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Abstracts

Mitsubishi Denki Giho: Vol. 62, Ho. 3, pp. 26 ~ 29 (1988)

Computer-Aided Instruction for Power-Distribution Systems

Yoshihiko Ota, Kinji Ichi Asao Y ishi, Katsuyoshi twakami & Eiji Tanaka

Electric-power utilities have found it necessary to develop more effective
methods of training operators and other personnel. Mitsubishi Electric has
developed a compact system that uses a personal computer and a video-disk
player to rapidly introduce trainees to the basic principles of power-system
equipment. The Chubu Electric Power Co. has already taken delivery of a
systemn, and educational testing is underway.

Kitsubishi Denki Giho: Voi. 62, No. 3, pp. 2~ 5 (1388)
Trends in Power-Distribution Technology

by Hobuo Nagai, Kenji Suzuki & Koji Maeda

With the advent of the Advanced Information Age, many information net-
works and systems have been introduced to support a variety of social
services. This has led to a revolution in power-distribution technology. Elec-
trical manufacturers such as Mitsubishi Electric supply equipment to both
utility companies and consumers, giving them a pivotal role in determining
future trends. The article examines the role of electrical manufacturers in
power distribution, and surveys the current state of Mitsubishi Electric’s
development and commercial production of many types of distribution sys-
tems and equipment.

Mitsubishi Denki Giho: Vol. 62, No. 3, pp. 30 ~ 33 (1980)

Technical Advances in Distribution Transformers
and Pole-Mounted Transformers

by Jiro Fujii and Tamotsu Minowa

Pole-mounted transformers installed in central urban areas must be compact
and reliable. Space-saving transformers reduce installation costs and help
cope with the rapidly increasing sophistication of urban functions and the
great increase in load densities.

Mitsubishi Electric is continuously developing new transformer technolo-
gies to meet these needs. The article surveys recent technical changes and
highlights several products under development.

Mitsubishi Denki Giho: Vol 62, No. 3, pp. 6~ 9 (1908)
Automation of Power-Distribution Systems

by Taihei Nakayama, Minoru Hatada, Akira Kanada, Teruo Riurakami, Keiji Isahaya
& Tadashi Inoue

The need for greater reliability, efficiency, and reduced manpower in power-
distribution systems necessitates greater automation. This system automati-
cally and remotely monitors and controls the state of switches in distribution
systems. It allows switch setting to be done manually or automatically based
on a time sequence that is locally set. The system allows upgrading as new
control programs are developed. The article introduces a system, recently
delivered to the Chubu Electric Power Co., that employs both power-line
earrier and communication lines.

Mitsubishi Denki Giho: Vol. 62, No. 3, pp. 34 ~ 37 (1988)

Recent Circuit Breakers, Load-Break Switches, and Power
Fuses for Power-Distribution Systems

by Hiroshi Ueno, Masashi U Minoru Nakah Yushin Nagahata & Mitsuo Akisada

The article reports on technical trends in high-voltage distribution appara-
tus. Product configuration, features, and technologies are surveyed in the
areas of vacuum circuit breakers, gas-insulated ring-main switchgear, and
high-voltage power fuses. The discussion of gas-insulated ring-main switch-
gear includes Tee-off switches, switchgear for underground distribution, and
pole-mounted gas load-break switches.

Mitsubishi Denki Giho: Vol. 62, No. 3, pp. 10 ~ 15 (1988)

A Fully Automated Remote Control and Monitoring System
for Power-Distribution Networks

by Hiroyuki Fudo, Hidehiko Yukawa, Takayuki Fukui, Takehiro Kaga, Yoshiro Noguchi,
Tadashi RMatsumoto, Takanobu Uchio, Shunji Suzawa & Keiji Urabe

The article reports on the installation and operation of a fully automated sys-
tem for remote control and monitoring of distribution-line switches.
Coaxial-cable and distribution-line carrier systems have been developed
from signal-transmission media to improve the power-supply reliability. The
power-distribution network is represented on a full-graphic CRT display.
The system also employs a full-graphic display-oriented data-maintenance
method to reflect changes in the network, greatly simplifying and shortening
maintenance.

