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Abstracts

Mitsubishi Denki Giho : Vol. 54, No. 3, pp. 21~25 (1980
Outdoor Exposure Tests of Epoxy Resins Under
High-Voltage Stress

by Eiichi Hirasawa. Tsutomu Tani, Ryukichi Sakai, Masakazu Noso
& Hirotsugu Munemura

Exposure tests have been carried out to select epoxy resins for suspen-
sion insulators, bushings and instrument transformers for outdoor
use. 20kV bushings and 110kV suspension insulators using cyclo-
aliphatic epoxy resin with silica powder have a five-year perform-
ance record on line without breakdown. In addition, outdoor
exposure tests on cylindrical samples with reduced tracking resistance
have established the effect of voltage and creepage distance on track-
ing generation.

Mitsubishi Denki Giho : Vol. 54, No. 3, pp. 1~5 (1930
AC Breakdown-Voltage Characteristics
of Cast-Epoxy Resins

by Koichiro Nakanishi, Hisanobu Shiomi, Yoshikazu Shibuya,
Shoji Taka & Ryukichi Sakai

By embedding metal electrodles in cast-epoxy resins, Mitsubishi Elec-
tric has investigated the factors that affect short-term and long-term
AC breakdown under uniform-field and quasi-uniform-field condi-
tions. Short-term AC breakdown occurred without either partial
discharge or prebreakdown current. Breakdown voltages were not
affected by varying the surface roughness of the electrodes. Complex
electrical or thermal deterioration or the effect of the interface appear
to be factors affecting V-t characteristics at room temperatures and
higher temperatures.

Mitsubishi Denki Giho: Vol. 54, No, 3, pp. 26~30 (1980)
The Degradation of Synthetic-Resin—Mica Insulation
for High-Voltage Generators

by Shoji Hirabayashi, Tsutomu Tani, Sadao Matsuda, Hiroyuki Ito
& Ken'ichi Saito

A quarter of a century ago Mitsubishi Electric began using Dialastic
insulation for generators, the first such use in Japan of nonsolvent-
resin vacuum-press impregnation. Tests on the insulation of stator
coils removed from five generators after many years of service con-
firmed the outstanding performance of Dialastic insulation that had
been inferred from the original tests. The article examines the validity
of the method of estimating a generator’s residual insulation resis-
tance from its operating history based on the insulation evaluation
tests, and of deciding when insulation should be renewed.

Mitsubishi Denki Giho: Vol. 54, No. 3, pp. 6~10 (1980)
Improvement of the Thermal Properties of
Cast Insulating Materials for High-Voltage Use

by Masaru Tsuchihashi, Yoshifumi Itabashi, Setsuyuki Matsuda
& Shojiro Kodai

To increase the capacity and reduce the size and weight of trans-
mission and substation equipment for high-voltage use, improve-
ments are called for in the thermal properties of cast insulating
materials. These, in turn, presuppose improvements to electrical and
mechanical characteristics at high temperatures. As a result of inves-
tigations directed primarily at consistent, high-quality production of
such insulating materials as large-size castings for high-voltage use,
materials with excellent durability and utility have been successfully
developed and applied to actual systems. The article describes the
thermal properties required of these cast insulating materials and the
characteristics needed in producing castings.

Mitsubishi Denki Giho : Vol. 54, No. 3, pp. 33~36 (1980)
Reducing the Current Distortion of Network
Inductors for Loudspeakers

by Hideshi Tsuchiya, Toshitsugu Omura, Hideo lkeda,
Masashi Okabe & Tomon Saeki

The reduction of the distortion induced by the individual loudspeaker
unit to less than 0.19%, has drawn attention to the distortion originat-
ing in the network inductors used to distribute the sound-signal out-
put between high- and low-range units. To reduce the distortion of
these inductors, equations were first derived that enabled quantita-
tive calculation of the distortion ratios. Then, from these calculations,
the information on the magnetic core material, its shape and the
dimensions required to lower distortion was derived. Various types
of prototype inductors were made and compared experimentally
with the results of the theoretical calculations. The results established
the conditions for reducing distortion.

Mitsubishi Denki Giho : Vol. 54, No. 3, pp. 11~15 (1980)
The Application of Cast Insulators to Transformers

by Yasutake Murakami, Teruo Ota, Mitsuo Imai, Tsutomu Abe

& Keiji Hara
Oil, paper, laminates and ceramics have conventionally been used as
insulating materials in transformers. Recently, however, in place of
integrated assemblies of laminate parts and ceramics, excellent results
have been obtained by using cast insulation to obtain lighter weight
and more reliable oil tightness. The article gives the manufacturing
techniques for these cast insulating materials and their application to
transformers.

Mitsubishi Denki Giho: Vol. 54, No. 3, pp. 37~40 (1980)

A New Cooler with a Low-Noise Fan for Forced-Oil,
Forced-Air-Cooled Large Power Transformers

by Sadao Akishita, Susumu Kawanaka, Kazuki Moritsu & Hiroaki Shinagawa

Since the construction of 1,000MVA-class. forced-oil, forced-air-
cooled power transformers began for thermal and nuclear power
stations, efforts have been directed at the development of correspond-
ingly larger cooler units, achieving greater capacities and efficiencies
and improving durability by using a high-efficiency fan construction
and applying hot-dipped zinc coating to the cooler elements, etc.
This has resulted in a newly developed low-noise fan for air cooling
which, in combination with an even larger cooler unit, fully satisfies
the latest regulations on noise pollution.

