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Design of Correction Coil for ITER
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ITER (International Thermonuclear Experimental Reactor) project is under
way among EU, Japan, Russia and US. In order to shut plasma, the magnetic field is
applied by the superconducting coils in ITER. The coils which are called "Poloidal field

(PF-coil) " are installed to control the location and the cross-section shape for plasma
in the vacuum vessel. Incorrect position of Magnetic field (Magnetic error) is occurred
by the manufacture tolerance for PF-coil. The coils which are called "Correction-Coil" are
installed in order to correct these magnetic error around the PF-coil. The Correction Coils
are consist of the 3-sets of the superconducting coil.

The stress analysis for the correction coils is performed and the supporting
structure of the coils are designed. The bolts for clamps and the position for clamps are
examined from this analysis.

The results are as follows:
(D Top Correction Coil

+ The stress in the coil case exceed the allowable stress in the reference design. In
order to satisfy the allowable stress, it is necessary to change the position for clamps, as
shown in the results of the analysis.

- The clamps do not satisfy the allowable stress, as the reference design it is also
necessary to change the new designed clamps.

« It is necessary to increase the bolt size than M16 .

+ Department of ITER Project
* Atomic Energy General Service Co., Ltd
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@ Side Correction Coil

- The stress in the coil case has the small margin for the allowable stress in the
reference design. In order to increase the margin, the design changes are proposed for
clamps, as shown by this analysis results. ‘

+ The bolts in the insulated flange is satisfy the allowable stress.

+ It is necessary to increse the bolt size than M24.
@ Bottom Correction Coil

+ The stress for clamp is allowable.

+ The location of the clamps is acceptable as the reference design.

- It is necessary to increase the bolt size than M24.

Keywords : Correction-Coil, Top Correction Coil, Side Correction Coil, Bottom Correction
Coil
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1L.ITU®HIZ

H, XK., EC, O 7D 4 WD 11T X 0 FHER2R S EEBR P (nternational
Thermonuclear Experimental Reactor:ITER)GHE N EDH SN TWB, TIXT
ZHACAD S0, BBE2RAIEZIAMNINELTHREEIMIN, FHIN
TW3, ZOAM)NVDSB, R4 Y)IVESEI1IVEPF 21V EREEN 5 HEZE
BaPOT I XMBECHIIRERHET 23100, FEINTNVWS, 20
BB PF A )VBUEICK B3E, BAURZERCIDRGORENEL B,
CDBREEMETHAMDOED PFAMINOEBEEZAL Y a a1 )V EZ
NOWERMEBTEICILN, REINDS,
DAV a aAAI)NERTAMEICE. BEINDIKERICKXOREET
ZEROTEBLN AV I a A NVE2XEFETE0 57N TF 21 )VCE
ZAFENTWBEZEIZES> T, TF A NOERIZEDAL Y a a1l
HETIREIEMNWEND D, ZOMEIZEL> T, KEREANALYa >
AT IVICHEETEIRNNDH S, TDD. T OMBAEZ 570 LRsHIHREZ
REEZRRZTOHNT, BlEHE TF A1 INVOENIZ K BINHENT, 75
TDORIN N, BREOKMETV., RERY T TMNBIZDVWTHHET 5.
aALrial A1), B (Top) :431)V HIE (Side) :821J) F
B (Bottom) :4 A1 IMSHRINTNVWS, ALV al - A1 )IDO2ED
AEEZX 1-112R7.
fiEmoa1)L ( Side Coil) 1. PF 1)L 4, 5, 6 OXXFFEEY LICRES
NTW3, ITER OEELEAETIE PF 1)L 6 BV TR KERIFEET S,
ALy ar s AMNVOHR TR IINN, BRROBENZRTEEEZLS
ns,
Kz, FEBo a1 )L ( Bottom Coil) 2. PF a1 7, 8, 9 OXZFiEEY
CRBEINTWS, ITER OEERMICEDEPFIAMINT. 9 TBWT, £
DRIZKERBRZRL TS,
E#Sa4 )iz, PFaAAIL 2, 3OS OB ZZTAHEESE L TRFGINTY
%o
FRMTICAWBEERIREEIX, AL V23> - a1 IIVICRBFEEDH S PF 21 )N
RETHDHENSERET S,
AL, FEE L TEBRANICMA TF A INVICKBEMEER LT —AD
REBRHD, FBIENUTTH S I E2ERTEEEBHITMTHRIZE DN T
D5 T EOEBIIOWTHRN L, RERBEZIEES TSI EL2BMNET S,
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2. ETI
2.1 a7 a>aq)y &

