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PREFACE Prof. Y. Suzuoki

A M essage from Nagoya

I am with Nagoya University. As the name indicates, it is in the city of
Nagoya. The area around Nagoya has been known as a center for manufac-
turing industry. Some of you may remember the 7th ICPADM banquet attrac-
tion in which they showed wooden mechanical marionettes created some 230
years ago. The traditions have been carried on and developed by many Na-
goya based manufacturing companies as symbolized by Toyota, NGK and so
on.

During the last decade, Japanese economy has suffered recession. The eco-
‘ nomical situation here, however, has been less bad. This is because the re-
! gional economy has been powered by the sound manufacturing companies.
Furthermore, we had two big projects in this area, i.e. the construction of Central Japan Intemational Air-
port (Centrair) and 2005 World Exposition, Aichi, Japan. Centrair was constructed on an artificial island
and was opened in February, 2005. Centrair places emphasis on cargo flights for manufacturing compa-
nies in the area and has made a good start. 2005 World Exposition, Aichi, started on March 25, 2005 and
ended on September 25. More than 120 countries including 28 from Asia participated in the exposition
and it attracted more than 22,000,000 people, which is far beyond prior expectation.

The main theme of the exposition was “Nature’s Wisdom”. This, of course, is not directly related to
electrical insulation but an important experiment on electric power supply was carried ot by NEDO (New
Energy and Industrial Technology Development Organization). In order to contribute to the wider imple-
mentation of new types of environmentally benign energy sources such as photovoltaic, wind and fuel cell
and other distributed generators, it is important to compensate fluctuating outputs and minimize the impact
on the extemal grid line by forming a local micro gird. At the expo site, three types of solar cells (total 330
kW), three types of fuel cells (PAFC, MCFC, SOFC, total 1,340 kW) and NaS battery (500 kW) were in-
stalled to form a micro grid. Fuel gases made from garbage, wood chips and plastic wastes collected in the
expo site were supplied to the MCFC. On demand projection, temporal change in PV output and demand
fluctuation, the outputs of the fuel cells and NaS battery were controlled to meet the electricity and cooling
demands of Japan Pavilion and NEDO Pavilion without making detrimental impact on the extemal grid
line. The new energy micro grid experiment at the expo site was successfully over as the exposition came
to an end on September 25. The system will be moved to the Centrair area and the experiment will be
continued by supplying energy to a neighboring city hall and so on. I believe the project is important and
interesting from the viewpoints of future energy supply system as well as town planning. Furthermore, I
hope this kind of experiment may in future bring up new aspects of electrical insulation, diagnosis, asset
management and so on.

Now the two big projects are over and some people fear a decline of the activity in Nagoya area. Some
economists foresee that this area will not remain only as a center of manufacturing but will become an in-
temational center of information exchange and dissemination in the field of economy and manufacturing.
They say gradual change is going on and Nagoya is attracting some corporate headquarters, as sophisti-
cated manufacturing requires close contact and cooperation between a corporate headquarter and a manu-
facturing site. As a member of Nagoya University, I hope the information exchange among Asian col-
leagues and partners become active also in the academic and engineering field. We believe EINA maga-
zine plays an important role in establishing close communication in the field of electrical insulation tech-
nology. I feel great respect for those who have started and supported EINA magazines.

Lastly, I introduce our research field and activities on which we would like to exchange information. We

have extended research field from the traditional electrical insulation field to environmentally benign en-
ergy systems. Our present research subjects are as follows.

