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Table 1. Calculation conditions and analytical systems.

ILDYL./AR |SiDYL./AR
HLORES (T) 3.5/4 5
A4 JVNHEEE (mm) 3615 2731
I )V (mm) 3970 3112
J1)VEE (mm) 7350 5586
iR E®A) (KA) 22.5 17.72
BT R IVF— (GI) 2.27 1.59
E/M (kg/kg) 13.5 12
T a— )V () 3 2
£V a—)VE (m) 245 2.793
BRI 4 6
a—)V R A (ton) 168 130
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Cable Chain for ILD
Several kinds of flex tubes are
installed in the chain. Distribution Box

Cable chain for SiD
Several kinds of flex tubes are
installed in the chain.

Marco, Oriunno (SLAC)

Fig. 1 Overall layout example of central region in Japanese
mountain site.

H88Mm 20134 FERKFRIR T2 - BHEA R



2P-p33

g (2) / NMR

EPICS Z Rl /= SuperKEKB B {nE E A Hkim A E S AT L DR FE
Development of the control system for the SuperKEKB superconducting magnet field

measurement using EPICS
Aty B (KEK) ; Bii HEsk, B oo (BRI —ER) s HF L A8 (Z2EHK SC)
IWASAKI Masako (KEK) ; HIROSE Masaya, IWASE Katsumi (Kanto Information Service) ; AOYAMA Tomohiro (Mitsubishi Electric
System & Service)
E-mail: masako.iwasaki@kek.jp

1. [ZC®HIZ

(R TRV — N g S0 (KEK) T, KEKB 78
WA — AEZERINE G A AV B 777N — R T
b TETz, BUIE, KEKB ME#Es 0 F s EEEbs B ie
L C. SuperKEKB MM g O R N ED LTV 5D,
SuperKEKB Hi##s Tld, KEKB Migss Catsk L - iR
DFEA - E T EHIEMEE K 40 fHIZEmDAIEEZEZEELT
W5,

Fe~ 1%, SuperKEKB JHd #5325k A Fie i UV o SR B A 8
Bl DRGENERIEIS 27 5% | EPICS 2 W CRR% LT,
ZOHIET AT MCEY, B BIROBIRMEREBLOE
VAR E . BRI E R~ e — 7 DAL B 3 KO I E
MERE T — X NESE BB TITHOZENTED, O/
BEHIE S AT AOFERIZDOWT, 5T 5,

2. DRTLERET &R

SuperKEKB Bz 38 A 45 I A8 il Al o A7 AT 4
HE2EDOHIHENC EPICS (Experimental Physics and Industrial
Control System) [1], = —HH AL ¥ 7 =— A\ HEIZ CSS
(Control System Studio) [2]& f\ 7z, ZZC, EPICS |Z/A<[H
WSO g MBS TEAIN TS, S B HIE
TrO =T THD, F£-. CSS 1L EPICS ZAEUECTHR—KL TV
Ha—HHEEHEREY 7 =T Thd, CSSENLT, =2—H
IZAJIT —%% BPICS L'a—R~JET, HDU L, EPICS L2
— R T — 2% T > TCSSOE i ~FRSHLZ
EMHSKD, ZZC EPICS T, EPICS La—RZ Wb Z iz
FoT, FHEIREBEEITV, A ~D T — & A il %
179 (K1), 5 EOBERIES AT LTI, BEAFTz—
AELT Ethernet, GP-IB, ARCNET 2Mf fHEN T3,

Ethernet,GP-IB,

ARCNET
HAE
4

- - | JEEERY
1

1 s

w7 —% | ATE
CcsS @ % EPICS :I
1
1

Fig.1 Schematic view of the magnetic field measurement
control system.
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Fig.2 Control screen for the superconducting magnetic field

measurement system.
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Fig.3 Control screen for the IDX magnet power supply.

