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Abstracts

Mitsubishi Denki Giho: Vel. 49, Neo. 7, pp. 510~15 (1975) UDC 621, 316. 3
High-and Low-Voltage Switchgear and Apparatus
by Yasuo Kajita & Kiyoshi Kakinuma

Modernization and improved reliability of factory receiving and dis-
tribution cquipment, has brought about a large increasc in the use of
metal-enclosed switchgear—typically mectal-clad or cubicle—and a
variety of enclosed switchboards have been manufactured for various
application fields. The paper describes the features of some represen-
tative types of Mitsubishi Electric’s standard lines of enclosed switch-
boards, in a full range from high- to low-voltage, and discusses recent
general trends, with a view to providing reference material in planning
for switchgear installations of this type.

Mitsubishi Denki Giho: Vol. 48, No. 7, pp. 519~22 (1975)

UDC 621,314.2: 621.3.027.85

640MVA 500kV Transformer for KEPCO’s Okutataragi
Power Station

by Katsuji Sokai, Takao Ono, Hiroshi Otani, & Hiromichi iwai

Mitsubishi Electric has completed a 640MVA 500kV 60Hz 3-phase
transformer for Kansai Electric Power’s pumped storage hydroelectric
plant at Qkutataragi. The transformer, typical for this type of plant,
is installed in an underground room adjacent to the generator room.
The transformer primary is independently connected to two gencrator-
motors by two isolated-phase bus circuits. The secondary is direct-
connccted via a single 500kV oil-filled cable circuit to an outdoor
switching station. The transformer is shell-form and is forced oil water-
cooled. The special separable three-phase construction aflords reduced
shipping size and weight. The main transformer sccondary ncutral
point has a separately mounted voltage regulator, and on-load tap
changing is employed.

Mitsubishi Denki Giho: Vol. 49, No. 7, pp. 481~86 (1975) UDC 621.311.4

Modernization of Industrial Receiving and Distribution
Substation Equipment

by Kikuji Kotaki and Shokichi Niina

With modernization of the installations of industrial users of power
has comic an increasc in large-capacity receiving and distribution
substation equipment. In the supervisory control field, alarge number
of integrated centralized supervisory control systems have some into
use, to include control of prime-mover and air-conditioning equipment.

Spee requirements for the equipment are also severe in terms of
labor saving, increased reliability, freedom from pOll}lthn, compactness
and cconomy, but technological advances are being made to mect
them. The article discusses the circuit systems and equipment involved.

Mitsubishi Denki Giho: Vol. 49, No. 7. pp. 487~92 (1975) UDC 621.316.7

Recent Developments in Centralized Supervisory
Control Systems

by Hideo Watanabe and Takashi Nagai

In recent years the range of application of central control systems has
broadened, and the cquipment controlled has increased in scale,
resulting in a heavier burden on the limited number of operating
personnel. In consequence, the traditional concept of c,cn.trahged
supervisory control systems as a simple ‘bringing together is being
reviewed. The paper takes up some problems of conventional systems
and considers directions for future advances. Some simple planning
examples are included, to illustrate the sort of functions that should be
selected for a centralized supervisory control panel, the best configura-
tion of the pancl itself, and the most suitable system for the display,
which is the most common source of problems.

Mitsubishi Denki Giho: Vol. 49, No. 7, pp. 523~28 (1975)

UDC 621.316.57.064.242: 62—752

Transportation Test of a 500kV SFy Gas

Circuit Breaker for GISs

by Yasuhide Takahashi, Naohiro Okutsu, Takeo Motoyoshi, Mitsumasa Imataki,

& Ei Tsuchie

Since the 500kV SFy gas circuit breakers for gas insulated substations
are of tank-type, not insulator-type, construction, they cannot be dis-
assembled for transportation on ordinary trucks, but must be shipped
in one piece. This requires the use of a low-bed trailer, and transpor-
tation tests were undertaken to confirm safety in transit. The paper
presents the theoretical basis and actual results of tests carried out to
check on the transportability of the equipment. A data processing
system was developed for use in the measurement and processing of
data. Vibration to which the equipment was subjected was obtained
from analysis of road surface irregularities and vehicle vibration, and
a method was developed for the statistical derivation of equipment
strength.

Mitsubishi Denki Giho: Vol. 49, No. 7, pp. 493~97 (1975) UDC 621.311.4

Protective Systems for Electrical Receiving
and Distribution Systems

by Shigeru Fujisawa, Hisashi Amano, Hidesuke Sugai, & Tadashi Matsumoto

With the incrcased scale of the clectrical receiving and distribu‘tion
systems of industrial users, effective protection can no longer be provided
with overcurrent relays and grounding protection relays alone. In
other words, bus protection and pilot wire protective relaying arc being
applied even within the subscriber’s own system; indeed usegs’ facili-
ties in which this is essential to system protection are on the increase.
To assist in coping with such problems, the paper presents some repre-
sentative types of protective relaying devices, along with operating
principles, points of application, and cautions in usage for cach.

