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Abstracts

Mitsubishi Denki Giko: Vol. 51, No. 2, pp. 135~38 (1977)
A High-Voltage Static Inverter for Subway Cars

by Shigerv Koyama, Toshio Mikane & Atsushi Kaga

A set of 1500VDC 23kV inverters have been developed as power supplics
for an }l-car train of the east-west subway line of the Sapporo Munici-
pal Transit Bureau. These investers not only provide control power, but
also arc the first in Japan to ecffect coordinated running with
regencrative-breaking-type chopper-control cquipment. Further, the
implementation of parallel automatically switched control circuits has
increascd reliablity and greatly reduced weight, in a design eminently
suited to subway cars. The article discusses the specifications and con-
struction of the inverters, and presents the results of in-car tests.

Mitsubishi Denki Giho: Vol. 51, No. 2, pp. 99~104 (1977)

Recent Trends in Steam-Turbine Generators for Fossil-Fuel
Power Stations

by Kazuo Hayami, Akinori Ueda & Yutaka Uematsu

The rate of increase in the unit capacities of fossil-fucl stcam-turbine
generators has peaked in the last few years but the age of the 1000MW
generator is established. The present trend is to handle the base load
with these large fossil-fuel or nuclear generators and to use fossil-fuel
generators of 450MVA or less [or seasonal or daily load imbalances.
The article discusses changes in fossil-fucl generator capacities in Japan
and other countries, problems aflecting large-capacity generators, and
points to be considered in regard to peak-load fossil-fuel generators.

Mitsubishi Denki Giho: Vol. 51, No. 2, pp. 139~44 (1977)
System-Criteria Definition in Industrial Plants

by Yasuo Tachibana, Atsushi Inamoto & Masao Takahashi

The development of high-performance control systems necessitates
obtaining a clear delineation of the industrial system to be controlled,
and concise designation of characteristics is required even for the most
complex industrial-plant systems. The article describes the development
of an approximated model, based on observed values of system inputs
and outputs, which was used in implementing computer control. After
discussing the criteria-definition method, the article presents examples
of weighing and moisture-supervision systems for papermaking
machines, and a criteria-definition system for the iron and steel industry
involving a reversing cold mill.

Mitsubishi Denki Giho: Vol. 51, No. 2, pp. 105~10 (1977)
The Reliability of Large Steam-Turbine Generators

by Sadao Matsuda, Norio Oishi, Hiroyuki ito, Kozo Yagi & Akemi Hijikata

Assuring the reliability of steam-turbine gencrators despite recent
increases in unit capacity requires thorough consideration from both the
theoretical and experimental viewpoints. A full program of reliability
assurance must be carried out, including computer-aided simulation
analysis and assurance tests using full-scale models that take into account
all functions. The article discusses new technology for reliability
improvement and methods of reliability assurance in terms of rotor
vibration, stator-winding support, rotor forging, rotor wedges, the struc-
ture of water-cooled coils, bearings, scal rings, etc.

Mitsubishi Denki Giho: Vol. 51, No. 2, pp. 145~48 (1977)

A Vehicle-Impact Testing Facility Using a Linear Motor

by Toshiyuki Furukawa, Kotaro Itani & Toyoyuki Kawachi

A vehicle-impact testing facility using a linear-induction motor (LIM)
has been delivered to the Higashi-Fuji rescarch center of the Toyota
Motor Co., Ltd. The high acceleration and deceleration of the LIM
has made it possible to shorten the test track considerably, and the fact
that the device can be installed indoors greatly improves test reproduc-
ibility and apparatus control. Impact tests can be carried out at speeds
up to 100km/h, and high precision is achicved through the usc of im-
pressed voltage control and a sophisticated speed-dctecting machanism.
This testing facility has drawn considerable interest as a practical appli-
cation of the LIM.

Mitsubishi Denki Giho: Vol. 51, No. 2, pp, 111~16 (1977)
Developments in Gas-Turbine Generator Plants

by Yosbitaka Mori, Kaname Mori, Isao Furo, Kenji Ueda & Yasuo Matsumiya

In recent years there has been a precipitous increase in the unit capa-
cities of gas-turbine generators, combined with demands for an improved
space factor, the prevention of noise and air pollution, and fully auto-
matic control systems. The article discusses some of the significant
achievements that have been made recently in terms of: 1) adopting
[orced-air cooling blades that raisc the temperature of the fucl,
thereby boosting output; 2) developing an outdoor-package construc-
tion for the turbine, generator, auxiliarics and control equipment in
order to reduce installation spacc and suppress noisc; and 3) adopting
electronic devices for more sophisticated, automated control.

