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Abstracts

Mitsubishi Denki Giho : Vol. 57, No. 10, pp. 27~29 (1983)
A Model SF;-Gas-insulated Converter Station

by Yoichiro Abe, Masao Yano, Kazuhiko Tada, Shigeo Hayashi
& Isao Nishio

A model 125kV DC SFy-gas-insulated converter station has been
developed to increase reliability and compactness and reduce costs,
and overall performance tests have been carried out. The station,
which is a fully metal-enclosed type and features digitalized con-
verter control, represents the first step to the HVDC converter
stations of the future. Valuable experience was acquired, and much
important data obtained, both in the course of construction and
during the series of overall performance tests. The results were very
encouraging for the prospects of practical, high-tension, large-
capacity converter stations.

Mitsubishi Denki Giho : Vol. 57, No. 10, pp. 1~4 (1983)
The Development of a New HVDC Converter Station

by Susumu Matsumura, Shotaro Tominaga, Hiroshi Kuwabara
& Nobuo Nagai

High-voltage direct-current (HVDC) power transmission represents
one solution to the problems of future power systems. The Kansai
Electric Power Co. and Mitsubishi Electric have been jointly engaged
in HVDC research since 1979. One major objective of this research
is the development of a highly reliable, compact, low-cost converter
station. It also involves research into new DC equipment, including
novel thyristor valves using SFg gas for insulation and cooling, and
gas-insulated DC buses. The trial manufacture and testing of a
- 125kV thyristor valve, which represent important first steps toward
future =500kV-class equipment, were recently completed. The
article introduces the new valve and the test results.

Mitsubishi Denki Giho : Vol, 57, No. 10, pp. 30~33 (1983)
Gas-Insulation Techniques for DC Power Apparatus

by Kiyoshi Hasegawa, Yoshikazu Shibuya, Koichiro Nakanishi,
Yoshikuni Arahata & Akiyoshi Yoshioka

The application of DC stress to solid insulators in SFy gas causes
electric charges to accumulate on the insulator surface. In the worst
case, the accumulated charges may degrade the flashover charac-
teristics of the insulator. The article describes an experimental
investigation of charge accumulation, focusing on the basic charac-
teristics and mechanism of charge accumulation using post and cone
spacers. In addition, model spacers of various shapes were used to
investigate the effect of spacer shape on charge accumulation, the
effects of polarity reversal, and the influence of conductive particles.

Mitsubishi Denki Giho : Vol. 57, No. 10, pp. 5~12 (1983)

An HVDC Thyristor Valve Insulated and Cooled
by Compressed SFy Gas

by Tadao Tanabe, Yoshinobu Osawa, Yoshihiko Yamamoto,
Tomohiro Marutani & Nobuo Sashida

Metal-enclosed outdoor-type thyristor valves using SFg gas for
insulation and cooling hold promise for the SFg-gas-insulated
converter stations of the future. As a result of joint R&D of thyris-
tor valves by The Kansai Electric Power Co. and Mitsubishi Electric,
a 125kV, 600A HVDC (high-voltage direct-current) thyristor valve
has 1ecently been developed. The article discusses the design con-
siderations for the electric circuits, cooling system, and structure of
the thyristor valve; gives an outline of the trial valve, citing the test
results; and examines the prospects for future, 500kV-class valves.

Mitsubishi Denki Giho : Vol. 57, No. 10, pp. 34~38 (1983)
Thyristors for HVDC Transmission

by Tsutomu Nakagawa, Kaname Otaki, Kazuhiko Niwayama,
Toyohiko Kiyohara & Yoshihiro Kokubo

Mitsubishi Electric has developed an electric trigger thyristor that
provides a blocking voltage of 6,000VDC, a current capacity of
1,500A, and a turn-off time of less than 400us. The Corporation has
also developed a high-voltage, large-capacity optical trigger thyristor
having the same electrical characteristics as the electric trigger
thyristor and a minimum light-triggering power of 7mW. At the
same time, the Corporation developed an LED array module with
a minimum optical output of 100mW using bundled fibers that
enables satisfactory high-gate drive of the optical trigger thyristor.
The article discusses the construction and characteristics of these
ltems,

Mitsubishi Denki Giho : Vo!. 57, No. 10, pp. 13~21 (1983)
Equipment for SFg-Gas-Insulated Converter Stations

by Eiji Kawagoe, Mitsumasa Imataki, Yoshio Higashimaki,
Yoshikatsu Honda & Toyokazu Koan

The developments described in the article were made to improve the
reliability and reduce the size of fully metal-enclosed thyristor
valves, converter transformers, DC reactors, DC switchgear, and
their connecting buses, for use in converter stations. The article
introduces a 125kV, 600A HVDC thyristor valve, its components,
an oil-insulated converter transformer, and a DC reactor, which
were manufactured on a trial basis as part of the development. It
also gives the results of a long-term DC voltage-endurance test
performed after assembling the individually tested prototypes.

