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Abstracts

Mitsubishi Denki Giho: Vol. 66, No. 5, pp. 32~35 (1992}

High-Field-Strength Superconducting Magnets
hy Yoshiyuki Tsuda, Takeo Kawaguchi, Masao Morita, Yoshio Kubo & Shigenori Kuroda

A 14T split-type superconducting solenoid and 16T superconducting
magnet have been manufactured employing an Nb,Sn wire designed for
strong fields. Both products are extremely stable, and are suitable for
commercial applications. Tests on small coils employing Chevrel wire
suitable for 20~ 25T fields indicate that production of even stronger
magnets is feasible.

Mitsubishi Denki Gihe: Vol. 66, No. 5, pp. 6~11 (1992)

Superconducting Wires

by Yoshio Kubo, Fumio Fujiwara, Shin Utsunomiya, Ken Sato, Dsamu Taguchi
& Yoshiaki Nakabayashi

The article provides an overview of significant developments in super-
conducting wire technology at Mitsubishi Electric since 1983. It covers
NbTi wire developed for pulsed superconducting magnets for plasma
fusion reactors (a field of intensive R&D at the corporation), particle
detectors, superconducting accelerators, and magnetic resonance imag-
ing systems. It also covers Nb,;Sn wire beveloped using an original inter-
nal Sn-diffusion process for 16 T-class magnets and pulsed applications,
and ongoing R&D work on new Nb,Sn materials.

Mitsubishi Denki Giho: Vol. 66, No. 5, pp. 36~39 (1992)

Superconducting Magnetic Energy Storage
by Katsuyoshi Toyoda, Takeo Kawaguchi, Tadashi Ichihara & Tetsuya Kojiro

Superconducting magnetic energy storage (SMES) technology holds
promise of helping to stabilize electric power systems. Mitsubishi Elec-
tric has conceived and planned an R&D program for the development of
this technology from small-scale experiments to large-scale power-sys-
tem stabilization apparatus. The corporation has already delivered
500kJ and 3MJ SMES systems employing pulsed superconducting coils
and solid-state converters.

Mitsubishi Denki Giho: Vol. 66, No. 5, pp. 12~14 (1992)

Small Liquid-Helium Refrigerator Technology

by Hideto Yoshimura, Masashi Nagao, Takashi Inaguchi, Kazuki Moritsu
& Takahiro Matsumoto

A three-stage Gifford-McMahon cycle refrigerator suitable for
maintaining liquid helium has been developed employing Ho,;Er, sRu in
the material for the third regenerator. Applying 50W and 3W of heat
respectively to the first and second heat stages yields 200mW of cooling
power at 4.2K. Use of this refrigerator in superconducting magnetic res-
onance imaging applications can reduce evaporative helium losses to
zero. The article introduces the construction and performance details of
this dramatic innovation.

Mitsubishi Denki Giho: Vol. 66, No. 5, pp. 40~47 (1992)

Superconducting Generator Development
by Akinori Ueda, Toshiki Hirao, Shun Kobayashi, Hideto Yoshimura & Masao Morita

Mitsubishi Electric is developing a 70MW superconducting generator
for the Agency of Industrial Science and Technology under the “Moon-
light Project”. Production and testing of component models has been un-
derway since 1988. Prototype generator production is planned to be
begin in 1992, to be followed by one vear of field testing in 1995. Tests on
rotor coil and field winding models have established suitable designs for
the superconducting coils, supporting structures, and cooling systems.
The article reports on these many findings in detail.

Mitsubishi Denki Giho: Vol. 66, No. 5, pp. 15~18 (1992)

Thermal Insulation Technology
by Toshiyuki Amano, Akinori Dhara, Yasushi Fujimoto & Takahiro Matsumoto

The article covers topics including thermal insulation technology for
cryostats, insulation support, thermal emissivity at cryogenic tempera-
tures, and multilayer insulation. Effects on thermal radiation through
cryostat insulation supports were found to be negligible in experimental
studies. Further, a method to accurately predict effective emissivity at
cryogenic temperatures and the effect of several different parameters
on heart flux through multilayer insulation were experimentally
obtained.