Mitsubishi Denki Giho: Vol. 62, No. 3, pp. 38 ~ 40 (1988)
Technical Trends in Arresters for Power-Distribution Systems

by isao Kaku & Susumu Takahashi

Lightning arresters for power-distribution lines were developed after highly
effective metal-oxide nonlinear resistor elements were discovered during
research on surge arresters. The article surveys changes in arrester technol-
ogy since 1975, when the new elements first entered service, and introduces
the latest Mitsubishi products. The application of built-in arresters for distri-
bution-system equipment, and the surge-limiting effect when the arresters
are installed close to the protected equipment, are discussed. The article also
carries statistical data on line faults caused by lightning.

Mitsubishi Denki Giho: Vol. 62, No. 3, pp. 16 ~ 19 (1908)

A Multipurpose Communication System Using Fiber-Optic,
Coaxial, and Twisted-Pair Cables for Automation of Utility
Companies’ Communication Networks

by Hiroyuki Fudo, Noboru Fukae, Masayoshi Nakatani, Katsuhiko Yoshida, Tomoo Ashizawa,
Kazuo Adachi, Katsuyuki Koyama, Takao Yoshihara & Kiyomi Sakurai

The electric-power utilities are now actively researching wide-area commu-
nication networks and are planning to install such networks to automate
meter reading, monitor load fluctuations, and improve customer service.

The article introduces an experimental multipurpose communication sys-
tem designed to implement power-system monitoring and control for
multiple customers. The system, which can use fiber-optic, coaxial, and
twisted-pair cables, was designed to support multiplex transmission of heter-
ogeneous data types.

Mitsubishi Denki Giho: Vol. 62, No. 3, pp. 41 ~ 44 (1988)
Electronic Multifunction Electricity Meters

by Kanji Katsuki, Masayoshi Toda, Osamu lkeda, Yoshiaki Murakami & Mitsunori Baba

With the development of more complex electrical tariff systems, improved
meters are required to replace the single-function meters conventionally
used to measure the power consumption of electricity customers. The article
describes multifunction electronic meters designed to provide this greater
flexibility. Several products are introduced, including a high-precision watt-
hour meter, and a multifunction electricity meter with a multifunction dis-
play unit. These meters are intended to meter usage for both the suppliers
and consumers of electrical power.

Kitsubishi Denki Giho: VYol. 62, No. 3, pp. 20 ~ 25 (1988)

An Advanced Mapping System for Power-Distribution Systems

by Shoichi Nagura, Takehito M S Wi be, Kazushige ikeda,
Hiromoto Tanaka & Manabu Hibino

Because power-distribution systems cover large geographical areas and
include a vast number of complex facilities, detailed maps must be available
to support their expansion and renewal. To provide such capabilities, the
Corporation has developed a computer system that rapidly reads in distribu-
tion diagrams of overhead power lines, with pattern-recognition abilities for
handling map symbols, lines, and characters. The system stores the diagrams
in the form of digital data for retrieval and is linked with an information-
management system for existing equipment to automate the updating of the
maps for each facility. The article introduces the basic concepts and features
of the system.
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Abstracts

PAitsubishi Denki Giho: Vol. 62, No. 3, pp. 61 ~ 66 (1988)

A Small Earth-Station Antenna for the 14/11GHz Band
INTELSAT Business Services (IBS) System

by Kiyotaka Matsuzawa, Tatusyoshi Nakamura, Fumio Ito, Masanori Masuda,
Ryuichi Sugiyama & Shigeru Makino

Kokusai Denshin Denwa offers IBS to Japanese corporations. Mitsubishi
Electric developed the standard E2 earth-station antenna used to provide
this service and installed it at the KDD building in Otemachi, Tokyo. The
antenna, an offset Gregorian type with a 5.5m aperture, is designed for the
Ku band. The antenna design minimizes the side-lobe level to suppress
interference. The main reflector is a paraboloid, and the subreflector and
auxiliary reflectors employ specially shaped surfaces that cancel out cross-
polarization effects.

Mitsubishi Denki Giho: Vol. 62, No. 3, pp. 45 ~ 48 (1988)
Substation Equipment for Large Buildings and Factories

by Kazuo Miyoshi, Satoshi Nomura, Masayuki Teshima & Tamotsu Minowa

Recent power-control equipment for large buildings and factories is charac-
terized by the extensive use of electronic technology. Main substations are
generally managed by dedicated supervisory and control systems. Manufact-
ing plants are now adopting centrally administered systems with functional
control of a large number and variety of motors in their process lines. Other
advances include 24- and 36kV-class gas-insulated switchgear, and oilless
transformers. The article discusses the configuration, features, and other
salient aspects of this variety of products.

