ATRENER TR

JAERI-Tech JP0350711

2003-083

ITEREZEHRWESROT X FESRS MM

2003114

WE Bk

BEEFHHARA
Japan Atomic Energy Research Institute




AL H— M3, HERRFHHREFRDTERILTIL CO W AREETT.

AFORA bR, BAETHHRARFEERTMEFERR (T319-1195 K EAE Hig+) b T,
BRLBLCZEW, T, ZOELICHELARFLESER L 77— (T319-1195 SRR IRFTER
R AR FHHERA) CHECL2ERAMIB - TN 7.

This report is i1ssued irregularly.

Inquiries about availability of the reports should be addressed to Research Information Division,

Department of Intellectual Resources, Japan Atomic Energy Research Institute, Tokai-mura, Naka—

gun, Ibarakiken 319-1195, Japan.

© Japan Atomic Energy Research Institute, 2003
WEMAIT HER - hWHREmMm




JAERI—Tech 2003—083

ITER BEZEREAHEER DT & SRR A

A AR F W SEETARETR SR ITER FARE=
P BiE

(200349 A 10 B%H)

ITER EZe4¥s3E, “HEEHIE L 72 - T ) | “HEEMENCARIK A BT 5 2 & AE SR TS,
TOEEEOSEL R T OBERMFIL, BAENALEESRA SN FETHHR, O
FORHKIHET HHMNC, BECRETS, RS smm LT, T%F 05mm UTFOT& FA4L
B. BHKOKE L ORBAMHC Lo T, ZOT & EHCT 5 SEROBAIBES A TS,
LkmioT, ZOBBRETEEH0, T4 IERBEMETET 5 LENH.

DT, T SEARRTEAICESE . ITER OBKEESORERIETHS 150CHOTRE
B, 200CTO~—% 2 VRIS L UREMARAOWREOBEA T 2 A% L ORFERIEL.
SO T I &b T DU A L BT TICIN T, JHSHE & $HOT & S AR
R LT BAHICIT, SUSSIEL Hb@BT = SHBNEIERL, FRAMOL LT, BAT
& ¥ ERBIILER Ercrey) OREZREM LI, ORI A RERIFET 5 L. 4%
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Evaluation of Susceptibility on Crevice Corrosion for ITER Vacuum Vessel

Masataka NAKAHIRA
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The ITER Vacuum Vessel has a double-walled structure and cooling water is filled in between
inner and outer shells. It is planned to apply T-welded joints with partial penetration at the
connection between outer shell and rib. The length and gap of non-penetrated part are
controlled and limited to less than 5mm and 0.5mm resﬁecﬁvely. Although it can be considered
to be low susceptibility, crevice corrosion can possibly occur, because the water is stagnant in the
crevice and impurities will condense.

In this report, the corrosion-crevice repassivation potential, Ercrev, was experimentally
measured under the several density of NaCl solution, and compared to the steady-state corrosion
potential in the pertinent environment, to evaluate the susceptibility. Simulated conditions are
normal operating condition with water temperature of 150°C, baking operation with water
temperature of 200°C and impurity condense by cyclic wet and dry condition.

Keywords : ITER. Vacuum Vessel. Crevice Corrosion, Partial Penetration, Corrosion-crevice
Repassivation Potential, Steady-state Corrosion Potential, Baking, Wet and Dry,
150°C. 200°C
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1. IXCHIZ

ITER ELZE75551%, ~HEEHEL2->TRY, ZHENBICHHAKEER 7208 E
INTWB, =0 EREDSBELHHR) T OBEEMTFIIT, Bow T ArEEPERASN
BT ETHAHN. ZOMEDOEHAICHTZHEHIC, BECEEATS, BE Smm BT ¥
%% 0.5mm L FOTEXENRELD, HHKOKEREDRBEFRMIZE>TL, 20T EEH
T X EEAORENBREINTND, Lo, ZOBHEMT IO, 7XEER
B EE I 5 ULELHD,

SRMEIORBBRICIOVWTI. BEDORE MEOMAG ORI LR, $&F
BA ISHERSENOFNFNORBEREOA I TIEMNEM(VONTFIEL, Zh
I0bE (B72) BB CIIREE AR OTREMN DS, LKW (B72) EAKTIX
ZORATREMEN R, LAt o T, Yakstkl/ RER BT D RHEERAEM(VOLER
JE A BN (Esp) LA LB B2 EICEY . BRI 324 Bt rlE A b & E &R
ICHLMCTAIENTES, T2 Ep 28 Ve LV @WK (R4 REH
1) TIX R RS R D TTREME D S B3, Esp Y Ve KDB KRV VEIEL (LA #2 B
%) TIXZ O RTREMEM 2V,

B EABREM(VOIL. EEBMEHERAR CTREBRENPREAELRIRD TRADEN
LLTAREREND, LIZ0-> T, REBEROREA ERIIHIGL TEREERIPEHIC
MH ENBENMEL TOBEMERTERREEBIMV QLIXEBIEND, 12720, LED
EAIIE . BVEMEICBTAENMEVEE N+ 0BT UL, Veprr=V corr DL 5030,
BEIL Vepr TRETES, —FH, TEIEROB AL, EFECEBLREHE) TRDE
TEFRWAEBREN (Vecerev) & BN E AL ETRD T Veocgey EB— LW
(V’ecrev>Vecren) B T TICHERL D 0HH T X EHRDOERIMF LT HEBLEL TOH
BT EFTHEAME(LENMErcrev)i Vecrev & — BT D(Ercrev=Ve crev)D 0. Ercrev Z2d
STHRREMEAETES D,

IICE. TSR ARAEMMSICKSE, ITER OBEEEGETOMHAZLTHD
150°C DIEHRR FE . 200C TOR—F U FIREB IO RER R OB ZOBAK T 0t
R OBREFEEL. IEDTDICRELZ B IBE OB AV RETICREWT,
R TEXFROTEEE RS HEL ML 72, BRRYICIE, SUS3I6L Mbe R+ &
FRBRAEERL, FREUEOLET, BRATEEHENMIE(LENL (Brcrev) DERIEZ £l
Lz, Bt 4 BEEREET —2E YERREOEFERREMOMEMEND
REEAEREMEASICESE, ITER BHEBOTIEE /BT LML,
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2. ITER O E
2.1 RELS&M

2.1.1 HEERE

ITER HZEJOBEMELEL T RIRFEA — AT T ANRAT L AH Type316-1G #f
DFERBREFEN TS, ZOIL M FIZ Table 1 1277, —MIIKIRFEA —RTF
ARRAT L AN R IR T HltE D B L FFIC 3161 RIS S REFRUSCONIXT T
BRRZHEIMENEEN TV, LL, TEENTFET DA XM EE SR FTHICE
D TELRDAREMERHY . £ ORATE RS I OW TG T 5L EDRH D,

212 KEF&RH
ITER DEZEEBAHZRINEKDKEIZ BWR EFIRBREICHILLEHINAZENFES
NTNWB, BEESNTWBKESRM% Table 2 (2R 7,

2.1.3 HmAKEE EH R OTESRMSF

Table 3 I ITER DR HEIAEER S M2 /R T, B IEERIIAIR 100~150°CL2503, —
XENCIBE R &2 BB T Ercrey 1XBALTB(F235)D T, RBREL TITLVEWIR
BEERET D,

214 R_R—% 7%

N—% 213 2.4MPa D ALDE ST T 200°COAEE AL TEBEIND, 20 4/ 0l
AR OV T T REHNED LI TV,

N—% 7B : 10 [B], /4 THET 200 [F]
~N—% 7B : 10 B (wall condition),”[E]

ZDOR—F T BERICBO T, BETEEOTEIERRZTHICRLBELALAEEIND
DITBERMETHY, —BANIRENELLRDICHN TEr crev iZEALTAH(TH2) 200,
WHEIELRLIIT, TEEEREPERELRLTWVERBLEZOND, LIzhi> T, lH ERRF D
150°C &ML T, 200°CE&HIZIITARE A DIRALM A A BRIEBRE TD Ep crev RIE I
FoT, 20T EXEFRBT ML TR DL ENHD,