Mitsubishi Denki Giho: Vol. 66, No. 5, pp. 48~51 (1992)
AC Applications of Superconductivity

by Masao Morita, Shiro Nakamura, Tadatoshi Yamada, Yoshio Kuho, Yasuo Fujiwara
& Takuya Kishida

The authors have investigated the use of Nb;Sn superconducting wire
for AC applications. Nb;Sn has a relatively high critical temperature,
offering a comparatively wide operating temperature range. The mate-
rial was verified as suitable for AC applications by producing a coil and
testing it at 60Hz. Conceptual studies of 275kV/300MV A superconduct-
ing transformers indicate that they will offer lower power loss and
lighter weight than conventional transformers. A 333kV A supercon-
ducting transformer is currently under production.

Mitsubishi Denki Giho: Vol. 66, No. 5, pp. 19~25 {1992}
Superconducting Magnets for Nuclear Fusion Reactors

by Ryuta Saito, Shigeru Tado, Mitsuru Hasegawa, Katsuyoshi Toyoda, Tadashi Ichihara
& Tsuneaki Minato

The article discusses issues in the design and production of large super-
conducting magnets, specifically those for the International Thermo-
nuclear Experimental Reactor (ITER). It reports on DC and pulsed
superconducting coils with integrated cooling apparatus developed at
Mitsubishi Electric, and the corporation’s development methodology.

Mitsubishi Denki Giho: Vol. 66, No. 5, pp. 52~56 (1992)

Superconducting Magnets for Magnetic Resonance Imaging

by Tsugio Watanabe, Moriaki Takechi, Kazuki Moritsu, Yuji Shimada, Tadatoshi Yamada
& Shiro Nakamura

Magnetic resonance imaging (MRI) has developed as an important med-
ical diagnostic tool because it provides a non-radioactive means of vi-
ewing a cross section of the huinan body. The corporation has devel-
oped superconducting magnets for MRI applications. These magnets
not only comply with MRI requirements in terms of high field strength,
field homogeneity and field stability but also satisfy medical needs for
reliability and ease of use.

Mitsubishi Denki Giho: Vol. 66, No. 5, pp. 26~31 (1992}

Powerful Superconducting Apparatus for Research in
High-Energy Physics

by Takee Kawaguchi, Takashi Murai, Yoshiyuki Tsuda, Koichi Inoue, Kazuo Kuno,
Tetsuya Kojiro & Akihiro Kiryu

Mitsubishi Electric delivered Japan’s first large superconducting mag-
nets in 1980, and since then has developed and delivered many varieties
of superconducting magnet for accelerator and spectrometer applica-
tions. In 1984, the corporation began development and prototype tests on
superconducting cavities. Since that time, it has delivered 44 cavities for
Japan’s first superconducting linear accelerator. With the help of its
users, the apparatus has been designed alongside integrated cooling sys-
tems for long-term reliability and reduced maintenance.
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Abstracts

Mitsuhishi Denki Giho: Vol. 56, No. 5, pp. 81~86 {1992}

Applications of High~Temperature Superconducting Materials
in Electric Power Systems

by Shoichi Yokayama, Kenji Shimohata, Teijiro Mori, Shiro Nakamura, Tadatoshi Yamada,
Shigeru Matsuno & Kunihiko Egawa

Mitsubishi Electric has done conceptual studies and basic experiments
on applications of high-critical~temperature superconductors to power
systems. This work has identified promising applications in magnets,
magnetic bearings, current leads, and current limiters. The article sum-
marizes findings in these four areas, their potential impact on power
system design, and principal technical hurdles.

Mitsubishi Denki Giho: Val. 66, No. 5, pp. 57~61 (1992)
Superconducting Magnets for Magnetic Levitation Trains

by Yoshihiro Jizo, Masao Oki, Takashi Yamaguchi & Masao Morita

Commercial construction of magnetic levitation trains will begin in
Japan following verification of critical technologies at a test track cur-
rently under construction in Yamanashi Prefecture. The corporation is
developing superconducting magnets for the trains, which must meet
exceptionally stringent reliability standards. The article introduces the
conceptual design of these magnets and summarizes the corporation’s
R&D on confirming their reliability. It also describes measurement and
analysis of the minimum quench energy of the wire and AC losses and
other electrical and mechanical aspects.

