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Fundamental Electrical Design Study of Salient—pole HTS Synchronous Generators
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Fig.1 Cross—sectional view of conceptual structure of
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Fig. 2 Flow chart of fundamental electrical design program of
SHTS synchronous generators
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Fig.3 Influence of number of poles on basic performances of
5MW SHTS generators
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Table 1 Main design results of 5SMW SHTS generators
(3.3 kV, 972 A, 15 rpm)

Generator A B C

Number of poles 28 36 36

Frequency [Hz] 3.5 4.5 4.5
Rotor outer diameter [m] 4.52 4.56 4.56
Stator outer diameter [m] 5.16 5.14 5.14
Stator length [m] 1.10 1.08 1.08

Pole pitch [mm] 510 401 401

Slot pitch [mm)] 57 45 45
Electric loading [A/cm] 1200 1200 1200
Total slot number 252 324 324

Flux /pole [Wb] 0.46 0.36 0.36
Magnetic flux density 1.06 1.05 1.05

in air gap [T]
Magnetomotive force of 50.3 43.4 63.3
field winding [kA/f#]

Synchronous Reactance [pu] 0.68 0.61 0.36
Total volume of HTS [m’] 0.117 0.123 (2.37)
Generator weight [ton] 75 69 168
Efficiency [%] 95.3 95.5 88.1
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Estimation of the heat generation on field windings for salient—type HTS generator
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Current transport property of HTS racetrack coils for motor stator windings
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Fig. 1. Photograph of racetrack double-pancake coil made of
YBCO coated conductor, which is insulated with polyimide
tape.
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Fig. 2. Electric field versus current property of YBCO
racetrack double-pancake coils used for the stator windings,
at 77K.

Fig. 3. IPhotograph of fabricated HTS stator.
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Required spec for superconducting traction motor for railways
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Modeling and simulation for driving system of HTS linear switched reluctance motor
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Vibration characteristics of moving magnetically levitated conveyor system (2)
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Development of the model scale flywheel examination device with HTS magnetic bearings
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Development of Superconducting High Gradient Magnetic Separation System
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(Magnetohydrodynamics) D& THY | WGt MHD J8E &1L
TR E ~ 7 2y ML DR R DRI R A T2 E
FEROHET, Wbpd 7L 7 O FOERERH LR
BHEOZETHD, ZOHER MHD F&E Tl MER T
DIET 12D T, BRI BREN S 23 72K A T F V ANARETH D,
Fio, WKOEB =R LXF —E2EKR T RLF —ITEHBL TN
HOT, HERIBBELDJIFIK £72 5 CD (LR SR OPEH A
TRNEVI AU R B D, BE T, V=TI A0
Wi AR A CEDANYDNVRIEE ST KO VY 247-7TC
Wb, NIV ENZ B W TR E I DB XU L2 B 5728
Wi, TR LB LR IS A2 LN EE TH D,
ZOT=OITIL, [FEE, By T & EMEREL & I B
TR AL T DIENEE CTHD, AL TIREIIEE, &
vF | EIRANELREZE 2 TR RO EEEA KL T,
BRFEBEBHDEFRIL -, ZOFRERI0 . BEBRICHONT
Bz,

2. EBREEBERSLUREBAE

FEERE B ORISR, B0 A E S | IR~
(CMP6-63.7 FFHAR 7 1), vEgHlE 7| i (UZG
FROW UZU-VTS2-L. HAZo—v LR | HEjias
1000L BFKZ 7 SV TTEERE I NT VAT 2— Y —
(PMS-5WE #-H TRk th) | @IE I MBERZE 4 100
kPa, 30 kPa @ 2 FEIEOILHIE FEARTESINTG VAT 22—
— (DD101K X &RV =AT /b)) BB AR — A, KR
Tho, MELE O, RattTr A —oFr —4
RIS FE300 12X~ T, 20 ms BT 512 DT —&# %3
VAZEYAT AEBNFHAE S 3 BTV fETIZIEZ N
SOEYIEE AT, R LI RS E (VT VI
1, AU L =L HCEZ 100 mm, PN 10, 20, 30 mm, £
vFF 30, 37.5, 45 mm, [A[#5E% 3, 5. 7 O~V HTARBA
STUWD, WICEBRFEIZHOWTIRAS, STEERR 7%
i, B A AL TV LT ILRICKER LT, RIT,
MEZEEND 10 m/h T 2L, JEERAR 7 T 28D
A RER R R A 45 i /h ECHIINSH, 2 LI B RN
AT a—H—% 1 O, I BRI AT 2—H—%2 D,
B3 oD —EFRHIFEHL T, ENENDFEIC
BUIDEMELOE I OREEITSTZ,

