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Design and Development of Supporting System for

ITER/CDA Blanket Box Structure

Satoshi NISHIO, Masanao SHIBUI, Katsusuke SHIMIZU
Koichi KOIZUMI, Tetsuya ABE and Eisuke TADA

Department of Fusion Engineering Research
Naka Fusion Research Establishment
Japan Atomic Energy Research Institute

Naka-machi, Naka-gun, Ibaraki-ken

(Received March 10, 1993)

For ITER/CDA, a conceptual design of support structure for
replaceable blanket box structure and its associated R&D activities,
conducted from '90 to '92, are described.

Since the sufficient stiffness against the enormous electromagnetic
ioads and the easy replaceability are required for the -support structure,
the cotter driven by hydrulic pressure has been employed as a locking/
unlocking mechanism. Two kinds of hydraulic driving mechanism have
been designed, manufactured and tested. Those are a "piston jack"
type and a "flexible tube" type. In the latter type, the stroke is
obtained by changing the cross section of the flexible tube from a
flat racetrack shape to a fat shape by hydraulic pressure. According
to the results of performance test, both of two mechanisms are found
to be practically available.

The surface condition of in-vessel components have been designed
to be insulating or conducting in accordance with electric design
requirements. For the insulation coating, Al,0; has been selected as
the material and a plasma spray method has been applied as the coating
procedure. For the conduction coating, Cr;C, has been selected as the

material and JET-KOTE method has been applied as the coating procedure.

Both methods have been successfully developed and have been confirmed

to be applicable to the actual machine.
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1. X L ® iz

1988 &b S SHRGTH B S - EESER S FEER (ITER | International
Thermonuclear Experimental Reactor) (. 1987 F ¥ TOHIERMICHE » T H&REE
S H4ufc INTOR (International Tokamak Reactor)l) TR XIS NS,
WA LGHGESAE. 77X vHEDF -/ <— R, FREBETICHEOREEARITT 77 X<
IHEAF—O UADEMIEE S, k. 77 XD ioF - LASHEOERII S LT,
Alcator Bi& 5ViE INTOR QI ESWTT 7 XvRHduShiokg LT? . 1988 HD
KeopiEERE T, 77 X EROERICPEVFHIGRBE N L €~ FHRAMKCESO TV S,
BENCE A, 1988 FRBREBOARULR U 77 X vBROHBANEF INLLDKAD.
T3 Eo#kst A RETBEHSL Ui,

REEA B/NRICHI A 2797 7 R<IEFROFEHAESEAL, TOHERBOTKR
URESHER S BANRBICET SN, df, 77 X EBHROBMEBBEEFICRETLEH D T
RE LS, MBS RO SR BBRICE L1, T3 Y7y b FA4T 7 =5 FED
FLEEMIEEROE Vo — it dBE N, BiEuA s 4 ARicAOd 2HEERRE — b
ABLTHULANRESNE L EETiaT, BEY 2 —LOTEBEICE., BALERAICHA ST
& EGRMOBERBFETES AL RV T2 0 L 0N §T5EEPRE N T S,
CDIDOTHEEL LT/KEBRE LS99 ¥ —AREEELI, CCTRALSXORLZES
2y 7 — OB O IR BOTRTFILE (SBEM) LR Y Ve oy FORF « 5B
NN G, —h, XEBHBOLHC R REEGTH LB IOBT EEE Lo, 0
FREEICR T Y L ESESE RUEEE AR E LT b, COFHEERL TSSO LT
B jz OISR b TR R OB RE T R AN L 7. LR AR DL T HEBRFER AT
HRB

APEHOLEBEEFE 2EHICT 7 V7 v P XBORINOKLE LB SERFIL DO TEN, B
3ENCIH EHBBOBERTIC OV TR S, § 4 BRI 0P TR SN TH IS0
ZEHEE LTV ARERET A BBV THR~, 2B ESROBELEE S HiCB~N 5,
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21 TS0y bOBERNE

ITER & #EEmA4N2 1.1kKmd. 75 vy b3, RSKIGOBETHL Y FU A
EHEFETBELI, BMARGTERINZ P TOEH © xvd —FHT F0F-ITERL.
D REAEEC AT T A EEROER AR T EOTHD . BREESFP 3 vF—REQ
B OERE L AEBETH L, 77 Yy ML TR POEMGPEERED RS ES
NTHD ., FRICELTE. hoBBrEELRESNVECEHO Y. —vicdE LT, §
2L IR ES = kD HLANT B, 75000 R EEERROMOR ARSI & B
iz, b3 2HEIKIEFE LAEbDE 125 - LT 5D, Th%E. b— 7 ZAHIFRE T3
EV 2 —NITHE (kv sy —EVa—NOOTRECEF 288 sM5) S, AfSERT
H9EYa—NiCRE SN, FRFNOEY 2 —WBHREATEORIR 2= 5 F &7 5, A
DE T2 —VIBERIERICKS., EL3INBENY TEV o - VL ORI T E VL —
AR AN P EET—RMLE N5, 7T Uy PR EY 2 — O EEESERE 2. 1. 21005
4, ARHIEORFE =y b THBEREY 2 — VO IE. RRERERBORIFRERY
R OMIREAEZE LT, BA0mm ERAL D ET 5,
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22 T34y bOBBUEE (BEEHLEOHEMR)

2.2.1 73vhy b OERE

75 vy MSIEEASEE &SRR 575 D EERE S EICH S U B & R AR
(E— 2T 0.4Mw/m? ) 22135, Fic. WEEE TR 5 $ » 7 5% 400°CIEFLD
SUEF ¢ ¥R OBHEAKSEIN TE BRE @A 100°C) I FF B BENSEE, COLD
75 AV & SRR SR IR I 0 L E M A & C DA T 3EE G BNC EIRIT Al S 5 v E
Uo7 5 w4 o MEESREIA. AMBI7 5 v o FBEEES DK LA ORES hrtRe] S
Tz (ITER Doc. Ser. No.29. pl121), T8 a2 2.2. 1 ITiRY,

W75y b (BeBIR7 0w 7%)
BB AT DR

#2.2.1

Layer Thickness Min. Temp. Mav. Temp.
(Beeall [c] [l
S8 first wall b 77 191
H2O 4
S5 back wall 5 82 225
Be/SUS/Li0/SUS/Be stack 103 426+ 438 *
SUS coolant channel 2 77 138
H,C pA
SUS coolant channel 2 70 109
Be /SUS/Li20/8US/Be stack 138 435 * 446 *
5S coolant channel 2 68 89
Hz O 2
SS coolant channel 2 60 60

5S shield block

Not given in the CDA report

* Temp. at SUS clad

Lio0 ® Be DI T 5 ¥4 v PEAEEIRINC TS LTV LS CRIFENTO o0, 20
BEFRIIT I vy FEROERICREE LUV, LA, B 1BPHET » v 4 L3775
vy NERCEESN TV 300, ChOHMORE LRIET S v 7 » 2ol TERO#
SO HEETH D, ME. BAKEHIL. BHICALRERRICH L THAEKORE R ERE
L. CHUCHERBIKRRETET S HETRHLNS, ITER/CDA TE, §F4 /-5 %
B < AR RS IR IZ S L T 60°C O SEIR AR & 40°C OB EHIKEE ERMEREINTH S,
COBHIKEHEER 2. 2.1 ALY TEL D & | HEREHHER O O EBRIRIRO HHIT &L -
TSN, 757y FOREESPREVERICUEZ LNTEENE, LT, WHTHA
IS8R, SikE R BRNORFREE SRR T 5,

_5_
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2.2.2 HFEBREZE
4, WE GBI s ORS—RIERR q 220, TO—@ (x = 0) PR, i
(x=s)BBHEENTOEESEEZILL. HROEFEELFRIROL H LD,

T=—-(q/24)xt+Ta (2.2.1a)
it kEMmERE., 1 EER, TalERoRKEELRETHh., KATEZL SN S,
Ta=s (s/2i+1/k)q (2.21b)

PABROMEMEIE LT SUS316 2. AEANE L TkomisileRA Lgs.
s/22 1/k O&BE2EKTAO0REBTHZ 00K (2.2.1b) OAAE 2HDOFHEFPEL
2, COBE. WOTHEE FFE qs¥/34 40, FRBHEEEE s TR L, BTN
I BIAEEEERSTT vy B0 T, BEROMGEERARELT A LLEDIN
LOBBROREEERNS(TLTEHFTE % '
L BHEO OO TREESZRICIE SN TOAEREEL S L. BILHTHIRS 1L
BB MK TH A 5N 5,

s= [2 (1-¥) Aoa/aEq] (2.2.2)

zzim. v i ETYVH. O TRIEH.E Py, 5, X(2.2.1a) TELA OGN HRE
BT AIROEHBEFE OB OFFRREEEIRD L 2105,

s < 8Y%. s (constraint)