Mitsubishi Denki Giho: Vol. 51, No. 2, pp. 149~54 (1977)

Power-Supply Equipment for the New Tokyo Air-Traffic
Control Center

by Tetsuo Morikawa, Yoshinori Mukai & Fumihiro Kitada

In order to modernize Japan’s air-traffic control systems, the Civil Avia-
tion Bureau of the Ministry of Transportation has constructed at Tokoro-
zawa the New Tokyo Air-Traffic Control Center, to facilitate cxpansion
of the flight-data processing system and development of a radar-data
processing system. To assure the smooth operation of the Center’s ultra-
modern equipment, high-reliability power-supply apparatus has been
installed. The article describes the equipment, which comprises 66kV
power-receiving devices, 11 constant-voltage constant-frequency power-
supply units, 6 dicsel generators, and supervisory and control equip-
ment.

Mitsubishi Denki Giho: Vol, 51, No. 2, pp. 117~22 (1977)

Recent Trends in Electrical Equipment for Geothermal Power
Plants

by Hirokazu Kubo, Yoshihike Hirosaki, Hiroshi Morisaki & Kinya Sato

Japan is under great pressure to rethink its dependence on petroleum,
and to achieve diversification of the ecnergy supply, there is a reawaken-
ing interest in the exploitation ol geothecrmal cnergy, of which the
country has a bountiful supply. The article discusses an order for a
geothermal plant recently awarded to Mitsubishi Electric, and specifi-
cally the methods used in combating corrosion of electrical equipment.
Some concepts concerning future operating systems for such plants are
also presented.

Mitsubishi Denki Giho: Vol. 51, No. 2, pp. 155~60 (1977)

A Centralized Control System for a Water-Supply Network

by Minoru Tomita, Shinobu Yanagisawa, Satoru Tanaka, Kazuhiko Sekigawa &
Haruhiro Nagatsuka

With the recent rapid increases and fluctuations in water requirements,
it has been necessary to install new cquipment and assurc optimum uti-
lization in order to maintain the stable supplics of purc water on which
socicty depends. The article discusses concepts of effecting centralized
control over widely disperscd waterworks facilities, and describes a repre-
scntative modern system operated by the Kanagawa Prefectural Enter-
prise Burean,

Mitsubishi Denki Giho: Vol. 51, No. 2, pp. 123~28 (1977)
An Electrohydraulic Governor for Steam-Turbine Generators

by Toshiyuki Sasaki, Yoshio Yokosuka, Yasuii Endo, Koji Morioka & Hirotada lyota

Electrohydraulic generators are in practical application on steam-
turbine generators, and in cooperation with Mitsubishi Heavy Indus-
tries, Litd., Mitsubishi Elcctric has manufactured more than 10—
including units for large generators, Turbomasters for medium-scale
generators, and Turbomatrics for industrial generators. The article
discusses the features and fields of applicability of thesc governors, and
the technology of reliability improvement.

Mitsubishi Denki Giho: Vol. 51, No. 2, pp. 161~65 (1977)
An On-Load Tap Changer Using Vacuum Switches

by Akira Higuchi, Kazuo Yoshida, Katsuaki Ito, Kazushi Genkawa &
Takashi Yamanaka

Mitsubishi Electric has recently manufactured 30 on-load tap changers
using vacuum switches for use in an aluminum reduction plant. The
tap changers, the product of many years ol rescarch, arc the first in
Japan to take advantage ol the outstanding switching ability and long
contact lile offered by vacuum switches, The article describes the new
tap changers, noting some of the problems cncountered in product
development, and how they were solved.

Mitsubishi Denki Giho: Vol. 51, No. 2, pp, 129~31 (1977)