Mitsuhishi Denki Giha: Vol. 66, No. 5, pp. 87~94 (1992)

The Tokyo Metropolitan Disaster Information System
by Naaharu Imai, Satoshi Kaneko, Kazuyuki Kishida, Shunji Morita & Satoshi Imaiida

The Tokyo Metropolitan Disaster Information System is the first inte-
grated system of its kind to be implemented by a Japanese prefectural
or metropolitan government. Mitsubishi Electric developed the system’s
main audiovisual interface system, graphic terminals, and earthquake
-damage-assessment system. Aerial images are collected by helicopter
after a disaster and transmitted to the system. The information is inter-
grated with an extensive geographic database to identify the worst hit
areas and the type of damage. The system employs a variety of
advanced technologies including a wireless network.

Mitsubishi Denki Giha: Vol. 66, No. 5, pp. 62~64 (1992)
Superconducting Magnets for industrial Applications

by Tsuneaki RMinato, Katsuyoshi Toyoda, Akinori Ohara & Shigenori Kuroda

As superconducting magnet technology has matured, it has migrated
from R&D laboratories to hospitals and factories. This report intro-
duces representative applications for facilitating crystal growth and in
gyrotrons. Superconducting magnets are economical means of supply-
ing strong, stable magnetic fields that would be difficult to achieve
using conventional magnets. Their further penetration of the manufac-
turing industry is anticipated.

Mitsuhishi Denki Giho: Vol. 66, Mo. 5, pp. 95~101 (1992}

Highly Reliable 550kV Gas-Insulated Switchgear for the
Chubu Electric Power Co.’s Toyone Switchyard

by Takeshi Egawa, Toru Kato, Hiroyuki Hama, Ei Tsuchie & Hiroyuki Hirakawa

Mitsubishi Electric has delivered high-capacity, high-reliability 550kV
gas-insulated switchgear to the Toyone switchyard of the Chubu Elec-
tric Power Corporation. A key node on the company’s 500k W secondary
power trunk, the switchyard employs dual bus tie interrupters to reduce
the risk of accidental disconnection, and is designed for high insulation
performance. Most enclosures were pressurized with SF; gas and sealed
at the factory to minimize on-site assembly. Conductors for the three
phases were closely spaced to minimize magnetic flux leakage.

Mitsubishi Denki Giho: Vol. 66, No. 5, pp. 65~69 (1992)
Superconducting Devices

by Kazuyoshi Kojima, Tetsuya Takami, Ken’ ichi Kuroda, Juniji Tanimura, RMasayuki Kataoka
& Osamu Wada

Superconducting devices can perform certain tasks far better than semi-
conductor devices. Using Nb, the corporation has studied manufactured
superconducting quantum interference devices (SQUIDs) for high-sensi-
tivity magnetometers, superconducting-tunnel-coupled ultrahigh fre-
quency mixers, and superconducting memory devices. A flux-locked
-loop (FLL) driven SQUID was demonstrated to have a flux resolution
of 6.4 X107%®,(Hz)~*%. The corporation also studied high-critical-tem-
perature superconducting bismuth compounds, producing a Josephson
junction employing artificial grain boundaries. The device has been
used in a SQUID prototype.

Mitsubishi Denki Giha: Vol. 66, No. 5, pp. 102~108 {1992)

Techniques for Size Reduction and Reliability Improvement in
New Series 300kV and 550kV Gas Circuit Breakers

by Takashi Yonezawa, Tsutomu Sugiyama, Yoshiki Hirano, Toshiaki Yoshizumi
& Tatsuo Setoyama

The article introduces design, production, testing and performance
-evaluation technologies for new D Series compact, high-reliability low
-maintenance 300kV and 550kV gas circuit breakers. Extensive analysis
was performed to optimize the cross section of the puffer cylinder and
other factors affecting the gas flow patterns. New materials were also
employed, including a PTFE nozzle loaded with traces of inorganic
materials and a new-design ceramic condenser that reduce contamina-
tion of the SF, gas. The reliability of the hydraulic system has been en-
hanced by maintaining the hydraulic lines under pressure at all times.