O &S i, QHAEROBSITEReEE OB~ 2 4 OREERE (RREERETE
Bh2) MTFEANLM, 77 V47w FOWEBRKRAEBOEETHL D TR TR EN,
(££(2.2.2.)) TEERT D, FRBSICEEFREBIC X BTSN SBEIKES . B8, HE
BEREBIBNIRET S, 20T, MREBICE ABEHZBIRIES o BEICHRI L%
EZAHE. SUS3L6 DA, HMEIFIC,

0, = 220MPa. E=194GPa, v=0.3., @=16.7x10°K, A=14w mk

ThHhaHPoN (2.2.2) JRDLHITIE 5,
s = 36.4'(;_1/2 [m], q in [w/m?] (2.2.3)

WEIT 5 vy b OES. BEESRANC 7.4x107% Mw/m?® . IEH AR O R AHIEMH 12 1.3 Mw/
md, % 1BEC I8 Mw/m® DERBMBFHRINTV S, COBA. BILNOHED OFFS N5
| (EPEEEIY s << 8mm (5 1 EESAN) . 32 mm (PERUFHIEM OMERER) . 134 mm (BEFHMO
ERRGRE) &7, PHEEERICEET A LROL DKL S,

T<47°C

Wic, BERBTT 707 » rOBREREFHRET 5L 5UIHERZR-1LHEBEE X 4o
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HTERBET /7 9 PEOFEREZEST &4 2 L EEAESAICRET S0,
Oy = EAs dT/(Av+ A ) (2.2.4)

LT, 0y @ BZTEFERACRE ST S5IEEN., T 175 vy PEEEESREOEE A 7R
ErHE, Ay BTEREAIOWERE. A 1 77 Y7 v MERBEOFER TS5, Rl 77~
b 11.25° 274 MBS,

Ay = 237X 104, Ap=1.04%10% mm?
ThLDLEFENE LTBRIGETIEZEL L &,
T=80°C

BZEABITTT Vo MATHTADICRTBENLETHD . COXRFEOTANEEEL—
i PR L BZEEBOGENMER Ay S0/0S0e T3V 7y P EY AN OIHFED
WAMEREE Sen &2, R (2.2.4) 25, XPBEOHAMBE THRE 2HBFREZEXKK
THA 505,

T=(Av+As) %u Sen/AzAvE (2.2.5)
WRI7 5 vy hOEY 2 —VSHEAERE LT,

Oy =0,/2. Ssn =1.2.6x10* mm?
Egsb. K (2.25) D OIROEEEHRSECN 5.

TZ20T»

PlEogsEdo, 75775y POREREHHT 2EMETR T 5 vy b EEERE L OF
BREEITHEOHAWRETHRED .. 20CHRELELLNS,

Ric, 79 w7 v NOBREFARD T XEREOBEEEL L, 77 V7 v FOEIEREDR
EAEREROF ML O EFNBE (£2.2.188) Kik75 v PRBIPEEEZEL. 20
HAETEABEBRO X v v 7 @EEENC20mm) LD RZFVEAICRERERECEE 777 &
Fi#sd b ELb, &£, 77 Vi FHAERNOCEREIMERKNTER 5,

T =T(x) (2.2.6)

LI, x LEBERAHOEE, COBEMHICHT AT Yy FERDO VDT AERNAT
T 5, B, BEOTE9HTH S,

€ = (x-xn)/1r+¢&g (2.2.7)

Tz, xn L PWEOMBE. r HEFER, € BUTH, TOUT HICHET BN E
WA THZ 6h5,
6 =E{(e-aT) (2.2.8)
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£ (2.2.7) DO IFEOFREEL (xy- T~ o) FUAEA &M T E— 2 v FOREEHP ORD
BLLHNTESE, LLTCHEHBMUDESAELZ T A3 0HAEMRKROIDIKEPN S,

(x-xn) dx =0, (6o~ T)dx=0, o0(x-xy)dx=0 (2.2.9)
Hriz . PO BEREEBROATREZL . KR TEL 505,

xy = (G+sHYw)/2(h+sH/w) (2.2.10)
coie,. Hi7s5vsry MtEOSE. s (EXQEDES, wiBHF v 2 LORE,

G=2(Xm®~Xza12), D=2 {(Xp0 "Xzn-1)

nCEEY T (FfH. BEF v YR OB Xon—Xen-r - nEBEHOR ) T ORI
| BORHEOREAMAENT, K (2.2.9) 2 Ltk - THHMER & GOHEI
LBREEHERDBIENTE S,

D —
/// 6200 Cooling
Neutral Channel First
i A 3 Axis\\\-N //// ¥all
| /
3400 A 2
liorizontal i 480
. o 4.
Line c 7=0 i 500
I oo A
X X |
3400 210
i 3 485
NV
Sec. X-X

K221 wWHZT7v4ry COREFETL

e LT 2. 2. LRI T 7 vy b EEL D, COMEBROPIEOMER. 1=
210mm THdo MWD, BREMIRETIZ LN EEEEHR I, MbH.

T=T:x/H+To (2.2.11)

COBE. BEIT v AV OEBEIEEEH LT 20 DRIGIERA LE0 C LicEES
Vo HIEFIAE2 22108, i, REARETR ST & 74-5E L, T3 vy MRT
(2.2 1 BA) . &5 VIR (CR) £3H LIEBADY 7 v 7 o MERMASO Lk

._8_
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(Ag) &7 7 vy bLEGE (D) EBH2EALEREETR LD TH S, ITERFHEE
DOREGET THBRBEEBOF + o FIR20mm ICRE SN TV 20 CEFFmALETR B T DB
Fouw THBERILS, ABTmmOERLENLE T 3. BEABEEDEEH2°C. CARBED
A L100°C L0 MUMEH ohREFHOLPALEROBREALLEBHRTH L, DADERR
ASOEECABOERARCEIAERRSNES NS 2 EEE20mm THRE 2 HEE B EIC
INE BB, LHAK, BEABTEOESITHIC. CABENERAITIZ2°C E715, DAFEET.
BAOEAERICHT AP 7 7 v 7 v PONFERIZH1IIMN/ mTH S 5, 20mm DE
FA4DETHREKEE LB RKEZOXERMIN004MN L1115, ZOBE. BRESTLEME
ETHE. Ty bOF | BEEICIEK49MPa Ol F G s Y 5,

&, EREBOBEE TR EETEEBOINENBITHELVEEL DL, £2.2.20DEE T,
B75vry FEK (B18) oORABRE LEHESHORE DX LS, Lics->T, DET
20mm OEAERE AH BT 260D LT 5L 2 OFEREZEE,

T=22C,
PlER~# LS, 7507y "OBMUZEBRLTOMELTET 7 ¥ 7y P LBEESS

LOEEECEMEOBLVERARD., FOFFTEEZRBACHEENBEL LN 5,

#£92.2.2 HWHFZ 4o toBHEDAREE

i B AR S B M X C A X &
T r ABERE DEZER ALFER Da#EE
] {105 mm] {mm ] [ mm ] {rom] [mm]
5 581 4.0 11.2 1.0 4.6
10 2 9.0 8.0 22.5 2.0 9.3
20 14.5 159 45,0 4.0 18.5
30 9.7 2 3.8 67.4 6.0 27.7
40 7.3 318 89.9 8.0 37.0
50 5.8 396.8 112.4 9.9 46.2
60 4.8 47.8 134.9 11.9 550.5
80 3.6 13.9 64.7
100 2.9 19.9 92.5
120 2.4 23.9 110.9

0 2.2.3  IEEERBOFNEEDORERE
FHBROXFRFOBRAH» S RFREBOEBEELF—Icd 2 FBEEn 505, ABITR
ROEELBRBOREHBEEREB TEN V) S 2REOHMBEELBET 2408085 5, BIH
Tz kST, 77 Vi v FOERAR TRAGIOBR, BB #E2mmAEZ LT 5
AERH LB, THIET 7Yy v - OWETEERBEE S5 NETRAE L, 72720, &) 7ol

_9_



JAERI-M 93081

EARGEEERTRD ESR 7T vy P EFOBBIREEZF v 7L, 77 ¥y bO
HHEHEEORBLEET DLENH D,

LTI, 22 2TRFLAFBRESE Q0C) X735 v v  OREGEMECHT 5~ —
Sy EEL . FREBEERTIMORBEEEAR 22 30LICEET 5, ME, EFERRET
RS R IR R IR IS N vy R IO C L AR & A0, RS ORI TIR20TC
DREE (BEAR. 2 WIIEHER) 23835808 T 5,