3. EERERSIUMRETA

Bl 7. ¥y F £ 37.5mm., WEAL 10, 20, 30 mmoD
ANIIIVET NV EFAWT, JEN 5 DOREELT o7, Fig.1 12
WERZ T A—H — LU T E LT R IB R~V e T
ADOANOEHOORETZ)EREDOBRE RS, Ko ih#
W, B/ EREICED 2 RO ZEAGE PR CHD, Z DX
0. RAEEKIIRED ZRICIZIZHAI L THE XD Z &
Db, iz, MEN—TEORICHNERNEMT S &
AVIDVET IV OFARB I 2 52 LD 03D,

WIZ, BlEEE, By TR, NEREZE X R RO FER

fElzxt 3 2R E AW T R RFEBEH I ZF R L, £L
T IRE ORI FEZ R TR ERGEERES 2 T2, ~V Iv
MOEEpR (7R, By & 37. 5mm, NER 30 mn)
DI KFEBH ) % Fig.2 1”7, Fig.2 X0, FEER MM &I
WG TTORA 24m’/ h | 8 12TOHA 14m’/h TH D5 =
ENGDD, Flo, RKRFEEHINTPEED 40m®/ h DOEE,
WG TTOHE 1.6 W, BE 12TOHE 12 W TH-o 1z,

a0
+ Exp. for 10mm ¢ m

80 | m Exp. for 20mm ¢ S -'

70 A Exp. for 30mm ¢ /‘ "
- | | ==--—-Approx. for 10mm ¢ A .
2 60 T __-- Approx. for 20mm ¢ n. rd
g 50 [[——-Approx for 30m ¢ m’ ‘/"
E a0t /:’,l’ W
= 50 g

“IaiVad
20 A A
10 ‘/’:"/.
e
0 lr—--‘""":' .
0 10 20 30 40 50

Water flow (m?*/h)
Fig.1 Flow dependence of flow loss for diameters of 10,
20 and 30 mm (a rotation number of 7 and a pitch length
of 37.5 mm) with approximation curves.
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Fig.2 Maximum generator output with the
optimized the form (a rotation number of 7, a pitch length of
37.5 mm and a diameter of 30 mm).
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Development of cryomodule for ILC superconducting cavities (1) - S1-Global cryomodule test

RATEN . IdKIE, /NS Tk R, iR B s, SR HRR . TRIEE. SFEBE . s, B —, R,
BT JRANSC, L AR IRTE | IUAREESE LA, NG (B L — AR AT SO
OHUCHI Norihito, KAKO Eiji, KOJIMA Yuuji, KONDOU Yoshinari, SATOH Masasi, SHISHIDO Toshiro, TSUCHIYA Kiyosumi,
TERASHIMA Akio, NAKAI Hirotaka, NOGUCHI Shuichi, HAYANO Hitoshi, HIGASHI Norio, HARA Kazufumi,
HOSOYAMA Kenji, HISAMATSU Hiromi, YAMAMOTO Yasuchika, YAMAMOTO Akira, WATANABE Ken (KEK)
E-mail: ohuchi@post.kek.jp

1. [ZL&IZ

18T R L — IR ST ST (KEK) Cid. E BRI Eise
HINEEE (ILC) A7 A4 AF Y 2—/L O & LT
SKE FNAL 28R, R A DESY MR~ & 45 4 2 B DG
HIEMAEA XY T INNN ST CRYE LT T A4 F 2% >
MZMGAZ, KEK PRI L7z FA AT 2 — L L8 L
HHRBRZITH> 7Y =7 | (S1-Global) Z#E®H T3
[1,2], S1-Global 7/ A4 A 2 —/LOMINITESHE 1 A
N6 4 BIZod TiThiv, X R RmA~OIRMEEIT 5
HIZ5ET L, 6 A BIZHHBRNBE > TV D, K%
2 TIX, Sl-Global 7 T4 FEY 2 — /L OB - 3R
RO HRBRICOW TS T 5,

