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Abstracts

Mitsubishi Denki Giho: Vol. 52, No. 7, pp. 511~15 (1978)

The Statistical Properties of Expressway Traffic Flow, and
the Detection of Impediments

by Katsuichi Nakazaki & Ichiro Nakahori

The article discusses headway and speed, the two basic variables in
traffic flow, and clarifies their statistical relationship to such practical
macro-time variables as total traffic volume, on the basis of actual mea-
surement of expressway traffic flow. Using these time variables, a statis-
tical traffic-flow predictive model is developed, and as an example of its
application a method of detecting impediments to traffic flow is sug-
gested and its effectiveness demonstrated.

Mitsubishi Denki Giho: Vol. 52, No. 7. pp. 487~91 (1978)

A Thyristor-Chopper Controller with Natural Vaporization-
Condensation Cooling

by Mikio Ota, Toshio Mikane, Toshiaki Awano, Hitoshi Murota & Masao Fujii

Vaporization-condensation heat-transfer, considered an ideal method
of cooling electrical equipment, has been applied for the first time any-
where to the cooling of thyristor-chopper controllers for electric-railway
coaches. The controllers, using 2500V 1000A reverse-conducting
thyristors, are naturally cooled by the train’s slipstream, and promise
major advances in freedom from maintenance and reliability. The
article outlines the basic properties of the vaporization-condensation
method and the process by which it was commercialized, and describes
equipment in actual service.

Witsubishi Denki Giho: Vol. 52, No. 7, pp. 519~22 (1978)
The New Series HC High-Voltage Combination Panels

by Masahiro Kaku, Fumitaka Shimizu & Mitsuhiko Tokunaga

Requirements for larger capacity and upgraded safety and the applica-
tion of various international regulatory standards to equipment for
export have resulted in demand for 3/6kV-class combination panels that
can efficiently accommodate this growing trend towards variant specifi-
cations. This demand is answered by the new Series HC (Types HC-X,
HC-Y and HC-Z) panels, an improved version of the existing series.
The article describes its features, specifications and configuration.

Mitsubishi Denki Giho: Vol. 52, No. 7, pp. 492~96 (1978)

Microcomputer-Aided ATO Equipment, and Equipment for
Testing It

by Takao Muto & Fumiya Hirano

Automatic train operation (ATO) equipment employing microcom-
puters is smaller and more reliable than conventional equipment. The
article details the performance and configuration of this new equipment,
and introduces the performance of an ATO-testing simulator and the
results obtained by connecting it to ATO equipment.

Mitsubishi Denki Giho: Vol. 52, No. 7, pp. 523~26 (1978)
Power-Management Equipment for Energy Saving

by Takafumi Nishioka & Hirohisa Mizuhara

Calls for more efficient use of energy will become more urgent with the
increasing pressure on power-supply capacity expected in the 1980s.
Mitsubishi Electric is contributing to energy-saving efforts through the
development and supply of equipment for the measurement, monitoring
and control of electric power. The article introduces equipment of this
sort and presents pertinent factors and background material in an effort
to promote energy saving through power management.

Mitsubishi Denki Giho: Vol. 52, No. 7, pp. 497~501 (1978)
A Centralized Railway-Substation-Control System

by Jun'ichiro Tsukamoto, Kensho Agui, Takeshi Kawahara, Takahide Ato
& Hiroshi Doi

A system has been delivered to the Kinki Nippon Railway that provides
centralized control of 40 substations in the Osaka region from a power-
control center located at Saidaiji. The article describes the operational
duty characteristic of railway substations—both normal and abnormal,
including fault clearance—and discusses the man-machine interface,
which enables monitoring and instruction procedures to be carried out
smoothly for the 40 substations from two operator consoles.

Mitsubishi Denki Giho: Vol. 52, No. 7, pp. 527~31 (1978)

Electrical Equipment for Large-Capacity Pole-Change
Squirrel-Cage Cargo Winches

by Fumio Maeda, Ritsuo Yarimizu & Masakatsu Kido

Larger multipurpose cargo ships have meant a greater role for electric
cargo-handling equipment. Totally enclosed waterproof pole-change
squirrel-cage induction motors with a single-unit output of 80kW—large
by any standard-—are being manufactured by Mitsubishi Electric for
Velle single-boom cranes, which are subject to frequent starting-braking
duty. The article outlines motor construction and features, and control
equipment, and presents various test results.

Mitsubishi Denki Giho: Vol. 52, No. 7, pp. 502~06 (1578)

Minicomputerized Diagnostic Testing Equipment for the
Efectrical Equipment in Railroad Coaches

by Masaaki Ishimoto, Takehito Toyota, Takao Muto, Kenji Morihara, Satoshi Matsuda

Mitsubishi Electric has delivered stand-alone prototype diagnostic
testing equipment using minicomputers, for use in the maintenance of
the new types of electrical equipment for railroad coaches in which
electronics is increasingly applied.