2.2.4 HEBOPNBEORERE

TVl oy FROEERROBERERO DTS LOCAR LOFA R, M HE OEEESIE
KA BTHEME S S B7-DT 3 Yy FOXRBEICE > TRERRME L LS, ChoDPFiE
FSE L7 SE A LS B OKRH BB L L. CCTH. XHBOBEAY ST E U35 0RE A
T 5,

#2.2.3 IEEBERENCE T S5 NEBR MO ZAERRE

- M EEE | S ERBE ] R OB O£ | S EBEAIR
Tas [C] Top {C] |Top-Tas[C] dT /4L [C/m]
g4 N5 BRRE z20 100 80 0.0
77 sy bR 20 100 80 0.0
= = = 75 20 100 80 0.0
BEEXEEFE&H X FH 20 -—- -== 258

5. LOCAR ZAEERICLE SUS MOWEEE FRZREL . EXNERR OFERES
ELTEL0CIEZET 2BHERD L L,

C I 4 sec
TR REGR R Bk AR - 1 min
HERR 1 17 min

LOCA ORIEBEE S XvoBRa@EfsZET 5L, £ 12BHRD LOCADKRS
FAUEHEN S, AT, AWOBLHEEI SUSHTImmEE TH S5 0. CDEE
NICF 9 X2 AL TEAVBAICIE | 0RO FA23HE RIS N, ERERICRES N
AHFRERI D OB 1EDHPEBERTEV.

B7SRIANC LOCA B Uididicid, s & L THILT 53 BB 0RNICH AR H
B, IR EBK LT LOCA @xtild 2R FHESHO LB R OBHENTH S 5.

2.3 FS5uhy bOEBHDESE
FSRTF AR T Y a VK - CIFPEENICHRE SN BERE, fod S s, be

4.4‘10_
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A F IS RCIRERIC L 2 BCHIE & OBRKHSE AL W IFABENICERSEBR TR
HESE5, COBRARAENKHETSHD ., BHo. GHRELEDFARBEYRT ZOHE
EEDOBEZRTICBO TR OGEETFHERH LT 5,

Sy i ER s Al @R oFE.

- 75 XwiEtE (FEFRE. GLE - KD .
s F 4 RF TV 2 VDT 7 A BE) (BREER. BEE).
- ENMORE EHE.
B S OB MRS @B, BERO X+ » 75,
- RGO BRI EE AN CREL. BB,
%, Z OBERIC L » TE{LT %,

FET HBEAOEMEG . IRBHROH LS IER T A BEIERS & OBBRESICL D
WEEND, Lichi- T, MBRAWHIRAZIHAIEN HL55TE ., BRI HIIHER &
HE—ORFREAR LB OV, T & L0, BEAFETTE. baA S AR AR I
FREE 4 AR R AT T AIBS . RN SN A7 5 — AR EL. ROELDY
7 & —FBEICENT L, mEAS DY TEHEMCER T 2 BRI >0 TEHE . BETEIT 2.

{1) BRI 7 SRS

ITER #53%: (CDA) T3 HBEEORAIMFOEN 16 & 75 - T b BT I 241/32
vy =T LERL i, K2.3.- 11245 1/324% 2 7 — D =7V ERT,

BEZENRIITER EEEIE L L, EEIFEEEA 300mm . NEE (77 X =) RUAEE (7 7
A4 25 o M) OWEEFHLFN35mm. 16mm & Ui, BEMIESUS 3164 &L, [T
BT RBE RS O—FIE 2020 702 L HITHRE L, FRBENMEL TR TR -F
R4 vE—FT5Vh7 o FOEEREFETEFVICED., BT L SHEBERE LI
(BEHORERK 2.3 - 210K T ). BEREYROF » » 74 20mm THEHT &L DE#ES
WIMEEREEEL. 75 vy MIB. 77 vy MERE EZEAESGAD RUBEBZEFESN
B E A A ERDL TR  BEEEMN BER) KL DEFTMMEEIT» T,

75 X v OFHETEE 2+ s H i SR ZEVEBARR T 55K &%
BT 2RO 20035 5. KBTI TEANT 7 V4 » FCEIRIVEOIHRIZE (LB E
Femk 9 54 U THENT L7,

T ATREMRICE > TRETABRAOKES S L%, HRBRED 77 X<HEFICK
xETLD, COROEFRITTIR. ITERDF o b« 724 XICHBFB2MA 75 X7
B OF s 257V a YEHLT, CDATRBESNIEBEF L A5 7 v v VA %EH
L. F4RF T a vEOT 5 XvEMEHE Taoo 2 ATUE L,
AR(t)=ARo-(a+ AR X [(1-UpG)1Ip(0))],

AL =0Zo+ {b=LZo)x [(1-Ipt)/Ip(0))]

iy sl A
ARe T TIRTO¥EXAMOYEELMS = 0.0,
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Xk, BEOHOGUBORT ik, 7— 7 BERNOWR Lk, BEETORELE. RE
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He UFOEEFERSHETH S, Pl FH (IH20mm, FS 500mm) TOHEER UM
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AT T A SENS D, BESSEOSMBEC OV T, EHERARE (P9 - FE. K
RS TAEE) LT 2080 H 5, '
(3) BERSEREICLLES

A4, HEaBEYMICERSSEAEE (BRASBIER L RO TV IRPLE).
I E Lo aE e & 0, ERELE AR - BE S € 5 i » THEMZ SRS €
AEDTHD, MAFERS. 1 - 2w@wRTd. AESE . KOEESHaETH D, o, #
WEHDT J 4 RAEPBEE LIS OEARIIC RSB IEICRETE 5, AEoR T
V. ERIS S OEIRE £ OMELRICS B T, MEAAEI 2O TIRUT DRED S Lo

IERBNEE TS do b Eh & bt H kR ?

« hOEhE o BRE iR 2

 MBEEIZ GEEHM OBELE L RFTEDREICMEAHEL) 2

s BSOS kT B8 7T v THE
BHD. CHODRIREND LS. ¥ AN— s EBEERLEEFTOREAHELLTE
BIRREDILELEFEL LD,
4) KERER=Z v 5 —ick55ES

AESIE, Tv s — / F—BECLDEBNRBLETRRS S0 EEEAMSGEHNEG L L
SLETBEDTHD. T ¥ —OITHALRUS WS ICE . KEERB LI e R b v EEKE)
B LR EIAE (SEAN) TERBS R Lo, BAMER 3 1 - 3ITRT . ARE
OFAOHEIE. MO TABEERETHY . LEAbADPOOT 2 € A ELE LT RERN
AHBIGRIRTE 2, 7. KABHT 2 0BRAREIAENCEENL O, AfaoH
B,

c HREBEOREBICE L TEBBEEIDMT N v 7 Ty THEDOHEL

- BB OB OERE /EE~OFRE

C FEOXENE LN T AL B 0O EDOREL
THbe Lizhi=T. &k, it bh o AFERREOK R LY LILFELW opICT 24E
Bk B M. AL, BEROBEMS SRUBELIRF/FENP ST 7 V7 v MEEDFHRAK
R OFHICE » THICHRZ S CBENERZE LT, KRAERORIE (Fic. BE
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DNTH RIS T 5, A THET, KERT v —%2 77 V4 v P OXFHCGEA L1BE&ORE
BT OWTHER B, TT v v FOREICOVTIRR 2. L 2IRTRRIC 17 5 —icDE
b — 5 ZAMANE 3 2E. A 2 ABTEB SN T 5, 2hFhoaSiBRicERLT. 4
BhicieBREmME A, NEIEER b rRiZ oy 5 - OFEBHICEA LT,
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32 HETSUE b

EoFoLABETExE LT, AMUTT vy PR3 EVa— Tl 7 7 —EWI LT
VW5, EEIEL TS, 3EY 2 —Ad—HE NDBMMICEE S, £ v 5 —RTHEDRE
BEEO, A FEY 2 — ORI EREFES 04 SV ARIIREN ST 8 L — ko + —#
ikhiAt i, HORdE Yy —EY 2 —NICE->TEEERKP LTSN E, HA FE
Ve —WABEAEBICRL O AL TR vy — Y2 — R T HIRIE. BB
fod— itk - TEBESHE, €V —MHOF ¢+ » 7REKRT L DL v ¥ 2 LIADT
Fi L » THEEEET 5. COBA. T v ¥ —ORBR I SHE M CARB LR 5o E
BEAERE Ui, AIERRE ORI >0 TIIFE 4 EICEFR T 5.