Mitsubishi Denki Giho: Vol. 54, No. 3. pp. 16~20 (1980)
A New Liquid Rubber for Electrical Insulation
and Its Application to Current Transformers

by Toshimoto Moriwaki, Kiyoshi Hani, Akira Fukami, Ichiro Yamasaki
& Fumio Matsuda

A new liquid rubber for electrical insulation (MELQUID) has been
developed and applied to current transformers. This liquid rubber
shows good casting processability and has excellent heat and water
resistance, electrical and mechanical properties. Current transform-
ers cast with this liquid rubber have the additional advantages of
significantly reduced size and weight, with improved corona dis-
charge properties.

The article discusses the characteristics of this liquid rubber and its
application to electrical insulation.
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Abstracts

Mitsubishi Denki Giho : Vol. 54, No. 3, pp. 58~62 (1980
Centralized Management Systems for the Kagawa
Prefecture lrrigation-Water System

by Tadao Otsuka, Hiroshi Watanabe, Masayuki Oishi
and Kenji Makimoto

Fundamental changes in agriculture, the need to husband water
resources and to ensure rational water distribution, escalating labor
costs and the need for early warning of natural disasters are encourag-
ing introduction of centralized management systems in Japan to con-
trol irrigation and drainage facilities. The article introduces a
centralized management system for the Kagawa Prefecture Irriga-
tion-Water System recently introduced by the Ministry of Agricul-
ture, Forestry and Fishery, Kagawa Irrigation-Water Project Office.

Mitsubishi Denki Giho : Vol. 54, No. 3, pp. 41~43 (1980)

An INTELSAT Standard-B Satellite Communications
Earth Station for Sierra Leone

by Koichi irie & Akiyoshi Itohara

The INTELSAT Standard-B satellite communications earth station
delivered to the West African nation of Sierra Leone by Mitsubishi
Electric in August 1979 is the Corporation’s standard small earth
station with the electronic equipment enclosed in a special shelter.
The article describes the station’s equipment, structure and perform-
ance, and the possibilities of future upgrading of the communications
capacity, at the same time detailing the special design considerations
that apply to a small earth station intended for the high temperatures
and humidities of a tropical installation.

Mitsubishi Denki Giho : Vol. 54, No. 3, pp. 63~66 (1980)

Electrical Characteristics of a Microwave Static-induction
Transistor

by Yasuya Kajiwara & Yoshinori Yukimoto

The static-induction transistor is a new transistor developed for
audio applications. Mitsubishi Electric, noting that it had character-
istics suitable for high-frequency, high-output applications, analyzed
the parasitic elements and optimized the structure, achieving a high-
frequency, high-output device capable of delivering 100W output
power at a frequency of 1GHz. The article describes the special
features of static-induction transistors, details the process of their
development, and gives the electrical characteristics of the new de-
vices.

Mitsubishi Denki Giho: Vol. 54, No. 3, pp. 44~47 (1980)
Journal Bearings for Large Turbine Generators

by Takuya Suganami, Takahiro Masuda. Yoshio Oishi & Yoshiyuki Takuma

With increases in the diameter and length of the shafts of turbine
generators, the need arises to develop bearings that can cope with
heavy loads and high speeds and also provide excellent shaft-vibra-
tion control. The authors have established a theory that enables accu-
rate prediction of bearing load-carrying characteristics and applied
it to the development of practical bearings for a large-capacity
turbine generator. The article details Mitsubishi Electric’s large-
diameter bearing technology for mammoth turbine generators and
describes current research.

Mitsubishi Denki Giho : Vol, 54, No. 3, pp. 67~71 (1980)
Electrical Equipment for a 2,000m-Deep Submergence
Vehicle

by Takehiko Kurakawa, Takahiro Tominaga, Takeaki ASaeda,
Hideyuki Tsuruno & Shozo Fugita

The 2,000m-deep submergence vehicle for deep-sea exploration
supplied to the Japan Marine Science and Technology Center con-
tains electrical equipment comprising storage batteries as the power
supply, a transistorized inverter and a squirrel-cage induction motor
for the variable-speed drive of the propulsion system and hydraulic
pumps, plus power supplies and switchboard, etc. for communica-
tions and observation equipment. The article introduces the deep-
submergence vehicle, the performance specifications of the main
itemns of electrical equipment designed for operation at high seawater
pressures, with their features, and the special factors considered in
their design and production.

Mitsubishi Denki Giho : Vol. 54, No. 3, pp. 48~52 (1980)
A High-Power Bolt-Cathode-Type Electron-Beam Weider

by Toshikazu Shimoyama, Seiji Yasunaga, Shigeo Sasaki,
Fumiharu Yabunaka & Yoshinori Hara

The applications of electron-beam welders to pressure vessels and
offshore structures have been investigated from the point of view of
simplifying welding processes for thick steel plates (50~ 300mm) and
of preventing degradation of their physical properties. In order to
weld steel plate that is 300mm thick with a single pass, it was found
that an output power of about 100kW is necessary. Long cathode
life is also required for the long welds of large-scale structures. Bolt-
type cathodes have proven long life in service on mass-production
manufacturing lines. The article introduces a 120kW electron-beam
welder with a bolt-type cathode.

Mitsubishi Denki Giho: Vol. 54, No. 3, pp. 53~57 (1980)
Earth-Leakage Circuit Breakers with Dual-Rated Voltage

by Kuniaki Kendo, Kazuhiro Ishii, Yukio Miyazaki
& Mitsugu Takeda

Most ELCBs today are of the specific rated-voltage type—i.e., specifi-
cally for 100, 200 or 415V. The combinations of their rated voltage,
rated current and rated current sensitivity complicate selection and
call for large distribution and servicing inventories. However, Mitsu-
bishi Electric’s unique IC and related expertise has enabled the de-
velopment of dual-rated-voltage ELCBs for 100/200V and for
200/415V, greatly reducing the number of products required.
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