2.1.5 HBREOEKTRER

ITER ¥ AT DGO REPRBOOLNI-BAICEETAZENBEIN I MD
Tt ARHD, T AKE T T ERZEB T, ITER HHIKITZRIBOGBRERGBDDI
ITER)TEBEIND, £, R oA T, R 160COERTATEBREIND,
Fo, V=T ANDOBEIIE, BIROANVY LT RABFTIHEIND,

DI TaEAREMBINTIBE ., BAOLND—RE LT, BAVRLIZESEL
MAA L DR THD, 77200, HEARUICEVEE T ENTICIESREE Y1
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AR BTSN ZEEIRE L TOREIAKIK R BB A A R VWD BREE AR AL
FTARREMED D, — RO BIRBELIZI VT, Ercrev 1T T X EN TSNV IEEBR O
HACWAA L BEIC LS TREESNDDD, TEENECD A4 B OB/ NI NLD
LEZ LD, L LG, 2000C &4 T TOZNLDORFHIIRV D, ABICTEE
RNIE(EA A B B RES - T X M 5B IOV T Ercrey BIEZFEHEL , BH
OFTEXFEFERBRF TORE RELBREITH24ICL- T ZOREBORFEL AL TS
VENHD,

2.1.6 EEAEFZOTH 7RI FHIERASEMH

BHERBROPHFRE UL FEASRMN % Table 4 I2FED5, BRBERLL THEELR
TSRV DTN FHEIC I E BRI NJIASCC)THDENY, ZIUTBRAKIF L RRE DK
B ERBAT VLV ABICEBOTUITHFT7 Ty 7208 10 /m® AT CIEE LEE N
(BN NFEAERELRNES > TR,

22 TEXFEEBARBREENBSINDIBEL

FTXFREARAEDOREMEINBREIN TWDNEE-) T OEBEMFORER% Fig. 112
R, EFEOBRFAICET ARSI, BESH Smm, TFF 0.5mm UTOSBTEXEN
FET D,

3. RERE RO
3.1 R@ELREEE A

DT AT UL ABEHIEL T AR RTBERFELL TCOILRBRROTEIER
[ZONWTE B, ZT UL REH DT Ti B80S, B O B RKERE THEREEIC
HHER. Bk TESBMEILIES, bbb, REBMEHIT@MEIZHLIORER
W RA T, RERERBERB)EOEARLL THASNSRELDTH- T, #EL
BIEOMAEbERANL. BB WZELBULWVEREZITHZEL DD,

ZOXHEETRERCREVTH, REBLOBENIRBEMOKEN, LR, TEEHE.
IS BEREINE O G A (localized corrosion)] Thd, BAKBREIILTEEND
HALAA L (CHERT ULV AR Z DL RRE R EL-OTRENREEA A TH
D ‘

ERMEORBERICOVTUI. BEDORE /MEOMAGLEIT LR, T&F
B ISHBEENOEATADRBBEROER K TIRMAENM. Ve DIFEL, 2N
I B (B B IR E & A RO RTREM 2 B DM, LKV (B72) EALETIX
ZFORREME D2V, LT22So T, Fig. 2 {THERMITRT LI, iz bt RERIZB TS
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RIS R B BN (Vo) L EH B RENM (Bsp) X BT 2281250, REE RITx 354
oo I SR E E BAICH O TAIENTED, T72bH, Ep 2 Ve Wb EW
TR (B LA A R EEE) TIIRHE R AR DAREMNH DD, Egp A Ve LB
TR (A1 A R BERRIR) TILE DRTREME DRV,

HRKBRE THEPHAHEOABER S TiX, LRERABEN O pH IKFEHEIT/NSVDD,
Fig. 3%V Clafilii % pH OE DI A4 BELL-EREMN-[CNEBEX EIc=R
D304 MO AREERAEBNE Vepr ELTHIW, LRIZTEZONBHRERERIZELZLD
FERTHHIN, ERETIIELA L THERE LD, HOWIMHEFED TOTEERICELITS
“TEEERMPMEICLD, TOTEERMBRAENMD Ve ELTHEBELZ, 2D LI,
— T EXFERERAEMITALAEREMICHETIIANUEN, 20541, EBEOHEE
Mo TL, BB AERVOTHEE Lo, H5WIFHEY TOTXEREDOFEIIR
FIECHING, LRBIVLTEEFREMMBRICLD,

R E RN EAL(Ve)id, Fig. 4@)IEXMITTRT I, EEMEFARRTRBER
DREALRLRD TRADOBENMEL TAREREIND, LTI20-> T, Fig. 40b)IRTEVEN
SRBHARIZIEWT, BB ADOREA,/ERICHISL TUERERNBBICSI L XD EN
ELTCOBBALERMERBEEN ., Ve LEXKFISND, 2L, LEDOH AT, B8
LB IIT D EALEVEE N+ 47 B (Bl 21E 20mV/min), Vepr=V cerr 23R T 5
DhBEIX Vepr TRETED, —FH., TEEFHFROBEIT. EFREEEBMRFE)T
ROLFTZERMERAEML(Vecren) & BIENIETRD T Vieepey £ —H L2
(V’ecrevVecrev)e LML, T TICERL 2055 T XEEROERMEILFTHENMELT
EREINOIEETEEFAEEBILEN(Ercrev)iE Vocrey & BT D(Er,crev=Ve crev)72
». Ercrev (LR B ZREKTED b,

BT X FH B EICEN (Ercrev)i Fig. 5 IR TIOIC, TXERB A OREE S BE
BBHROONDG, bbb, BT vardyNEBMEMER) AW THBRAZ, BA
RIEREOLT /— R H (&5 M)ICE L2 EA LD EE B2 1L 30mV/min) THHEL | B
RTETIORLE, ERICHIGTIHAERPBERINNIT, EEMDD O IIEERIMREF
WV RATEEEE Y IC(BIZIE 200 2 A T 2h REFERSED, TDOHIT, HDHY—F
H5 (B 5 N A4 BV VB TR BOR S MR(BI 21X 10mV/2h) 5, ZOBE, R TEED
RIS T AEROBFREIBRBDO LN EEITELICROENMIIBY ., BT 5 OR FFRFRE
B2 20O EREMPBBED N2 D EBMEL> TRR T EEHRBE/LEN
(Ercrev) SR EEND, BETEEFABELEMBE X, BHE LB BRIEOKVIRLT
HHZEML, vA/aarEa—2Il IS BEBEN LT TS, BRETEXEE M
EBALEBMOERE. QIEEREICOVTIIERBRH SO YICiEL<EEH LT
Za

—F ATV AR ENMIT. RITEREOREN LV RVEFF LI ERL, ERER
RIHED TEZRED Esp ITRVEET D, 2D Egp IXEHERENLIFEINDILDOT, D
BB IO pH KM% Fig. 6 {TRLTIH< Y, Esp i, IR T-0.059V/decade O pH K TF
HWaRT A, BEEHAV TR R/ AEN,
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70°COHHE I YIKERIREICRBITS 304 M@%ﬁ#%ﬁﬁf B.{LE u(ERCREv)w
BIEHI% Fig. TV $ 9, Figure 6 (Z/RL7ZEDIZ, FHEPH=)ICIRITHAT L AHDE
J& B FENLI Egp=0.32V vs SHE THAHMN b, MH O HgHH 70°Ch kﬁ%’aﬂiﬁﬁﬁﬂﬂiﬁﬂ:
WA A B BEIE[Cl |crev=20~30ppm LH|EIND, ol ATV ARDOBFRTEEHR
B BALIIAEITRED pH OFBEZ 2N,

3.2 AR

KEBEICBITARBENRAT LV AROABER BT, REE ®J:97‘£*%E’J7’£’60)’C
72 BT A A 72 & OIFEE T T, RPTHRBHELEE BRI N2 DB LHHIC
BEN TV ALDOTHD, ZORIEREIEHEE ICLABMARE REE I @ERARFFERSL
TERELELH., BHEITEH TEBIFLE /NS, Figure 8 IZBLEREZRTI51C, TXEER
OBMBRII(DEFEREOHE. QNI BREEMOMKIL, Q)L 4  RE
D ERE pH O pHy(BEAERE(L pH)LL T ~DIE T00725, AMBERFFERICAEI DY
— RIS E L TOEERE BTG OETIE, YOI T EENNELLFELC THDHA, WA
N%EAL TCOMBEBEDHIBESNSTEXENE TIIH AL LOEIFEER O M2 H RS
na1-0  BEIIFERHMEEREND, ZO%IT, WY — RIS TEEARATORED
AL T, T /—R(TEERN)ED Y — RO RE)E OB TR D BENR L T 5, T Z &
BRALLT, TXENHAF L BEN LR TILREBRIZ, TEEA0ZBELTOME
BEIDHIRENST-DIZ, EBAA T TEINICELICERL ., MAKSMRSZEILT
KBAAEHHL, TEENBERO pHZETEHLDD, ZNOBETTHE, DWITITT
XFNTYUZM BRI T DI EE LA A B ED DK pH DIRMESRIFAE
REFL, TEXERNICBITEMEET /) —RIRRENREON Y —RRIGH X 2D LRI
DML, TEFIERLIEENIREERNPREAZEIIRD,