3 DEEIC NG 2B XBFAROBRHZEWE T FVERVCER LI, 77 X EHHR
T - O REEE I R AT AERA O iE. HEEE (77 X 0BEIAR) IKRkET D08
FHMICIT O DDv s — VIEMRT B B TE B, 77 X THET 558 IR OIS
M E Y 2 — VORECHET ZBEHAF-—2OROHETHICHBE S, Y 2 — e e BE
SH BB, BN RIEET Bo 3.2 11377 voy b 1EY 2 — AR IIERT 2
BRADHEAERN TS . P TARONE. €9 - AARE Y5 BHROBUTHEST b o A
SRR L » TRl &R Xh, —H. XEHEOHRL. 77 XAvOEENITHE > TE Y = — vl
WA FTAMICHNSERE b oAy ARERICE » Th 2R SN B, T T, BHAFEND
FREBEZORITICE VO TRER N OBERU A2 EZET 2LEVD %,

D& IS, POEEY OB NS 2 RN E T AIERICAL - TARKT
HWED/ S~ DT SN EH N RGO TIREE €7 W L BT ET 0. B2
Wi Fered B &SR OBERE TR U TR bR I RANG Sl e L1

EHICER L8 e 70 ORETEAR 3.2 2Rt . B E TV EEAROBRS &
FTFAROBRDERBICERT AAPDH A F e €02 —AEEELALLDOTHD , EEOHE
EAR Y T VB OIS By 7 A THME L, SO, BIEM LI E71D
B A 16mm, AR £330 mm, BZEEISME 5 2HM R S 50mm. L TFRAE0mm TdH
B, AT TR, RCOEREF VI, 4BHOIHEMN L SEHEOM®RE Y 7TRELHLGDYE
THANLREE— Mg 2401 < SHZE L,

AR L sEoME s — FAR 3. 2.3 1KRd, HESHE 1), €7V omAlE THEO
55 0MNOETHAMESESSHTEELTINALIES, HESRHE 2. €7 VDK FET
xR & 755+ 10MN O R FmEEmAlECATNRHE &L TEA KBS, MEFRM 3R, L
THE. ¥RSFROHESEBICERT 2EATH 5, TF ARIHKCEREE AT 2HER
BEENPENLDE LTHER LI,

BT L7 ABORFEUANI. 2.4 KR T, ChOoDOXBREE F -7 ALBIOMKE
Ua—NEOESEHRCHET 26D ThH b, HHEEL— Fiod 2@ E LTEELLS
B 7HELK3.2.5 ICRT. SHE/XORIE TIEORED TH S,

CEEARL L T FANEO L TFAHEI L mBiIcKEY 7 (E& L 30mn) 2B
R 2 L ERAR 1 oKEY FICmA THRE AU S 400 mm B s CRES [ O
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CE A3 L MRS CXRSEHEATEFT D b o4 FU S E R REICRHETT O )

71 (BE D 30mm) B

BT TEONIEA MR AT EERAOXHEFEHUTITRR + b R A LA A OM

BAEHEE- FECERLTE S 2 6 R . —HORIT TR Sh Bl O XR R UH
) TG ARRIR PO EEDTH S,

(i1 AEOXHENALET L EHES - FARDLT., MO IHBER - IBIOERICR
LEENTH 5, '

(i) B8/ <5 Mictid 2 3O KRt L BRI N OERBD SNE 0,

(i) AE AR 70BN EE OB A L 3ER « IRAOBRBRICHIRNTSH 555,
LT ABOBRACE T SRRV,

) WA EOESR) TRE FHROEEICKH L THRTEH B, EEHEOBETNT
LB/ E

(V) — OB TE b EFAORATE MR, 0.16~0.32mm, &AL RAEAR,
5.5~ 11.0kg/mm? OFEETH 5,
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33 RETIvrw b

WElT S vy M b= 7 AEEPEVWCELH D, EFELAEEEDIRTOERILOLD ]
€T -2 EY 2 —NTHERINTO B, 77 V47w MIBREMAER S EREIR P oD B,
R BB T B TR I MR IR S ol R SRR ic R b b, £ T, TLTHE,
WD ATEBAEHE L THREIT 7 v 4 v POXRESEZRE S 5,

fa) HEXH

WA 5 YAy b (BT 11.25° 22 A¥ ) REEAROLH - e oASH. K
331K RT LI UBBHECLVTEONBICRbAT NG, COREFHNTOREICSE

WT . BARE FEONE ST SSE#A R D DOMEDNENBE T 20 L5

BEILETH 5, ¢ OBBHEIZEEAEE & 16° 255, Ric COBREET HXFE

ELFTT Iy FOBEALE TS ADICHENEOEEREE 0272 L (= tanls® )

T B UELE B £ DS, SRS OBREEGKIE 0.27 XD HA & 0., HIHE:, HE

B, 75 X &I U AR AE R L CEAT BRI E L BEXF SR

BHLAWw,

(b) EFEWE

MEIT I vy FOBLET <Ry A= T —< KBRS 2ROHRBERELT

WhbOD, T v DREBARRT 2700 3 AREOTREE FRET 2REBH L, TOE

B 75Uy FOKRES cERBP22IETHRBELABELLET 5 V7 v FAKORE

BEASHTT —vOEBELHAET 50O RBETING, TDkd. 777y FORENR

Bz ETARCRT AR EEoOTERE TRE 2IBE L L. TSSO ERENRE

DI DRERIERT S0,

(c] 74 v B

Ty VOBEE S A Y MEET S vy b/ BEERBICE 20mm O F ¢ v TEEDT

B0 ET B, bu A FAHRITY = v VO TENIER I ICOHT 3 XROBRD DIEHE

F LA, F07HIid Y oy SEHICHE DOBEEESSVELL B EPDTHEC, MUK

R BROBE S -y VEOTBFIEE L - OOMPHENLE L B, ¥ =y VIFET

Kﬁ%%fﬁyﬁvb%f%ﬁﬁ%ﬂ%ﬁﬁéﬂ%ﬁ%ﬁbfw%tb\@a@%ﬁ%mi%

FHETHBMW, CCTEY = v VEREEA LG,

\d) IR

S RTEEIRIC T 5 Yy MCRET ABRARINEOREL ., TOERABB/ALIESL,

BT 5 vy b OXAE CER SO R ARSI B2, g7 7 vy MHERIICE

&L TERAZECCIT BT HESHNRITTH 245, 98 « VL HE. BEXREE kv

EAMEAE A B EFOHERLTLSBEETRUEG, WFCLTHT 7 vy v MCRIRT

nLo. @R/ EAEAMAL EOHELRRT 0 oXBBEROARST T vy ME

KEBOBEASH B EREATHD., 3. BEETHLDH 5. LOKD, LITEXEAHRE

BT 5 vy VEREWRT ST EEEAUL,
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3.3.1 EBEAHET T vy FEFEOHEIE

ERAAHCEL TR 23HEBBET 50 Licl, TTCTCRABRNIENDNG Y AEEAD,
W7 5 vy b o LB & FEER R T 2 BRNOAH4ARK 3.3.2 KRY, ZOEAD
B ROBE D TH B, b, WEEEAWORS Fr SEEMHAIORS F. BHRTIEL S,
Foid 75 v iy @ LEHE & FHRESTEOFENRE 20 Ly Fr S L THRART
FiFethb, 7. BET 7V 4 o rOMARTERNIOFZERT L.