2. S1-Global TORERIERE

S1-Global 75 A A EY2— /L TlX. 8 BOBIEELEE
ILC OEHSNEE S 31.5MV/m ClEIET 522 HE 17—~ &
LTW5, X, UL FITRd 7 —~b BRI IERE CH D,
o BIAHHOBIBELERNEEATITAFEY 2— LD
REF ML, TIAAUIDRERE X DL,
o TEFEREEL31.5MV/mD A E R TO A flE, Brp
DREFOMBARE LR E 7T A Y 22— L DB PERED L
2,
o HRETOBRRAFEEET 2—F —BLOA VT v vy TT
—EHEE LT BRI IR — U OPERE LR,
o ILCITAF T a—/LDIERNRFHESELLTZITA
NHIL TV B “Plug-compatible—concept” 0 S 38 14 72 S it

3.S1-GIVZAAEDa—IL

1IRT L 91T, S1-Global 7 T A AEY 2 —/LiF 2
BOMEDIFTAFETa—/L AL CHBIEERIN T
%y S1-G 7 9 A AFY 2 — 2R 14.9m Tdh D, FNAL
L DESY ® 4 B OBIBEZEME 7 74 AE 2 —V CIT,
N KEK D 4 B DORBIREZE{IL T T A AF Y 22—/ AT
RAENTNE, RLIIWZIT TAAEY 22—V A E COEFENX
FA=EER L THD, 2KETHHTINEDOH D a—
v K= 2%, BEEZER 8 53K 800 kg, MAELE A 850
kg THD, X, 2 K~OEFAAMIIFEME LTH6 W
Th D,

4. S1I-G I9SAAED 12— L DA ENHER

I IAFEY 2 — VOBHARBWMIT, B v > b
TV EHEATE AND 12 AETTPEINR TS, BEE
ZEROBENIEEZ 2 [EfTh TR Y (K 212139 BigfTh
NImAMBRZ R LTV D, MEITERBOZITV, KR
BEMRERIREE S Lz, FEIE2D 200 K £ TOHANTIT 90K
DA~Y LT A EF, 200 K BLF OB ENTIRIE~Y 7 4
WL VITo 2 FIENS 4K ETOHENC9 HREIZE L7223,
4 K26 2 KETOMRANT 3R TR T L,

Table 1: S1-Global Cryomodule Parameters

Module-A Module-C

L=6.09, 0.D.=0.965 L=5.8, 0.D.=0.965
1L=5.83,0.D.=0. 32 L=6.0, 0.D.=0. 31

Vacuum vessel, m

Gas return pipe, m

80 K shield, m L=6.0 (210 kg) L=5.9 (182 kg)

5 K shield, m L=6.1 (185 kg) L=6.0 (167 kg)

Cavity package KEK-a/KEK-b FNAL/DESY
Cold mass, kg 100X2/100X2 100X2/100X2
300 _ 100906-17-Module-AC-CoolDown

Temperature, K

100910
10/9112}-
1019116

Fig. 2 Cool-down of 8 cavities in S1-Global cryomodule

SEXH

[1] N. Ohuchi, et al.: Abstract of CSJ Conf. 82 (2010), P. 67.

[2] N. Ohuchi, et al.: Proceedings of LINAC10 Conf. Tukuba, Japan
(2010), MO302.

Cryomodide-C

Fig. 1 S1-Global cryomodule. (a) FNAL cavity: 2 sets, (b) DESY cavity: 2 sets, (¢) KEK cavity-a: 2 sets, (d) KEK cavity-b: 2 sets
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Development of Cryomodule for ILC Superconducting cavities(2)
— S1-Global Cryomodule measurement system —

JTEE B RN FEA B=E EE I EE BB F]
(Hﬁi&fﬁ)

o S

NE BT R BB R ES L IR B (KEK)

KONDOU Yoshinari, OHUCHI Norihito, TSUCHIYA Kiyosumi, NAKAI Hirotaka, HAYANO Hitoshi, KOJIMA Yuuji,
TREASHIMA Akio, HIGASHI Norio, YAMAMOTO Akira (KEK)
NOGUCHI Takashi (Ikegami technology)
E—mail yoshinari.kondou@kek.jp

1. [ZC&HIC

KEK Tl ILC #mjl
TAT T 2 — IV REEREN, HAEZE
Kk % IR R BAIR OB M T s,

Z2ilE. 2K OBTREI~I T ML THEIEND, 221753
RRA T T D121, ZAOF G RGBH T DORFFELIELL,
FOTEDITIFITATEY 2— L NOIRES EREICHUR LT
TSR0, 22 TldE o — DB Ee =2 —
DEBELGDT- . ITATED 2 — VORI DOV THE
T 5,