Automatic Computer-Control Systems for Fossil-Fuel
Power Plants

by Katsuhiro Ono & Yoshiyuki Hagura

The application of process-control computers in lossil-fuel power plants,
which initially was centered on data processing, has more recently it has
been extended to sequence monitoring of plant operation and to opera-
tion guidance, until at present there are control systems for unit start-and-
stop operation. The article describes the extent to which computers are
applied in such plants, and discusses future trends. Also presented are
some typical system configurations, showing how the new MELCOM
350-50 computer can be used in centralized instrumentation based on
CRT graphic display, and in a multicomputer systcm.
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o B L VBRI CH B, BT, T o ymrE-2 IGHICH
UHEOERITERz 2 < b,
(1) Hiz58 a5 W6
(2) —MRZERIGH (b - Rkt
(3) Rk
B EDHBCHRTRTORBEL BT TEY, Ahcd—RTEFI
5L CTRIRDIREIGH E SREWRBEWEE N 20, 45 -
TE-2 DIGHVIRZEHENICIToTw3°
CORVPFER L7 taz BEIE LS (B) HELTERRG v-re
-2 X HIHEGHEABEE R, Jore-a ORI BB ICRIL
b DT, BAMBEE LG, RAHEE 3 G OB sS4 523
THT ek VEEONE L, BALICIREI L, © OB
TEERICH B BT b, FBOEAEE TOMET 2 b 0T
DT LEMRBLALb DT, CORBEBEOMECOWTHLET 3,
Pede, TOMOFBEHEICHT S s EOHMHTEE LCE,
ZORLLEBRBNRTABIKCH B, CORDIFIC 52t BHOHE
JEHEC RS D b, BN RBEODRBEEORE, HBo
BRER CE < MEARD 2, SEO y-7e—2 HXOBSICH,
UZrE-2 OBREHIEIC X Y EEE o BT E AT AECS b, BB
B#fned s, BEBORBIREEEbEHE ORI % b 05t
BEETHD, C0yz7e-2 HRICE 3 BB B ARG,
1¥y2 @ MIRA, T gy @ Ry, 2302 O L- & ECEnTE
FMEE T 22, Rt 7 ¥ oA © O3 L
> TEY, FREETCETDCOEHTH 2,

2. YyzZr7E—-4

COERICHT 2 Vore-2 [GHE, T OWEOLNIELS <
5,

* BN, RO

s BERMEOR BT ORER

- EEERE A A ERET
DIFRIC ) 27e—2 OIREEHREEME O IR AR ETH T & 2 &
AENK, VZ7E-2 KD TRIBKIZ LEGE R SH2EE vazs O
ISHCEBEICE > Ty 32, —NICRBDE v BEEI s LT,
FFEOMER BB CHET 5,

Jo7E-2 RERRESISER OB L LTELbNE ko, FH -
WG X R, W, ERERD L. LaL, —RAETHE
c BERA~OEHAEHECAR S, MEOMEEI A LKLY, B
A EVz7qudoyave-2 (LIM) BERE 5,

=

iy

IR 3= o/ N A T S

Kl

e PR T E—4 B = FE—-H —— LR
(Flat type LIM) {Double sided LIM) (Short stator type)
2R

(Short rotor type)

R =FE~5 —
(Single sided LIM)

HIRF

(Short stator type)

FE2RFL
(Short rotor type)

WA =7 E—5
(Tubular type LIM}

1. yzre-z OFE

2.1 y=7E—-50OR
JI7e-x BEMEHE & R A Y, BIREEMERLAA Yore-s BET
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Hi k1A (2 KEFTTE)
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MARIC X 28 vars EHIRT 2 0EAD B, THENEHED
FlRd® 223, AREMAEEEE, BE IR cREBRERY,
Hi b LKA cCRERREEEBEL T5ACH 5, BIEEC
BU2Lw 5 () BEEHRIT 2 OBFEE 300km/h & vwhbh
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HATTh A, RPOBEBEIFLE b ok, REHME S
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FREIND D EFRBEMBHRXEZEAL, vo7e—2 OMEFHEC X
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3. BB LR | gl y-re-2 %W
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CORBEBECERI NIHBRKRO LB TH D,
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e L, 2,000kg iz 2EE K LTHHRA -
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REEE . BAERE I S TR 3,000 kg 250 kg
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4, 1.2 HEER
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K 3. yzre-2 EREIGENBK Ttz & i EOFRAN
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4.2 ETK

BT SAEERN (R4.) CFRTL 5K, psA-Y1Y7, U-7E
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FEERICL D 1o7E-2 OEEREE, BERINESC L 2 nsEEkk
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a2Rl a2F | Uve °f [perzein
23MC T —
=55 v &
U Gegeeus) (bAuis N @3 A
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DEE, 7 HLEBRENE H % k5

(3) BBEHAROREEILE CEREERDHR)

6. = 5%

C ORBEEE -1, $16Hh AMKCH T V3N E T 5 BEREOYERE
TR R PD e L yore-5 BRBIAREOMARERME, RUEHIC
B 5YEHHEERBRE RO L Ba BRI L 2.