[1/32 left module] [1/32 right module]
{(Vessel Side)
5.6 (Fs) B. 9 N
A -
; : : : 7
! 9.0 i 9.0
[Upper Region] 2.3 (Fr) 'O L 0.9 : av. width
(z ~ 2.5 m) —Ti> <L - 647 mm
N Ll O 0.2
9.1 : 8.1 !
(Fg) “=m-=r=mememe- ‘J nomnnee s =
6.7 (Plasma Side) 6.9
5.0 (Vessel Side) 4.8
_______________ A A
14.8 f 14.8 f
[Lower Region] O ! 1o ! O L9
(z ~ -2.5n) > < s, <«
1 0.2 ]@ VLl R
E ' 15,0 i 14,
L : i !
N v
4.7 4.5

{Plasma Side) tnit in [MN]

[3.3.2 MATT Y7y bicfERY 5 ER)
(75 X <HAsgE © 22 1ms)

BAHHEELERN A2 TEEEEATHIT A ERTELNIN, 77 v 7y PERKICH
EEROBRKOAESERENE, $72. 75 7 v IERTHEAFEREERTHD . HINE
DER & — FILRBHD THELBELHEOL SUER - F2HRTIBHNI TS 2750 HR
T ERNEN D, ECT. £, FERERAHCLLET I vy bOERE-FLTF vy b
E {& DRIt & OBR AT~ B,
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(1) Fi B4
BHAOTTHEBEBRBEMAFOKRS Fe BIEFICRED (Z24MN), COBHAICHT S
75 vy POXFEHECRRDO 2EHEL NS, A5,

(a) BEEET 7 vy MEIZEEERL T, P ZBVIITHHT,

b) F, tEXTAXBIRIEED. P 2 —wOTAMMEICERT 5,

(a) DHETIRT I vy "NEEROBMAOCEA/NS {TELN., BET 7 V7 » MR
EE20mm DF v o THHLLOXRBHERE T T v h v FEKORM IS
{o &, BEDDRSY » FPLUAXBHEEEEAL L. D=120mmT 420 MPa BE
L. Ry oy FAMEE L TEBRIEID 400MPa BED SR IMESLET S 5. #H
FIE, BEAM, BBUPEET 7 vy PORERELSORESHRRTEE @)
HiERBREAZERTLHE 2B TABNTH 5,

b) DML, E—A Y FT—LBKELED . IRHRARERLEIETEHDTEH S,
COBBCHEHIEEESRD SRAILHEEERICRIBIEA. 77 v 7 FERFICHE
ARG AMHDIFES B, CORBIREZEAMIGAE. WE 77 iy F OERE (B
o, BE D 68m. VITOEE 0.16m) TEETHIT2MPa gL X5, 2/, F D% —
AVNT—b (FTF 45y PO oA FhROREE~.65m)DI0EOEMTIFFY 5
bDETEELXRFAORAOBIIE 24MN 71D KB TEUORT LNV TEE D,
(b} DFEOAEREEEG SR OERHREELTLEMHEL LN ETH BEEOH &0
SIEEE L, UL, EEEBIETHNEICIBON»S T 7 v » b OBERTTEBEEFR IR
ETAOREE LV ETREVAD, FEMTKRI LTSI TR OFERER LT
AR

(2) Frpals

Fe WL TH Fy E[EIEEIC (). (b} 2REHOXFHESNEZ OGN D, LipL. Fu QBT
275 vhrey b L TR TEOFENELL 12D DOAETET Yoy FERKIKHIALU
BE—AYIBERT 2, 20T, (b)ONFHHEOAREMEZLLRL 00, kY, TF Ty
FOREDBIMARE~<SZ, A7 7 ¥ v FOWEERIG—FKTES VS, T TREROL
%, 3.3 3R MEEREZZ S, CORUDMEBICE VT, [ EEHDOBEDOEAMNKE
q; BUESHDoh Uit a T 5 EEUMICIREDRILT %,

qt[dsﬂw—quS/t“qkdS/t—QGAja:O (3.3.1)
S5 Sij Sk;
5
22 q;A=T (3.3.2)
j=1

T, s iEOBRLTR OB -7, S 1 EE [ EOREQULE. G I EAMTEE
FEL A BAv— 7 i E N ERE.

RUEGE—AY PRI FelAICE > THEON B, TOKRE LR OMEICEKET 548
ZORENEFZLIMN -mEHEAEY (M33.288), COomARLDE— 4V MIXT 5
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RIS A R 3. 3 1ICRT . Bk, TV Mt 25 A —FIC LTHE I BLEZER
SBEOEERE (B8 KEULZHAMGHERLAZLDTH S, B 1BITEREOIETID 25
REOEAMBEAREE L TVWBEZ EiCEE LIV,

First ¥all [Plasma Side]
T
S T B | T, o)
|
’ . Cooling 1 0.0
;‘ __________ 1_: / Channel 2 50,0
= A (Cetl ID) 3 80.0
x| 4 110.0
wngfo7?-_-3? Loop X 5 235. 0
< QA Loop Area ) 265.0
j Au 7 300. 0
Back \rl — H 8 320.0
Wall 5 Y g 345.0
N I H 10| 365.0
R lon i1 472.5
ey L 12 482.5
B 647 [Vessel Sidel

K3.3.3 WREZI Y7y bOEFVIE

ANHNEEAERES BT 2MA KRN &5 08 1 EOEMRESENC LRIE
HOBELS LRFE L H0, ER. $ 1 20EDRESE 20mm T 5 &2 ARG IIRKED
10mm OEESDIHHDK T2 %I s (£3.3.188). /. Z»oEohRL L. 777y
FEKOBEDREEZ AR LTHES 1 BOISHERIC 3RV PEST O, RIC. 10mmD5H
1 BE & 50 mm OHIBE A 1B%E 4 iE . SUS316 oRRIEAD 1/2(# 110MPa) THIFRSh
BRUENE—A Y FE1L4EMNem(Fr=226MN) &3, CDE— AV PIEESNLR
EDE—A Y 446MNem CHRTHED/HAEVT L, RUB1BICHNESL Ty PAF
M S LA ERNEEHOBILRET AL EBEETLE. T5 Yy PICRERATCES
NUOEREAHRT L EEBETRELCES, T/, FATHESNHEHRI6IMN (=
CFR) ORD 226 MN A7 3 vy FTRIF, BB 464MN 2 X B EATRY S BB
FERETLTCS., FRAETERS*RILEND HHBRENTREVEEZI S,

Pl et gEic . B 1 BOEMREA 10mm DBE. 75 vy PEKIRIE ASBRLED
-2 Y  NABEATACENTEL VD, BEFPEOERICE > TOFRRBHET 7 v 7y
FEATITBEM T C L, BB, @ OXBEFESFEEN S,
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#3.31 7I7vry bEKDRALD

8 i 2 ¥ 1 OB HAMIGH T [MPa ] hlLbvAH
tw | #HKRE «

[ mm] [mm ] ® %= 1B [107% rad ]
20 10 158 379 1.6 1
30 10 15¢ 356 1.31
40 10 160 343 1.16
50 10 160 336 1.08
60 10 161 331 1.02
70 10 161 326 0.97
80 10 161 323 0.9 4
90 10 161 321 0.2

100 10 162 319 0.0
50 20 145 243 0.93
50 30 138 192 0.85

3.3.2 HHESH® . SEHNOZEER
HEIZ 5 4y POFFTXEMEIIROBD TH L,

75 vy FPOEE ~---Rp=0.39MN

(H&E 0.326 MN. 0.2 GOthERELME)
T Wy NEHEI K BEEE—-A Y b ---- Roy : XFEEICKE,
B FrOBCHd 5K ----- Re © B « BEICIKAET 50
BEA F, 0B yicxt4 A -0 R, ! ¥EHAE » BiSICikET 5o
EMEERRERST - Ry = 0.064 MN

(R o = 0.1, B 15° 2 8E)
75 vy NHEEESMORBES  ----- R. @ FEGEESEAT=20° (2210

FE Lk Dic, 7T X HIEROBR (Fr F) gL T77 ¥y b EE {& o B
P L bR < 1505 W SRR A ERIICE ) BB AET TR, H|LTX
d B EHEE NS, 0T, K33 4R THBEN - RO LREEEEZ 5, Hb.
BRI L CREROMEO H SR S 2 BEOLHHEE (Type~A(F ). B(F A
ARV, DEBREORGEEHEOEHICH L THENCERAOXFHEE (Type-C.D) ZHV 5,
ZDEE, Type-A, BOXHBEEIT F, & F ONHEEE L TOHRBEET 5, 435, Type-
DR EEEENL L OALEREHETHD . Lithi-Ty 75 vy FOBRBEEERIUR
EENA, CRSABHOTHEBESCERSNSHHEEZE 3.3. 2107,
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7332 XHREOHHE

X R aE R T Z ¢y $r ¢, XBEA
Type — A o O x X x O Rz
Type— B X O O O ped b Rz

Type -C X x X X x O Rp . RT s RDM
Type — D o O X o O O Rp

OB, xX:#@HE
bo, br, 9, R, T, ZEFE b OLlEEHE

Type-D Yessel

-

A
E:;]////Blanket Vessel

N

Type-C Blanket

2500 \{H :

Type-D

Sec. X-%
{0blique suppert)

-2500 —> : Reaction Force

547
(11.25° }

-~
—

3.3.4 BHESHE- - SRIEIXFEE
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[K3.3. 4 1CB T, HEKES (z=0) BB Type-A OREHFEEFD. 75 /7 v b L
TRl (z==+2500mm) ic!: Type-B OREHFEAEH T LN OB EREIHEET 4.
Type-C it Type-A, BOMBEASDEAQKLELRERELHAET SOOI HFRERFTH
n. Type-A BOEEXTT LB TR Type-C OFEEBRLTHROH, bod vy ac
DT V55 Y AABKEOESCE COBEERBREFENLY (Type-C BAK a4y
HOEFZHHEEMET 2 bOHBT0),.