Mitsubishi Denki Giho: Vol. 66, No. 5, pp. 70~75 (1992}

Applications of High-Temperature Superconducting Materials
to Thin-Film Devices and Wire

by Fusaoki Uchikawa, Kiichi Yoshiara, Shigeru Matsuno, Katsuhiro Imada, Hisao Watarai,
Shin Utsunomiya, Ken Sato, Tadayoshi Kitayama & Takashi Mizuochi

The authors have produced an optical modulator with LiNbO, super-
conducting film electrodes that feature high modulation efficiency and a
low drive voltage. Chemical vapor deposition (CVD) techniques have
been adapted to produce high-quality, superconducting thin films of
high critical temperature oxide materials. These techniques have been
successfully employed to produce semiconducting wire. The article
introduces these advances and characterizes film-quality improve-
ments.

Mitsuhishi Denki Giho: Vol. 66, No. 5, pp. 7680 (1992)

High-Temperature Superconducting Wires

by Shoji Miyashita, Hiroko Higuma, Ryo Usami, Toshio Umemura, Shin Utsunomiya,
Junji Tanimura & Ken Sato

The authors have employed a power-in-tube technique to produce wire
consisting of a high-critical-~temperature bismuth oxide compound clad
with a silver sheath, and formed coils from the wire. The wire demon-
strated practical J¢ values at 5 and 20K. The article describes selection
criteria for insulation and coil frame materials, and reports on experi-
mental solenoid coils and double-pancake coils. The authors investigat-
ed the pinning characteristics of bismuth oxide superconductors and
developed a material with the necessary pinning force for the wire.
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(2) BHREE AL FE/-0 300A mm?

r—7N47-n  120A/ mm?

(3) HBTEERATEERT AR 0.1 T
(4) HWBEEROZCHIREL (6.6kW,m' at 0.1T
(5) WHHEAJ 2SS T LHe 1500, LN, 110
4.1.3 BISEETER

AR EIRE TR T A TR OB TR RS & (kAR
BHERIITRT, 77, BEYRT7IORT, BEILEHT
BEREINIE A LB R B L L BIC, EATHE D KIEIC
WA Do —0, WEHRIERE (T 5, JAUMKIRETT
FH L7- BB R IR & OBUE A X IRET A7 D
DENTH D, EHEFOBEEAIZL - THEIIH 40 %12
WA 5 (100 BETOEE) o F72, HEEROBIAVNE
W BIERER IR L TERLE DR THI LI, s
HEZH40 % L:‘JJ&/}‘T% 5o
4.2 RBERBEETRE

43 TITIRAZ 3R Nngn R, a4 VRS
BETER A ST 2T, BIEERHEESLRE P TH
YW, ZOREMETHE, KE ﬁ@%&#f%%%@f
b, Tl:, KEBSRTEEL MOELIRA L. &
=4H1,000kVA @ 1435 (333kVA) & L7z a%yc%:i% 41z
Wiz X 8 1R d, I A VY 6HL (B, KE I 1 )Lt

3. 275kV 300MVA HBEEZ TR & HERBOLLR

BE Tt Sk £
¥ —Fr R (%) 18 18
£ N (kg) 22,000 83,000
o LN (kg) 4,000 30,000
HARN (L) 8,000 12,000
gk L — 44,000
Btk e (L) 12,000 e
dm N (L) 4,000 —
L {t) 70 165
WRHES (A mm?) 120 3.5
3 H AL B 16 4
ZE R R (T) 0.1 0.21
Elia = LR el (kW) 40 160
i HRTHE (kW) 0.6 1,000
HitsHd (kW) 450 40
K sk (kW)
100 % £ 47 fif 490.6 1,200
50 % £ Iy 215 450
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951 FARY

7. 275kV, 300MVA BRI TROEE
(ZAEE Rt A0

| 720

2T R
B B 2

_
Z%
/
_

|

g1
(&F - &E
J1)LED

/ : .-..&. 2

EEDTIL
BEITL
EEITIL
(HFDTL305—>) BHIATL

8880888888808 8000!
1

8. ERABEESLIREDME

BEEOZICA - FH - P - I0E - AR - BER - R

(SFexfA)

He, N2
Eeztz Eat |

x4, ERABEREEREDFET

= & (kVA) 1,000, 3 (HLH)
EE V) 4407220
w O () 758,,°1,515
i 917
AR IS =X
BEIA N 2 HHY 3 A FUAERR
BEa AL 6 1 51 FE AR
2 ER (kg) 700