_1_



(1) Assessment and development of efficient and environmentally benign energy systems
(i) New distribution system for large scale introduction of distributed generators
(i) New urban energy system for sustainable society
(i11) effective use of distributed renewable energy (PV, biomass, etc.)
(iv) effective use of electricity and heat for home cogeneration system

(2) Improvement of performance and reliability of electric power apparatuses and systems
(i) mechanisms of electrical and water treeing degradation

(ii) space charge characteristics of msulating materials
(iii) degradation diagnosis and life cycle management of power apparatuses

Dr. Yasuo Suzuoki

(Professor, Department of Electrical Engineering and Computer Science, Nagoya University)



OUTLINE OF TECHNICAL COMMITTEESIN IEEJ

Dielectrics and Electrical | nsulation (DEI)

Chairperson:
Secretaries:

T. Okamoto (CRIEPI)
K. Uchida (Chubu Electric Power Co. Ltd)

Y.Tanaka (Musashi Institute of Technology)

Assistant Secretaries:

M. Okashita (Showa Electric Wire and Cable)

H. Nishikawa (Shibaura Institute of Technology)

ThisTechnical Committee (TC-DEI) was set up in
1979 succeedingthe Permanent Committee on Elec-
trical Insulating Materials upon the reorganization of
IEEJ. The activities of the Committee have been
covering mainly solid and composite dielectric ma-
terials and their technologies.  The primary activ-
ity of TC-DEI is the annual Symposium of Electrical
and Electronic Insulating Materials and Applications
in Systems (SEEIMAS), formerly called Symposium
on Electrical Insulating Materials (SEIM). The
TC-DEI organized 36th Symposium (2004 SEEI-
MAS) at Shibaura Ingtitute of Technology, Tokyo
with General Chair of Dr. T.Okamoto. The partici-
pants were about 100 and 70 papers were submitted.
TC-DEI held 2005 Intemational Symposium on
Electrical Insulating Materials (ISEIM) in Kitakyw
syu-shi, Japan with Honorary Charr of Prof.
T.Tanaka and General Chair of Dr. T.Okamoto. The
conference was successfully held with the partici-

pants about 140 from about 20 countries and with
Prof. T. Mizutani and Prof. C. Laurent as special in-
vited speakers as well as other in-session invited
speakers. The new trend of the conference was to
introduce sset Management Session especially for
researchers of high voltage related issues, Space
Charge Session including space craft issues,
Nanotechnology for Dielectric Session, and Dielec-
trics for Telecommunication Session for frontier re-
searchers. Intemational Technical Exchange Session
was chaired by Prof. T.Tanaka. The TC-DEI cur-
rently runs ten Investigation Committees (IC's) that
organize several technical meetings a year. The
IC's are categorized into four research areas as
shown in Table 1 in order to meet the needs of DEI
technology in Japan. Recently one of the secretar-
ies of TC-DEI was changed from Dr. Y.Miyashita of
Mitsubish Cable Company to Dr. Y.Tanaka of
Musashi Insititute of Technology.

Tablel Recent Inwvestigation Committeesunder TC-DHE

[Macro-paositioning of DEI technology]

@Environment-friendly materials and systems for electric and electronics

Chaiman: Y.Suzuoki (Nagoya University))

application (04/04-03/07,

@@L conomical evaluation of insulation diagnosis (04/04-03/07, Chairman: N.Hozumi (Toyohashi University

of Technology))
[New materialsinduding nano-materialg|

.Aipplication and improvement of organic molecular films and organic/morganic composites with con-
trolled nano-structures (04/04-03/07 , Chairman: FKaneko (Niigata University))

@Diclectric and insulating materials for information communication (01/04-12/06, Chairman: K. Fukunaga
(National Institute of Information and communication Technology))

@ Development of organic electrical and electronic materials with flexible structure to nanotechnology
(07/03-06/06, Chairman: M.Iwamaoto (Tokyo Institute of Technology))

@ Interfacial phenomena and application of nano-composite dielectric materials (10/05-09/08, Chairman:

T.Tanaka (Waseda University)):to be established
[Diagnosis of eledric andelectr onic equi pment]

@On-line insulation diagnostic methods of power cable and apparatus (01/03-12/05, Chairman: K. Uchida

(Chubu ElectricPower Company))

@ Characterization and prevention of ion-migration in printed circuit boards (05/05-04/06, Chairman:

Y.Yamano (Chiba University))
[Basic dieledricand break down phenomena)