The article sets out the advantages of applying minicomputers in such
test equipment, and introduces four examples of diagnostic test equip-
ment for automatic train-control and automatic train-operation
equipment, and for thyristor-chopper controllers.

Mitsubishi Denki Giho: Vol. 52, No. 7, pp. 532~35 (1978)

Characteristics of 4000V 2500A High-Voltage, High-Power
Thyristors

by Akiharu Tada, Akira Kawakami, Hideo lwamoto & Kiyohiko Mihara

The article reports on the design, manufacture, features, ratings and
characteristics of a 4000V 2500A thyristor, the most powerful in the
world, which has been developed using a silicon wafer with a diameter
of 100mm. The new thyristor applies the latest diffusion technology,
gate construction and package design, and provides excellent dynamic
characteristics, including a turn-off time of 400us maximum and a
critical on-current rate of rise of 300A/us or more. It thus promises to
make an important contribution to decreasing the size and improving
the performance and reliability of equipment for electric power net-
works, railways and so on.

Mitsubishi Denki Giho: Vol. 52, No. 7, pp. 507~10 (1878)

Testing Equipment for Railroad Coaches Comprising a New
Type of Operator Console

by Takaharu Ishida, Hiroshi Tokuno & Akira Ozaki

With increasing demand for rail-transport capacity, work on the com-
puterization of coach testing is proceeding in an effort to standardize
inspection and maintenance procedures and thus raise train-operation
efficiency. Highly environment-resistant operator consoles—both fixed
and portable—have been developed for field-test personnel. The article
presents software- and hardware-system configurations and specifica-
tions.
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Abstracts

Mitsubishi Denki Giho: Vol. 52, No. 7, pp. 545~49 (1978)
The Type DA-501 Dust Analyzer

by Hideo Takeuchi, Yukio Fukuju, Katsushi Tsubota & Toshihiro Sato

Antipollution regulations often require factories to measure and record
the dust content of stack gas, and because measurement is so complex,
demand has recently increased for the labor-saving advantages offered
by continuous analyzers. This has led to the commercialization of the
Type DA-501 dust analyzer, which operates on the principle of 8-ray
absorption. The article describes the analyzer, and reports on the situa-
tion regarding the measurement of dust content.

Mitsubishi Denki Giho: Vol. 52, No. 7, pp. 536~40 (1978}
A New Series of 72~204kV Tank-Type SFg-Gas Circuit Breakers

by Kunihiko Sato, Akiyoshi Onuma, Hiroshi Kakeyama & Mamoru Hosomi

A new series of SFg GCBs has been developed and commercialized for
ratings of 72~204kV. The article discusses their features, construction
and operation, and outlines test results. These GCBs have been improved
by a complete reworking of the operating mechanism for greater utility.
Tests, including not only those mandated by regulatory standards but
also a number of utility-verification tests based on a recognition of the
importance of the operating mechanism, achieved uniformly satisfac-
tory results. The development of these breakers means that Mitsubishi
Electric is now able to offer a full range of tank-type GCBs from 72kV
up to 5350kV.

Mitsubishi Denki Giho: Vol. 52, No. 7, pp. 550~54 (1978)

A 1000MW Cross-Compound Steam-Turbine Generator for
TEPCO's Sodegaura Power Station
by Kazuo Hayami, Hiroyuki Ito, Takayuki Matsumoto, Yutaka Uematsu & Yoshihiro
Matsuo
This two-speed 1000M VA cross-compound generator for the Sodegaura
Power Station of Tokyo Electric Power has a primary 2-pole rating of
631MVA and a secondary 4-pole rating of 533MVA. With increases
in single-unit capacity, demands for troublefree operation have grown
increasingly stringent, and this machine was designed and manufac-
tured with primary emphasis on improving reliability on the basis of
Mitsubishi Electric’s wide experience in the large-capacity generator
field, coupled with new technology verified using a full-scale model.
Complete factory tests were completed early in 1978, The article outlines
factors considered in the design of the generator and the results of the
tests.

Mitsubishi Denki Giho: Vol. 52, No. 7, pp. 541~44 (1978)
An Electric Wrench Using the Principle of Yield-Point Detection

by Hakushi Shibuya & Tsutomu Onishi

High-strength bolts used in civil engineering and construction are com-
monly tightened by controlling the clamping torque. The article
describes an improved method that utilizes the fact that the rapid change
in the increase in clamping torque that occurs at the yield point of the
bolt can be detected by changes in the current of a power wrench, to
enable the bolt to be tightened to the yield point. Since this method
depends on detection of the yield point, it is unaffected by external
influences and maintains uniform bolt tension.
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