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Abstracts

Mitsubishi Denki Giha: Vol. 65, No. 10, pp. 41~46 (1991)

An Electric Power System for the Japanese Experiment
Module

by Masaaki Komatsu, Motohiro Kobayashi, Toshio Gonai, Satoru Kitagata
& Toshio Okamura

Under contract with NASDA, Mitsubishi Electric has developed an elec-
tric power system for the Japanese Experiment Module (JEM). Since the
JEM will be used in a manned space mission, and is Japan’s first such
package, its power supply must satisfy safety requirements. The power
supply will be the first in space to use a high-voltage (120V) bus, which
isnecessary to support the large 25kW capacity required. The corpora-
tion has also developed a solid-state high-voltage DC breaker for the
unit. The breaker has self-diagnostic functions that automatically
detect power-system malfunctions.

Mitsubishi Oenki Giho: Vol. 65, No. 10, pp. 2~9 (1991}

Outlook on Space Activities
by Yasuki Fujita

More than thirty vears after the Sputnik launch, Japan’s space develop-
ment activities are shifting from first- to second-generation and from
unmanned to manned spacecraft. Mitsubishi Electric has been involved
in space development for more than 20 years and is continuing its steady
efforts toward further development as space activities flourish and
diversify. The corporation has been responsible for many successful
technical developments, including engineering test satellites and com-
munications satellites, and is currently participating in development
activities involving earth-observation and environmental-resource-
utilization satellites, and manned space stations. As the 21st century
draws near, plans for moon and planetary development are emerging
worldwide. Japan is also investigating these possibilities.

Mitsubishi Denki Giho: Vol. 65, No. 10, pp. 47~53 (1991)
Optical imaging Sensors for Space

by Takashi Kadowaki, Hirokazu Tanaka, Kiyotoshi Furuya, Toru Tajime & Rlasafumi Kimata

New optical image-sensing methods and device technologies are being
developed for satellite use to meet the demand for bigher spectral reso-
lution and finer spatial resolution of the earth’s surface features.
MELCO bas been involved in the development of the AVNIR sensor,
capable of resolving 8m features on the earth’s surface, for the ADEOS
satellite (launch scheduled for 1995) and the ASTER sensor, capable of
making observations in 14 bands, from infrared to visible, for the EOS
satellite (launch scheduled for 1998). Continued developments are
expected in this field.

Mitsubishi Denki Giho: Vol. 65, No. 10, pp. 10~ 15 (1991)

Earth Resources Satellite 1 (ERS-1)

by Tamisuke Koizumi, Takashi Suzuki, Osamu Kakuichi & Masanori Kobayashi

ERS-1is an earth-observation satellite whose primary purpose will be
to survey the earth’s natural resources. It will carry an active mi-
crowave sensor-a synthetic aperture radar-and optical sensorsbased on
a solid-state imaging device {(CCD) to enable the precise observation of
every continent of the globe. The corporation began the basic design of
the satellite in 1986, and has been advancing its development using the
EM-PFM system. ERS-1 is scheduled for launch in early 1992 from
Japan's Tanegashima Space Center. It is to be carried by an H-1 rocket.

Mitsubishi Denki Giho: Vol. 65, No. 10, pp. 58~60 (1991)
On-Board Communications Equipment for Satellites

by Yutaka Kazekami, Masazumi Minaki, Haruzo Hirose, Shuji Urasaki & Yasuro Mitsui

Whether a satellite’s purpose is to be telecommunications, broadcasting
or observation, on-hoard communications equipment plays a key role,
and thus technology in the field has been developed alongside other sat-
ellite systems and applications technology. The article discusses the cur-
rent state of, and anticipated trends in, satellite on-board comniunica-
tions technology, citing the example of repeater equipment for INTEL-
SAT. It also introduces the corporations’s achievements in on-board
communications equipment for Japan’'s Engineering Test Satellite VI
(ETS-VI) and other satellites.

RMitsubishi Denki Giho: Vol. 65, No. 10, pp. 16~25 (1991)

The Space Flyer Unit (SFU)

by Kyoichi Kuriki, Keiken Ninomiya, Makoto Nagatomo, Moboru Wakasugi, Hiroshi Kimura,
Koichi ljichi, Toyohiko Ishii & Maoki Tsuya

The development of the “space flyer unit (SFU)” a multipurpose space
experiment platform, is underway as a joint project of the Ministry of
Education, the Ministry of International Trade and Industry, and the
Science and Technology Agency, with the launch scheduled for the first
quarter of 1994. The SFU will be launched in Japan using an H-II
rocket, and earry a modular test package that will conduct space exper-
iments in orbit for about six months. It will then rendezvous with a
space shuttle, be recovered by the shuttie’s remote manipulator system
and brought back to earth. The SFU will then be overbauled, fitted with
a new test package, and relaunched.

