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Abstracts

Mitsubishi Oenki Gihe: Vol. 66, No. 11, pp.26~31 (1992)

An On-site Fuei-Cell Power System

by Yoshiyuki Takuma, Hirafumi Handa, Tatsuya ikeda & Tamotsu [toyama

On-site fuel-cell power systems are soon expected to make their debut
on the marlket, and will provide high efficiency electricity and heat
cogeneration for hotels, hospitals and similar facilities. Mitsubishi Elec-
tric has contracted to develop a fuel-cell power system for business use
under the MITI Moonlight Project. The system has proven practical in
test operation. The corporation is currently addressing issues of cost,
equipment size reduction, and thermal efficiency needed for a commer-
cial implementation.

Mitsubishi Oenki Giho: Vol. 66, No. 11, pp. 2 ~7 (1992}

The Present Status and Future Trends for Fuel Cell
Technology at Mitsubishi Electric

by Hiratoshi Kawamura & Enju Nishiyama

Fuelcellsare a clean, high-efficiency power generation source, and they
are soon expected to enter commercial use. A number of companies in
Japan have been developing fuel-cell technology since MITTI initiated
the Moonlight Project (for conservation and alternative-energy-source
technology development) in 1981. Mitsubishi Electric has mainly con-
ducted R&D on phosphoric acid and molten carhonate fuel cells,and
phosphoric acid technology is nearly ready for commercial implementa-
tion. The article summarizes the present status and future trends of this
technology at Mitsubishi Electric.

Mitsubishi Denki Giho: Vol. 66, No. 11, pp.32~37 (1992)

A Fuel-Cell Power System for Dispersed Use
by Yoichi Mizumoto, Yoshiyuki Takuma, Jun Takeda & Kazumi Fukumato

Dispersed fuel-cell power-generation systems have a promising future.
They have the potential to reduce dependence on large centralized
power-generation facilities and lower power transmission costs.
Atmospheric-pressure systems based on 5MW-class units appear to be
most suitable considering installation requirements. Such operations
will allow a simpler system configuration, improve reliability and facili-
tate maintenance. High electrical efficiency, inclusive of effective heat
recovery, is excellent for co-generation and bottoming-cycle applica-
tions. Mitsubishi Electric is developing technologies and systems, and
plans to release commercial products.

Mitsubishi Denki Giho: Vol. 66, No. 11, pp.B~11 (1992)
The Commercialization of Phosphoric Acid Fuel Cells

by Hirotoshi Kawamura, Kazuo Usami, Hideaki Tomei, Yoichi Mizumato & Toru Dtani

Phosphoric acid fuel cells are suitable for cogeneration systems.
Mitsubishi Electric is planning to commercialize 200kW, 500kW and
1,000k W packages for on-site applications, and a 5,000k W unit for
dispersed applications. The corporation is currently developing fuel-cell
stacks, fuel reformers, and inverters with higher reliability and lower
cost, and is operating a 200k W class prototype plant. Commercial pro-
duction is scheduled to begin in 1996.

Mitsubishi Denki Giho: Vol. 66, No. 11, pp.38~-42 {1992}

Cell Technologies for Molten Carbonate Fuel Cells

by Shoji Yoshioka, Takashi Nishimura, Yoji Fujita, Jun'ichi Hosokawa, Hiroaki Urushit
& Toshiaki Murahashi

The article reports on the current state of development and technical
issues involving production technology, performance, and operating life
of molten carbonate fuel cells. The corporation has established mass
production technology for electrodes and matrix material with an area
of 0.5m? It has also realized cell performance of 150mA/cm?® at 780mV,
and a cell operating life of 20,000 hours, the longest value yet reported.
Dg\rgelopment is continuing with goals of producing 1m? cell components,
raising cell voltage to 820mV by reducing cell internal-resistance and
meroving cathode design, and extending operating life to 30-40,000
ours.

Mitsubishi Denki Giho: Vol. 66, No. 11, pp.12~16 (1992)
Cell Technologies for Phosphoric Acid Fuel Cells

by Masaaki Matsumoto, Hideaki Miyoshi, Tatsuo Mitsunaga, Kenro Mitsuda, Jun Aragane
& Hisashi Shiota

Practical phosphoric acid fuel-cell power generation systems will
require development of cells with higher performance (which will lower
costs) and longer life (which will improve reliability). Cell performance
has been raised by improving the efficiency of catalysts and reducing
cell internal resistance. Gas flow systems have also been studied, and
cell configurations have been developed that operate without requiring
acid addition; thus improving cell reliability. Development is progress-
ing steadily. All basic technology issues except for cost have been ad-
dressed.