R, TEERNORABEIL S EOMHFFOKREBIL. TEEN~DEBAT L DI HEE
CLTOTXENTENREEE vt TEEANZELCOHFE~OMEBENLOHE T
WEAHZLITD, Iy CEMENEIIERZEOHBRHL0 L, TEEME(TEEDOM
EENISU T, BER Iy 2R TIEBEMEL TOTEERBMABLAINFAETDIEL
12725, ZNHDERF% Fig. 9 ORBRIIRLTEL,

ERoiEg o, TXFERERBEMITTEZIOMAEENRVIZERARD, EIRIC
BNTXENARBROLBEL DI EICARD, Thbh, LROAERBRETIZ. BRXE
CBITARBREREN LA A DB B L > TRFTHNCHRIES NI L A LD /ML
BT EFLLTEEBAZ LA RIAETDIEL AV EREME L ELTHILIIRE, ZDXD
W TERFOBEEOBANLRLL LRI EBEVAZEESRMFEZLEIDTEIEERD
— DODRHERBELITENTED,
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33 B EXR

Ll b 2T L 2B FICL TREE R OBMEL R R TE20, Ti A4 V¥ DH50E 7
AV K SRR BT DR ER POHAELRKETHD,

DB RNERTHE, TOEREEIIHL TREWHDL, HEERICHL T
ZDORAEDHIEPHETHD, EdlkDIHIT, Egp bR BB AEL Ve kO HBIZXD 7]
i UL IR E TEDND, Ep< Ve b 0% B/ BEOHMAGDOEEZRIRTS
TENE-BRICEETHD, ZODIC, BEMEIORBEIZLSE Ve b, BRHDWIE
5V —FBRBICEDIE Esp L7 E OX RN EIZELNTWND, o, TEEFRITHL T
TEIEE TATMIBORERLREIZIVTEEIOREEZEBL T, & Ercev %K
HRIFHELGN TV,

4. ABHIE

UTDOEET, BETEEERBE(LEN., Ercrey ZRIET D, ZOREMH . EHE
BENM . Ep JVBAVBEAIRTEIRENEELRWVWIEICEBL T, YREBIZBITA,
TEERAAE TRACIEELZHAGOICLT, ITER BEHOTXFE AR 2 3 HM
T3,

4.1 A

fLaRpr LU TiE, TR SUS316L $4% RV iz, EDIL 53 % Table 5127, & ER
B LU TL, a)latE T EMHERBR A, 25 NT b)Metal/Metal TXFRBR T O 2 fER
BRizftL7-,
a) BT EERARA
TFED MetalMetal T XFRBRA (@B T ZERARN) ICLORBGE RERIET H720
I, e R LU Tl T SRR A RBRICHEL -, Bk oM IZ-O T Fig,
1 \RLI-EE LR DO EM R OEFE — DL B OB IA B ERTE BRI,
BEMOIN TA2 XY Fig. 10137 X572 20X 30 X 10t (mm)DFEERE D . DR XA 200mm
DOERMABRA ZERLE, RIFKICHADINIZ ARBRA I T 5 10mm DOALEIC
20mm X Smm DOIRETXFHEE T 5, ZOBETEIEFERBRAITOVWT, RBRANC
FEE#600 TTRAMBEL-%., TAa—ABERITV., BOEIC SUS B 16 V—F
BEHESLL ., Fig 11T 902, RBREUANZBUHE T 2 — 7 THEBLILOZRBRIC
L7z, 223, REBRANCIIERT2RRBRITRL ., T2ERICHARBR T ZEIE T
Mo, RBEEL(—RL—7)RELT,
b) Metal/Metal T XERABR N (@R TEERRA)
T —HR72 Metal/Metal TEERBA (@R T EEFARA) R BRI L7, & FR
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ORIER RS ETEEFRABRTICHL ARBRA IRV TERREZADALTE
XY BB EENEVIREELZ DA ENTED, —MICTEERIT/NIVEERR
B MENELRD D TXEORICEL CIRbLRSTFRUGHMAS TR /25, LRI
Table 5 OYIVHL, WHETEEMAERBRA LR LU, BN TIZEY, Fig. 12 (TR
T 1572 24 X30X 2t (mm)DIEHE L, MOKXH 180mm OBERERER A 2 ERL T,
F7- . RICHERM DS Fig. 13 1R T X972 20 ¢ X3t (mm)?> SUS316L BT v % ik
MTACEVIERIL 7=, 2 b0 BRRR A BL Oy s v & RERANICH#600 FTRAMTEE
BLOT L a— AL #% ., RBREK CIEOLLKRET Fig. 14 (IR 7 X912 Ti-Grl
B M4 NARNLSFYNTRAZREOMAT /Uy oy I T EELRSE T
DT ZIZHONTIT, ZOEICHDOLTEIE Ercrey 2NIE TE, 220 +4712
(RSFHIZ M L 72 DR EMEL T 0.4kgf-m™P 2R E L, DTSRI SUS316L & 16V
— Rl RBREUNZBNET = — 7 THBLIELOZRERIZHL /-,

42 HWIrYEHEEE LT SUS3I6L &R TR BRA

W% ORAK T O ERAR MG TOTEEERBZMELZTET 27200 HILMRFEEZIEL
7= SUS316L & BT X FRB A 1IXRDIHITU TERIL 7=,

4.1 b)? Metal/Metal § X FikBk i LEIERIC, B30 SUS316L HERIEABR H 72 LN
SUS316L 7 ¥ &IV L, #600 ETRAMBEL & T L2 — LV BAELI-, ZEiRIZEW T,
#2F0 NaCl KEREZAREERL, =/ /ey ML T, ERRRAFARE LV YUY
EOPFRERAFIC 10 L BAALIE, Uy 2207, IROVTHI—H O EICH [RIERIC
#aF0 NaCl AKE#%Z 100 L &L Ty v &R, Ti-Gr. 1 WO M4 RARNLR-F T
EEEFEDTHZECEY /Ty v RIS LR AR L 7T S EE RSB T,
ThE— BERIET-%. A L —T Iy U, BT L ZIE 4.1 bYIREFERRIC
0.4kgf-m &L 7z,

43 REBEFEBIORRIEE

RBREWRITEL T RY A(NaClyKEHRE LT,

AL YIA A #BEIX 5, 100, 1000, 10000ppm O 4 Tl TRERZ KL 7=, RBREIRITA
AL AR BRI LT R ANaC)E R EBMZ DI EICEVIERILT-, o6,
5ppm[ClI &M IC VT, BRI RRE L BERBERCEEZRRE R N 5357
WHIT, XRHEEL T NayS0, Z[S047]=1000ppm &725 XZHRMLTZ,

REQE AT 150°C R 200°CE L, B AR DOA — L —T7 2RV TREBEZ £ L7z, &
B3 A — L — 7 R EBETAH, 150°CICBIT A — L —T NONEIT Skeflem” f2
. 200°CIZE1 B4 — L — 7 NOWNET 15kgflem® B2 E TH D,
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RBRITEARICLU TOFMETEMBLIZ,

@

@ © 6

®

TEEFERBRA 2, HBELTOALSERELIC, A—ML—T7EL
FNA —ZEy b B,

F—hIL—TEHIZ, FTEDEREDORRERY 425mL HEALHE.
F—hrL—T B EEREL . RV MEDETD

F =ML —T NORBRIFHRIZ, BRH A% 2 FFFKREIAL Z LTIV
OB EER (R Z1TI. "
F—bIL—TEEELT200CETMET B,

BRI R EMEITERRIREL %, RBHF OB A AEREN
BT/ — KRB H(& 7R MW E DBMMEVHEE (B 21X 30mV/min)
T, BVENM 9T 5, (LAT, phasel £¥53°5)