Mitsubishi Denki Giho: Vo!. 6b, No. 10, pp. 61~66 {1891}

Space Robotics, Rendezvous and Docking Technology
by Masao Kawachi, Morimasa Yoshida & Masao Inoue

Japan is developing space robotics and rendezvous-and-docking (RVD)
technologies which are essential for the construction of its space infra-
structure. The corporation has been conducting R & D in these technol-
ogies for over ten years. Principal achievements include laboratory pro-
totypes of a semiautonomous teleoperated space robot that is controiled
by an earth-bound operator and a rohot to automatically retrieve satel-
lites, R & D on an autonomous RVD system for unmanned spacecraft,
research on a remote-piloted RVD system, and development of a
docking-dynamics test facility.

Mitsubishi Denki Giho: Vol. 65, No. 10, pp. 26~33 (1991)
Bus Subsystems for Engineering Test Satellite VI

by Hiroshi Kitahara, Hiroshi Nagano, Kunihiro Ogatsu, Tokiaki Seki,
Tomoyuki Teranishi & Masatoshi Omura

The article includes an overall description of Engineering Test Satellite
VI(ETS-VD), the pilot for a two-ton-class three-axis-stabilized geo-
stationary satellite, and reports on the current configuration, perfor-
mance and features of the bus subsystem, which the corporation has
contracted to develop. The bus subsystem includes an electrical subsys-
tem, solar array paddles, ion engines and other equipment. ETS-VI will
also serve to verify the launching capability of the .11 rocket, which
has been developed wholly using Japanese technologies and is expected
to serve as a workhorse for the country’s future space development.

Mitsubishi Denki Giho: Vol. 65, No. 10, pp. 67~73 {1991)

VSAT Systems
by Yoshio Nomachi, Katsuyuki Ishii, Mitsuhiro Domae & Kozo Seo

Very small aperture terminal (VSAT) systems can potentially be devel-
oped into a networking medium capable of serving the many different
needs of information-intensive societies. The article introduces an edu-
cational network using a VSAT system in which the data transmission
capabilities of the broadcast satellite subcarrier (BS-format) are em-
ployed to send images from the main station to remote stations (out-
bound communications). It also introduces a packet network using a
VSAT system that supports digital data and facsimile exchanges
between the main and remote stations, and voice communication cir-
cuits among remote stations.

Mitsubishi Oenki Giho: Vol. 65, No. 10, pp. 34~40 (1991)
Subsystem Equipment for INTELSAT Vil Spacecraft

by Toshio |

i, Yuji Kobayashi, M hi Omura, Yasushi Sakurai & Yutaka Kazekami
The article introduces the INTELSAT VII and discusses the general
characteristics and technical features of equipment the corporation is
producing for the satellites under contract to Space Systems/Loral Cor-
poration. The equipment includes antenna systems, solar array panels,
structural panels with embedded heat pipes and C-band solid-state
power amplifiers.
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Abstracts

Mitsubishi Denki Giho: Vol. 65, No. 10, pp. 103~106 (1991)

MELSENTRY-SX: A Remote Monitoring and Control System
for Buildings

by Kunio Yaniada, Seiji Fujihara & Toshiyuki Suzuki

The corporation has developed MELSENTRY remote monitoring
equipment to support intelligent, unsupervised management of small
buildings. Monitoring and control functions are performed at a remote
monitoring center that is linked to client buildings via telephone lines.
The center processes the incoming data to identify abnormal activities,
equipment failures and other significant events. The link also allows the
center to operate building equipment and collect data for billing ser-
vices. In addition, the system is capable of supporting security and fire-
prevention services through a separate security company.

Mitsubishi Denki Giho: Vol. 65, No. 10, pp. 74~80 (1991)
Small Earth-Station Antennas for Receiving News via Satellite

by Katsuhiko Aoki, Takashi Ebisui, Shigeru Makino, Mitsuo Ogiwara & Soichi Matsumoto

The launch of many communication satellites for commercial use has
led to the widespread use of satellite communication services in Japan.
The article reports on a portable earth station and vehicle-mounted
antenna for the satellite news gathering systems recently introduced by
the broadcasting industry. The antenna is an offset Gregorian type with
an elliptical 2m x 1m aperture and shaped surfaces. It features high effi-
ciency, good directivity over a wide range of angles, excellent side-lobe
suppression and low cross-polarization characteristics. [t is easy to
transport and set up the antenna, and easy to establish communication
lines.

Mitsubishi Qenki Giho: Vol. 65, No. 10, pp. 107~112 (1991)

A Large-Scale Fault-Tolerant Network System for a Vehicle
Information Center

by Teruhiko Wada, Yasuhiro fiiura & Hiroshi fwakiri

The corporation has constructed a new network system for token-ring
networks requiring high reliability. The system employs fault-tolerant
computers, and redundant network links and terminals. Software func-
tions include various monitoring functions, automatic fault recovery
functions, and equipment substitution functions that enable the system
to cope with hardware failures and realize continuous unsupervised sys-
tem operation without downtime.