AV araq)ViBBEERLEERZER-1ITRT,
%1 aLrar--aq1)@aE

EEa1IL | fEa LV | FTEa1IL
REM kA) 45 150 240
15 —2H-0DOER KkA) 75 75 7.5
y—8 6 20 32
2.2 rET IV

aALr7ay - A1I)ORZENK-1-1 H5HE-1-10 IZ/RT, EBI1)VOWE
ZX-1-5 IZRY., EEHIAAINVOEFINEXN-2-9, QIO ETILZK-2-
10, FHAAINOETINEK-2-11 ITRY . EFI)IVHHIOARERIT, K-2-1
2R,

2.3 fRHT Xk S K R

A1)V OEEERSEMHIT, RIORT ITER BEHRHE LT 5,

AL var - A4 NWVIHERTA2EROTWEICR D ZELE KT TLREIIPF 2
ANDORETHHSGETHS, L, WE, FTHaL 2 a> - a1 0&2
ANICROESEOXER2 525 PF A1) TRARERE TEEINISRML &
T35, & 2-11Ca1)OEEEREHOFMZERT .

(1) EEa-1)V  Ei#iKEE SOB{Start of Burn (li: 1.1)}
K E#REE EOC{End of Cool (li: 0.7)}
(2) fEEa 1)L #HEKEE SOF{Start of Flat Top(li: 0.7) }
3) FERa1 )L : #HELdREE SOF (li: 1.1) K #@#siKEE EOC (i 0.7)
W, 7IAXAIDOACADD0 Diln & FHRIE & OB ZE R 2-2 ITRT,
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%* 2.1 FY L /A1 RCS) a14J)V & PF a1V OERE
EEaLra> - a1l MA)

SOB | L CS | PFl | PF2 | PF3 | PF4 | PF5 | PF6 | PF7 | PF8 | PF9

B 109]-8732| 07 | 393 |-884| 0 |-9.43|-1452[10.76|13.35(5.55

EOC | H CS | PF1 | PF2 | PF3 | PF4 | PF5 | PF6 | PF7 | PF8 | PF9
E5 09]-137.94|-1.99|-5.75| -559| 0 |-839|-7.04| 4.45| 6.14 | 2.46

AL a1l MA)

SOF | 1 CS | PF1 | PF2 | PF3 | PF4 | PF5 | PF6 | PF7 | PF8 | PF9
T 107]1-81.071 229|222 |-691| 0 |-536/-1827/10.35(16.83|9.96
FealLza> a1l MA)

SOF | 1 CS | PF1 | PF2 | PF3 | PF4 | PF5 | PF6 | PF7 | PF8 | PF9
T 1 1.1]-106.04{-0.18] 039 | -6.15| 0 [-13.05] 0.7 | -4.27| 17.1]|12.8
EOC | 1 CS | PF1 | PF2 | PF3 | PF4 | PF5 | PF6 | PF7 | PF8 | PF9
Ei 10.7]-137.83]-461]|-495| -5.8 0 |-496l-16.22| 122 | 4.75 |-2.74

*1 TS AIBREEINT A—F ERT,

% 2-2 TIXXEEE T T AV THEREE[2]

Time(sec)| CS | PF1| PF2 | PF3 | PF4 | PF5 | PF6 | PF7 | PF8 | PF9 [IRi&
0 127.62| 3.51 | 13.53| 0.6 0 | 1.52|-3.45|327114.61| 392 | IM
62.5 0 06715361-402] 0 |-253]-9.12| 5.3 [10.42| 4.26
85 33161362 4221-473] 0 |-582] -76 | 2.18| 17.1 |11.44|XPF
152 9266|181 1.58|-684] 0 [-9.03]|-898]|3.23 [17.04]12.49|SOF
202 87331036 | 242 |-7.82] 0 |[-11.89]-7.92| 5.4 |14.55| 6.68 |SOB
1202 [-138.29|-047|-394|-7.82] 0 |-12.81] -6.5 | 6.27 | 6.18| 2.31 |EOB
1337 |-137.94|-1.99|-5.75|-559| 0 |-8.39|-7.04| 4.45| 6.14| 2.46 |[EOC
1467 -89.3 |-1.51]-10.69/-0.43| 0 |-1.43|335|-481]| -7.8 |-3.19 |EOP

IM: %) i h R (Initial Magnetisation) XPF:% - )\—#% k¥ (Divertor formated)
SOF: Tt — Bl (Start of flat top) SOB:#AHERE A (Start of burn)
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EOB: %t K H(End of burn) EOC:#HIEKH(End of cool down)
EOP: 75 X< K (End of Plasma)