28115 S1-Global FHHEI (112X, 7
MOPEEERBRE S O

2. DFAFED2A—ILAE Y —IZDINT

S1-Global [HZ/FAAEY 2— T E 2 — /LA LE 22—/
C D OEFEEL TSN TV, (2]

IIAZET 22—/ 2K T O E 7R 3t 8 22
BRI BT HEFES > 7T — | ZEiR~BIREI A~V A
AT AUAEELE | ZEIRE RN DRI A% R 2R
AFRVELE (Gas Return Pipe, GRP) 23PNERI Cffb ZDJHY
23 SK,80K DOEMfEST — /LR CTHI I, BRIVRIITEER L
DIFEL, BB T ARVEEE RO T j‘Tb\éﬁLT MR AR
(Support Post, SP)ZI\U\\T, ARG EHET HH/MEHIRT
BDo SHITAFHAS AT MMIHHIL AT L0 EERRHED G4
TE=HF—L W5,

FIREE LIS MBI 31T B FE AT AR B DS
BN ZRE T DL —F — R & BUEIC LD AR — R
AROBENERETIRT L a A—L—RNEA TR TND,

ZORRIIARGHHS AT AOBPERTZRITIL 2K 235 300K £T
DI EFINTFIEL  SHICHB AN B RIEL TRBY, BXY
CEbE A e —EEALCQNVA,

3. wUH—EtT RUEHRFRNIEE
774%%/.1—/%] XL EEHEAREE Y — 02K
EENTWAD NS DEE AL SN2 HREICE
Fﬁuocﬁmifoc%m\o FloEZEF O 2K LAY COIR BT
i P e LT L —LCERR OB E L% & TP —D
SERBEN T EREEE ISR EREEL RITT, ZOTHIREY
/% DORUFHCSHT=> T, Wig - Beid & 750 1ATV N, B2l
HURFIA O S G A= O T L T URERBAG L, B —%
REOAHT CREET D7D WD T ALITF—713, TR
M R Z TR T D5 B L T2 77,

4. GSAFED1—ILEHRIL RT LDHIRE

AFHHIT AT DR G A 1&742‘9&/:%»&%&1
VAT LEE DR T 363 S THY, EDOWER%E Table 112, 72
AFHBP AT 2O R % Fig.1 17T, ALy Jgﬁﬂ
DN DFHR AT L, 7 —F—al —or—BEE) R
X, T O RV NITAA T 2— L DU H ;m%éﬂf
W5, ITAF Y 2= VINLDBEREDT =4 —3F 5 —
Z—a = ZRIAEN, A a2 —F—{ZXo>TIT LH

ALITHBEIND, BESNT=T —
L, £ CE=F— kD,

COMIZFRIENI DT LA AROELE B O, 25RO BUHE I &
BN ZE T BT 0 Wire Position Monitor(WPM)D1E =
BHDHM, RFHT AT AETBEICE =4 — 3 AT DMK
SN TVD,

—EFMAEREIEL TR

Table 1:Sensors List

Cryomodule Cooling system
Cernox 55 17
Carbon 32 R
Pt-Co 53 1
Pt100Q - 3
Thermo couple 75 9
Strain gauge 48 -
Pressure - 7
Flow - 2
LHe level, Etc. 9 4
Pin diode 48 -
Total 363 (Without WPM)
Vacuum
- E E
He Liquefier
Terminal Terminal
T Ground ........................
+ Tunnel )
2K Cold Box Terminal { Data logger
Board
2K Cold Box—
4K LHe Vessel TRT —
Module A—
—2K LHe Vessel Module C =
80K Shicld Potentiometer
o TRT SK Shield Laser Rangefinder
sp GRP sp Cavity sp = s

R

Cavity "o S 75K Shield_ = 3
Coupler  Module C Module A Coupler
Fig.1:System diagram
5. SEXM

(1] N.Ohuchi,et al.:Abstract of CSJ conf, 82(2010)p.67
(2] N.Ohuchi,et al.:Proceedings of LINAC10 Conf. Tsukuba,
Japan(2010),MO302.
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Development of cryomodule for ILC superconducting cavities (3)
- Heat loss measurements of S1-Global cryomodule -

RANEN . IdKIG, NSRZ TE RN, TREE. SFERE . sz, RIS,
HES . JRASC, MLEE  ARSATE | LA (8 =L — IR AR e )
OHUCHI Norihito, KAKO Eiji, KOJIMA Yuuji, KONDOU Yoshinari, TSUCHIYA Kiyosumi, TERASHIMA Akio, NAKAI Hirotaka,
HAYANO Hitoshi, HIGASHI Norio, HARA Kazufumi, HOSOYAMA Kenji, HISAMATSU Hiromi, YAMAMOTO Akira (KEK)
E-mail: ohuchi@post.kek.jp