Mitsubishi Denki Giho: Vol. 66, No. 11, pp. 43 ~ 47 (1992)

Molten Carbonate Fuel-Cell Stacks with Internal
Fuel-Reforming Capability

by Hiromu Ide, Mitsuie Matsumura, Tatsunori Dkada, Masayuki Miyazaki, Yoshihide Gonjo
& Masahiro Mukai

The article reports on the characteristics and development history of
molten carbonate fuel-cell stacks with internal fuel-reforming capabil-
ity. Direct and indirect reforming stacks differ in the relationship
between the catalyst area where the reforming and cell reactions take
place. The corporation has developed a direct internal reforming stack
with a long, 5,000-hour operating life, an enlarged effective cell area,
and high fuel utilization efficiency. It has also tested a 100kW-class in-
direct reforming stack incorporating an improved gas flow method, im-
proved catalyst loading, and better heat balance characteristics.

Mitsubishi Denki Giho: Vol. 66, No. 11, pp.17~21 (1992)
Fuel-Reforming Apparatuses for Phosphoric Acid Fuel Cells

by Kunihito Doi, Ro’oku Fujimoto, Kiyoshi Tsuru, Teruo Sugimoto & Akira Sasaki

The article summarizes newly developed component technologies and
prototype test results for compact, simplified fuel-reforming appara-
tuses for natural gas and methanol fuels. A new burner combined with
optimizations of reaction characteristics and thermal transfer to the
reforming reaction tube has made it possible to produce a compact natu-
ral gas reformer. The corporation has also investigated the characteris-
tics of simpler desulfurizers and carbon monoxide shift converters, and
practical implementation now appears possible. A methanol reforming
apparatus is currently under testing to verify that it meets performance
targets and to research possible improvements.

Mitsuhishi Denki Giho: Vol. 66, No. 11, pp. 48 ~ 51 (1392)

System Technology for Internal-Reforming Molten Carbonate
Fuel Celis

by Akira Sasaki, Shuichi Matsumato, Masashi Fujitsuka & Toshio Shinoki

The corporation has developed system configuration and gas recycle
technologies suitable for systematic application to molten carbonate
fuel cells with internal fuel-reforming capability. Use of computer simu-
lations helped improve the cell efficiency by raising fuel utilization in
the reforming system and reducing cooling duty. In addition, test data
showed that cathode gas recycling technologies and CO, recycling tech-
nologies using pressure swing adsorption are compatible with normatl
operation of the fuel-cell stack.

Mitsubishi Denki Giho: Vol. 66, No. 11, pp.22~25 (1992)

An Inverter and Power Connecting System for Fuel-Cell Power
Plants

by Hideaki Tomei, Jun Takeda, Tateaki Asaeda & Takeshi Miyashita

The article reports on the requirements, features, and typical circuit
configurations of inverters and power connecting equipment for fuel-
cell power plants. Inverters with capacities up to approximately 500kW
employ insulated gate bipolar transistors and a high-frequency PWM
inversion method. Larger capacity inverters are realized using GTO
thyristors and a low-frequency PWM method. The power connecting
equipment employs circuits with high-speed breakers, such as thyristor
switches, to realize connecting and independent operation modes, and to
enable an independent uninterrupted mode when system faults occur.
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Abstracts

Mitsubishi Denki Giho: Vol. 66, No. 11, pp.74~76 {1992}

The Mitsubishi Integrated Network Management System

by Hideki Aono, Atsushi Murata, Suguru Harada, Hiromitsu Kawamura & Yuichiro Dnizuka

The Mitsubishi Integrated Network Management System supports man-
agement of large, complicated multivendor network systems. Unlike the
corporation’s previous network management systems, the new system is
capable of integrating management data from each of the various
leased lines, packet-switching networks and local area networksina
large composite network. It is also designed to be suitable for use in
multivendor network environments.

Mitsubishi Denki Giho: Vol. 66, No. 11, pp.52~56 {1992)

Image Processing Technology for Automatic Power Line
Inspection

by Hiroaki Tono'oka, Masukazu Kobayashi, Toshio Takenaka & Kenji Yamamota

To visually inspect power lines for damage is a labor-intensive and
time-consuming task whether it is done directly by road vehicle, or by
inspecting a video record shot from a helicopter. Mitsubishi Electric,
working with the Chubu Electric Power Co., Inc. and Chuden Construc-
tion Co., Inc., has developed an automatic power line inspection system
that applies image-processing technology to simplify and improve the
efficiency of line inspection operations. The article reports on this
design and test results of this system, which can process one video
frame in approximately 0.4s.