BRTEIORA, ERICHETIERIBERIN., TOEBRMEI AT
EDBEMBIZIE 200 u ANZFELTZE, ZOEFMME TE EBIRER G2
200 1 A2hRFR)THZLCIY | BRI X EAERIE S, (UL T, phase2
LT D)

ZO®%IT HDHY —FFHFR(FIRF RN, + 558V EE THRER 77
BB 21X 10mV/2hy 35, ZOBE, BRTEEOERICHIGTHERD
A ED LN EXITEBITROEBAIZBY., BT 5 OREFER (I X
iE 2h)DRICEREMARD LI EMEL>THETEERS
BRE(LENL. Ercrev ERTE T D, (UL T, phased L¥54°%)
RTHORBAZEBEL. BN TIRBERTEILAMNIERENIAR
LQWNRWZ 5B L | Ercrev HZFETE T 5,

7eR. —RANIHABROBECE Mo T, phase2 OEEFMRFREORIC, RBRH D
BALE S Y — R H BB F)NHE DB EVEEBIZIE 10mV/min) T, BYEN 5 HE
3 B(phase3 LF 3 B) b H DM, ARBRICE VN T phase3 iTEAL T ewy, Fo, AR
BT phasel ~4 13, PRRFNICEVE 2 Rl 2R E L TRRZ EHEL 1,

Figure 15 [ZE BT T EHABREBACELRE AW -RREEMEREZ T,
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5. RBRERBLIUBE
5.1 EHETEERBRA OB

IEUDICERIL BT EXEFRBRAICOWTORELE L, (ERLZRABR A I3E
26 A(A-1~A-13, B-1~B-13)TH5, AB OXFiZ, lRETFRICE FE— LEHELER
YT DEBICTEERHESMR, COEHDTEERKBILIbOTHS, |

T RBRAOTXEMOARBIOCAFBEMBEBEL L, TEEHORARSIC
BEL T, BIBR/2IEIZO A X T Table 6 ITRLTz, RICRDIIT, KEDHKRFITWIHIRE
THTEXERIRRTE T, TEFEBOENTLESTNDL DS o7, LNLRRG,
D OFFBER(#320 REDICL>THERBEEZL TVLKILICEY, Bia o &£ 0w
BEINBIIN Tz, HRFEBELT, No.A-8 DRBRF ZEHEL., T XL DEHEHRIC
LIzRIBAMBL S B % Fig. 16 (TR LTo, o, T ER D EOIL KT H(x50)% Fig. 17 B4
18 IR, § X X8 O hEIE 60~100 u m FRE Tho7z,

7233, Table 6 THIHMREE TR EB I OMIE OV ICH T X X NI fER S 2o
LI M TABOEDT X OEATEELRWEEIEL ., RBRIITAWR o7, F
7=. A-7 BEO B-12 13, FIHIRE Th$ MR D HOHRINZHb 0D, BAFEL
ThZFNLL LB D2 8372 o 72O T, REBRITITAWR o T, MBIV T
B F 13 Table 6 (28823 D kNG &RFLL 7=,

52 BHTEERBRA OB/ TEEHTEEBAECRE GB¥EERMN)

P IRETEERER A ITHOUVT, 150°C, 1000ppm &4 COE R TEEH AMEEBILEN
BIE%x EHMa LT, Figure 19 12, BER L7 1000ppm[CIKEHRERE COEHETEERABRA
(AYDBETEXEERBELEMATRIERFOEMBHBLIOEREFBORFLLE
GERORT, BIEBRIELL T, £7. AR OBENMEZ BRBRENMIOT /—Nim(E
725 I 30mV/min DENLEVHE T, BYENL ML 7= (phasel), R TEEDFHA,
BIZeTAERMRBIEN., ZOERMD 200u A IHELZDL, ELICEERET—RIZ
YluEz . 200 u A T 5h OFEEREFZHL T BRI EXEEERIE 2 (phase2), RV T,
BOEEME—RICEVEZ  EEBRIRE (phase2)#& TRFOENL T 2h OEENMIRFFEHE
Lz, 2h i@ . R ENE 10mV FiF T, O 2h OEEMEF L L, LAE ERED
201 A % FRIZET., ZORELBYIELT-(phased), LA EORBREHF2ELH T Table 7 12
Y,

Figure 19 {ZA 5 X912, -0.280V TEFIL 200 1 A IZEL ., £ D% 200 1 A/Sh DE B
FrREETIZ. BALIZ 0.1~02V BERHB L, EROFEBHLRRLITIHZDIT,
phase4 D—E LR LT=b D% Fig. 20 \/RLT, BUICHDEIIT, 0.069V ETOEFFE
iE. ETEREVIRL TUVVHAS, 0.059V LA FIZ72 5L BTN B imic A7,



JAERI—Tech 2003—083

HETRHETIIHIN, KRB TOEREMBBD N B R TEEH @R
BN, Ercrev €L TIE, B3 0.059V &R ELT, '

R TR0, RBA KRONME, BLOBEHETEENBOEEL Fig. 21 (IR, 5t
BEHEICADLINC, BHETEERARIZZOIVHORBAENRLNTND, TEENE
X, 2EMICBAEOKEMAE 2L TEY, FTi2 ICRBH(P RBBLOAERBROD RO
T2o ZNHDRBHNIOWT, MIRKEIZB T2 TEEFNRBREOML LITRERH LT
eV, TEEERICIDLOLNIETAHAZ LTV, SUH OFARENLEZT
LT EFEANERL WL OERDbNS, 2B, ZNOOBERIZBITLTEEROIV
DT, BEEHICEKRE-BE->RBEADIRIZE{LL T o, TXERBROEED
BT R0, TEENIIAFBENHEBERCEIN TELHFAREL>TEY., £
OFER. RRTIIB THERKICTHRIVUBAEL TR, 20%, RBA 2L TTEEN
DRZUfRND L SONEEEL T 5720, BR-HZBAELE{L TV bl Ebhd,

Figure 19 {IRLI-EBREELH T ARAPR TH 72729 [FIL 1000ppm[ClI &4 THE
RERE EhL 7=, RBRE(F% Table 8 (/R T, B L7 1000ppm[Cl KA EBREE TOWE
TEEFRBRA(A-1)OBERTEE/FAMBACELMERIERFOEB N FB B LOEMRED
DFRBEEALE Fig. 22 (O~ T, 72, phased D— &K L7-H D% Fig. 23 IR T,

Figure 22 \ZAHALIIZ, -0.312V TEHEIL 200 u A IZFEL, ZDOH%D 200 1 A/24h DETE
HARERREETIE, | B ERELRERIC, BEALIX0.1~02V BEEZHB LI, Fig. 23 IZAH5
X917, 30~40h DEPATOEHRFEIIT. <ERI MR X ICERF—=10mV ATy 7 F U —
BN — B TREZ, BOMRL I EA > LV o TEEEROERICFAE OERFHIE
BEni=, ZD#%, 0.034V REFUBITIEROFHEIZRONZRY ., ERITEOHICHED
LTV o7z, $72005, Ercrev iE 0.034V ERESIL, 1 BIBBIED 0.059V LIFF—HL .
BVWHEBMEZ R,

R THO, RBAFRTONME, BIOBHETEENRBOEEY Fig. 24 (IR, 5+
BEEICADIC, BETEER N HITESOCHORBENRRLN TS, £z, TEFEN
ik, £EMNICEE T, rx (CREFS#EIN, T2bb 3T EXEFERVEELTHD
LEbhb,

W, BT EERBR A IOV T 10000ppm[CI &M TOREBRE i L=, RBREMH%E
Table 9 {273, BRI L7Z 10000ppm[ClI KIEHRERIE COWHE T X FRABRA (A2) DB AT
X FHEABEACEL N EBRIER OB F BB I OEREBORIFLE({LE Fig. 25 1I77,
F7-. phased D —HEILRKL 7% D% Fig. 26 IZR7,