1. [ZL®HIZ

18 TRV — R SR JE B (KEK) Tl [ BRI 17 22
RHNE SR (ILC) 7 9AAEFS a— VO EL T
S1-Global 7 AF €Y 2— VI K AEBEM W 17 ey =7
ZiEd TVB[1,2], S1-Global 77 A4 EY 2—/LIFA4E 5 H
W5 L, 6 HDIZmEIBR A G FE - CD, RS T,
S1-Global Z7FAFEY 2— /LD 2K TOE HEAFHEIZD
WTHE T2,

2. S1-Global #54FEL 12— L DEEET R UEAT

S1-GlobalZ T A4 E Y 2—V[3] 1. A XU T INENAFZEFTFC
BVELTZ I FAFE T a— L EKEKY TAFEY 2 — LDt
% EAL. KEFNAL - KA Y DESY - KEK D81 DIHBAL E 22 [ )3
HLIAEN TV, 2B DI FAFEY 22— /L%, DESY-TTE-1I
T HEARE L CERE S, BB 22X 2K O fl AR KUE R K
AT LATHHASNG, KU TAF Y 2— )V OWiHE X %
IRLTHD, BAREZEFAPHLEAEN TODIIEANIT LI E
W BREAVT DA AR EIT AT DR T NA300mmdSUS
7347 (Gas Return Pipe, GRP) b EF SN Tvb, ZOGRP
IFEZERBPOLG-1034 7 IZEVRY FIFbh g, B
W72 AL GRPIL. SKESOK D2 D BIFE S~ — /L R HR I L
DEMERTSI TND, BAREZE R ~RE AT — 2835 A )
o7 T =L, —UiE B ZERACE E S, i B gL
TRAE — LA F IR SN QBT | BAE ST S — LR RS
5KESOKMDIRET v A= E BV TUND,

F 2K ZH AR g~ D E H AN GHEM) 2/RLTh D,
&2 OBATTIL, KEKA34.8W, FNAL/DESY231.3 T D78,
KEKI DA 17f 23 DI LN —T VS OBE D3
WL D, SI-GZIAAEY 22— )L 8H DIBAR L 22 i ~DE
ARITEELLT6LIWTH D,

3.S1-GUSAAE S a—IILEEHRETIE

IITAFEY 2— VOBARIT, IRIKAV Y AOZEF B
JER 7 A ORER - RREIRETRIEL ., BFRIEENGE
Fillz, X, BVATFREIL. VAT LAEED2K R~ UT L
kA EATZREE 8 BOZEFAD I~V LETED T
BED 2 FEN T, 22RO IR~ BEE DT
TEMAR NRUIZ VAT IR T 5, K212 EE Rl E
WREDEFET AR E R L Th D, K213 T IO AT AR
OREE 2 BFTbI, WESHIZAR R 11.0m°/h &
11.2m°/h ThoTo, ZORFOEARL, & 4 11.6W & 11.8W
W E 5%, 8 BOZRICIRA D4R &I 7.1m°/h T
7.5W DR ABE2D, FHFEEDEIT 1AW HDHZEITRD,
N, 2 FEEADHEIE TN HRAW OEEFFDFEIT 2K B ik e
IRIRBLE T H D LN D> TS, X 3 IZIZRIERR D~
U AE S ERIRAERLTTRY, JEJIIE 3.0573.09kPa, IR X
1.9571.96K (ZHlfE STz,

4. BESTHOOHMEN
AR T DOERFE T ABDLHAESND %, 2/
DITGAFEY 2a— VORAFTEDBET DI EN KRN, &

DZy, BEBROAMEFIH T DI, ZEOMEFH DL
DB TODMA], IBESTNDIFSIRE RED HH 4
BITO> T PETHD,

(a) (b
Fig. 1 Cross sections of INFN (a) and KEK (b) Cryomodules

Table 1: Calculated Static Heat Load to 4 Cavities (W)

Module-A Module-C
KEK FNAL/DESY

Four input couplers 0.17 0.25
HOM RF cables 1.24 0.02
Thermal radiation ~0.0 ~0.0
Four tuner driving shafts 0.48 -

Piezo cables 0.84 0.03
Wires of sensors 1.9 1.0
WPM connection pipe 0.17 ~0.0
Total 4.8 1.3

20

0

- o 11.0m*/h

| 11.2m*/h
7.10m/h |
N

Flow Rate of Evaporated He Gas, m'h
5

—

.2 Evaporated flow rate of He gas while heat load measurement
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[
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e
5

o=

SE 4
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&'E 1.5
L d = 2 g g = 3
.E‘E; Eg ggg Tim;g

Fig.3 Pressure (P104) and temperature (T1107) of helium
SE XM

[1] N. Ohuchi, et al.: Abstract of CSJ Conf. 82 (2010), P. 67.