Mitsubishi Denki Giho: Vol. 66, Ne. 11, pp. 77 — 81 {1992}

A Multipoint Teleconferencing System for International
Standard Conformant Terminals

by Kyoji Nakai, Shigenobu Matsuda, Yasutaka Akita, Susumu Oka & Mihoko Sato

The corporation has developed a multipoint control unit (MCU) for
teleconferencing applications. The unit is designed to support multiple
teleconferencing terminals conforming to CCITT recommendations,
connected by ISDN or other digital networks. The unit is also compat-
ible with the corporation’s proprietary teleconferencing terminals and
telephone terminals. It connects up to 16 terminals in conference mode,
and up to 128 terminals in broadcast mode by interconnecting other
units. It supports up to eight simultaneous conferences that can be con-
ducted at various data transmission rates.

Mitsubishi Denki Giho: Vol. 66, No. 11, pp.57~61 {1992)

A Remote Banking Terminal

by Hiroshi Saito & Shoichi Kate

Many businesses are installing remote banking terminals to enable
them to handie payroll operations and other funds transfers without
making a trip to a bank office. Banks are also promoting these services
in order to expand their business. The article introduces a compact,
low-cost, easy-to-use remote banking terminal developed and commer-
cially produced at Mitsubishi Electric to meet the specific requirements
of remote banking applications.

Mitsubishi Denki Giho: Vol. 66, No. 11, pp.82~87 (1992}

Second-Generation, Medium-Speed, 1Mbit TFT SRAM
by Kazuya Ikeda, Yutaka Arita, Masayuki Yamashita, Nobuyuki Kokubo & Fuyumi Minami

The corporation has developed second-generation, medium-speed low-
power IMbit SRAM devices employing a 0.72m design rule and TFT-
loaded memory cells. Two access time modes are now available
through bonding options: 35ns using second-generation devices and 70ns
using first-generation devices. Lower power consumption is achieved by
the use of recent circuit technologies and TFT-loaded memory cells.
The devices also feature a special operating mode that shortens the time
required for burn-in, and the soft error rate is very low.

Mitsubishi Denki Giho: Vol. 66, No. 11, pp. 62 ~ 67 (1992)

The Mitsubishi B/Net Electric Energy Management and
Centralized Automatic Metering Systems

by Ichire Arinobu, Masayeshi Kawaguchi, Ichiro Kamada, Seikuma Yamasaki
& Kiyomitsu Iwasaki

B/Net is the corporation’s name for data transmission equipment used
between network-capable no-fuse breakers, electromagnetic contacters,
power meters and power distribution control equipnient. The corpora-
tion recently developed an electric energy management and centralized
automatic metering system employing B/Net. The system is suitable for
supervising and controlling electrical power equipment in buildings and
factories, and for automatic centralized metering of electricity, water
and gas usage.

Mitsubishi Oenki Giho: Vol. 66, No. 11, pp.B8~95 (1992)

A Synthetic Aperture Radar Antenna for the Japanese Earth
Resources Satellite 1

by Hitoshi Mizutamari, Akira Akaishi, Yoshiteru Ogata, Yasumasa Hisada & Yoshiaki Nemoto

The corporation has developed a synthetic aperture radar for Japanese
Earth Resources Satellite 1 (JERS-1). The microstrip antenna is com-
prised of eight honeycomb sandwich panels forming a large flat antenna
approximately 12 X 2m, which is designed to be folded during launch
and deployed once the satellite is in orbit. Radiation characteristics
were tested using the NFAM method.

Mitsubishi Denki Giho: Vol. 66, No. 11, pp.68~73 (1992)
The M37708E4AGP Auto-Focus Control Microcomputer

by Kenji Onishi, Daijiro Harada, Masatoshi Kamizuru, Yukihisa Naoe & Hiroko Tamaki

The growing market for video movie cameras has created demand for
powerful, compact microcomputers with large on-chip memory capacity
and sophisticated functions. The corporation has developed a 16-bit
microcomputer for auto-focus applications that features on-chip periph-
eral interface functions {(motor-control and serial I/0), 32kB internal
ROM and 1.5kB internal RAM, and a small package witb a 0.65mm lead
pitch.
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