Mitsubishi Denki Giho: Vol. 49 No. 7, pp. 529~32 (1975)
UDC 621.311.4: 613.16: 001.24

A Program for Calculating Noise Levels Near Transformers
by Kiyoshi Tamura

Reduction of transformcr noise is not a new consideration, but recently,
intensified efforts have been directed toward design of low-noise-level
transformers. There have been cases of the use of anti-noise barriers,
but whatever the means, guaranteed levels must be met at the edges
of the substation site. The basis of the approach is calculation of noise
distribution, required for devising countermeasures. The noise calcula-
tion program described provides a relatively good picture of noise
distribution, and is put forward as an effective means of developing
noise reduction measures around substations, with a relatively low
margin of error.

Mitsubishi Denki Giho: Vol. 49, No. 7, pp. 498~503 (1975) UDC 621.314.2
Transformers for Receiving Substations

by Akio Sakimura, Mitsuru Shirai, & Teruyoshi Bando

Rapid increases in the demand for electric power have resulted, in
recent years, in a rapid rise in the capacity and primary voltage of
receiving substation transformers. There is also a greater variety of
loads to be supplied, and the power systems thereby required are
becoming extremely complex. Thus despite pressures toward restricted
substation sites and increased sensitivity to problems of pollution,
consumers are vocally demanding safe, high-efficiency transformation.
The paper describes the latest feeder substation transformers, which
accommodate to these demands.

Mitsubishi Denki Giho: Vol. 49, No. 7, pp. 533~38 (1975)
uUDC 621. 318. 5: 612. 317, 7

An Automatic Testing System for Protective Relays

by Fumio Sakamoto, Teruo Nozawa, Tsutomu Toshida, & Kazumasu Hayashi

A system has rccently been developed for automating the testing of
protcctive relays. This system uses a MELCOM-350-5F control com-
puter to simulate power supply fault, applying the desircd voltage,
current and phase difference to the unit under test, and automatically
monitoring tap position, phase characteristics, etc. Designed for uni-
versal application, it can be used to test not only finished relays, but
also models during development, and a scanning capability makes
possible the continuous measurement of the performance of several test
relays simultaneously. Thus it should make a major contribution to
reducing the labor required in testing.

Mitsubishi Denki Giho: Vol, 49, No, 7, pp. 504~9 (1975)
UDC 621.316.5: 621.3.027.61.83

EHV Switchgear for Industrial Subscribers’ Installations
by Yutaka Tawa, Noboru Yokoyama, Toyoshige Omoto & Tomohiro Marutani

Because of the wide variety of EHV circuit systems and voltage ratings
required in industrial installations, according to the purpose, scale,
and other installation conditions, there is also an extremely wide
variety of hardware used. Mitsubishi Electric has developed two repre-
sentative equipmient series to meet these conditions—EHYV enclosed
switchboards, and SF; gas-insulated switchgear. Many units of each
are now in use, in accordance with their respective objectives. The
paper gives a general description of the hardware, and some points
to be observed in using it.
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s i e it ) 600 SR
7 v - & @® Kk EF OE} A 800 1,600 3,000 33
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5 5 3 X 2
B EI Lss 600V 22,000 42,000 50,000
SRR L« BPREHE o - 500V 30,000 50,000 50,000 TR 12 4 2 riestT
(A) veha 20V 42,000 50,000 70,000 B S
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OB & A E W (1) L+ BIHD 2.3 BP0 ORERORA
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I T S N S (s) 0.07
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E i B # &3 [ (s) 0.04
L = B & MW @wsse) (F4z70) 3
i % (kg) 95 98 135
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op g | PR pRE 7T A AA | AB B BA BB BC C CA CB ce cD
(A) (A)
3.9 550 600 17 10 600 140
200 1,170 720 350 350 960 1,890 1,170 2,500 300
Bk
4.2 830 1,000 23.8 110 205
300 — 1,325 720 " 475 475 90 | 1,890 1,180 2,500 300
3.6 420 600 13.2 110 140
5.0 1,380 1,500 35.8 115 235
500 1,655 720 " 570 570 960 1,930 1,230 2,500 300
5.0 660 800 17.1 110 170
5.5 2,070 2,500 49.2 15 470 | 2,750 600
750 1,850 950 " 435 635 | 1,115 | 2,155 1,455
5.5 985 1,000 23.5 110 205 | 2,500 300
5.8 2,750 3,000 62.9 s 470 | 2,950 500
1,000 1,910 950 " 770 770 | 1,120 | 2,485 | 1,785
5.8 1,310 1,500 30.0 115 235 | 2,800 600
1,500 1,910 950 " 1,500 770 1,120 | 2,700 | 2,000 3,050 | 1,000
6.6 2,090 2,500 41.4 110 470
2,000 2,020 950 " 1,510 780 | 1,120 | 2,700 | 2,000 3,05 | 1,000
6.5 2,640 3,000 55.5 15 470
) 2REMERREHRESTEH AR ESETH S,
\\rﬂ. 5 # AC
~ g
2 1 2 3 4 5 6 i g
\ o~
Fae
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b —
5 < A %
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v 1 %
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Q
'3 ]
s}

4 7 (*)
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ENTWD, THREERS LRET BB X 2 BIEORE -
AEOHRLTEC L, BEGOEHNAENTD 5.