@ Charge behavior and interface ofhigh electric field insulation (07/02-06/05, Chairman: M. Nagao

(Toyohashi University of Technology))

@ Surface functions and longterm performance evalwation of outdoor polymer insulators (01/06-12/08,
Chaiman: H. Homma (CRIEPI)):to be established



Electrical Discharges (ED)

Chairperson:
Secretaries:

M .Yumoto (Musashi Institute of Technology)
M Hikita (Kyushu Institute of Technology)

T.Nakano (National Defense Academy)

Assistant Secretaries:

F.Tochikubo (Tokyo M etropolitan University )

H.Yasui (Toshiba Corporation)

The activities of the Technical Committee on
Electrical Discharges (T C-ED) have been cover-
ing mainly physics of electrical discharges in
various media including vacuum and their tech-
nologies.

Now, 4 investigation committees are organized
in the TC-ED and are running actively for survey
of the subjects listed in Table 1. Two committees
will be organized in January, 2006. One is the
committee on the field of plasma application for
the environmental purification technology and the
other is the committee on the data-base of the in-
teractions between photon (especially VUV) or
electron and atoms/molecules.

The report of the investigation committee is
nommally published as the technical report of IEEJ.
3 technical reports which are the field of long gap
discharges including lightning, the field of plasma
processing and the data-base will be published in
2006 from the TC-ED.

The TC-ED is supporting about ten domestic
technical meetings on electrical discharges every
year. Some of these meetings are cooperated with
the TCs on Dielectrics and Electrical Insulation,
on High Voltage Engineering, on Switching and
Protecting Engineering and on Frontier Technol-
ogy and Engineering. The poster session has been
held to encourage the young researchers linked
with the technical meetings once a year during the

Table 1

past 4 years. More than 20 papers are presented
and some senior members also join the session,
and many fruitful discussions are carried out every
year.

The TC-ED also organizes the intemational
conference. “Japan-Korea Joint Symposium on
Electrical Discharge and High Voltage Engineer-
ing” will be held at Hanyang University in Korea
on November 3 and4,2005.

ISDEIV (International Symposium on Dis-
charges and Electrical Insulation in Vacuum) will
be held at Matsue Terrsa, a conference hall on
Matsue city, Shimane prefecture, from September
25t0 29, 2006. The details of the ISDEIV is re-
ported elsewhere of this magazine.

ACED (Asian Conference on Electrical Dis-
charges) will be held at Hokkaido University from
October 16 to 19, 2006.

The TC-ED also promotes the young research-
ers seminar every year in cooperation with the
Institute of Engineers on Electrical Discharges in
Japan to encourage the young researchers in the
field of electrical discharges. In usual, around 40
young researchers and engineers enroll in the
seminar and have a time to discuss about topics
related to electrical discharges. The seminar will
be held at Takarazuka in Hyogo on November 4
and 5, 2005.

Investigation Committees in TE-ED

Research Subject

Chairperson

Lightning strokes to structures (3years from January 2003)

T.Shindo (CRIEPT)

Fundamental Characteristics of Arc and Glow Discharges | Y.Yokomizu (Nagoya University)

(3years from June 2003)

Measurement and Simulation Technologies used for Controlling | O.Yamamoto (Kyoto University)
and Understanding Discharges in Vacuum (3years from June

2004)

The Ultimate Measuring Techniques for Discharge Phenomena [ N.Yamashita (Keio University)

in Dielectric Liquids (3years from June 2004)




Plasma Science and Technology (PST)

Chairperson:
Vice Chairperson:
Scientific Secretary:

S. Ono (Musashi Institute of Technology)

K. Yukimura (Doshisya University)
Y. Ono (University of Tokyo)
T. Ikehata (Ibaraki University)

The Technical Committee on Plasma Science
and Technology (T C-PST) was founded in April
1999. This committee has the basis on the plasma
researcher’s society that had organized T echnical
meeting on plasma science and technology in IEE
Japan several times every year since about 30
years ago. The field of activity of this committee
includes researches and investigations of various
plasmas in terms of plasma physical parameters as
density, temperature and ionization degree, and
application fields as nuclear fusion, plasma proc-
essing, and plasma chemistry.