MEAS6 x1) & L USRI EE%0.21T & L 6
HL & 92281240, BE - B(ET AV E SIZIRFER S
20, F—7Nb ) OERMEFIHITE 5,

5. & §0

S NbaSn a4 VERIEL, #N% 60Hz T:E857 5%
ZEIZE D, NbySn BEEAASIHAL L CHEATE LS
EEWPOMPIT LS T2, 275kV, 300MV A BEBLERS
OEESRET ATy, AT 3RO SRR OB, & %
BEeOEWTHLI LML, 2B, ThbL0OEE
E5ERT, BEREPTH L3BRkVA DFEEF b DOHEER
FIBEEEERORBEEIT) 2 L2 X Y, Nb,ySn HBELEH
DIERANDIHN—E EHEHT 55D LHET 5o

2 E XM

(1) Dubots, P., Fevrier, A., Renard, ]. C., Goyer, J. C.,
Hoang Gia Ky : Behaviour of Multifilamentary Nb-Ti
Conductors with Very Fine Filaments under A. C.
Magnetic Fields, MT-8 Conference, Grenoble Sept.
467~470 (1983)

(2) FHEEt, EHA B KOXM, SFHES, LESEFH,
RIFIGRE, pERAR, BIERT=3 &g 6 Sl
Nb3Sn I A WZRIT HHF%E, IRTH, 26, No.3, 197
~203 (1991

(3) # B, AT, RHs, ILEER], REIRE,
SFHIES, EHWC, JoES—, AEEEE] D 275kV 300
MVA SR EELT IO, BREREARN
PSCE AR, G3-8  (1988)

(4) FHEWM, HA B RORT, SFHIESK, BEEE:
AGRTZAE, AR, ILHEF D NbySn BRI A
WICEBRAS NS OREE, R AEEK
£, 923 (1992)
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MRI ABEE~Y T % v

EERBET BRRZ
HEEREA  LEBF
wE—B i

1. AW 2

MRI (Magnetic Resonance Imaging : TS IEEA X —2 >
7) VAT L, R O R OBS RIS 7 R
L CMEDWIBIRE 2175 b DT, # LW EMBIESHEEE
E LTI R EOTWD, w7 %y MEIMRI VAT ADE
FLREERTH Y, RO, WIS, BRTek
OV CEE RSP ERS LS, MRLAYZ % v
FELT, AARA, FEEYI Ay b, FLTCEEEYS
v MSERE SN, MRI ¥ AT LAOENTORBEIIE
L00EEHAT, 2096, BEEY 2y PRy
AT LDT0ELES HEDHTEY, MRI VAT LADERT
HbHEVZ L, BEECS Ry FOZIUIET TIZEHAY
bNL L)k o72Did, HRSRMEOBE,»S MRI V27
LOERIBEE< 7 2y FOBENIEICE y 7Y EEAL
TWh &, F/FEOBERYT Xy b OETHES D
MRI DERIZES LA EICE B bDEEZLND,

L TR 7 B BT - BKIRSHT 0%
FEE IS, MHERICZ 2 2 B ER SR & LTV Y
{, BHEEOE - MRI BT~ 7% » Bl H
AN DL BRI LIERRIZREH CTH 5o AR TS,
LR O MR BiBRE~ 7% » POFRREAMNL, KIZ
Lt DRI DWW T,

2. MRIYZXFLDOFREBERBRK

X112 MRI OFEH % HHIZEIRY 5. MR,
KOG ZHET BEBOKFREIIAEL T D, ZTDKE
IR E— A v b b o TR B, RO WETFRIREE
TR T — A ¥ OB ENIIFRF & 2 5T b AKIZ—

UNCLOY &2 B SR AN S =200 EEEEDER

BRI 5 &, KEEORSEE— 2~ M3, #HiE
FEFABANIER, ZOIRETEEET A M L - TKFEH
DB E b OB B OV A BRI TEE AT 5
&, KERITF ORI X — 2RI LRSI SR R AR E
BERI T, 0%, SR VAR5 L REER)
L, KEMOBRE— A Y MIFFHEROF IR > T,
OB, KEITEREE VA SR TR L%
BT 5, ORI A VF—DWRIBES L LTZET
ANTELZLND, MRIIE, ZOXIIILTHLNLHE
SHEBEFT R L - TEFREL, WEmERE LTH
BRI LDTH D,