2.4 Yt

BRI OMEMEL, SMEBIEIC TSR 5. 21IIRIEEZBERRHE ERE
LTHED.BRO1V4AETIVTO 3RITCAREFZZMERH L7 ITER THRATE N
WMREMNTEZ D, B, Fvyv T T4 35— ¥—Rd. SHEERSE
T2, TNENOYEMEL-3ITRT.

x3aLr a1 )VtE

AR
Yo UR B Pk 1 R B
Wk E, E, Es Gig Gas Gi3
7—% |10.3GPa | 10.3 GPa [48.0 GPa| 2.5 GPa 9.3 GPa 9.3 GPa
RV
Wt V31 V32 Vi2 Vi3 Va3 Va1
T 0.25 0.25 0.45 0.053 0.053 0.45
MM
itk Yo UR AN 4
T—5 20 GPa 0.21
Frwrs T45—
itk YR r7YV W
T4 4 GPa 0.3
r—2
Yk Y UR W AYING 4
T4 205 GPa 0.3

3T 1 O00ERN 2 OA)VEBLR 3: A1IVERER 2577,

2.5 BHREH

2.5.1 BB E R U
BETNVORE DY T > TREBIZBWT, TF 21 )V O % kG LA #
HELTHMITT S, #4112 TF 1NV OEMERT. KTETFINOY T IhE
d. EFa1ILIZDONWTH-2-2, {31 ILIZDWTH-2-3, FEa1ILicD
WTK-2-4 12777,




JAERI-Tech 98-050

25 2ED S TMBEICBTIMHBMNBREH

G DY 5 > ThiiE CREIEMEREECLBaAL Y2 a> - 21D
=R, BBEMOIENE, BFERHE LRI EDAEY)TH S (3.2 HIZER) .
SN2 EBEEE B0 TOXHFMBERET 27-2DWRRETOr 5> T0%
RO ENSEEUME TOERSRN 2 EERBEMERINE L TRITT 3,
DRE DY 5> TN SEE LZRILROBED TH B,

OLEFa1 IV

PP ET CRHBI BT ARHIORT XFME) &0 527 B1,C1,C2,C3
EDOEMNmENLEME (K-2-2 B1R)

QR a1V
FIHERET L VIS T B EE 24 LRAE (K-2-3 81R)
@FEa1IL

IMREt KD SO T L2 LIE (19-2-4 BIR)

2.6 fiHESLH

26.1 EaLvrar-a1q)i

FRAT N REER &M SOB TOEMA N A %K 3-1~X 3-4, EOC TOERE NS
MK 3-5~K 3-8 IZRY . MEEZL X A2HAKMALEICL-HERICARNT S
MEZELZ12TOAHEIEL-OBOEDERZOMEDRED 1/2 OHES
BRIAMNNOEROP L SCAR I/,

262 faLra>--a1iv

SOF TOEMh G %2K 3-9~K 3-12 12777, EEaqI)l ERBEICLTEHE
FREFZOHODEDSERIZIDODVWTOLEMEZERITIINOEZORLHSIZA
i H 5,

263 F#aLr>a>-a1)

AT ROEER SR SOF TOE M /74 %K 3-13~X 3-16, ) EOC TOER
A% K 3-17T~K 3-20 IZRT MO A1 IV EFRICEREZROBE D &> EE
ZOWTOEEMELZERIAINOEXZDOPLEHAICAREIE S,

% 4 TF &AL
kHavryar a4l (mm)
VA=Y Ux Uy Uz
B -3.35 14.4 9.08
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Bl -3.35 15.2 9.08
B2 -3.35 15.8 9.08
B3 -3.35 16.4 9.08
C -3.35 21.2 9.08
C1 -3.35 219 9.08
C2 -3.35 22.7 9.08
C3 -3.35 23.5 9.08
D -3.35 24.6 9.08
fgalLz7a>-aA14) (mm)

AT Ux Uy Uz
A -0.37 24.2 -8.2
B -0.37 23.8 -7.3
C -0.37 22.4 4.1
D -1.01 14.68 -1.33
E -1.27 12.15 -1.33
F -1.52 9.61 -1.33

TEaLra> a1l (mm)

VATEY Ux Uy Uz
J -1.7 0.7 -1.1
K -5.1 3.0 -2.35

KK -5.1 42 -2.98
L -5.1 5.4 -3.6
M -8.54 7.7 -3.6

¥ xyz OFME. XM-2-2, K-2-3, K-2-41IZRTHATH 5.