[2] N. Ohuchi, et al.: Proceedings of LINAC10 Conf. Tukuba, Japan
(2010), MO302.

[3] N. Ohuchi, et al.: Abstract of CSJ Conf. 83 (2010), 1B-p01.

[4] Y. Kondou, et al.: Abstract of CSJ Conf. 83 (2010), 1B-p02.
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Development of cryomodule for IL superconducting cavities (4)
— Deflection measurement of the gas return pipe —
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E-mail: kiyosumi.tsuchiya@kek.jp
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1. [FC&HIZ GRP OZENLRIEIZ X, FEREfih CHEZER A Ll & GRP ki
BT — B O B TR, KRR L LT, DO UEHER TN D U — BB 2 4 R W2, 2O A
HBARE 2SR % BT 28RNSR International Linear AT % X 2 H1Z LDS1-LDS4 Trsd,

Collider(ILC) O FHRFI D EESTND, B R/LF—NI
A SR (KEKIZ B W ThH, 20 ILC H OB A4
'ﬁ”émf) AR BN 22 R RBR B (STR) &2 /i L STF
IIATEY 2a— VRN FFHIAATEV FAF 'Y 2— )b
DETIERERIRGIG EBE (T TV %, Z0% FERBIA o loST—bs2 oS =084 |

D—DLL T, ERDT T4 A MEEDORBEN L bitsd, (GRP1 = -.r.;.m mdlm mem : GRP5)
ITD ILC B — 2 NFOBmFHIIIE, a8 25T T H]:wj'h- T H’M""“ “MIIII“ .th:

0.170.3 mm FREOKE CTE—2LT A2 LIZW A THDIEN — i X 3 — —
FREINTND, Fex i, ZOERBENRIEDITAFTEY CAVIU  -1D CAV2U 2D CAVU 3D  CAV4U -4D

2=V T 2SO DINEINEFHANDIDIT, I TAF AZ

R N . N Fig. 2 Schematic showing the position of LDS.
v D FEAEE R THLA~VY LT ARVELE (GRP) D # HIRE

BRI RAT 1= T L DRI CHET 5, 3. AT
o e DI Y 2 DB ECORIZy I E
2 77AEVANORBER M LAY % GRP ROk F#E3IT7, BHI I kS
I IAAT T2 VORRATA-SRUBERER  gfipgn - RRFCB RN RSHLS, ZOF —2 1D GRP
L &R LT, o \\ DI, BT IC, IR LIS L8, e, R
ST 7 7 A AT 2L OERFL IV S00m DX 2y GRP OWBEFHMORTOIE, ZO MY GRP

RO EAE (GRP) & 2B AR — b I 45 BI5E %R 4 D FOEEEIZ LA D THLI LRSS HhoT-
BT, THOHEIT K ICAKISNG, BEEZERICHE. = A

FIROBEIZRIIND RF TR L X —EEH T2 DD e
. A i EED ANy A-LD(100604-0812) DISP  z010/8/20

77 =W BT D, GRP 368 J OV I XEME S & #1 2 4. it B il
BT 5K N 80K o —/b RHRIZ L D bt T\ 5, 3 E DSt :
i ——LDs2 1
Table 1 Main parameters of STF Cryomodule (incl. 4 cavities) 2 . : tggi
Vacuum vessel length (SS400) 5515 mm E i By !
Vac. vessel outer diameter 965.2 mm E E !
Gas return pipe length  (SUS316L) 5832 mm B 0 W
Cold mass S | |
4 cavities 410 kg g = !
Gas return pipe 515 kg £ ! !
5 K shield (A1050) 185 kg al
80 K shield (A1050) 210 kg E
Helium supply pipe (SUS316L) 50kg OR/7 6RNG 6R/26 TR/6 7RIS 7R/25 BA/A 8R4
- - - - - -
- ! _ cool down (BOK)~2K warm up
Support Post ] Vacuum Vessel Fig. 3 GRP displacement during the cool down experiment
Gas Return Ppe
He Supply 80K Shield 4 LD .
Pipe S ITAFEY 2—/VND GRP MG AIRHZE D IR
. LN —F —HEEREHI LV, ZORER, BIEDHR
. HJFETITRERIING GRP (35K 4 mm BREAN T 5L
! 23, X ARIRQCKREE TIE, SRR A RO BUNAEIZ LY GRP 1%
0.3mm F&E ERHZENHERINIZ, JRLEL, RIRIRAEIC
35MV/m Cavit BWTH GRP OLEIT—E® T, =0.1 mm ZEOEEHNH