B 212 MRI ¥ 27 AR T Vo A= P I EFRY
REeET 8B LY v b (COFICEBERLEEST
FHEL, INEHETHOOERETA N, BAILBES
WALEIER T b 728 AR T A VS STV 5b,)
B 7 2 MAKIZEEE L TESITE S b, HMEC
AT ARGIEL, MEARBETTEGLET LY
=%, PR A VHER, SEEIAVHER S5
VRS T A VIR & BRI A VR R T 5
—r ATV MO-FRRE SN, F L CBIEICEEE
Efg%3R L, POBOOOERELTITI AL vy
V)b, BHIHE* BEISRT 57200 VF A XA —TH A
FENRBEIND, TOFTEBEEYS % v MIMRI > 2
7 LDLIHEECH B

3. MRIBEBEEYY/ Xy MOt

WriEHo0.5T, 1.0 TR TEHCHR Y — WV it
& MRl FIBEE <7 4 v FOTHAEER1IS, FHEOHF
BAE2ITRY, HEOREICL - T, HheikEiies s

LCORNBERD Y — IV K, BEe#E
SMFORER, REMEEMSE©ZE L TR

— e A AN RSES TEHH TR L THIE L7
A ESE A i (1) SR~ ORAEF OIS,
. J "I (2) BB A= AEHIDTOKTFA — E A
oA < <> o % > S
— K= O, =7 %y boarxy
iR BRRIES G ML
h?%%% :E%%% (3) MBIz L DS vy raaA MR
SEMITIL SE®ITIL n
(#(2) 3
wEREEAES R @) 25442F 5 b ORHRREOHILI
1. MRIDEIE & BWE SRR
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(5) EBEEDY AR v ML AEBEMEOHER
B3120.5 TEHOHEAY -V M1 & MRI BBEEZ~ 7 %
v POV R, KE 8L, FHRE7—#9%20mm, 53
1.79m, 181.8m, £X1.85m T, BEIEALAATT,000
kg TH b, BHRE—FEIZEHEME L 4ppm , 40ecm DSV
(Diameter Spherical Volume : EkfA%EIK), 0.5mT IR
FUIERM2.3m, WS Tm TIDY 5 ADHATIEE
EROHFCEF L T 5, 72, Bl 54425 5 b
22—V FEEB AR T A2 2128, ) T 4
DIHER0.05L/h LLTFEEL L TV 5,

LIF, FEHEBIZOWT, 2ONEXHET 5,

3.1 BRY-IF

MRI AIBEE< 7 4 v b ORFIERO S - Fig, L
2= A —H — %P0 fHF7- NS B 2o R DRsE:
ST B RS LR A AR D S TR TEE
B Th D, RIWVERTERL, S~ 0OEE L 2{Th
VENH B, ZD728, MR DRREEICHIRE T B B
=LY — VAR, BEECS Ly FERMKCHETEORR
TV AR, &SI OERR N T A BT o
A NDIEDNZ, ZDSMNFO AT DR & TR 5 B
DF v relaf VEERY, BEER TS L
MZBT 74T — N EERDH B, —F,

DA G, 0 &) HHEFOENZ RN L TS~
TR REFT A1 bR Z TV 5,

Z D%t MRI FIBEE~ S 1 v MRAFEDOLHD S
—EBLTHOHAY —V FORFEL D, 198 F£LRED
R — VIR &BEE 2y FEEELTWE, R
=V FEREFTIE, IRIERORE, B —EOmMR, RO
BROPIENEETH A5, ThOEE T RETORE, &F
$ha—- s RECHER Y~V FERRALZ, LTICZOoREY
B,

3.1.1 BRI -V R

By — I RS S — )V FHOERE LIRS — L Ko
FARICKE CHIFT B, BET—27 2 — N FOFAKE L T4
(ENTRTEE L — IV FBIE (b ITRT & 9 Z2ER5s — v R
PEZOND, FIT, R~V N L ERBEHET 57
DRXETOPIHBRIE C=RITHESWHTIC & D, B DRI —
U REFE % IRt L7z |3IRITREREO—FIZRT, £
PORER Y — IV FPEBHE—ZHED S & TideEgka — 7Bl
PG  — IV PR R b & <, OB TH D 2 L%
»hH, B5I20.5T, 1.5 TOHCHEA Y — IV it S @BEL
2T Ay FORIERS AT T, BUTRT EBY, 05T