3. MRHT R R
EHaAA I ETFTHAAINIZDNTIE, BESEREH TRNEERREDI BT
ELONKREVENERNFHEINEZETTOHKRERT .. FEBa IV T,
SOBIZDOWTO#R%Z, FEHA1 I TIE. SOF IZDOWTOMEZRT,

3.1 &8

EAAMNTOBRRKEMEEAHKIZTDONVWT, R-5ITRT.
£-5 IRTEIIC, VIO TXMBEEERE L BEERFHFIIBVTHERA
BRHEIIRELS DB LTV, AN TOEERERRE TORKEN D
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FEAEMER, Lol al-a4)0:295mm (75> 7 B2,B3 D)
fEaLra>-214J)V:26.6mm (7527 CD DOR)
TEaLr7>a>--a4):121mm (7527 KKM Of) Th 3.

& 5 BREMEBERBX

tHalLrar a4l

S as SR AL R EIESRR G4
IR SOB EOC SOB
B AZN B(mm) 29.5 28.5 29.5
2 - - X-4-1
fEaLra> - aqiy
RN SR AL B AR EIEER RS
B K2 B (mm) 26.39 26.64
24 - 4-4-2
THaL ar-aqiy
b s R AN R R BEEREN
EERM SOF EOC SOF
AL E(mm) 12.1 12.2 12.1
24 - -- X-4-3
3.2 AN
3.2.1 ¥k #t

SIS ) DRAIEZ E-6 ITRT .
£-6 ITRTEDIIC, E#aAL s al - AMNTRI I TXHMBELEHEL
= ZSHERMBEE TH D BHATHRA 24.8MPa 2% 10.6 MPa O /2 IZ{EKB L TW3,
BASMEDOREMBIIETINEY A R 5 TZHALE C. B2HETH 5.
fEgaAL 7 a - A1 IV T 1, IlBWTEERIB KA 7.3MPa 5% 5.7 MPa IZ
KWL 7=LsE, BIEFRETH D, mAHNINNORAEMBEIT,ETIVEY A
R2 S5 THHALE AFHE, FOM : EFIVEY T K252 TXFME A HE
THb, FEHAL 223> -AANTIE 729 > TXFNBE2EELEHEN
B THBOLERIREA 16.9MPa A% 11.0 MPa IZ{&H L TW 3, B ABIK IR
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DREEMBRETINEY A RA—F—HE 527 LE2RELEME THS.

& 6 MBEMOEBKBIBILS
oLy a - a1l (MPa)
HER RN SRR RN R 3
R SOB EOC SOB
INAlD %ay T12 T3 T31 T12 T3 T31 T2 T3 131
AT -24.81 [-23.95 |-17.77(-24.81|-23.72 |-17.86|-10.58 |-12.43 |-8.13
-- -5-1 [B-5-2 |X]-5-3
fEgaLsa> - aqlb MPa)
AR IRBIEAL R EIEE R &M
AND %y T12 T3 T31 T12 To3 T31
= F NI -7.32 9.44 -18.7 5.71 9.45 -18.7
X -~ -5-4 -5-5 X-5-6
THaLsar a1l (MPa)
SEH R RIS EIEE R R
EER R SOF EOC SOF
AN %an T2 To3 T31 T2 T3 31 T2 T3 T31
TNV -14.44 |-16.95 [14.38 [15.54 |-18.52 |12.54 |-12.23 |-11.03 |11.44
X X-5-7 | X-5-8 |[K-5-9

3.2.2 HHa1 N

EBRIAAINOBRKIERBNEER-T ITRT. 2TOIRISHITFRINS 450
MPa(ITER BFHEEEIC LI NUIA T2 L B (SS)HE 20mm, jiz /1l R=0.1 @
SNBRHTIZ, EEEEKE 1 X108 1 7 )V & LIEA,
KON ODNENWZ ERNbM B,

TS 5113 450 MPa)

& T EBRIAIVDOBRKLIER

EaLvrar a1 (MPa)
BREMN SIS R BEER RS
A SOB EOC SOB
BRAGIRIN S 121.22 121.55 66.02
fFaLra - a1l (MPa)
BRRME SRHIZEAN BE S SR BEIEE R &Mt
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BRAGIRIER S 26.7 20.5
TEaLrZa - a1l MPa)
BREME SIS BEEEF G
IR SOF EOC SOF
AT RIB 38.88 48.78 32.1
3.2.3 F5—2X

BT, ¥ —ADI ST OXFRITHYTEHRAEZRHELEZETIVEL
TIToTW5, ZOEHHRIICE—TVIEHD, R EBDbNS, Z1 T, b
HFETIE, DA ERWTRHNT2LENDH S, £-8 1d. L2V
r—ZADBK NV AR HERT,

