1) THTORE

XX BNLOKREIL IMTR Y7 BV SRERE KRN, REEEEICE SO CERBLEZ, &
BETRELTL, ManRE, PHRE. BEBRE 1 ERE 2. T ARERDD,

R T, Ty 7BV GER I ER L B R A BRI RERE . SMERE, TERA
HEAToT-, FRIREIL, SMEFSIEE, NI, ECP o — iR, 7L AT = Z EHH
FICERL, AMARAE, STERE, REFRERES LT o7, BERE 1 13, Ri#EEF . A—P7o
YRS (REE I ERAE, REERESEZIT o7, BRERE 2 13, ERREIZBWVL T~ A
RV, MEFIEUREF 21T o7, TAREIL, v 7 BAMARHCERL, SMERE ., ERREA,
fERRE, BERELTo, Y7L ORE7e— —bRORBRBREEE —ER 2
LIZRT,

(2) RF R Comm i

JRF P IERTANC R v RV OB PR E L F L —F 2 — T R EES . ERRREZITo72, 7 b
TOREIL, FHEMF Y T v NMMEEARBICE SN T To7, F¥ 7B RE IR AR, A
BE i 5 B A E R L CHE K B ISR EZ 00T IR AT 7,

4. MWHRER

FRETF 7 /1 1%, 01IM-80A ¥ 7 E/L LT, JMTR 4 159 A7)V CERL 17 4E 5 H 11 B5 6
H 9) TSz, Y7 RV ORSHIE X M—4, BEFRIT 697 B ThoTz, R 7 RIALDE
FOLE % Fig. 4.1 1R, £, T~ INEE K OV O PE R ELIC K AR BE Z IV TRy
T ANaa—R (MCNP) TEHE L7272V AME ORE 1A (SUS316) DREINEVEIT 0.75 (W/g) TH
27z, % ECP tir ¥ — DX R GHE FE K OV il P 1 B B (ECIMe V)% Table 4.1 127”73, £z,
MR OBEFIEE R OVKERE IRE, &, JENEOREEY Fig. 4.2 RO 4.3 18T, BETT
KRS 180~265COFEFAIC BN C IR FHIAL I— Y — iR, ARIZKL T 10~15CH
VMEZRLTZ,

0IM-80A F¥ 7 /UL, JR-FIF &AL B 747 1 ) 50MW ElE% 5 A 11 A»H 5 A 16 HET
FaAKIRE A 200°CIZHIBIL T ECP 2o —DF —HflE 21T o712, T D%, EFREETHIREZLT
KRETIMEER L2255 A 20 BIZF ¥ 7 EAOHA O ZEEOBKICIVEENME T L, BEN
ERERICH DI | INEERAATE 1L LT, 2D 7% BT E O IR TR FE FE I PN Rl S 72 IR, 5
H 17T Bh55 A 20 HETTHoT=,

5H 20 BIZx v 7 EADOHANZEEDOHEKIZIVRENME T LKL Fitloornd,

()5 H 19 B 13 WefetA, KE 2R OIERE KL 5 1F (Normal Water Chemistry : NWC)
(DO=170ppb ) 7> & /K F& A 1k %% 45 4 (Hydrogen Water Chemistry:HWC ) ( Dissolved
Hydrogen:DH=200ppb) {Z AL X572 A~ LI LB TV 7 HBRbA,

— 4 —
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(2)5 A 20 B 10 FebE, KRFEIEALBLA,

(3) 5 A 20 B 12 B, HWC g:{4 (DH=200ppb) IZH 2,

(4)5 A 20 B 17 BftE | ¥ 7L OREME T $5LE0I12, Fv 7O A D ZEENSH K LT
Uiz, ZD7s | BT —HHfENT LT L2 A HWC SIFICEELR 3 BRIt D 15 RREEH
DX XTIV S TOA K ERBEHI 125 No. 1D SR AT D it = £ 57 B EE A3k 2 12 TBR ) 7
ML, 17 BEERICT 2B 1 &2 o TN DT 2R LT,

(5) 5 A 20 B 19 B, X+ 7BV OMESEEE K TLET, F¥ 7L OREN EH 35
BB oT2728, ¥ 7B/ DR E R 21T > T D INEER 12 1k,

(6) 5 H 23 B, ¥ E/AOHitEiX 0.08m*/h(5 A 20 HELLE) 25 0.056m*/h IZIEFL, ¥+ 7k
AHNOAIRIZS A 20 B ORI 10C ER,

(5 H 23 B 108F-tH, mIBAKPOEERIT4.5,S/cm (5 A 20 B 23 BRHAE) 735 5.5 4 S/cm
& EFAEM, A PIZIRITDS PERZTE (CMn) IR EEY 5 A 20 H ORER LIV 2 #T E5.,

ZOFPWEAR T, KBHRMCIVFELZ7 Ty RERFT Y7 DAIOF IR E L7 B R
EDTDDOTANE—2um)E B EVSE RN H D70 BEZRBR TN DDHZEIILE,
It EAR T OB Fig. 4.3 ITRSNTWD, EHRE L, MEME T LB T TV /RO &
BT TRELEILLT,