Figure 25 12455912, 0.052V TEHIZ 200 1 A IZEL , D% D 200 1 A/24h @“zﬁ*%?)'ﬁ,
REFIREETIL, BALIZ-0.1~0V BEZHB L, Fig. 26 {ZA5HL1Z, 25~35h D#LH
OERFEIT. TEEFROER A OERD L TBXAKICBISNT, -0.144V
FREICBOWT, ERITABICBA L, TEEEROERNILEST-ZLERLT, LTcdi»o
. Ercrev 13-0.144V LR EXNI,

RBKETHRO, KRB RO, BIOGEHETEEINBOEEL Fig. 27 (IR, 5+
BEE|ICAHDIONC, BT EER N BIEIOHOBENRRLN TS, F-, TFFH
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HIZOWTIL, B A5 2~3mm BREOHRAICT S EMRICLDIERVR RBHERIN
77

WIS, EETEERBR AT OVWT 100ppm[CI A CTORBRE Efl 7o, RBEH%
Table 10 (27 F, B L7 100ppm[CIIKIAKRE COBRET X ERBRA (A-100DFRT
X FHAEEAC BN T ERIEFOBMNEZH B I OERFDORRFLE{LE Fig. 28 ITRT,
¥/~ phased D—HEILKLI=b D% Fig. 29 (TR,

Figure 28 \ZA B 11T, 0.292V TEREIEL 500 1 A ITHEL . £ DED 500 1 A/24h DEEHR
(RERETIL, BT 0.6V BREERHB L, Fig 29 (2455912, 110~ 130h F2EE O #ibH
TOBERFHI, TEXIFAOERBIIHEOERDO L TEVHAMICBR SN,
0.132V {REF LR ITER O EENIT RN eh o7z, L72A3 > T, Ercrev i 0.132V &R
EINT,

KRB TRO, RBRAERONML, BIOBEETIENTOERY Fig. 30 (IR, 5+
BEEICAHAIIIC, BETEXER ARSI ORENRRLN TS, T, TFFEN
HIiZoWTIE, 2ENICEBEORMEZ 2L TEY, B N fTIicE T OREVHERS
nre,

53 Metal/Metal TR OB AT X EIHFNBRICECRE BEELFRMAF)

Wi, BT X ERBR A LRIC SUS316L #7052 < — XY/ Metal/Metal 3 X FRAR %
TERIL, R EEFAEEBCEMRAEL EMHE L7z, £7 . Metal/Metal T FARH IO
VT 1000ppm[Cl1& M TORBREEM L 7=, RBRFEMZE Table 11 (TR F, BRL
1000ppm[ClI KIFHBREL TD Metal/Metal TXFRBRA OB R T EEBEABEICEMA
EERIEROBMN ¥ 8B I OEREBORIFLE(LE Fig 31 (IR T, £/2, phased D%
JERLUI=b 0% Fig 32 1”7,

Figure 31 {ZA# 55912, 0.346V TEFEIX 500 1 A ITEL , ZDHD 500 1 A/24h DIEE
{FHERRRETIX, BALIX 0.5~0.6V IREXHB LI, Fig. 32 1245L5(Z, 70~110h DFaH
TOBERFHT, TEIEROERICFADOERD L TEIDHMEICE RS/, 100h
fHECT—BERMNAN,/ FBREZL-#%, 120h fHATHEERITZZM, TREL., 0.043V
REFFZB W TERIT IS LT, LIz03> T, Ercrey 13 0.043V EIRESNL, AT E
FRER T O (1s:0.059V, 2nd:0.034V)E B —FL 7=,

KRB T 1. Metal/Metal +EERBRA ZAAAL 72O EEHER% Fig 33 (IR,
Hifx R, RICABRINC, TEENMICIE. AR TEIERIILRBRI R
iz,

Z0 Metal/Metal T R8T CORERE, RIFMOBEHET SEARA LOBRELET
e BRTEEFREE(LEN. Ererey 1 ITE—HLTWDILITMA T, &
KRB OBA L. TEERNEORRIRTOLEBIIHEH L7253, Metal/Metal X FRAR
FIeBOWTITHAmETXEEENBAEL QWD, LR BHETEENORRITTEE
BERIZLDL D ST L HERITED,
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WIZ, Metal/Metal X FRABRF 122V T 100ppm[CI &G TOREBREEMLT-, B E
{#% Table 12 {279, L& L 7= 100ppm[CI K IAHREREL TP Metal/Metal TR R D
BRTEEHENMBEEMBERIERFOENMNEZB L OER BB OMIFE(LE Fig. 34
(2" §, ¥z, phased D—EEILKL7-H D% Fig. 35 (TR T,

Figure 34 {245 X912, 0.114V TEIZ 200 1 A IZHEL, FDH%D 200 u A/24h DEERK
(REREETIZ., BOOT 0.8V BELZHEB L -, Fig. 35 IZA25X91Z, 170~200h D&iH TH
BERZEL, TEEEROERIIFADOERD £ TEIBRAISNDH, 0.110V fREFLL
R L IR I B B AN CER U 72, L2435 T, Ercrev 13 0.110V EBRESH, R4t
TOEETEERBAERO0.132V)ETIE —H Lz,

RERIE T 1%, Metal/Metal TXFRBRATMEL/-%OT LM ERY Fig. 36 (ZKM.
HEEORT, BICADIIIC, TEENITIT. IR TEIERICIHIBRIERX
ni-,

RIZ, Metal/Metal 3 X FRER H 12OV T Sppm[ClI &AM TORBREEMLT-, 7ok, AR
BRICOWTIHERILERE L ERERCEELZAERICA 535720, XFEELT
Na,S04 #[S0471=1000ppm &£725 XITHML TWB, RBRSA% Table 13 (77, BERL
7= Sppm[CIIKIAHEERBE TP Metal/Metal T ERBRF OB R T EEHAMEENRIE
BAERFOENM F BB L OERFBORKFE{LE Fig. 37 (I3, 7=, phased D — %k
KU7=b D% Fig. 38 IZR" T

Figure 37 \ZA5E912, 0.412V TEHRIZ 200 1 A ITEL, ZDHE D 200 4 A/Sh DEEGR
RERRIETIX, BALIX 0.4V BEZHB LI, Fig. 38 IZHDLDIT, 20~35h OFEPATHE
MEFENIT., TEEFROER A OERDO L TEMRABSNDD, 0300V {REFLIE
IXEFITFE )2 B MERNCER U 72, L7223> T, Ercrev 13 0.300V SREENT,

AERAE T 1%, Metal/Metal 3 XERRAZMAEL-HOTEEmHFHE% Fig 39 (ZXRIif.
Himx - OrRd, KICHDIIIC, TN, AR TEIERICLHB R IR
SN,

5.4 Metal/Metal TEERARF OB R T XEFAEEBILEMAITE (RN—F 7 EELEM)

7. BEOSETEERRAITOVT, 10000ppm FHETORETEEFABHELE
(LBIE R hE L 7=, Fig. 40 (2, BERL7= 10000ppm[CI K IAKRERE TOL B TXEHARH
DB ETEEBETBEIEMAERIEFOBBNFEBLOEREHORGELE I
TRT, BIERIELL TR, 7. RB A OEMEZ BRBREMILT /— K (&5
T SmV/min D ENLLIEVEE T, BYENM ML 7= (phasel), BRETEXEORLE, ERBITH
IS AERSPBASN ., ZOEFRMH 3000 u A ITELES, BLIZEBRET—RICHIVE
%.3000 1 A T2h OFEEBHMRFZHL T, BRI EFEEREIE7(phase2), RV T, BX
EBME—RICYIVEZ , EBRFFF(phase2)#& TREDOENL T 2h DEBMMREFL ML,
2h F@% . REFENE 10mV TP T, HO2h DFEBMRHEL L, k. BREN 45
ISR BET, ZOWHER VIR L 7= (phased), LA L DFRERSKM%2 L5 T Table 14 (TR
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kR

Figure 40 (C A5 X912, -0.070V TEHTIEL 3000 1 A ITEL , £D Tk 3000 1 A/2h DEE
(RERREETIT. BT EMIT-01V M EHB LA, @ P TET LAL, 0.2V AT
FELI, BIRDEENE B9 T 57012, phased D—EEILRLIH D% Fig. 41 I1Z/RL
7= BICABENT, 0.067V ETOEKFENIT. <EIRI R X I EF—10mV ATy 7%
- BRN B TRE, BORAXICEA S LV ST EEEROERICRAOERE
BRI, F01%, 0.057V RELUBIIEROHRITALNRRY, EIITELH
WED LTVl LIRS TERDO LA NEBO LN BB R T EEFIAMBEILE
. Ercrev & 0.057V LIRELT, ZOfEIX. 150°CHORIERE[CIIERMF DR R(-0.144V)IZ
HLUTO02VIZEERETHS,