%-8 IZRTEIIT, EEaAL 7 al - AMNTRY S T MBEEEL

23N BHGEE TH D EERIE A 640MPa ht 380 MPa O 60% 12K L TW 5,
fIEEa L a - A1 T, BEARK 430MPa 4% 380 MPa DO#) 90% 12

THaL T a - AMINITBVWTHEREAF{RA 380MPa 4% 310 MPa DO

B0%IIEB L TBO I I TXFMBEAERE L ESRINBEDN TN S,

%-8 T—ADKLVAHIET]

EHavrsa-aq4ll (MPa)
R SR AL SR BIERR &M
LR SOB EOC SOB
LA 640 640 380
24 -- -6-1
Q2L ar - a1l (MPa)
HAREMN MEIEAIE R BEIESER M
LA N 430 380
24 - £4-6-2
THaLvsar--aqi (MPa)
BRRHE SR R EIEER Rt
SRR SOF EOC SOF
N TS 380 380 310
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X-6-3

4.1 #a& A O BT WIS

ITER DFREHEIEIC J AU, #Efat O S ER 73 E 6 LT\ 2 ERIE N ITIKTE
LTBDERE N OFETHEMEIIREL R DTREY M RITERIE N EE
ARWEE EUT, #BAM OWiFAIE S Ss i3 256MPa TH 5, XK-9 ICREHTH
REFFISN DL ZRT, ARITRT XD, BTRERITFAES Ss LD/

4.8 113

R 2N
x 9  BIWIN) @
btV ral a1l (MPa)
FHRGR M SRS R A EIER AR
IR SOB EOC SOB
VAl %y T12 T3 T31 T2 Tog T31 T12 T3 T31
ARBIMTIR S |-24.81 |-23.95 [-17.77 |-24.81 |-23.72 |-17.86|-10.58|-12.43 |-8.13
HE O O O
fEaL s ar a1l (MPa)
R I i SRR R EIEE R &M
VA1 %:) T12 T3 T31 T2 To3 T31
RASWIES | -7.32 9.44 -18.7 5.71 9.45 -18.7
HE O O
THavrar--a1ih (MPa)
SHERERAM SR AR AR & IEE LM
MR SOF EOC SOF
VAl %ay T12 To3 T31 T19 T3 T31 Ti2 T3 T3
mABIMTIS S |-14.44 |-16.95 [14.38 |15.54 |-18.52 [12.54 |-12.23]-11.03 |11.44
HE O O O

4.2 BRI DHIRIEN
BRI, FMERIEZHWTHREIN TS 2D EBROILHICHRE

10 —
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LTt 20END S, AL U al - A1 IIVOEBERTIZ, Bt 28.9%,
jacket34%, fL 37% THRR SN T W5, FHMET 2EME DRI, MRHTIES/0.34
WHIYT B, FAGNIIE. ITER REHEBICINETA T L ARB(SS)HE
20mm, 51t R=0.1 ® SN K TId, BRI E 1X105891 7V ELEHE.
T SE 450 MPa TH 5. E-10 IZBR KBRS OFFHhZRT .

% 10 B K513 71 FF A
EEaLrar--a1y (MPa)
B SRBIENE R SR EIESE R &M
IR SOB EOC SOB
AT RIS ) (BRI #G R) 121.22 121.55 66.02
LT YA 356.5 357.5 194.2
HE O O O
fsaLrza - aqly (MPa)
BREM MBI R &N EIEER R
A BRI S (FRHTHE R) 26.7 20.5
FEHA XIS 78.5 60.2
e O O
TaLvrzyar a1l (MPa)
BR G WEIEABE R R BEIESER &M
LR SOF EOC SOF
K RIS T BRI A5 R) 38.88 48.78 32.1
FHEEHSIRN 114.4 1435 94.4
H5E O O - O

4.3 AMINT—AD MLV AAIRA
TSI, AiffT & [EAk ITER DEtEHLEEN S 450MPa TH B, K-11 ITH&K
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FUARIBH EFFIS OB ZRT.

11 21NV —ZAD kL A KB

EHaLral - a1l MPa)
BRRME SRBIENIR R BIERA R
BERRH SOB EOC SOB
~LVAHIH 640 640 380
HIE X X O
QoL a - a1) (MPa)
BRRME SREIEAL SR EIERR RN
~V AR 430 380
HIE O O
FEaLral-a1) (MPa)
HRRN RIS R BIEREF RN
BERN SOF EOC SOF
cLAHIRH 380 380 310
HIE O O O

5.5 EEFTICOWT O M
5.1 E¥alLra-aq4l
5.1.1 257D hH
D5 THERT AMEIL, FRERMETIIAMGLUAEMEENI ATHL
SRR TERTAHEE L THASINS XN Rx,Ry,Rz TH 5. 7T >
TIERTERAZME 2-5 I2RT. ZOWMERIZKDZ T TOEDEICHTE
— A IIMER T3, ZOMITFE—AD MIXBEHZHELFEIRINICH
5 ERHRT 5.