3.3.3 HHHEE

(1) BEA#RE
(a) Type-A,B ZRiHERF
RS LIk o, T2 TR, 7954y NERTARSUBENHRELZVXIITEELT
BB « SEHE SR EAEAT 2, COBA., BEEBEHRIKET 77y POBEDS
BEMTAESICL, 73 Y7y MCBCBRADERME T 7 vy PATHLE S XS
T 5.
Type -A, BOXH#E#EE LT, BEMEO+ —#E ®3.3.5) 255,

70 1
|
|
5
I
?;4? 8° ,—mr
1o A i - _
100
N
100y | 50 |
1 =1 !
20

[€3.3.5 Type-A, BXHEHEEHO+ —HiE

§3.3.5 113 —[EEkOBRIHRE (+— 0w 2 EAEM) 2RLALOTHD. F—
A B, T XA ESERT I — 0T 5 2 @OV O
URBE S 1B 2 LB REZ ON B, 20T, ZOF—HE%K3.3.6 DX DCHMILLT
£i B, LOF. £-DITBAANP ERAQONOFENRKD L ITILL,

P/Q = tan (6+ f1) + kue (3.3.3)

T, L ROy 2w UF, 1= tan! i, sy Hal F—/FAF Ty VA,
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Fe ) F—H 4 FEMBOBRBERR., kRXHF2 v T, RATEZL 6N 5,
k=1+2Ls/Le¢ (3.3.4)

zoi. Lo Le BENFOATAFRF T w va, F—HAFOEFANVTHE, F—E. T
NAEFEOMNBIERE LB TIRITEAAKNEPAMHKL., tv7o .y 7IRETEAT LSS
DEF B, (3.3.3) o, TOEMEFIR.

tan (4 —fF1) = k<0 (3.3.5)

LTy <1 Thhi kp, REKLTICerT oy 7 ZHEEHLENE —H. F
—OBARICIEQ/PSASWVT &, BB, R (3.3.5) LTINS EHBEEND,
ZHER (3.35) podT LE—0v Ly VAR =4 TH5H, LirL. BERHE
HET 5T ERBETRE VD, ROBREHE LT 5,

f =8° u1=0.17+003 (f1av=965%, u2=01, Le/Lc ~1.0

i, COESTEQ/P=162 L1845,

! d ! E pa2 | [
: -t T TN R
T } g
L 8 <— P : q
. AN |
Pl \\*\\\\
! R W f2 ! SR ANE\S
Guide L ‘G F\\ il
Bush | Lo | Le ‘ Key Guide

336 F—-D—sTFNv

F—OFERGAERED CRET B, Bb., +-OHMFENES —HEORRIET. FHE
ARSI A BRIGD 1/2. FiEEmEEERRAIHD 1/2 &5 L,

WHY Ls = 6Q/0, (3.3.6a)
WH/{1+Ls/Lg) = ZQ/GY (3.3.6b)
W (L:=G) = 0.98Q/9, (3.3.6c)

T, WeH :+—DIE s, G:77v7y billF+» 7 (0.02m). L 1 F -
S NEES. Ly =G+L/2. Lo ¥—44 FOES, F-#EE LTERIME (FIA
. A—2FF 4 FRIFHE R 2T L RB, A 286 8%h4 1 0y = 680MPa at RT)
rRVALEL. BT,
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Le=2006b6m, G=002m, 6, =680 MPa
L4 5L (3.3.6) poROTHEEXE S,

L= 380x1072Q (3.3.7 a)
H =648x1072%Q (3.3.7 b)
W =7.99%x107%Q (3.3.7 ¢)

S—HA FOBRBEINET T vy UBEOKRER 50 mm BETH 5 2 o REEE RS H)ICH
e aL L ThF—OWE Tk (Hy $/42@W) LTR1I0mm EBELIEALC. £C
T.W=01m&d5E, R(33.7¢) 5 Q=125MN&EMXL, LT, 2TTHRETD
MBAEED, ROERLHTAXRBEREELD,

Lg = 45mm, H=W= 100mm, Q= 1MN

FELFIMNEYERETFy=TMN, F, = 24MN (K3.3.2) OBHAEEZT L
LOETE Fe FIC8E, F, HIC 244, i1 32 RO RMERSLE L5, IRLIGT
EEOHES,HOIRF —3F FVEASNTERLM, KT, 2HOYy F TERNICIE~S S
DETHEEImOBRBEEMMNELL S, CHBART S vy v POEBEORS (K68
m) &0 &ASOOTHREEE LEMEN D0, Lbl, BENDISHLTED . o,
75 vy FEROBBUAIEEASCEVED. HERTEOF ICHEREDT LTI LHE
FAFMANG, SEBATBEEHECEVTIOMEMIEFIERSRIBTH S5, WE
OEPELEERECHEED N T Y FICRET 50D NEFET 2 LEFHTIEE,
FC2T. CCTRTEHEDPHBIABECHEELRF L. HESHOMBESHRORE]
S L7z, _

T3 vy hOSMEER L TETWIUL Type-C Y& FTHET 7 v 7 v FHOD
WEREARRTSC EBTE, +—OITBAANR+ —HONHENEBRLEETRY,
L L. BESHTWAWESI L+ -0 AR THEY 5 v v MOUEEHET
AUENE B, &, LED Type-A XEHEETT 57y b2 ) 7 bV TEARHEELS
b T EBDETAHE, 1HEYD 0.05 MN DT HIABAMRELIL S, 0.05MN / HEDFH
LiAB N THIIET 2B 88, Cof LAATICL S+ - DEER I MNOFEHEICL D
FNOH0.35% L5, COMIRLLhSOXIcBbhbas, LTI F -0 biAA T
DOEEMEELTOOSMN &ET 5,

(b) Type-C XHEHEEH

Type-C THEEEIZ T 77 v VAEREOMNBLEET 25D THL0LT7 YTy b
42| HADAEANBEREND, OBy Y RAMETHLLEXRHLH, TDITy
5 DHDOHE IR @ IFTERNz+—DBESLFELTHEOT, UT, K33.6%FHT LT
Litd B, A, 75 vy kA Type-D ZHE#SEOTREMEFIC > THD FFH L
LEEZHEGFAHLNQUERATHA SN S,

Q=Ws-tan{(¢+&)/N, «x=tanlu (3.3.8)
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CrW. Wet 73wy POBHE(=0326MN)., ¢ : HEEOEFA (=15}, N
Type-C LHHIERDOI, XFEOERTZEERRP TE520/NEE 5 & D ickmil '
T APENELH., RIC, =02 EF5L.

Q=016/N [MNI] (3.3.9)

Type-C XHHESEIEZANT S v 7o FOBERARICREEINS, COXREZHEZEEL
TORBED T » & LLBRETERY, T v 4 OFFIENTEBEEN L5 E:AH 771

Q==rD%0,/32(L+G) (3.3.10)

TZic. D2y dDFHER, L. G X3.3.68M, COi|&A&TET v F DM LA
AAPTELOETBLER (3.3.3) EFURMERTT B, 702l AP DER k.

k=1+2(L+G}/Lg (3.2.11)

Type-C Tl &N70 5/ THESHBERIEVD, ZLTRELOLHIDFEHFEEET 5o
Type-A, BO+ —HELEEIC. 6 =8°. #1=017. #2=01%&RL. BT, A
Fo—Z60mma3T v ¥ {(L+G=006m) %2&EZ 5L, R(3.33)H»5

Q/P =152 (3.2.12)

Type-C ¥HHSEII/DH LS 2BUETHENP S, N=22F54:0 (3.39) 25
Q=008MN. L7ti-T, & (3.3.12) #5 P=00526 MN &0, EREHEELLT
Type-A, B &[EHMobORFERATES, k. R(3.3.10) »5 D=0 042m&idd,
Ty A EMHEEIEFETEE PO SLHROT V8T Y ZAFA(EB.3.2. $0.7 MN)
DR Hicd, CCTREEERAmMm DTy & (F—RFEAE . Di=80mm. FDE
" De=688mm) AT B, COI v F « Ty yH A FERICE L THEMERE O~ v
YIS EBREREL TRS S & 0, = 1440 MPa 785, ~v Y BAOEFRER.
HE * 945HBMPa (HB : 7Y x/VEX)
HEEE{EM © 24 5HRC+MPa (HRC ! oy279x/VCHZE)