REBRE TR SRTXIRABRNEMAEL-TEEMOEEY Fig 42 (ZKm, BEmzdf
HORT, RUCHBENT, TEENTIIE, AL TESERERICIIEARHEEINT,

KIS BEOLEBTEXERBRAITOVT, 1000ppm £ TORRTTEFIEELE
(EBRIER ERELT-, Fig. 4312, B L7 1000ppm[CITAKEKIRE TOR BT LA BRI O
BRTEEFAMENEMRTRIEFEOBMFHBIOERFBORFELEIFET
R, BIEEMEI Table 15 [CEEHH LT, 10000ppm FiFLFEERTHD,

Figure 43 ({Z# 55512, 0.617V THEHIX 3000 u A IZEL, Z DD 3000 1 A/2h DEE
FARFRIREECIT. BALIZ 0.5~0.6V BEZHEBLI, EROEHZR LT THLDI,
phase4 D—EEIERL7=b D% Fig. 44 \RLT, BIZHDEHIT, 0.191V ETOEFEFED)
i, TEFEAOERICEA OEREBIBAISNH, 0181V REFLFRITIEROH
BT R LN BIRITERLHICEA L Qo lz, LEER> TERO LR BIRBO LR
ot E AT EXEF AE@RE(LENL. Ercrev % 0.181V ERELT, ZODOfHIZ, 150°CD[H]
P EE[CI D #E 5(0.04V FRED)ICLHEL T 0.14V IZEERETHD,

REK TR, CRBRTERBALMALZTEEEOEES Fig. 45 (CRKf. BEZHF
HORT, BICABENNC, TXENERITIL, 10000ppm i EFRFEOHBIfELR T XEHERIC
LHE AR INT,

5.5 HLMEGEYTXERRAOBRTEEFABBEME (N—F 7 EiEE
)

TEENOE I EHELEL-E BT IR 2OV T, 1000ppm R TOFRET
EHE R EMRIEE ERLI-, Fig. 46 12, BLR L7 1000ppm[CIKERKEREE TOH
LR R T XERRA OB R TEEIHE BB ERERFOBMEHBL
VERFBORELL 2O CORT, BIEHRIEIL Table 16 (ICEEDH DL, ZTRETLF
BRTHD,

Figure 46 {45 X912, 0.08V TEFEIL 3000 1 A ITEL, ZDHD 3000 1 A/2h DEE
RERRIETIE, R BAIIRIN G2 ICRAL T o7, ERL 04~05V BET
WB L, BROFEHZ RO T5/2HIZ, phased D—HETLRKLIZHL D% Fig. 47 (7R
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LTz BICHAEHIT, 0.193V FTOERFEHICIT, TEEEROERIFAOEMEE)
DEBIXI-28, 0.183V (REFLBRIZIEROF EFBEmBHOE TR, ERITHELD
BB BN ETRL TS, LT >TEIRD LR BRED ORI o B R TEE/ABE
{L BN Ercrev & 0.183V SRELTZ, ZOMEIE, BF OSBRI EXERBRAZHVAR
TOFERLITIFE —HL T3,

RBE TR, 2R TEIRABRI2MAL-TEEMOERY Fig. 48 ([IXM., BEZHf
HORT, RICHDINT, TEENTICIT, AL TSEFERICLIEAIHEINT,

5.6 TE W REN(Esp)DHERE

REEAERABMESICE ST T IR ARSI MLTM 57D/ HXRIRIZ
BIIAERBREN., Ep T —IDKETHD, LOLEMRL, BFRFATIE 150CE LT
200°CICBITBET —HXRY 0720\, 2T IRIERRZRKERHAFTHD BWR
—BFAHIARICEITART LA SUS304 OF —#ZHAWVTC,ITER BREOEHERE
(Vi(Esp)Z 3RS B,

Figure 49 |2, 288°C D BWR REZIZHE W THo IS BB LS & 72 SUS304 SADE #
EAEMBERR "R EEEIT 014 S T T IAEREREIX 025~0.35ppm
BETHD, BICHDEHIT, 288°CITI51T5 SUS304 D E H I R ENL(Esp)i 0.08V FREE
ThbH, ’

—J7. 25°CT? SUS304 DEH B R ENM(Esp)iTFEL TEHK pH ITIKAFL . Fig. 50 IR
F 512 pH=7 (2B TiX 0319V FBEE &75 Y,

LLED 25°CH L 288 COEHIBREN ., Esp 7 —F% Fig. 51 IIT7 V= A7y kbl
TRLT, B, 150°CE LD 200°CIZBITDAT VL ABOE R B R ENMEEHET DL,
ZFNEN 0168V XN 0.130V BELRD, 22T, AFETIE. 150CIH LT 200°CHMH
T SUS316L SO EH R EN(Esp)Z B ERNCENE I 0.168V LT 0.130V &L
T EERMRARZH T MEEB L, 2B, INOOEFEBREEBNMIL, BEEL KR OEF
RETHEBEZIIHN, INOOFEMRRFHIOWTIS ZORETHD,

6. 9 & FE R

Figure 52 &, ARBRTRO-T X TORMSF FTTOBE LT EEHF MBEILEL(Er crev)
DIEZEHA A BERMFCHL T ay Uiz, RIFIZE, D7D, 20~80°CDIE
(LB CRIE S SUS304,/ RIF N7+ TEERBRHN D Ercrev 7 —F . 55CD
B CRIESNTZ SUS316,/ RIY N 74+ §XERBRA D Epcrev 7 — % 208
TRULT, KT, RUHEEMA A BRE RN TO Ercrev BEWVEVOZEE, NS T2
FEENERUKWEVIZE T2 T EFF RSN/ NINZ LRI TS,

BT A A LN, 97 SUS304 & SUS316(L)DOFE RAEHL#E3 5L, SUS316(L)D 55C26
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UZ 150°C D Egcrev I, ZHLEN SUS304 D 20°CA5TNE 80°C D Ercrey £~V T
DN, SUS316(L)D H BEV T EFEWRIBZ I/ NSNZ LD D05, o, ZNHDIRE
JE S & H T Eg crev 1 XIRE @J:%&&Udﬁ.’id;é{tﬁr’ﬁnb??&&b LD,

LU 2n . ARBRTRDZ 200CKHTOBE D SUSIL &R T EFHABRA O
Ercrev T, WG 150°CEM IV ALY, SSCEREOKEREET LR TD, ATV
ZEAD A EIRE R I . IR T TIXE nm A —F —ORBEER B TH D2, BWR RIE
DIH7BREETIE. EV um A —F — ORI AT LA MBN TS, LA
ST ARERIZIBV T, 150°CERHIZHL T 200°CHEMHD Ercrev D3TeL AR ST EER
HET, ZOREEROENCERTAEEZOLND, 20D 150~200°CDEBDFEM/2 B
FHZOWTIE, S B OBETH 5,

TORSFC IR 57 BIEENTZ 150°CD Egcrev PR RILFEREBATZRED
BEHIIRR; ,

Ercrev = 0.364 - 0.127log[CT] @9)

THEZ2LND
F7-.200°C TP 1000ppm SR LU 10000ppm FAFOT oy MIEREZH TIIH T,
Ercrev DL IR B A D FBRNEL TR

Ercrev = 0.553 - 0.124log[CI'] 2)

15,
Figure 53 {2, (1), (Q)R&. 2.6.2 T THEAEL 7= 200CIC BT DE R B REN., EspfEED
BAfR%E . 150 CHMELHFE TEED T,

Bz A BEI, ()&, 150°COEF B RENL, Esp=0.168V LD Z R OB A 1=
FE[CI)IE 35ppm . ()&, 200°COEHE R ENL, Esp=0.130V LD HDHE LM AF
EEE[CI)IX 2578ppm &720, ZHEV[CITAKREVE Ercrev &9 Esp DT HELIRDTZ0,
MRS CTTEXEEANECLZENTFRINDIN, ZHLVB[CIA/NSWVIFE L, Esp 13
Ercrev \SELRWWD TEFFERITALR, T72b05H YREICBITEEER
A f T RRAR[CIIEME 35ppm FRE L REL O,