Mitsubishi Denki Giho: Vol. 57, No. 10, pp. 40~41 (1983)

The Extended Range of MACTUS Integrated Instrument
and Control Systems

by Kenji Hashimoto

To meet the demand for products with higher quality and higher
added value, Mitsubishi Electric has completed a thorough upgrad-
ing of our MACTUS line-up by adding microprocessors, customs-
made LSIs, etc. and improving the technical requirements. The
series has been strengthened in terms of its hardware, engineering
~capabilities, and the expanded functions of its man-machine systems.
"The result is a complete line suited to meet the demands of the
widest variety of applications.

Mitsubishi Denki Giho: Vol, 57, No, 10, pp. 22~26 (1983)
A Control and Protection System for HVDC

by Yoshinobu Harumoto, Kanji Katsuki, Tetsuro Shimomura
& Hiroshi Nagasawa

Attention is being given to the potential application of DC trans-
mission to long-distance and bulk power transmission and to the
interconnection of power-transmission systems. One of the key
problems of dealing with high-voltage direct current (HVDCQ) is
how to develop highly reliable control and protection equipment.
The article describes a highly reliable digitalized control system for
a model SFg-gas-insulated converter station jointly developed by
the Kansai Electric Power Co. and Mitsubishi Electric. The article
focuses on the basic power-system analytical techniques, gives an
outline of the equipment, and introduces the test results.
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Abstracts

Mitsubishi Denki Giho : Vol. 57, No. 10, pp. 57~61 (1983)
MACTUS 200 Single-Loop Controllers

by Teruhiko Tsuchiya, Shungo Mori, Hironobu Narihara, Takashi Ando
& Yoshikazu Furutani

The MACTUS 200 series includes two general-purpose types and
two high-performance types applicable to digital instrumentation
and control systems. The article describes the four types, discusses
how technical advances, including the use of custom LSIs and some
applications of sophisticated control theory, have boosted their
reliability, and gives details of the functions and specifications of
these latest single-loop controllers.

Mitsubishi Denki Giho : Vol. 57, No. 10, pp. 42~45 (1983)

MACTUS 800 Distributed Instrumentation
and Control Systems

by Shintaro Yamagami, Kazuhiro Kawai & Norio Shiki

Recent advances in electronic technology have encouraged the
intensive development of distributed digital instrumentation and
control systems. Based on a wealth of experience in supplying the
MACTUS series, Mitsubishi Electric has recently developed the
new MACTUS 800 family of improved distributed instrumentation
and control systems. The article introduces the members of this new
family of systems.

Mitsubishi Denki Giho : Vol. 57, No. 10, pp. 62~66 (1983)
The Principles and Applications of Fiber-Optic Sensors

by Kazuo Kyuma, Shuichi Tai, Masahiro Nunoshita, Ken Sato
& Kiyoshi Yoshinaga

Fiber-optic sensors are characterized by excellent insulation and
noninductive characteristics and are inherently explosion-proof.
The article describes how the authors developed fiber-optic tem-
perature sensors using the temperature-dependent optical absorption
characteristic, fiber-optic magnetic-field sensors employing Faraday’s
effect on flint glass and single crystals of Bi;sGeOg,, and fiber-optic
voltage sensors utilizing Pockeles effect on single crystals of BijgGeOgq.
The article goes on to describe the principles, and the performance
of these fiber-optic sensors and their use in high-voltage power
machines, especially transformers.

Mitsubishi Denki Giho : Vol. 57, No. 10, pp. 46~50 (1983)

The MACTUS 710 Integrated Digital Instrumentation
and Control System

by Hisato Kogi, Mitsuo Asano. Kenji Furuya, Tatsuhiro Imada
& Takashi Ishizaki

The Mitsubishi multicontroller MACTUS 710 has recently been
marketed as the key control equipment in the Corporation’s overall
instrumentation and control system line-up. In addition to signi-
ficantly upgraded capabilities, the MACTUS 710 provides a variety
of sophisticated functions, including sequence control and direct
digital control. This user-oriented control equipment meets the
demand for improvements in instructions, floating-point calcula-
tions, remote input/output, large capacity, reliability, availability,
and serviceability, and is expected to play a leading role in full-scaie
instrumentation and control systems.

Mitsubishi Denki Giho : Vol. 57, No. 10, pp. 67~69 (1983)
A Transmission-Noise Tester

by Koichi Fukada

This equipment was developed for automatic testing of transmissions
for noises at the final phase of inspection on automobile transmission
assembly lines. The noise-testing system compares the frequency
spectrum of the noises generated with reference data from satisfactory
products. The article introduces the mechanism and gives an outline
of the equipment.

Mitsubishi Denki Giho : Vol. 57, No. 10, pp. 51~56 (1983}

MACTUS 600 Integrated Instrumentation
and Control Systems

by Kimio Matsumoto, Tadaaki Kiyomiya, Kensho Agui, Isaburo Kataoka
& Ryuji Okubo

Remarkable developments in electronic and software technologies
are having a revolutionary effect on modern society. These develop-
ments are also profoundly affecting industrial process lines, whether
it is in automation to improve productivity, advanced automation
to produce new products, or even in the use of information-processing
technology to rationalize business: operations and reduce labor
requirements. The Mitsubishi MACTUS 600 series features inte-
grated instrumentation and control systems that span all these areas,
from the production line to the electronic data-processing depart-
ment, and comprises an organic total system for the foreseeable
implementation of corporation-wide automation. The article intro-
duces the MACTUS 600 series.
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