TEEMD., v ¥DEHRULASCHOB(LUBET LZLENDS L.
(c) Type-D ZEMFEEK

Type-D ZRAHEERIR 75 v o FOBEEZZALTODOLEDTH %o
METS vy NOELOREBIRT S X<flicd s cnEL LIt BEXREEERI LT
LTIV, THASELS—FHLEVEHICE U BEEE — 4 ¥ I D Type-C
FEEEATZI A% (H3.3.48H), Type-D XHMERIIICOE -2 Y MLk
BRIV, T, 3.3 TR L9, THERKERCE LTI 20T
WERBDERHEICT 5 vy NEXETELENSH LM, Chid Type-C L UHESEHRERT
9. LichioT. Type-D XEB#AICH z —HROFE LAEA LI,

YHEAS Wo (=039 MN) & L. XREEEOMKEMEZ SUS316 (BRI !
0,=200MPa, at 180°) &4 %, ZE#EERICAEBIEA. HAMEAVRET S5,
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3.3.7 Type-D EFEEE

INBDIENETNER o . KU 0y/2 THIRYT 5 & KRR F B L TRED R
Lilbe

WH?/(L+G)= 585x107? (3.3.13a)
WH= 377%x107° (3.3.13b)

T, WeH L I XBEEHOB - B3 RS, G HERHET 7 vy MEOFry 7

=0.02m)e P75 ¥4 v bD oA FAHROESR0.6mTHO . TOMBAIIK

TR L O EAD Y AN ESHHOW=0.22m&d 5L, H=008m & FHIIR

(3.3.13) BESIN 5.

(2) ZFfrEoFHE bicERT 5 REE

BIEE L7 SEE S OB T B2t 7 7 v v FEROBEMBIE R HicRE D
T L. FHEOTERESTHCHE L. RU, EXFBEROWESESE-THLT L
REDHIEN S, REDEERLTIALCTFEARIET 3 68h5 208, HEMIOH—L
OISR MERT AN AEE L TIRO X I M EDFEL oL b,

[3.3.81CRTLIIC. 4 KT v v OBERANFEREBIRL . F—ORRTIFEIC
WL TERERERC RPEHEE> TR R ERET 5,

B FIARET 57200 Type-C XHEBEADF I HASNEED, F-LTDNA
By v a ORI EESERE LE CRECALE 5, LEVHNIE Type-C % 3 BikE
L. ChoOE LAARABES S 2 Eick » TEBEKFEMA D & EEFEEGE O ONERE
PHEED LI B, CORDIIEXHBIIRAELE T3 LENH 5, &+ —CETNEHOR
BEAAEL, BHTHF 0BRSS TEELOICT 5,

£ —-OEFIEFF)ICL, Type-A, BOYKBEOEBEELMESMICIL U TRD 5, Al
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/ - N

100

50 100

80

(3.3.8 F-DOHAFTw¥a

ZAE. Fp DB & 73 B 88 KT8 OfREIT I Type - A RHBEREL LD EEET 2.
B RS « A TEHRE T, 2EMEOYHESE (Type-A, B) DEEEEL&E

Ibd 3 EPEETH LN, COHHIBFMUEERENEEOREDHPLREEFLD, BE

BEICE L TIRSHROMETRB & Loy,

(3) RSOV

Pl EOmsHE R B O T RSO —f AKX 3.3.9 - 3.3. 13 e

Type-A, BXEHESBEICIRF - 52BBT 200 bDHBBETHD . TORBFE LT,
KEVUVﬁﬁﬁ&%ﬁﬂ%%fﬁ@é@%ﬁ%bf%toH&&QH*EVUV&Hﬁ%‘
$7-. X3.3. 10 3RO EE AR LSS0 Type- A, B XEHREFEETAR 777y 1D
KEWERICERES L-bDTH B, +—DRX o —7HBKE 0D (T0mm), KL~ ¥
FHERTR b o4 FLVERORER<— 20, 2. BIRAEEAXTIHEESRIORE A
— AP ABETH LY, BIRONBT 7 vy v b OBEEBRICRFIIFER L TRV,

3.3.11i Type-A, B XE&Ess FIEE LBERORNTSH S, 77 7 v b DER
FRE N i SRR AT, EEEESEORE A - ABDULLTEL YY) ¥ 5)
HAEAWT bEBKERIFE TR IOmmBEOL 7€y PRELUDERTEL D, 0D, X
EOBATT 5 vy FONE#EERETLESS S EPABL ENEH, Th, BEIED
a vy MeeicSgoRFRELS L,

Type-C, D XREEEOTHNE FHRAE 3. 3.12. M3.3.131RT, THh SOXFHE
EERBERO TS vy b OBTEER & SAFEEICEFELTOEN, 5%, Type-C, DX
| BRERSREINAEMICIE. Type-A, BXEBEFLHE AL LFEREVC LITE
BLivy,
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KE YY) v & FROEED Type—A, B X &EAE

X 3.3.9
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3.3.10 BRKAIZEEAHROBED Type — A, B FAHEERK
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4. R M H

4.1 £EEMEID oS5 -EREHEE

AT 5V bS3EV A=/ 2T 5 THBTLENL, INLOFHREOLDIC, KA
BeEAMEREEE L Lm0 5 — / F —EEESARE L, AR 4 1 iRy #iE
CEDT T VA y FEREABCROMTEL0TH S, AMESOREIZ. B TES AL
& REMEY 3O RAREIEBEGICRIENS N L TH 5, BEHEL L TORREM
3. KEAMASC LD RESHERRSABERICERLL 3452 LEFMALTA A
— 7 LRE A EAET HOTHD . BMEEED S SVEHESEE TS 5 A LREERN
Pl THAEBBBALPETEBEANBRORTR TS 5, LalGR IO eRERORIE
MicHD. BT, #4568 - TEBEARORIE. BB, SERRO D ORI FEFICOLTHS
T 5o

411 2EBEMOEEEER

SEEMEETRIC LIS BB E snktic, AEEZENEL T2 68PHD . K5
PETE 0.2mm ICRE L. 20 0.2mm 2B ETHIKT 2568 SdfIENOEL 8RE Mk
LC3BTHRT 21880 2B E Uiz, OBAFMESFEE LTI, 10/ m(@8kN/m)
BEOKS. 10mmBEOR bu~7 4264 52BEHEERAT, WHEROTEE, B
12 ~14mm. #E75 mm &&HE L e

EROSAIT. FELENEARE L SUS316 @y — 4 L RAETHAE 12mm, HE 1.2mm
(3BEDBEIRERE 0.4 mm THWIC R+ 2 X BEORBICEE) oREEMER L. K5
2 EEBRITAFIH L CARTIREREL .. BREERPRELT - TEEET IV -T2 7
Bk EB LI E LT, COBBTORIERIINE00% TH 5. REEREF 1Ry LI
%, FETHKENCEMTA4AM L THET 50T, REliCEBEAY LTIOWRERTIL
E L, BlA. 1N 0 QBRI OFBETORKIEITIIRBORIE S 1 20548
LB, REBOIEFESKRTT 24810, EERBRMTELERE TN CRERTRERL
B THELBMEATS & & Ui, &0 ANERICR, LEFEMB B LB 5 LMWRNPEL
Wiz OT. 25 B REOEOIEFRTTEMAEL T HETHM Uiz, L LIEKL, HERE
O BREAT I LSRR S, BEEETRICEET AL AT, £2T, — IR
THELTATRICRERM T T 5490, SBESEEE T oA ZR L. FEEROR
fERRARS L7z, LT, £HiC 20 TR 5,

4.1.2 HBHEMENT XK HEME
SAEICHE L MBS LTI, FRLVTOBRENA —RF+4 A7 Y P AMICHNTES
PICBN. FERELTBBYNTOE# S5 28HoFy » T IGaa(Ti-3A1-25V,
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Ti-6A1-4V)EF 0 L, BEEEKIE. BEEEN» ol 2eBMEE2SRTERE S
Se. BSOS ADREVAIE PSS, BESUTTOREEMIEHO—FIZR
4.1.2RUK 4. 1.3 itRY, BETEREOBEMNIARER, v 4L AETHEZ2mm ., AR
1.2mm (3 BEOESIIERE 0.4mm THIWCRF 7 <A BEORIRICEE) Thd, NLE.