6.1 FrRE
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(2)  BEB)E HERM AR

(3) LEHaeE

(4) Hbat Jo—+ Vedalla

(5) WHrEEEAR

C ORER, SERBEIEARNHREG TR TS L L b, YoFE-2
INEREE O ik & R HEE O IC X b B A I 05 m]
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6.2 HEWIERER

sy 238 AHEIKRDO EEDY TH B,

(1) oz HRHR

FEEM LD 70% LIF
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(1) M B/E 3300V(100%)
(m) ” 2936V(90%)

FiE A (km/h)
o
o

() ” 2656V(80%)
(=) ” 2320V(70%)
GR) o+ 1961V(60%)
(~) o+ 1642V(50%)
0 16 36 30 0 55

nEEEEE(m)

8. 100 km/h & EH: ALEE:
F 2. EHEHEABRER

WiRERHE | & PRERE | BN | & W R | R

(km/h) (kg) (km/h) (km/h) (km/h)
100 1,200 102.93 102.3 102.6
80 1,200 83.22 81.8 82.4
60 1,300 63.58 63.3 63.4
50 1,000 53.7 53.7 53.8
50 1,000 53.7 §3.7 53.7
32.2 1,000 36.24 35.9 36.1

(2) y-re—a REAHEEETHR

(3) SEElEHER

y-7E—2 BREIAEOBEETHERIC & v 186 hichnsEiEas M R %
X 8. KiRd, CTIRERI L 2EHEABCTT 5 IEEE, #{E
HE, WL EOREEY TR CETEER I X Y EEAE T
Bidicfibiiik b D, ZTEHRTECESEREHEEOETRBR
BE b & BB EOETEE CHT 8 Jodss 2ER LA, Th
X D IEREIE, HEREL COSREHEBIER CERERDOL
# b, HBROBEEEARCHEL 2,

FHIC X HERBERO—HE R 2. KRT, F, HEEE
B - 72 HEBEEEHEEO 1v3u -2, BERRLUEE - #
BEBSEIER 791w bF-2, FRER L BB EEETTHRRIC L 2R
HMLECBT3HEELERETH L, COBRIHELIELSIC,
SBEMERCIE R CREE ARERBATTh I, Fic50km/h O
TR B TREZERE LA FED LY, TokEriieT 2
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{LOFREFFCRAL T 3,

. ¥ U
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(1) #esleX b BEiBETrh O TRITEHEISRALIE 2274 DIEK
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BELT, TTIC kiR vass ML D720 OTARALERE % 808, FER i
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T Tk 66kY SHERMEZ R Lo, WERRELEFEEE 11
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BEEZHERL T 5,

AR C OBFERRIC 0% 2 OB BT 5D DTH B,

2. [|@ B H# R
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B 1. i OEFERME O BMERR % R MZBRER 2256 & n
SERGMMATDZ OB RIET 2 0 ORERHE LT, &
ETHEFH, »OEEEOR AR RD b3 DRAHKRTH B,
BHECD » TP N MBB OB e+ 2 BB va5s &
THC LI BBEAERTH D, ML VMR O RRRRED
BRIAFREOEEE C X VKOEDIC KL CEBEI x5,
(1) ZBEEEETRELAEEZ?ET3AHOEE (A THELK
33)

BFEE > ELEEREERE T CVCF i) 2L T
L, BHRERD Avorwd CHERA sr—L REERE (LUF D/G %
Bt 282 b 0T CVCF BHFITTE vz274 #FEAIE L, 10
U BEERRER Awr) B2, D/G EBRMAREEER
108cAMTT 2 C L ATEER b D & T 5,

(2) ERMEOFEIHECE 2AHOERE B RELHTE)
FAERY 20X A LAERcr DIGERX VT2 b 0
<, DIG 0oEHik ABRLEL,

*RFHREET v REEEWERT e R 3

SRR AR O B UM

(3) HAEREERICTERTAEE 2 5 EE (CEELHD
FRRIED S % HH Avored 2HERVD O

FEHEST A BEOLE 2 B, OMFTE BRI 2254,
@iz L5 THRALEL vazs, @FH, MEH, SEERE o3z
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HUEAR R Y 150kVA & L, EEQD, @ofAff 60Hz % dif+
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(6) SERBE EHEBIBHRKUTEH
INLDORDOEDOEORAIET S 66LkV FEXS L o (1 1.
D B52F12%) #H%, * oERATEAEE-D/GEZBOWT
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fre LCHHAERR L DIG#E~ (= 0iidh) UMz A TEE
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