Input Coupler DAEEMENHCTE T, 4%, ERMZEMLEO-I0EE
RN — LR EIEDO BN E END,

Fig.1 Cross section of STF Cryomodule
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J-PARC Za—hJ/E—LSAVRABEREBHA L AT L(22)
— WAEVATLOERRKRTE —
Superconducting magnet system for the J-PARC neutrino experiments (22)
- Operation status of the magnet system -

PR, FEEE, fEx RE—,

FERME, BREEA, KEHER, MASSEL, RS, ANBE, ST (KEK)

T. Nakamoto, Y. Makida, K. Sasaki, O. Araoka, M. lida, H. Ohhata, T. Okamura, T. Ogitsu, N. Kimura, S. Suzuki (KEK)
E-mail: tatsushi.nakamoto@kek.jp
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Superconducting magnet system for the J-PARC neutrino experiments (23)

—Design and Construction of Supercritical Helium Transfer System —
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Superconducting magnet system for the J-PARC neutrino experiments (24)
— Pressure rise analysis of supercritical helium during quench —
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Status of Manufacturing of ITER Superconducting Coil in Japan
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Development of the winding technology of 1/3 scale winding for ITER TF coil
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Development of manufacturing technology of radial plate for ITER TF coil
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Table.1 Manufacturing procedure matrix of RP in JA and EU.

JA EU1 EU2
RP type Regular Side Regular
Material Hot-roll Forging Powder HIP
Number of segments 10 7 15
Welding Laser EB TIG
Weldin Welding—local | Welding—5-mm
Assembly procedure onl 9 | jointed groove | depth full groove
Y machining machining

Fig.2 Laser Welding.

Fig.3 Maﬁufacﬁlring of CP.
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Development of insulation technology for the ITER TF coils
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Conductor insulation  DP insulation
CP hole

Dummy conductor
60!

RP hole CP=—
Fig. 1 Acrylic model for the impregnation tests
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Fig. 2 Result of capacitance measurements for the
impregnation tests using the acrylic model.

L L B L B
I with RP holes 1
100+ \ 8
<> Pressurization -
X L ]
o L
< 50- .
L w/o RP holes
PRI T S R S S S E S T
0 5 10 15 20
Time (h)

Fig. 3 Result of the capacitance measurements for the
impregnation tests using the metallic model.
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Fig.1 Strength of Weld joints compared with JSME design
curve
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Fig.3 Trial Fabrication of A1 Segment
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Qualification test results of the stainless steel for ITER TF Coil Structures

o R, ik . R B

VB OB mE i, TH OB g F5R R )

IGUCHI Masahide, SAITO Toru, KAWANO Katsumi, TSUTSUMI Fumiaki, TAKANO Katsutoshi,
CHIDA Yutaka, NAKAJIMA Hideo (JAEA)

E-mail : iguchi.masahide@jaea.go.jp

1. [FLoic

[ BREMZ A& FEBRAF (ITER) O b & o X LEEY; (TF) =2 A
wiﬁﬁm@5m1@%éh/#oﬁk& B ER
Ly ZDOZENG, TF aA LV BED = OISR TE
%f#OmHﬁ&Hﬂ@@%ﬁM%KﬂkT%éoit\
TF 2 A LiE 200mm 22 DR S OMM 2 FEHT 5 Z Lo
b, MEEMEIOZ  BEEIC Lo Tl IS,

BIE. HARIR T JIWFSeBH R g U7 M) 1 TF =24
»@%ﬂﬁﬁ@%@wfwéﬁﬁm:4»@%%%%%
T H7OIC | A I A HEEMEORKIR T O B iR
ﬁ%@%ﬁ?%éoﬁ%%ﬁ@:ﬂif%ﬁbt%%ﬁ%
FEREWET D,