BH4 1 1CRTLHOELBEMEREREET L2 M5 » 7ROBECHEEREL. B
850°C i, IEMNICH T EED T I v HAENATHERE L, BRNTEEOSEE
OEEER 4. 1. 410RT, BB, BEEBN EEEE L ToMBEMEERRL, S5, FE
LIBEROTNTEARCT 500, BB EEED EgEbFo yORBELEL b L 7. 72,
3BEORBIKEWTIE., FIAEE LTIEEOMKNEZHESAEI Ty — VgL, RAED
S L7,

Ti-3Al-25V OREE. SEERTHICHES 52 LU EHCES . TREENT D
P OREIC, BRI amIRE TS - 7o i EATHEMTIFIC (320 o m RBEICE TR L 708 S
BEX N, —F., K0ENABEHEEEET S Ti-6A1 -4V OFREL. WEEE. RER
%, MEORITHREORIC KR BETEICEIE L2, BRS TSR L omEOMEILO
BEE. SECHY LAELBEROAEAEEL 1.2 1TURY, £BAMORNESS /L. th s
% 0.2 mm. FHEHH 0.3 ~0.4mm EREAMBEEINAZHNCORAEZICEBERESSHD, H
FIEHET OSSO LAGE LWEMTS 5, Thid, PERSEENTOROEH IS
Bl LBV IERAES O A oMU HA S, —FHRERREE TEEEML VLD
HUBHWZEMREREEL N S,

4.1.3 HEAESOMERESER
BREETECEZELL Ti-6A1 -4V #O2BEMIC VT, (1) ZRHERAR, (i) BE)7
BUERsLUNREISEABREEEL .
(1) HohERRERER
SEEMAPHHEETCNEENABHICER T 2R TEHRE L, BRERBTEAE 0.2~
0.3 MPa F2E T ZIFMENTIER T T > 4. BRERIZTORR S THEFE L. BEEERES
Iismtc, COEDiC, WHEROBENTHEATRY Ti A4 4R R0 R ok
BTIFE LV, #2770, BEBHIKEHOMNERRICESS &, BEES» OEERICELR
DEMN TERICL AFHESE UE L5, CHRREERG SHEHICESHENREVIH L
Ei LN, SBOBMICEOTR, BREITNEFA I —J7BRITELCT. GREOEEZRELT
WS EZTH D,
(i) EXEf7HEHEELER
BAERE (R bo—2) ZHBLAKETSEEMCHECLZMNEZEMNL, RET S
NS4 o — Fe e TRIE Lice £BEMOFMNETHEEIE74mm. & 14mm T HE,
3BOMALFEBEL LTHL, A bo—27E5mm & I9mm THEHE L.
REICEVBLALBBREAR L 1.5 0RT, FIEOR a7 KET 53 TREHE
WMBETHD. FEC1 ~0.2 MPa TERENORES BT 5, SERMOBEARIIIGLER
ELEVOT. 2 b8 -2 Q/ASOHZEVEMEESSON. ZLORERE L TREVEK
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BHPELNE, BMEROATKEEEZRK 4. 1.6 10RT, Kd, HEHRAOTDHEMAERD
HBA BRI YE TRT, BEE 3BOLETR. 3SBEROSTORBIBPORE N, T
hiz 3 BEMTHABORENE At hE (R, MRS ERERFRECO
WEILHTH B,

SV paswaks 3t ]

TIEEAEE L THEREL S THEFMA 72, WHEITHEEM TH20MPa . 3 B &M
TH30MPa L BHEFADIME REOBREEZA LTV, 3BEMOBEREIFSVDOE. 3
EOAHREHNBBICHNTEFE DTS 5, [TNOEM & IERER MR, NHRIE
DFTHL, WEEI R LAEERENEEL. HEORAL, 5. HEKXBRETICL
Lo LHFEANG, BBSBERMOAEROMIE HER) By - VERTL. BRIKE
AETHEL-EBEATEK L ABB LML TR 4 1.7 IRT . ROV TRAL
ik BBUEAR/NE . B ICHE S BEREEOWAIC & » THPERSKEN L L 55, B
H—EDR o — JETHESA TS HRENE LI > TEREHMNICET ., BT
il s & EMREET 5, AFEOEVEBTER L FTRICA-BMEESRAERL L
T. BREEI B BIChET S PERHE Y &S RASHORBER THE
HETHORAERIPHETH—E LD EEL LS,

4,1.4 SFHEBIROIDHOEKETFiE

B E L COLBEMIE. KEAMZ S &L D REEEHERRSIIBCEASI LTS
ERAFALTA b o —2 SBEHEELEHICE » TV, HENEEAR e -2, Wil
ok Dise i R AR e s S B PPREEIC L A T itk > TB LAY, ERRT-TRER LS
BN IS AR AICIS D . BARETIHERRKONEST OB BIEIASHERR LD 5, —REYIC
.7, OIEROREEEAS BTS2 LA RV EMEESE o ERNECARET
SELSEB LA S NG, CO&EEAROLIEES (BEA) B 22 BMFHTERE
WEIERE LA Z G155 S

BEEROSEARORE &k, FERFDAMNEGA SN EE, LECRBHEA Lo -7
EREARS 5 &/ N0 AT EEERD 5 T LITiiE 5700,

9.2 MBI RER TR D & 15 - o RiC . £BAMOWEIE L — R b T v 7 IRERITIC
WA 5O TENNEEEAA VTN EAT 5 P TEUV, T L TREBEMEEDIL/]
HEicEfEDH S TABAQUS ] 2M T TOFIETHITEHEE L 7.

SBRABOEFHAR—&ETAES 0.3mm OHEEE LT, FHBROEE S 2ALICRE
+ 5, SXHAOEFHICHES % b o— 7 ERARTCEMEREEET 5. RERNC XD 4R
A E B I BT A . BRI 553 i L. e o Hm & I 3 5 BB 10
MABohaL 3K s, —FELT. Lb—2R 7 v 7 EZROFHEE 175 mm YIRS S %
0mme L. 50mm®DR b3 -7 ABFELIBAONTERELTRURE N ORREX 4. 1.8
R, BEIEHICHT AEHESE. 2BEMSER L TOME RIS THEAT A2 L EF
ATHD. BIEHEHEENOMBHEOBRRIEHEZBAINT EET 5, 4. 1.8 TRAERN
0.8 MPa TIEIET & M G ADFIDBRIEICET 5, COBE SN AERETE11.4 ton/m
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(112kN/m)Tdh B, VIR OBEEE A5 A -7 L LAKOHBER IR 4 1.9iTRT
&9, HEBITENEHORCEEOEGHRMIE « B HE LicT 5, WiifREko T 0
ZHOREEESHEO THIERHFEASIENTH O . LARBES ST &5, RRET
BGESRE LR, BN TEOSBREMMBOLNS T LK, DA bo -7 RFHRO L
AR DR TR 50mm O X b3 — 7 AT 2 T L 3EMFIICTE L, . BB L
T A O ERA & 7 2 EiT iR & P ORAEHE TH 5,

4.1.5 SEOFE

Ty 5 —AFTHALOK “ARBER AMVEELR. HRAIFRIOMETZE & KRS &
55 LV EHEEN T TRANEBH N2 5 KEMSEME N LTI, oA LET 20,
EEIHIMOPTES NIz, COMOFEE LT, B, FU U2 OBB LB &
LCRIR LEDEHREABETARELT, Ty 5. 2EEMRORAEDEHIABRF
B LTESE T COTRBBRIORAESLBEROMRICOVTE., —SRAEROD
SRt T AR ORARROBRAEL. ChE TRARELE L TORARERBR TR
WETREERAETV S, SRERBHREITOBES T L EMEORERVF T v 5 — &
DB EHERER, BOERNETHARR. SoicEhFRHARSZEL T, KREERSF
I TR KIS OBIR A TIT S SHETH B
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#4.3.3

JAERI-M 93-091

MR (A1:03) OEREABRER

Coating Methods Al,0;
Requirement
Properties Plasma spraying
13Tensile strength 0.9 (590 x m) >5.0
(kgfean™ 23 1.4 (590« m)
1.2 (620 m?
2)Thermal shock resistance No damage (200 m) > 10 Cycles

D Tolerant bending angle

¢

4)Thermal conductivity

(Jrem™'+°"C tegec™!)

5)Break down voltage
(Y3

f)Resistivity
(5 vcm)

TYAbrasion resistance

(cycles :; 50MPa, 350°C)

8)Coefficient of friction

(RT~350"C)

No damage (660 m)

30 (260 m)
20 (580 1 m)
0.04605

2.5x10°% (210pm
5.0x10% (580um

5.0x10% (410zxm

0.6~0.7

(RT= 7 7°K)

>2.5x10""

>10°%

>2.0x10°

>10*
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