Mitsubishi Denki Giho: Vol. 62, No. 3, pp. 67~ 70 (1888)
A Microcomputer with an EEPROM for Use in TVs

by Maoki Takahashi, Koichi Kawauchi, Norimasa Yamada, Moriyoshi Nakashima
& Yuji Sakaida

The Corporation has developed M34300N4-XXXSP, a four-bit CMOS
microcomputer for use in TVs. This microcomputer has display functions
and contains a 1kb EEPROM to store channel-tuning data. To achieve non-
volatile storage, the EEPROM employs a floating-gate construction. The
EEPROM is guaranteed for 10,000 programming operations, and data will
be retained in memory for as long as ten years. The entire device operates on

a single 5V power supply.

Mitsubishi Denki Giho: Vol. 62, No. 3, pp. 48 ~ 52 (1988)

Substation Control and Protection Technology for High- and
Medium-Voltage Users

by Makoto ito, Noric Otani & Genzaburo Kotani

Although electromagnetic devices have long been employed to control and
protect the substation equipment of users of both high- and medium-voltage
supplies, solid-state devices have recently made significant progress. Solid-
state protection combined with digital electronics has made it possible to
incorporate the control, protection, and metering functions for substations
within a single integrated unit. The article introduces the Mitsubishi line of
solid-state digital protection and control products, and surveys market and
technical trends.

Mitsubishi Denki Giho: Vol. 62, No. 3, pp. 71 ~ 76 (1988)
Lithium Batteries for Electronic Devices

by Hisashi Sudo & tkuyuki Hirata

Many advanced electronic products require small, lightweight batteries with
a high energy density and minimal voltage drop over the rated battery life.
Toyotakasago Dry Battery and Mitsubishi Electric have developed new
high-energy lithium thionyl chloride batteries designed to operate at tem-
peratures from —55~85°C. The capacity drop is within 1% per year during
storage, and the voltage drop within 1% during use. The energy density is
480mWh/g (1,000mWh/cm?). This is about ten times the energy density of
manganese dioxide batteries, and the highest commercially available.

Mitsubishi Denki Giho: Vol. 62, No. 3, pp. 53 ~ 56 (1988)
A Radar System for Surveying Buried Pipes and Cables

by Katsushige Sato, Tatsukichi Matsuura, Hideo Noguchi, Yasuhiro Uekubo, Akio Jitsumori
& Teruo Usami

With the burying of many power and communication cables and water and
gas piepes, a nondestructive method of detecting their presence is essential
to prevent functional damage to other utility services. Mitsubishi Electric
has been working to develop radar systems that can penetrate several feet of
earth and return precise high-resolution images. Under a contract with The
Tokyo Electric Power Co., Mitsubishi Electric has developed a synthetic-
aperture radar system for underground detection, with newly designed fil-
ters and sensor circuits that dramatically boost the system performance. The
article reports on the technical features of this system.

Mitsubishi Denki Giho: Vol. 62, No. 3, pp. 77 ~ B0 (1988)
Light-Emitting Phenomena in Microwave-Discharge Lamps

by Ryo Suzuki, Masato Saito & Kei}i Watanabe

Since high-luminance, high-intensity microwave-discharge lamps employ
no electrodes, consideration of reactions between electrodes and light-emit-
ting additives is unnecessary. This frees designers to use a much wider
variety of additives, and such lamps promise to find many new applications.

The article reports on methods and results of measuring the plasma tem-
perature distribution within the bulb, a factor that substantially affects the
light-output characteristics. Based on the temperature distribution, the reso-
nance-line shapes of mercury were calculated and verified experimentally.

Mitsubishi Denki Giho: Vaol. 62, No. 3, pp. 57 ~ 60 (1988)

Remote Fault Location in Overhead Distribution Lines by
Means of Electromagnetic-Wave Detection

by Takayuki Yamashita, Yukio Karakama, Shinji Sato, Naoki Masuda, Kimito Yanagisawa
& Ryuichi Fujimoto

When electric-power services supplied by overhead distribution lines are
interrupted, utility personnel must rapidly check many miles of cable and
climb individual power poles to check pole-mounted equipment to locate
the fault. Recently, in cooperation with The Tokyo Electric Power Co,,
Mitsubishi Electric developed a new locating system that detects the direc-
tion of the traveling waves radiated by discharge at the fault. A prototype
model, currently undergoing field tests, has proven to be a highly effective
tool, and plans for commercial production are underway.
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