Table 2 |2 RL7= 591, ITER DOKE FMFEL Tit 0.005ppm[CI I E TOEEABES
NTEY, ZOBEIX ERUEZ FRAICNEMHICHL TEANIT/HEN, bbb R
ITER BREFICHW T, TEEE AN R ER T [RetEid Vb D& mS i,

¥ BRHOBAK T AR EEL T, TOTEENCEEDEZRESEELYR
AR T X ERBR A D 1000ppm 5t TO Ercrev (3. 0.183V THY, BHEDOEBTEE
KRB OFNLIEE BT, Lo T gIREBIC BT 2T S ENDEW AT IR
FEi Ercrev I 58T, HLKET/ AV TRIBROBICMAA L BRED Ercrev Z XALT DB
DEEZ LN, LTS T, OB K TR LT, #IHPRETCRIZTEEAIK
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WAL D BFEL T L ThH, NV 7RI OB A A RED BEFHFL YO
0.005ppm F2E THIE, TEEHRNVARE - ER T TREMIT Wb DLfimIhr,

7. FEH

ITER BEZe S BIRIETICA LA SR T X HIZOWT, 150°CO@ FEER, 200°C T{Thi
AN—X &R 2R OB OB A T et RO BRIEStE TOTXEERBZ LT
T A0 BRETEEIHABEBCEMAEEZER L, BONT-MRAEZUTIZEED

Do

@

EHETEERBR A O Ercrey 5 50X, —XAIR Metal/Metal T XERBRA DEN
LIHFRIERTHY., T A AV BE O E RV BERBERE RLTZ,
ERTHELNIZ Ercrev DLW AA A REKRFMLE, BEFT — 0 0BRHELTZ
YREIZEITD SUS3I6L DEEBRENL, Eep 7 — 7030, 150 CEMTT &
FREANAR TS TRF[CIIRE L 35ppm REL REEL LN,
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Table 1 Chemical composition of type 316 stainless steel planned to apply for ITER vacuum vessel
Chemical composition (wt%)
Material C Si Mn P S Ni Cr Mo | Nb N Co
12.0- | 16.0- | 2.0- 0.06-
SUS316L-IG | <0.03 | <1.0 | <2.0 | <0.045 | <0.03 - -
150 | 180 | 3.0 0.08
Table 2 ITER vacuum vessel cooling water chemical specifications
Parameters Specification
pH (at RT) neutral
Hydrogen (cm*/kg) 25
Oxygen (ppm) <0.1
Chlonide and/or fluoride (ppm) <0.005
Hardness (Ca, Mg, etc.) (ppm) <0.005
Sulfate (ppm) < 0.005
Iron (ppm) <0.005
Copper (ppm) <0.005
Conductivity (uSiemens/cm at 20°C) <03
Oil products, organic (ppm) <0.1

Table 3 ITER vacuum vessel cooling water operation conditions
Parameters Specification
1. Plasma operation
Inlet / outlet temperature (°C / °C) 100,150
Inlet pressure (MPa) 2
Flow speed (m/s) 0.001-0.005
2. Bakikng
Inlet temp x duration (°C x hrs) 200x100
Inlet pressure (MPa) 2.5
Flow speed (m/s) TBD
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Table 4 Neutron irradiation and nuclear heating of ITER vacuum vessel

Neutron flux (E= 0.1 MeV) (fluence)

3x 102 n/m*> (3GMWa/m®)

Y -ray

<3x 10°R/A

Nuclear heating

<1x10*W/ee

Table 5 Chemical composition of material used for test

Chemical composition (%)

C Si Mn P S Ni Cr Mo
SUS316L 0.013 | 047 | 089 ] 0023 | 0.001 | 12.07 | 17.54 2.14
Standard 12.00- | 16.00- | 2.00 -
<0.030 | <1.00 | <2.00| <0.045 | <0.030
(JIS G4304-1991) 15.00 | 18.00 3.00
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Table 6 Result of quality check about welded test piece

g, Length. Vi.sual check result of initial Vis.ual chec’k resulthof initial Remark
(mm) crevice opening on front surface | crevice opening on side surface
A-1 4.9 O O
A-2 5.0 A O
A-3 5.0 A O
A-4 49 O O
A-5 O O
A-6 O O
At sl X
A-8 5.4 X O
A-9 5.7 VAN VAN
A-10 5.7 X AN
A-11 5.6 A A
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Table 7 Test condition on welded crevice test piece under 150°C, 1000ppm[Cl’]

Test piece Welded crevice, A-9
Chloride water solution 1000 ppm[CI]
phasel 30 mV/min
Eg crevmeasuring phase2 200 p A/Sh
condition phase3 -
phase4 10 mV/2h

Table 8 Test condition on welded crevice test piece under 150°C, 1000ppm[Cl] as repeatability test

Test piece Welded crevice, A-11
Chloride water solution 1000 ppm{[Cl]
phasel 30 mV/min
Eg crevmeasuring phase2 200 1 A/24h
condition phase3 - ‘
phase4 10 mV/2h

Table 9 Test condition on welded crevice test piece under 150°C, 10000ppm[CI']

Test piece Welded crevice, A-2
Chloride water solution 10000 ppm[C1']
phasel 30 mV/min
ERr crevmeasuring phase2 200 u A24h
condition phase3 -
phase4 10 mV/2h

Table 10 Test condition on welded crevice test piece under 150°C, 100ppm[CI']

Test piece Welded crevice, A-10
Chloride water solution 100 ppm[CI']
phasel 30 mV/min
ER crevimeasuring phase2 500 ;2 A/24h
condition phase3 -
phase4 10 mV/2h
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Table 11  Test condition on metal/metal crevice test piece under 150°C, 1000ppm[Cl]

Test picce Metal/metal crevice
Chloride water solution 1000 ppm[CI]
phasel 30 mV/min
ER crevmeasuring phase2 500 u A/24h
condition phase3 -
phase4 10 mV/2h

Table 12 Test condition on metal/metal crevice test piece under 150°C, 100ppm|[CI']

Test piece Metal/metal crevice
Chloride water solution 100 ppm[CI']
phasel 30 mV/min
ER crevmeasuring phase2 200 u A/24h
condition phase3 -
phase4 10 mV/2h

Table 13 Test condition on metal/metal crevice test piece under 150°C, S5ppm[CI']

Test piece Metal/metal crevice
Chloride water solution 5 ppm[C1'] (+1000ppm[SO4>])
phasel 1 mV/min
ER crevmeasuring phase2 200 u A/Sh
condition phase3 -
phase4 10 mV/2h
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Table 14 Test condition on metal/metal crevice test piece under 200°C, 10000ppm[Cl']

Test piece Metal/metal crevice
Chloride water solution 10000 ppm[C1']
phasel 5 mV/min
ER crevimeasuring phase2 3000 u A/2h
condition phase3 -
phase4 10 mV/2h

Table 15 Test condition on metal/metal crevice test piece under 200°C, 1000ppm[CI]

Test piece Metal/metal crevice
Chloride water solution 1000 ppm|[CI’]
phasel 5 mV/min
Egr crevmeasuring phase2 3000 p A/2h
condition phase3 -
phase4 10 mV/2h

Table 16 Test condition on condensed chloride metal/metal crevice test piece under 200°C, 1000ppm|[CI']

Condensed chlonnde metal/metal

Test piece )
crevice
Chloride water solution 1000 ppm[C1']
phasel 5 mV/min
ERr crevmeasuring phase2 3000 u A/2h
condition phase3 -
phase4 10 mV/2h



JAERI—Tech 2003—083

UOISO.LI0D dDIARID asned 0} ANfiqissod Suraey yurof uonensuad jenied 1 91

EEOv
W<
<G V_
DI  OIL
Pd
[1=2Us =g
DIN

10 DIL




JAERI-Tech 2003—083

o

0

o)

cC

©

-—

C

]

O

Q

9| Immune to <% | — |ocalized
'g localized | corrosion
» corrosion possible
o

= log [CI7]