1. MRIRBEEY IR Y MO

BB TR E L7z MRI H{R %18 5 720121, 4t
EOREEEEL B2, WEEDD TR
BRI L > TR s Nfe LN — 5 — 2 HE
HOREY) 2 X BHROENETHNZ B L
BEThHE, Z0/%, MRIEZE# T 1L <—
¥ — R BB LT S N W I B AR
BN WITE TR A, X MRI R
FEICTHICEMB R BE 5 70 & L TR OB F 5%
M aEDts L bhb, E2AT, BOR
Ry =V Mt EBEE< 7 % v MIBIERD

BEET IRV N

T

S O me
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|
|

=4 AD NA-T

BEMERITLABR
|

BEEITIL

ara—42 e
A= HAD

X 2. MRI AT LADER

NIWFAA=D

W5 REE (T)

ARG~ (ppm)

BREEE (ppm/h)

0.5 1.0 1.5
+4,/40cmDSV | £3 /40cmDSV | £ 3 /40cmDSV
(BRitefir) (i) (R HEAl)
0.1 0.1 0.1

A~ AR (LD | 0.05 (GEHEME) 0.05 (iFiEfl) 0.05 (FEHeAH)
AHEME  (m/s?) 19.6(2G) 19.6(2G) 19.6 (2G)
DAY B A BRI 4 HEE S A
+ R S A + MR A
RS-V K oA [T73EAEN s
CASIAAREA (m) 1.8W X1.85L 2.0Wx2.0L 2.1WX2.3L
R2. ZEBEETTRY NER
¥ 0k A =
EHRES TAF A 5 P EGHEBOMERIC X o THASEE
Sy REELD, WA AOBERELEER LTS,
=B G/ VI DI, Ty IR INL L, BENTHL, T
7o, WA T AH TR, R R EE S TR T B,
T8 ML FEVL /A RFILVORARLI ST Y % 5 FREIALL,
/NS RBAOD S DIEANFTEETH 5,
. HEBEY—VFERHFIFAZ LA TE, BRRY KIS
L M R
K DRAEE
NOFREDRE | KEF - AR FORAILLY), RIS 2OBECETBEIZD
T/, HifEANY | BRESTRETH L, T/, HEAN) T AEBELESIKET &
Y ADERMEE | 2 LD, EERSERTYS,
PE S
RBE AR E V7o, GHRED T T Wk B A5
THE A5k BETHD, LAMWoT, R TONYHESEEENRETHD
R VS HEOEMIARE 2D, T2, W, REEEHN
BH CrEERMTERTE 5,
EMEEED | SEBHEN S SAAR Yo P e RALTHESS S0,
FELR EMEREELRERL TV,

MRI FBEE~ 7 4 » b« 5% - RYE - - BH - IUH - B
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3. A LB ITCBEEY TR Y b

T3y bD0.5mT $EHIZMm2 LT CTH Y, ENITER
TR D 5 TR A Z LAY B,

F 72, BERY =V FOshRE LTIy A DO EE LYK
WENBZETHA, F6IX1.5 T %y MIoWTws
v METICEE S N-EBOF  RVOTERIG—EIS 2
DRABEMT L2 b DTH B, RS — )V PR E TR
¥—EHUAAEEDFZE L RUT S W2 LD bo
3.1.2 BRH—H

BOWE Y =V Fe LOZE0a A VOREHIET 7 7o —
FHRETHES T AV, ZHUIBRS — IV FEiRiT5 &
FAAHZA L CHER— AT O e, TD72®, MRI
R34 NVEEFCIIEE D — v R OIEIAFE £ L C,
TR~ I C & 2 BAE A AW ETH b, it
W DRDIZR T VTR & 5 ISR — v F & tIHE
BUCIPEREREYR, 31 VEASUESICISIRERE Y E
B L7237 i 70 75 Lk S L, ZOfT 7o
75 axFRL, BAY — )V FEHIRE T — iR Ai A%
BoONAL L) RE T A NELEEZRD D Z EDTREL 2572
3.2 BEHITL