2. {HEM

X 112 TF oA WHEEW AL & 7 A v R OBRZRT, Al
7 AL MISFEEOE SN LR IN TR Y | EFR
ECIT 6 EORM B B-IE Sz, R IEE TG
DOFEMITx LT B MERRIR A i L7z, M ireT
JSME S KA1-2008 (JSME #1#%) IZHIE &AL TV 2% FM316LNH
BEM CThH D, R LICEEMPEH SN DS OLFR, R
B, Mg, EEIERERT, X1 20560058512, PCR
7T VER RS NII A TRESERTEIR TH D05, AL &
A hadg g — 2L TF oA VB EWFEE 72
R TH D, TNENERIRD 24D A — D1 —|Z X - THlE
Iz,

TRERERERER & LTI~ Y U AR (4K) TO SRR
BR. THEEEOPERRER . R O 57 & RE B A e L7, Bl
IR K OV e BBR 1T J IS HIASITHEIL L T30 L 7=,
I 5y & St REERIS I 0.1, EEL 10Hz D4 T

Tt Uiz, F7o. 5IERE ORERME MR T 572 0OIC=
R& 77K ToFlREHRBR b GO THEmE LT,

3. HER#ER

X 2 1T, 77K, M OV4K TOH[ERBGE S & JSME B
F% D FM316LNH % 758 fhifR 2 7R 37, ITER I EE 72 0. 2%
it 77 (YS) 8% I, =RIR C 280MPa, 4K C 900MPa T ¥ .,
2 b)%?ﬁ%ﬁ%%btlﬂ%%iﬁﬁ& L'Cb\é ZEMIND,
T, K218V T, FRBRIBEIZEBIT S YS K UB|IEMH
é@@@ﬁ%%ﬁmJWEmﬁﬁfﬁﬁib%m< eSS
FARRIE SR 1 JSME B FHEA T E LT D Z &35
N5,

F 1 IR SRS B 2 R 37, RERI MR B CI13 e T
DFEM OFBFEFRIT ITER TEREND 4K TO K fETH
% 180MPay m AR T DR LR o7z, LinL, K fHIZ
SA NI —AAFMOIEH N PCR 7T P AHEM LY
HEWEEZ TR TEARH D, Z — B —DE MK
ThHhdEBEZOLND, JRIRZRET 5 T2 DITIEEEMZ2 R
NEBMTETH D,

AK TORE Ty & REEABUR 2 K 3 1R, K o
BRAER LA U & D12 PCR 7 7 o ERH M D1 5 28, %”‘”
DR LT WER 2 o7, L L, BB Sz
400mm J5 316LN $&Ept & S R BRfE IR & K& 7@V 37
<, Eb2X2nEHTHDHEEZDND,

ui®%%m%\mt7%y%%ﬁﬁﬁﬁ%$ﬁ@%
PRI, X5 213208 TF a4 L fdEicx4 2
IEREXW%%ELTkD FHEH L AEETH D+

REWEEZAELTWD Z ERSholz,

Table 1 Material properties and fracture toughness
test results

. . . Average
Maximum Maximum Final Product .

Name of part Thickness Width Shape Fabricator Im‘.w[g_‘gl
PCR Center Rib 190mm 1270mm Block c 223
PCR Side Rib 165mm 1570mm Block ompany 220
PCR Flange 220mm 1030mm Block 215
Quter Plate 166mm 650mm Bended plate Compan 274
Side Plate, Left 600mm 270mm Unique shape © é’a Y 242
Side Plate, Right 600mm 270mm Unique shape 264

[ PCR Flange

I PUR Center Rib |

| PCR Side Rib §
| Outer piate |

Fig. 1 Illustration of Al segment of ITER TF Coil
Structures
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Temperature [K]

Fig. 2 Comparison of mechanical strengths with JSME
design curves and 10 requirements
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Stress Intensity Factor Range [MPam®*]

Fig. 3 Crack propagation test results at 4K
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Cu strand(288) SerJna ion
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Final cable wrap
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.- Nb3aSn strand
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Fig.1 CS coil conductor

Cr plating
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Table 1 Major parameters of CS conductor and strand

Conductor

. .. 40 kA at 13.0 T, 45 kA at 12.7 T
operation condition

>70A at 12.7T, strain —0.74%

Tes 25.20K, Cu/non Cu ratio: 1
RRR<100, Hysteresis loss<
500mJ/cc +/-3T

Strand performance
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Fig.2 Spooled 28-m long jacket for CS conductor
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