The major activity of this committee is to
succeed to organize several Technical meeting on
plasma science and technology every year. For
example since April 2005, four technical meeting
were held; in June at National Institute of Fusion
Science in Toki City followed by a study tour to
the Large Helical Device (LHD) for fusion re-
search, in August at University of Tokyo, in Sep-
tember at Waseda University in Tokyo and also in
October at Hyogo Prefecture University. At each

symposium, about 20 to 30 presentations are made.

Presentations by young researchers in bachelor

course and master course are strongly encouraged
and appreciated.

Every two years, TC-PST sponsored in-
temational symposium APSPT (Asia pacific
symposium on plasma technology) had been held
in Taiwan in collaboration with domestic societies
related to plasma science and technology since
1999. Next APSPT is preparing now and will held
December 2005 in Yunlin Taiwan. Aiming at
more flexible management, APSPT-4 became
sponsorship by the intemational organization
committee from this time. While many members
of TC-PST partticipate in the international organi-
zation committee, T C-PST is continuing playing a
role important as a support organization.

TCGPST currently runs one investigation
committee, and a few new will be set up in future.
The investigating committees, Plasma ion inten-
sive use process investigation committee and Mi-
crowave plasma mvestigation committee, which
broke up within the past several years, had pub-
lished their mvestigation as hard cover books.

Tablel. Investigation Committee in T C-PST

Title Chairperson Term
Y. Nagayama
Spherical tokamak (National Institute of Fusion 3 years from August 2004
Science)
The advmcqnent of metal sput- K. Nakz!murg to be established in October 2005
tering plasma (Chubu University)

Pulsed Electromagnetic Energy (PEE)

Chair Person:

Kazuhiko Horioka (Tokyo Institute of Technology)

Vice Chair Person: Weihua Jiang (Nagaoka University of Technology)

Secretary:

KoichiTakagi (Iwate University)

Assistant Secretary: Hiroyuki Shinkai (Central Research Institute of Electric Power Industry)

The Technical Committee on Pulsed Electro-
magnetic Energy (TC-PEE) was set up in July
1999 by the exertion of Dr Kiyoshi Yatsui (Na-
gaoka University) and efforts to enhance the ac-

tivities in this field have been continued. During
this intervening period, researches on pulsed elec-
tromagnetic energy have evolved into a
well-developed subject in the field of electric




power engineering, plasma and discharge engi-
neering, high energy density physics, accelerator
engineering and others. By the modification of
pulsed electromagnetic energy, we can make ex-
tremely high energy density (high temperature
and/or high density) states that can be utilized for
generations of high power lasers, intense radiation
sources, high current particle beams and also for
formation of new materials. As the field of high
energy density plasma has a multi-disciplinary
nature, extensive discussions of related subjects
were difficult in conventional societies.

The purpose of this committee is to provide a
forum to discuss important technical developments,
their applications, increased understandings, new
trends, and also future prospects in the field of
pulse power technology and the high energy den-
sity states. In particular, keeping this field attrac-
tive for young scientists and motivating them have
been of primary concem for all of committee
members.

Regularly, Technical Committee Meetings are
held four times a year To provide international
forum and promote mternational collaborations,
the meeting is held once a year, as an international
symposium with collaboration among the re-
searchers in Japan, Korea, and China, which is

named “International Symposium on Pulsed
Power and Plasma Applications (ISPP)”. The 5"
ISPP-2004 was held in KERI (Korea Electromag-
netic Research Institute) on Oct.18-19 (2004), and
the next symposium (ISPP-2006) is expected to be
in China. The objective of this symposium is to
provide a forum for discussion of the subjects in
the field of pulsed electromagnetic energy, mainly
in the three countries. However, those research
meetings including regular technical meetings, are
open for persons whoever interested in the field of
pulsed electromagnetic energy.