Mitsubishi Denki Giho: Vol. 65, No. 10, pp. 81~87 (1991)
INMARSAT Second-Generation Coastal Earth Stations

by Hidenori Koreishi, Hiromichi Mori, Osamu Yamanaka, Tatsuhiro Oba & Makio Tsuchiya

The corporation has constructed two coastal earth stations at KDD’s
Yamaguchi Satellite Communications Center to support its changeover
to the use of second-generation INMARSAT communication satellites.
The article reports on these earth stations, discussing three main fea-
tures. First, the earth stations support communications by both first-
and second-generation INMARSAT satellites. Specifically, high effi-
ciency and low side-lobe characteristics are realized in the C-band
through the employment of a wide-band corrugated horn. They are also
designed to allow future communications support by way of dual polar-
ized operations. Second, the AFC allows easy switching between satel-
lites. Third, the earth stations comply with INM-A and INM-B specifi-
cations for phase-noise.

Mitsubishi Denki Giho: Vol. 65, No. 10, pp. 113~117 {1981)
MEDIAS: An Expert Planning System for Bus Diagrams

by Kazuhiko Oikawa, Hisato Tsuboi, Hiroyuki Okamura, Hiroaki Sawada, Etsuji Inoue
& Hideo Kiyoshima

This system assists specialists in bus diagram planning. It is comprised
by screen system functions (CAD functions that allow the user to gener-
ate diagrams interactively using a graphic interface) and automatic gen-
eration functions (expert system functions that automate diagram gen-
eration). The authors have improved both drawing and automatic gen-
eration functions: the former by applying the specialist’s operation anal-
ysis into the function’s design; and the latter through the incorporation
of Mitsubishi’s original bus diagram generation expertise. These
improvements have resulted in the introduction of the MELCOM Bus
Diagram Planning Support System (MEDIAS), allowing the user more
efficient bus diagram generation in a shorter period of time.

Mitsubishi Denki Giho: Vol. 65, Mo. 10, pp. 88~91 (1991)

Experimental Investigations and Thermali-Control Systems
under Micro-Gravity Conditions

by Masaaki Murakami, Tetsuro Ogushi, Takashi Takada & Akira Yao

The authors have investigated the heat-transfer characteristics and
working fluid behavior of a flat-plate heat pipe for cooling electronic
equipmenmt in space and an evaporator {cold plate) for a high thermal-
transfer-capacity heat pump for space use under micro-gravity condi-
tions. The components, both of which employ capillary action to imple-
ment the fluid transport, were found to exhibit excellent heat-transfer
characteristics. In addition, significant insights were gained regarding
liquid flow patterns.

Mitsubishi Denki Giho: Vol. 65, No. 10, pp. 118~122 (1991)
A Corporate Electronic Mailing System Based on UNIX

by Masatoshi Kataoka, Masataka Togashi, Yasuharu Saeki, Masaaki Yumino
& Shinji Kawakami

Engineering office automation has been identified as contributing to
higher productivity among technical workers in engineering-related
computer-technology fields. In addition to computer networking tech-
nology, particular attention has been paid to electronic mailing systems.
Mitsubishi Electric has recently developed and implemented a
corporate-wide electronic mailing system that employs the mail func-
tions of the engineering-oriented UNIX operating syvstem. This system
features a graphical user interface with various application-specific
functions that are essential to successful implementation in a corporate
environment.

Mitsubishi Denki Giho: Vol. 65, No. 10, pp. 92~96 (1891}

A Variable-Speed, Ultrahigh-Speed Squirrel-Cage Induction
Motor for Direct Impeller Mounting

by Yoshifumi Rishikawa, Hirofumi Oki, Masahiro Ikeda & Hiroyuki Masuda

Mitsubishi Electric and Mitsubishi Heavy Industries have jointly devel-
oped a variable-speed, ultrahigh-speed squirrel-cage induction motor
for direct impeller mounting based on the well-received MELDRIVE
series of induction motors. Since the new motors do not require the
speed-multiplication gears used in previous motors, the impeller can be
mounted directly on the motor shaft, allowing blower equipment to be
much more compact and reducing maintenance requirements. These [ea-
tures promise to breathe fresh air into the ultrahigh-speed blower-
equipment market.

Mitsubishi Denki Giho: Vol. 65, No. 10, pp. 97~102 {1991}

An Automatic Control System for the Remote-Control Center of
Tokyo Electric Power Company’s Saigawa Hydroelectric Plant

by Hiroshi Nagaoka, Masahiro Takayama, Shiro Yokota, Takeshi Machino
& Teruhisa Shoyama

The article reports on the functions and features of an automatic con-
trol system for the remote-control center of Tokyo Electric Power Com-
pany’s Saigawa hydroelectric plant. The system controls five hydroelec-
tric generators, one substation and associated circuit breakers. It
replaces existing equipment, providing an upgrade with highly automat-
ed functions for monitoring, control, data-logging and other purposes.
Sophisticated features include hydroscheduling of a the power system,
switchgear-control functions and alarm functions. A high-performance,
high-reliability HDLC-type telecommunications system is employed.
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