4.2.2 ERRT—-BLIDERE
(1) EJB ovto-ituz SRR, BT EIC 1ZsrELTw
20T, F—HiREELTHIbD 10ut ~OHWEEIET S C &R
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6. CLN JBMHET 2 IR L 2

BEANTE Y, BRCBEEN» LA IR

AR B A B Ao b, BUMIGE 2
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(6) FHIE LT, BEMAR (10, ~EENBT2) 2EHL
TnEDT, 1w GEOEERR S tAL—F 5,
(7) BfFAP2wOC, FiRED LEAGICENL 20, {574
se h 2dn,
(8) WHUCHHD 7 ERFIMEAE 2 AT 5 CLN I BESE (hA £
=) BT B 2 ICk 5T, 460V, 200 kA iSRRI E
fiHCc%, »oAMICER X2 NFB %/ NF-100E JZ ¥,
ER L - clHT 2 C L 5TRETH B,
(9) NVIBIE Wl Y- %% 100 )KIHT % 20T, HilgE
DIFE L < Wi, %, BRBTHETD 5,
¥ TR Y- ZUGHTILE, OB INIHEL <
W & O Lo b T % %,
(10) 1zwt O A0 AROMERE EBAGTH B,
4.3 CNF-EF+a:—EZLDTE
CNF-E T8 +2-Eon 428, EJE oo ro-tus OEiRERRE L
TRRFEr &, EOIEEL LT OBk e LT xh, $ig <
DIHAZEF TR Tnd,
4.4 CNF-EF #a—EZ2ALRTHROBR
(1) #NFBCewazyrELTEY, FHETE S,
(2) % NFB @, Bz icBtd ohTwa 0T, 1HOHHEITC
% D NFB BT E 3, (FRic NF-100EJBRIT O NFB i, #
PEBR b LR 2 BT <3 0, 1amwp i€ 2o NFB 3
WiTE 3
(3) NFB 0#{ER, KEULFHACTICENTES, Ak
REV DL EHEAZRET D EEBEELL TR RO THRETH 5,
(4) Re&UWoiwcld, BH I52740 DEHFBITH Y, MNirb
NFB o BFpikig® o c taicE 3,
(5) KReUV LD WiciE, 7 TsFk 300 mm O/h & KL BET T
H Y, WolEl, RN, EEG B yo- SEWENT B C s
TE& 3,
(6) 1zwr Ll Tw3 0T, MHife e A S
ERELCH B,
(7) 2Zwr QWS P EOCARORR EPESTH D,
(8) E B, A%l AL LTEY, » 2R Ew
DTHIAME LA BICERSTERNTE B, &d, NVIE EBE Su-n
KU NVZBZ I8 Yo~ OB & Al cdH 2,

PR FEBREA L 2 U B - HEF - liid

5. BEEFHEBEORER

(1) /el - st
ISR S A X Lo, 3 ~6kV o352 OFT#IcE TS, L
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~ A BSREASTATREIC 2 e THE L o Wi ORBIC LB L 2 5
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(3 ) EEEE
BT ) fUFR & h 2 SR O BB AR 1, BRI I BN
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FTETERRLOIACHELTH S 5, COL S RS ELTA,
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WEFRITE D L HSWHEICE DR,

T EF XM
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HL, R#EET-Tn 5,

Jods46

UATL D A-FOI7 OEE &
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NP PPN e
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55 A LTa—Fqr2
\?2\\\ DS-1 DS~5§ DS-8
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END

14. ATR »25¢4 #/F 20-F -1
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CILLD YInI7 i, TRCHRES TRE S, ETETE 2
~AAT ICETTEMA BT, 4% Sudss B aaousL BEE
Thil, & Jods6 BOETEEERICH > T, Yruars LHD M
BicHTbI D, BEiIC ATR yr7s OBVE 2Jo—F+—F 2B 14. €
KT,

4. ERRA

A—h BT BHBOE LD RBE L ke LTER S ATR
vazs OWER AN Lico BHBERTH 5 (REEIERR, 77076

t\

BB, HOKEE KEHESEBEL 5720, BWEE
B & GEIISERE 5 2 D4, RAUCK T 2B ERBETHY,

@l [ BRTHEEH TN A NALRE T h L, HiC, SEIEE®
L7738, CRT, XY SpuaGic k3, HEGEoFER, Tk Fk
st o IS E S 0, —B L BB BB 357,
¥ e S A0 Eh LT, EREERIRL, BICNADOFEL
7o, EIEEERISE R FIET TS 5,

e
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