5. MERABR

FXY 7NV ERYNTRTHRIEL, ECP o —DABBER OB EVEELEB XN T L
S — DR EREEIT o772, FRAKRTIOX v 7RV ET AN H—ERDOFRKDREF% Fig. 5.1—5.2 {TR7,

ECP Eu % —DABBEDORER% Fig. 5.3—5.10 (IR T, fRRR ICALR 25— (UP1) 146D
RS RSN,

Fig. 5.3 10, fRAEFHCHHAEL TV - AAR L — (UPD) 25+, AL —i3, SLa=7 548
EDBEET THEWIL Qi LIS D ECP B — 2 oW T LRI B 2 S o T,
Lol B TFRIL T B BB OGN TE ol Zinh, a=T L& R OBA & T/
RENNREPFEAEL TR HDHEEZEZDND, 207D, B —OABREICINZ, Y=
=T LRBDAIET O BB N2 E R G A B A LT,

ABBROR R, F¥ 7BV P BRICER LB bkt — (MFL) OV a=T L& RO A T
ERETOAYF BRI REL VDR TR RN, 2O —2 2B RERBR LA, HEH
DEEZPOPIZ, DNa=T B ROMFIRNOIE L., ZORROINE G E% Fig.5.11 /r9, ¥/
=T ORNEETR D720, UNa=TENr~w—THhiELE, ZOBOM R OEBEAFig. 5.12 12771,
I A AL ABIEIN =800, SRPNTETEHIBEL QW EB 2605,

Xy eV FBICER LB b8k Y — (LF2) O Vb a= T Bl Sh 2 ¥ RO F% Fig.
5.13 1R T, AP —IZonTiE, AL CHE R HR ST,

TNHDOFE RS, BE BN ATRUZ B — TN am T ICE RN E T TV ENB b ke

_5_
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ST, TOXFNZED B —NIZEIRAKREMEATHIET, B —0 - FUL IS DB LM
BEFEN B LT 7oz, BALIC R E N R AL AREMERE 2515,

TANE —DIRIERERE % Fig. 5.14—5.19 (ORT, TANF—D Ay 28T, SRS R
LMD TEDILTEY, RFTHIZ IR E VB b ORI DB EZ ST, 74NV Z—D HEEEY
WL TIE, U9, KFEAIZE STy 7BV NOBE S HIBEL 7272123 E LT85 2 Tz
23, Fig. 5.17 IR TIOT, 74NV F—REDBILMITEIUIE L BICBIESN R oTo, TANVF—
O BHEFVORIR I E TEARW, BIRL T BAA VDT AN Z— B THHLTZATREME b 5 5
EE 2B,

6. F&

LS B L UM &7 ECP o — R 3EL, BWR BEUKD &M T TR B AT o7k 2.
ECP B Y —IZin—HDOFHIIIR I LI=, 74V Z—DNEREEVERIL 07T — G n T
elole, Fo, RFROMABECREREGABRNO, 8 @D ECP £ —DIHD 2 D3T3y
AL B AT OB CHRIB L2, BREREN AR LT ECP B —lliIvna=7Icx&
PECTWZZEBBB LI 5T, ECP Br ¥ —ORHRRLEHOFRRIIRIATZR, Da=7 R
DNa=TLEROESTES B —EEONBELED T, SRR TALENHD, - T4
5—DRFEEVRB T AR R DBEAB DB BNL T,

BEILB) ECP b4 13, SEAD IS BB E CIRA 1 450 EATL, TH COM KRS, T
IR OIF S 38R . T COF v 7L LN EST TR E . BT B D% ¢ 7 IR P T4
DREZAT>TND, ZOM, THEMREIL 5 [ILL L SHITFARBRTIE 10 MOV 17 L lBRE £
REL TR, BARBICIIZNODBEL RS2 ECP ko —2Z0EHEA L, 207, |
BRI B LA BCP Lo —I2 i, I TR Eb & 2 BT, MR ER D
FEEIZOWTHLERAT 2L ENH S,

23 30K

D) AARRTHERME. RFAAKEFEAFT 027, 2000 4.

2) R.L.Cowan, S.Hettiarachchi, D.H.Hale and R.].Law, “Electrochemical Corrosion Potential
Monitoring in Boiling Water Reactors”, Proc. 1998 JAIF Int. Conf. Water Chemistry in Nuclear
Power Plants, p.419-425, 1998.

) BARRFHFEEM. RTFIBETITNOKCFEROEBFE FRERE ], 1995 4 6 A
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Table 3.1 FEKFEIOREIEEF v 7 2L N OB EN &

. » SO S I v 1
¥ BILRNLE
fe{l. 857 ECP & — B4/ ECP B ¥ —
+ B UF1 UPL. UP2
MF1., MF2
BBk o . 2L
MESGREFHHAZI—t 4 —)
T B LF1.LF2 LP1
E) R EFLEDOREE

U: FE . M: B L: FTE
F: B {rgkH ECP o 49—
P: A& ECP B ¥ —
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