MRIIZ L B8R BWTEIR 28 57201248, BEE< s
oy FOIKRE L LTRSS, SRR EEED
WERAPEIETH Do LTIZFDOHE T IEND,

3.2.1 OIS

SRR - IERRA T 7R v b CIIEERES—RE (FRRERES
FEVTAT DA —REFSE O LEER) 1 2AERIHEA T 10 ppm
22510% ppm RRETH D Z EHEREN D5, MRI i<
v MTIE40cm BRMEFEIIAN T 10 ppm b DV GRS —E
HERKEND, Thbb, BWHERE—ELrbOI L
MRI fi= 74 v FOEKERTHE, £2T, Bit#Ho
MRI FEHE~ 7% v P TR TELZATEHCI A N TEN
TR~ 2B A 720175 B L 6 DEIDE MR L 2 4
FEATHFAL TS, w2 %y MESFHAS -V %
&, 0.5TCT1.85m, 1.0TT2.1m, #LC1.5T Tik
2.3mTHhh, a7 MERERL TV,

54 (548)

(a) £EA—/LKE3I—D b) B —I R§gE3I—7
4. BRI ROBE
£3. @RI REEOLER

BT — 2 F—A1 | Fr—R2 | r—23

3— 7 O Hd4(2) | K40b) | K4(b)
B 75 VOEE (mm) 48 48 58
Y=VF i a—soES  (mm) 48 96 58

" & (kg) | 5,700 5,700 5,700
B | A (m) 2.3 2.7 2.9
0.5mT) | g (m) 3.7 4.1 4.1

osTvrzyk (M LSTTIEYE

s 0.5mT

ER I KeU

BRI KL

BRI Ras)
@ BBETTRY A
© BESHR IR

5. RhHESO

T/, A NERICIE= A TF 5 2 (NbTi) BEERT &
FOEREEENEIC L > TBRIL, SXE AV 2 8YEL
TWh, TANVEKE LTEVWERE—EIEL NS L )%
ETLTWaAY, ERRIET A NVEMEL T E B OBRS
R, MR~V FIUTREER LT LD, BEMFYTREL,
B ONDLRSIG— B ITHRIRAUEL VT35, D&%
PR AT O L MIET A2 kv 3oL
IPATVA, ¥ 372, I VR (BEE LI )L
EHEEY LT A N) EREMARSR @RS 430308y ¥
T L) Db, BEEY LA VEENPKTH), HR
HIERI AN B EIR SN B 720 EFRREREIIAE, &
I OREE % b DB OBENC X AHROE N« BT
5 BiEx L DHOR T D b, —F, Bl L 13RE
ROBALEFIH UBFRIEZAT ) 0T, @EiE<s 4y b
KT —NITHLE SN Do REMER D 2 ST B TV gk
= b, MIVEOBETRER S b, MHAYREZBNSE LRl
R 2SI Lo b B CRER S —EER RO MT 2 B4R
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TSR o A OVERBNE, 551 8 — )L R EIZERE S D BT S
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3.3.3 KFEH—E XK~k
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FOFSET AL BEBIL Y, HAOMTHATEREANY
LFEIZERE L IR R R A 2K, K —E
AR—=MNEER LI, ZHIZE T by MRED/OHD
VERIES T 5 2 EATE /2, 0.5 THOR/INKE
22.1m Th o,

33 5§ B E
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BHZEAGFE L2 T $HnATRET, B TOFGINIBWTE
BB IAETH B, T72, KEHFTIE, BEHMICMRI &
AT LB BEA MRI2MEHASINTOEr—2bdH
575, ZOBENHE MR TIIBEEE 2 NS IC & 2 8Ea 0
HEVEER RO 720, <7 Ry N ERE L 7-REECORE)
PERENSHDT, EMEIRINETOETRERC LY, THE
SREEDRRERAT o 720 FEATREROIER, PIE0WIREEZ b
DI EEMERT B L L DI, EITROBRE—EE{bicow
THRIED W & R L7z, 72, R0 3HREE R,
Brho<w 7Ry P RRLAZBDOT, THRRBROMEE, FrED
THRRE % D2 & #FEE L T 5,

4. SRR MRIAEBEBY /Y b

4.1 GMAAY 7 LRREMSE MRIFEEEY 2y b
i3, REICH7 Y- T EAREERAE b Lo
Y LA ORI R ED T E/2AY, 1989 EHR T T
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DFACIZHEI L7z S O/NEA) o7 LTLEEDBIZSIC L D),
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