(1ARFEHER S Rx 12 & B
- FRATRE SR 5 B KX 71 Rx=438KN
- ML AART1=321MPa
(B8RS : 299 MPa BN/ : 59 MPa & D EtH)

(2)EBEH MR Rz KBS
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- FRETRE R D 5 AR 71 Rz=505KN
FLAHIEH=1132MPa >1.3Sm=624 MPa
(HF A 0 1102 MPa  BYMfiR /) : 131 MPa & D EHE)

AR DFENSBRAR I R2ITKS FLAHRAHR, FEBHLDKRENT &N
bnd, TNTY S >T7OHEIR K 2-6 2RET S, £HBROFE, &K
K7 RzIZXKB bLAARAIR. 230 MPa IR LFEIN N Z2WMET 5.

51.2 75T DRV b

75> HERT AREIR. RGAICBWTHAITNSEK I —RxRy,Rz T
5. KN Rzid, 7532 TMNSRIMEFIEHFEELLTHERTSOT, R
V MZIIBIERISHDEL 5. K7 RxRy &, BV Mt USRS &2 FE S
%, RN Rx I, MRS R Ry KO REVWOTRAFER &L THEAT
%,

(1)EEH MK N Rz KB3R5
- FRETAE R 5 B KK 1 Rz=438KN
s FEHARI YA X 6XM16
- B3R /1=1120 MPa >380 MPa (ITER OFetEM Iz LT
SUS316LN # { 72BN\ T 105 ¥ Z VR DOF A HIZ 380MPa)

(2K H MK Rx 12K BB /7
- RITHER D 5 KX 71 Rx=438KN
- FRRI MY X WHIT 6XM16
- BIMTIR11=972 MPa 0 5 b L A 7/ =1944MPa>380 MPa

AR DEHEN 5 RN Rz I KB 515 H B Rx I X 2 BT/, #F8 I A
KXOREVWIENDNSE, TNTHRI YA XELT10XM30 Z2RET 5,
AR YA ZDHEDIRNT. KRITRT,

(1EEHINKH Rz 12X 5358
- B3R /1=187.1 MPa <380 MPa
(2K H MK Rx 1T & B BIMS
- BIMIS71=162.3 MPa 7 5 b L Z 113 /1=324.7TMPa< 380 MPa

5.2Mavra--aq1l
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5.2.1 %75 >R TS TORIN B

Mtk 7 o VR T S 2 OB TEHE S NS EARGIERIGAD, B eH
CAMT S ELTHEMEEZRD S, RV, ZOWMEICKDFIEHNLND
ELTHIRIDNZGR TS, RiZ. TORNEHFERN BT 5,

(Viedk 7 = > ORIV b
- RETRE R DY 5 B K5 19R R /1=29MPa
- 5| M E=82.5KN
- FERARI MY X 22XM16
- RV b O33R 71=250 MPa<380 MPa

7 7 >RV~
- FENTHS B S BKBI9R I 11=6.8MPa
- 55| 5EM E=140KN
- FHHARI YA X 8XM12
- RV b D B3R $H1=219 MPa<380 MPa
LULOFHEN S, Mgk T 5 DR T I 2 IGREINSFI ML, HFE
AR H DBEIRNZ & bbb,

522252 7ORIE

275 TIERTBHEI HREAICBWTHAENS K —Rx,Ry,Rz T
5B, 75 TIHERTARKAZK 2-TIZRT . KA RxIE, 75> ThsR)
R2BEHRSMEEL THERT IO T, RV MIIEBIERIEABELC 5. KT
Ry Rz 1. R M UBIKIR h 2 RETE S,

(DR 5 Rx 12K B515RIEH
- RIS R 5 KR /) Rx =979KN
- FHAR M1 X 8XM24
- RV b D3[R /=362 MPa<380 MPa

(20551 Ry i K BBIM IR H
- FRATHE R DY 5 | AKX 77 Ry =329KN
- FHAR) YA X 8XM24
- RV b O BRI $1=122 MPa<380 MPa

B/ Rz IZ K 5 BT /)
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- FRETHE R 5 B K 71 Rz=1350KN

- AR MY X 8XM24

- BT 51=499 MPa 7 5 b L A 1 Jix /1 =998MPa>380 MPa
AR DEENS K Rz ICK BB NIT, FRR N LD REVWT ENDM B,
FNTHRI YA LXELTEXM39 ELTHKIIEHZHETSE 179 MPa T
HB. TS ML AHRS=358 MPa THANSHFBERNRNICNES-D
M39 LD KERHA XNBETH S,
HBNE, BIMICH L THF—ETZIALO5BEE L THEEEZEND LD
RHBBICIRETH S,