HE LI EBHARS T — 5 BEOMEROHH (7o
—7NCEREM, WEEE, %) 3N 7 7 A sED
S,

3. FEHH

Fk % 1%, SuperKEKB F &N H R ABIZ EERLA O/
SHAlE RIS AT 2% EPICS M ONCSSE AW TRAZE LT,
ZOFEAMZONT, FARTHRET S,

SEHK
1. EPICS, http://www.aps.anl.gov/epics/
2. CSS, http://www.aps.anl.gov/epics/eclipse/
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(b)
Fig. 1. (a) Magnetic moment m at point Q generates magnetic
flux @ at point P (b) Dimensions of a ferromagnetic piece.
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Tabale.1 Specification of bulk superconductor annuli

Inner diameter (Expect resign layer) 47 mm (45 mm)

Outer diameter (Expect resign layer) 87 mm (80 mm)
Height (Expect resign layer) 22 mm (20 mm)
3.0 T T T T T
2.5

2.0

1.5

Trapped field / T

1.0F

05|

=NWAOION®WO

0 . . . . .
-60 -40 -20 0 20 40 60
z/ mm

Fig.1. Trapped field of multi layer bulk superconductor annuli
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Fig.2. Standardized trapped field of multi layer bulk
superconductor annuli
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Fig.3. Cooling test of 5 layer bulk superconductor annuli
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Calculation of critical current in DC HTS cable using longitudinal magnetic field effect
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Evaluation of Over-current Properties in HTS wire for Railway Systems
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Experimental studies on the critical current of BSCCO tape wire for a HTS DC power cable
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1. Introduction

To solve the energy crisis the superconducting technology
attracts many interests of the researches especially for the
electric power transmissions by using HTS materials. In the
recent years, DC superconducting power transmission system
has been mainly studied at Chubu University because of free
of AC losses [1]. Presently, a 200 m HTS power cable system
has been installed at Chubu University for evaluation of power
transmissions, in which a coaxial cable is used. Fig.e 1 shows a
photo of this cable with it
arrangements. Unbalanced number of HTS tapes are used for
the inner and outer HTS conductor in consideration of the gap
effects on the critical current of the tape wires in the cable to
avoid degradation of the HTS DC power cable’ s performances.
In order to optimize the structure of a HTS DC power cable,
we focus on the performance of HTS tape wires for the
superconducting DC power cables through by the critical
current measurements under different layouts of the tapes

schematic tapes winding

arrangements.

2. Samples and experiments

BSCCO tapes are used with cross sections of 4.5 mm wide
and 0.35 mm thick same as those in CASER-2 power cable.
In the present experiments several HTS tapes were used and
set up to simulate a cable structure used in the DC power
transmission and distribution lines with a two—layer structure
by considering the winding effects and gap effects [2]. The
tapes are insulated with each other and the critical current
measurement is performed at 77 K. Different currents are
applied to the tapes using two power supplies. The critical
current of the middle tape is measured against the gap
between the tape edges in the same layer for different current
in other tapes. Their critical currents are measured by varying
the space gaps between the tapes in the same layer. The
experiments show the improvement of the critical current by
optimizing the tape arrangements due to the correlated
magnetic field interaction by the applied current in the tapes.

3. Experimental results and discussion

Fig. 2 shows £~/ curves for single and five tapes conductor
with different gaps. The transport current in the neighboring
tapes are 120 A. £~/ curves are different between small and
large gaps and the critical current becomes larger than that of
a single one. As shown in Fig.1, the tapes for HTS conductor
are helically and crossly wound between each layer. To involve
the winding effects such as twist effects and winding directions,
the critical currents are measured with different arrangements
as the inset of Fig.3. The measured critical currents of middle
tape increases 10% for 2 mm gap in the five parallel tapes
arrangement and thus the critical current of BSCCO tape is

— 161 —

improved when there are gaps between the tapes in the same
layer. The improvement of the critical current of BSCCO tape
in the cable due to magnetic field interaction between the
tapes can be obtained by optimizing the tape arrangements.
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Fig.1 The coaxial power cable in the CASER-2 and its
schematic tapes winding arrangements
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Fig.1 Model of Sahara Solar Breeder Project [3].
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Critical current measurement of stacked HTS tapes surrounded by magnetic steel
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Fig.1 Arrangement of the HTS tapes
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