Fig. 2 Schematic view of localized corrosion immunity identification by
comparison of critical potential for localized corrosion, V., and steady-state
corrosion potential in the pertinent environment of the target material, Egp .
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Fig. 3  Example of measured results of critical potential for pit, V' 1, and
critical potential for crevice, Vg cpgy, about type 304 stainless steel
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Fig. 5 Schematic view of identification of corrosion-crevice repassivation potential
Eg crev » by bi-directional polarization test

3



JAERI—Tech 2003—083

06 T T 1 = T T T = T T = T 7 ; LI
0.4+ +
m - .
I - -
» 02+ £
> i .
| ]
& 0+ T
L i -
0.2+ +
L . 20°C 55°C 90°C
SUs304] @ A (] ]
i | O N o

-04 1 1 1 = 1 1 A { Il Il ! { 1 1 1 = 1 Jooord
4 6 8 10 12 14

pH

0.7 i 1 T ﬂ'_-r—v-v-r'rrr:
0.6} e Type 304 -

i tR/&R-T22 | 1
0.5} 8 o L€ ]

Er, crev (V vs. SHE)

[CI"] & (ppm)
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Fig. 10 Welded crevice test piece Fig. 11  Preparation applied to
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Fig. 12 Flag-shaped test piece as a part
of metal/metal-crevice made of
SUS316L

Fig. 13 Washer used as
metal/metal-crevice test
piece made of SUS316L
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Fig. 14 Metal/metal-crevice test piece
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Fig. 15  Schematic view of test device for measuring corrosion-crevice
repassivation potential
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Front view

Side view 1

Side view 2

Fig. 16 Photo showing welded crevice test piece on opening surface
(A-8, before test, polished with #600 paper)
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Fig. 17 Photo of magnified view of crevice opening on opening surface (A-8, x50)
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Fig. 18  Photo of magnified view of crevice opening on side surface (A-8, x50)
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Fig. 19 Measured potential and current for identification of corrosion-crevice
repassivation potential, E; gy , On welded crevice test piece A-9
under the degassed water solution with chloride of 1000ppm, 150° C
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Fig. 20 Magnified view at phase 4 of measured potential and current for

identification of corrosion-crevice repassivation potential, Eg -rpv
on welded crevice test piece A-9 under the degassed water solution

with chloride of 1000ppm, 150° C
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Fig. 21 Photo of crevice opening surface and internal surfaces of the crevice
with cutting the test piece, about welded crevice test piece A-9 after test
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Fig. 22 Measured potential and current for identification of corrosion-crevice
repassivation potential, Ep cgey , on welded crevice test piece A-11
under the degassed water solution with chloride of 1000ppm , 150° C
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Fig. 23  Magnified view at phase 4 of measured potential and current for
identification of corrosion-crevice repassivation potential, Eg orgv ,
on welded crevice test piece A-11 under the degassed water solution
with chloride of 1000ppm, 150° C (repeatability test)
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Fig. 24 Photo of crevice opening surface and internal surfaces of the crevice with
cutting the test piece, about welded crevice test piece A-11 after test
(repeatability test)
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Fig. 25 Measured potential and current for identification of corrosion-crevice
repassivation potential, Eg cgpy , on welded crevice test piece A-2 under
the degassed water solution with chloride of 10000ppm, 150° C
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Fig. 26 Magnified view at phase 4 of measured potential and current for
identification of corrosion-crevice repassivation potential, Eg cggy , On
welded crevice test piece A-2 under the degassed water solution with

chloride of 10000ppm, 150° C
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Fig. 27 Photo of crevice opening surface and internal surfaces of the crevice
with cutting the test piece, about welded crevice test piece A-2 after test
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Fig. 28 Measured potential and current for identification of corrosion-crevice
repassivation potential, Ey pgy , on welded crevice test piece A-10

under the degassed water solution with chloride of 100ppm, 150° C
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Fig. 29  Magnified view at phase 4 of measured potential and current for

identification of corrosion-crevice repassivation potential, Eg cggy , On
welded crevice test piece A-10 under the degassed water solution with

chloride of 100ppm, 150° C
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Fig. 30 Photo of crevice opening surface and internal surfaces of the crevice with
cutting the test piece, about welded crevice test piece A-10 after test
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Fig. 31 Measured potential and current for identification of corrosion-crevice
repassivation potential, Eg cgpy , On metal/metal crevice test piece under
the degassed water solution with chloride of 1000ppm, 150° C
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Fig. 32 Magnified view at phase 4 of measured potential and current for
identification of corrosion-crevice repassivation potential, Eg cggy > On
metal/metal crevice test piece under the degassed water solution with
chloride of 1000ppm, 150° C
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Fig. 33 Photo of internal surfaces of the crevice with disassembling the test
piece, about metal/metal crevice test piece after test under the
degassed water solution with chloride of 1000ppm, 150° C
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Fig. 34 Measured potential and current for identification of corrosion-crevice
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Fig. 35 Magnified view at phase 4 of measured potential and current for

Bfr, E (V vs. SHE)

identification of corrosion-crevice repassivation potential, E; cggy , On

metal/metal crevice test piece under the degassed water solution
chloride of 100ppm, 150° C
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Fig. 36  Photo of internal surfaces of the crevice with disassembling the test
piece, about metal/metal crevice test piece after test under the
degassed water solution with chloride of 100ppm, 150° C
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Fig. 37 Measured potential and current for identification of corrosion-crevice
repassivation potential, Eg cggy , On metal/metal crevice test piece
under the degassed water solution with chloride of Sppm, 150° C
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Fig. 38 Magnified view at phase 4 of measured potential and current for identification
of corrosion-crevice repassivation potential, Ey gy , On metal/metal crevice
test piece under the degassed water solution with chloride of 5ppm, 150° C



This is a blank page.




JAERI—Tech 2003—083

ERr.creVIAITE
TP : M/M(No0.19)
150°C  S5ppm[CI]

ERr,crReVil)iE
TP : M/IM(N0.19)

150°C  5ppmICl7]

Fig. 39 Photo of internal surfaces of the crevice with disassembling the test
piece, about metal/metal crevice test piece after test under the degassed
- water solution with chloride of 5ppm, 150° C
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Fig. 40 Measured potential and current for identification of corrosion-crevice

repassivation potential, Ep cppy , On metal/metal crevice test piece
under the degassed water solution with chloride of 10000ppm, 200° C
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Fig. 41 Magnified view at phase 4 of measured potential and current for
identification of corrosion-crevice repassivation potential, E; cpgy , On
metal/metal crevice test piece under the degassed water solution with
chloride of 10000ppm, 200° C
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Fig. 42 Photo of internal surfaces of the crevice with disassembling the test piece,
about metal/metal crevice test piece after test under the degassed water
solution with chloride of 10000ppm, 200° C
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Measured potential and current for identification of corrosion-crevice
repassivation potential, Ep zgy , On metal/metal crevice test piece under

Fig. 44
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Magnified view at phase 4 of measured potential and current
identification of corrosion-crevice repassivation potential, Eg gy , on

metal/metal crevice test piece under the degassed water solution with
chloride of 1000ppm, 200° C

the degassed water solution with chloride of 1000ppm, 200° C
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Fig. 45 Photo of internal surfaces of the crevice with disassembling the
test piece, about metal/metal crevice test piece after test under
the degassed water solution with chloride of 1000ppm, 200° C
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Fig. 46

Measured potential and current for identification of corrosion-crevice
repassivation potential, Ep, cxpy , on condensed chloride metal/metal
crevice test piece under the degassed water solution with chloride of
1000ppm, 200° C
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Fig. 47 Magnified view at phase 4 of measured potential and current for

identification of corrosion-crevice repassivation potential, Eg cgpv »
on condensed chloride metal/metal crevice test piece under the
degassed water solution with chloride of 1000ppm, 200° C
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Fig. 48 Photo of internal surfaces of the crevice with disassembling the test piece,
about condensed chloride metal/metal crevice test piece after test under
the degassed water solution with chloride of 1000ppm, 200° C
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Fig. 49 Steady-state corrosion potential , Egp, of type 304 stainless steel
under the environment simulating boiled water reactor with 288° C
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Fig. 50  Estimation of the steady-state corrosion potential, Egp, of

type 304 stainless steel under water temperature of 25° C
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Fig. 51 Estimation of steady-state corrosion potential, Egp, of type 316L
stainless steel under water temperature of 150° C and 200° C
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Fig. 52 Relation of corrosion-crevice repassivation potential, Eg gy , to
chloride ion density
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