5235 —ADWBELDIS

r—ADBKIEHIIEFHERLD 311 MPa TH 5., ZOIHIE, FEIEH
D12LUTTH 3. BEBOIHEFE2EERNETNEILERBERIIZT—X
BEXD12TH5,

524745 A7 7 ALOEE
Y2 AALDOEEDRNIT. ¥1200MPa THD., 772 AfLOIHEEDLEH
HINEVWDTTY VAN S ZTHEET N,

5.3 FalLrar-a1i
5.3.1 757D h
»STICERT MBI, RSB THAENBK/T—RxRy,Rz T
HB. 72 TIHERTBINHER 2-8 IZRT, ZOWMBICEID IS TOH
DT E— A MAMERT 3, ZOMITE—RXA> MTXBIEHEFHELH
BIEHNIZH B Z L EMHBT 5,
(DAEHMR A RxIZL BN

- FRITHRE R S K /) Rx=953KN

- ML A A7 =225MPa

(M - 209 MPa  BIMTIRS) : 42.4 MPa XD &5

(2MEE A EK ) Rz 12 & BN
- FRETRE RN 5 iR 71 Rz=485KN
kL A A5 /1=254MPa
(VTS : 239 MPa  BYBTE S : 43.1 MPa & D &HE)
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RS
AR DR /1 Rx, Rz IZXBIEHE, FEIRS 1.3Sm=624 MPa L D /hE W,

532275 >7TDOR) b

79 THERT B MEIL. MERESICBWTHIEINSEK S ~Rx,Ry,Rz T

H%. RARzIZ, 75 ThERIV R ERSWEE L TERTEOT, R
WV NZIEBIRISABAET S, K RxRy 13, BV M UBIBIRh2RESE
5. KN Rx i, MRERDSR N Ry KO REVWOTRAFER &L TRAT
50

(1

(2

R MK A Rz \Z KB BI5REH
- FEATHER D b AR 71 Rz=485KN
AR MY X 12XM24
- BlERIE/1=119.5 MPa <380 MPa (105 ¥ Z )LED#HEEH)

KGRI T3 Rx 12 K % BIWTIS 1)

- FRATHE R 5 Bk 71 Rx=953KN
ERRIL MY X WIT 6XM24
- BTN 11=469 MPa 7 5 k L X Bt/ =939.6MPa>>380 MPa

AR DEEN S K Rx ICL2BMIE /1T, FBEI LD REVWI Ebn 5,
TNTM24 KO KERFI N XZ2EATEIN, HE20VWRF—ETRHEZ
JOWELTHIENNETH S, LERFNEREIT. 5018mm2 TH 5, BD
FHEELT, V50 T2BETIN. H20VWREF—ETIEODEHFEREZ SN
%,

6 &5
(DEFaLrsa>--am1iy
BBEto 5 B TR, ¥—AD ML AABHBHERHEREL
EEIZ, EHEREEEIESICE, BERERRGEDOT —ARTELDIBRI S
THNBIZEETHIENDETH S, B2, 7T TMNBOERIZLD &
MOBIBIBE N HEBTEZENETHS. ZOBRHMLSHREDRIOY S
CTXRFREER TS ENMNETH B,

QAL s a - a1iv

BROY 5 TNETIE, 5—AD ML AABHNFRIEHICHEHEL TH
FEBRNE W, TOLOEERRFUED T —AIRTIIRT T 2 TNBICE
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BIDIERKDFRFRNIIHNUBEZRES LD EZ2HRT S,

@B FEaLrar a1l

BROZ S B TH, BEIZRVWDY, ESIEH2ERBIES20Y
IO TNBEREEERARKGEICRTLOIRY SO MMBIIEETS I &I2LD,
FEROTH L BEEZRES LB EEHERT S,

4avrzar-aqid, WINLBERERRHFITIRTL SR I T
BETHIE2H#RTD, iV THNBIR ROEBVTHS,

WU S TER. EMAAIVTIEN-2-2 IIRTHRRET OV 5> TAr@En
527 5>7 B1,C1,C2,C3 & D OBMNmENLIAE. /IFI )L TIIRK-2-3
ORTHIBREG DY S TMBNS 5> T B EE A LEAME, FHa1IL
KOWTIIKN-2-4 IZRIHIMIREG OV SO TRBN SV 527 L 24 LL#E
EUTHSE N SEELMBICRET 5.

AFRNIBERTFTHARMEZAE TER BEEROWMESE & BEEE
DEDIZLOWMDEEDHEBDTYT, ZOLIBBEZ2EZTHWEZI EITHE
<HEZEXRLET,

£7o, BARXOWD EFELHDOBICABRERERTIANV JCT Stoner £, HAE
FEFHHAEFERE T4 SBERAMAZEOT HRER. EAHEBX
VDERRIZBH WL ET,
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DIMENSIONS RELATE TO ROOM TEMPERATURE (293K)

<

Cross Section for
Bottom Correction Coil

Cross Section for

Side Correction Coil

Cross Section for

Top Correction Coil

( Stainless Sleel Cose

} Stainiess Steel Cose
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Slg(\;:é :f b i
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© IL I
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NVANNNY

Multiple Turn Correclion Coil
6§ Turns

Multiple Turn Correction Coil
32 Conductors

Multipte Turn Correction Coil
20 Conductors

Spacer
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Cooling Channel
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DIMENSIONS RELATE TO ROOM TEMPERATURE (293K)
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Case

- Coil

" Thsulation

Gap Filler
M-2-1 EFIVHHEIAY 2

B
Bl
B2
Z B3
Y C
C1
X C2
C3
D
Top Coil

X-2-2 EFEHIAAMINETINOT T TOME
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»
>

B B
C C
z
w——» Y
D X
E E
F F
Side Coil

X-2-3 fIEIAINVETINDOY T TDIE

M
L
z y KK
L
J

X-2-4 TFTEIAAINETINDY S TONE

8.8
*Rz
32 r J-h:-» 148.8
Rxpr Ry
=
23.6 352

X-2-5 FEIAAINDI S TERTARA
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A A
37.5 #
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N A

375
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236 64 Dimension for Clamp

X}-2-6 LT THRIK
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Bolt
Correction Coil

Rx

Ry

Rz

}-2-7 RIIAINDOT T TIHERAT BRA

72.5

.
22.5

87 141 _ﬁ
'K 7Y r
Rx or Ry

X-2-8 FHIAAMINDOYSTIERTI RN
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ANSYS 5.1 35
JAN 14 1997
13:23:59

PLOT NO. 1
DISPLACEMENT
STEP=1

SUB =1

TIME=1

RSYS=0

DMX =0.005298
U

XV =0.877987
YV =-0.074897
2V =0.472789

DIST=6.449
XF =5.387
YF =6.557
ZF =7.955

A-25=-106.21
PRECISE HIDDEN

K29 LFEIAINETIV
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K-2-10 fIEa1IVETIV

ANSYS 5.1 35
DEC 8 1997
16:03:34
PLOT NO. 1
DISPLACEMENT
STEP=1

SUB =1
TIME=1
RSYS=0

DMX =26.638
U

XV =-0.564E-16
YV =-0.866025
zv =0.5
DIST=7858

XF =4849

YF =14333

ZF =-1910
A-28=10

PRECISE HIDDEN
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35
1

DISPLACEMENT
0.012084

0.481405
0.431002
0.763208
6.265
6.939
=-0.653831
-112.375

8 1997
PRECISE HIDDEN

16:14:14

PLOT NO.
-11.253

1
1
1
0

ANSYS 5.1
DEC
STEP
SUB
TIME
RSYS
DMX
XV
Yv
v
*DIST
*XF
*YF
*ZF
A-ZS

a4 IVETIV

11 &

2-

X

34 —
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Top-SOB-Fx

150

[
|—e—Fx(KN/m]
100 N
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o o
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-150

0 20 40 60 80 100
Perimeter(%’

Start
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Vi B3
C
Y C1
C2
X C3
| b
Perimeter 50%
Top Coil

X-3-1 EEHa1IVERIIFx3H (SOB)
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Top-SOB-Fy

150 !

|——Fy(KN/m]

100 }—— ]

wn
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&n
o
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-150

0 20 40 60 80 100
Perimeter(%

Start
B B1
B2
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X C3
|
Perimeter 50%
Top Coil

X-3-2 EEFa-IVEMSIFysr1i (SOB)
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Top-SOB-Fz

150 |
|—e—Fz(KN/m)

100

w1
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1
(5,
o

-100

-150
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Perimeter(%

Start
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7 O B3
Y C
C1
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D
Perimeter 50%
Top Coil

X-3-3 tEaA IVE#SIFz5r7 (SOB)



IFI(KN/m)

140

120

100

80

60

40

20

JAERI-Tech 98-050

Top-SOB-IFI

[ IFI(KN/m

0 20 40 60 80 100

Perimeter(%.

Start
B B1
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X C3
| b
Perimeter 50%
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