There is one mvestigation committee in the
TC-PEE ; “Industrial Application of Pulse Power
Technology”, which is chaired by Weihua Jiang
(Nagaoka University of Technology). In addition
to the conventional pulsed power technology,
highly repetitive devices are developing based on
the recently advanced semiconductor switching
devices and power modulators. Those devices
should open wider application fields such as mate-
rials, environmental, biochemical and/or medical
sciences and technologies.

Electromagnetic Compatibility (EM C)

Chairperson:
Secretaries:

Z-1. .Kawasaki (Osaka University)
Y. Mizuno (Nagoya Institute of Technology)

T. Funaki (Kyoto University)

The Technical Committee on Electromagnetic
Compatibility (EMC) behaves to achive their own
final goals. Those are

1.  Comprehensive understanding of Electrical

Power System and EMC isste,

2. Building up interdisciplinary cooperation

among several groups and/or institutes related

with EMCproblem,

3. Invesigations on new and high technology
for EMC,

4. Advertisement to the public on EMC issue
and key technologies,

5. Introductory advertissment of intemational
EMC sandard to the domestic EMC re-
searchers.

For this purpose the committee pays their attention on
the causes of electromagnetic interference, the situa-

tion of electromagnetic interferences, the novel meas-
urement techniques for EMC, the protection technol-
ogy for EMC and international and domestic EMC
regulations. The committee has been organizing four
dedicated research sub-committees to realize the ef-
fective activity.

1. Investigation Committee on Lightning Risk and
Management for Electrical Power System and
Communication System

2. Investigation Committee on Electric Field and
Current Induced n a Human Body Exposed to
Electromagnetic Fields.

3. Investigation Committee on Earthquake Predic-
tion by Electromagnetic Filed Measurement.

4. Investigation Committee on High Speed Power
Line Communication and EMC

These sub-committees basically work independently,



and each sub-committee meeting is held every two or
three months regularly to announce their mvestiga-
tions and to share the obtained knowledge among
sub-committee members. The practical period for the
sub-committee activity istwo or three years, and they
are expected to publish their investigating results as
a "White Paper” named the Report of Investigation
Committee.
Electromagnetic environment is the atmosphere i
which electromagnetic phenomena exist, and consists
of electromagnetic fields due to naturally-orignated
sources like lightning and earthquake, and artificial
ones generated from electrical and electronic equip-
ment as well as radiated from power lines or commu
nication cables, and so force. Electromagnetic com-
patibility (EMC) is the capability of electrical and
electronic systems, equipment and devices to operate
in the above-mentioned electromagnetic environment,
without suffering or causing unacceptable degradation
as a result of electromagnetic interference. In other
words, a system is considered as electromagnetically
compatible if it satisfiesthe following three criteria:
(DIt doesnot cause interference with other systems;
(2)It is not susceptible to emissions from other sys-
tems;
(3) It doesnot cause interference with it self.

The problems related to EMC had been discussed
in the “Special Research Committee of EMC Engi-
neering’, which was established in 1997 by IEICE
and IEEJ joint venture. The high activity of the com-
mittee promoted the establishment of the Technical
Committee on EMC in the Fundamentals and Materi-
als Society of IEEJ. The committee was established to
substitute the former committee in April 1999. Then
Prof. T. Takuma of Kyoto University was elected as
the first chair of the committee. After Prof. T. Takuma,
Prof. O. Fujiwara chaired the committee from 2002,
and Prof. Z-1. Kawasaki has succeeded Fujiwara
since April, 2005.

The committee organizes technical conferences
annually asthe Memory of Kobe Earthquake, which
occurred on January 17. 1995. The committee holds a
few technical conferences, additionally, and those are
in March, July, September and November for 2005.

1. Inwedtigation Committee on Lightning Risk
Management for Hedrica Power System and
Communication System

This committee has started its activity in July 2003.
Prof. Zen Kawasaki of Osaka University is chairing
this committee. The Objectives of the committee ac-
tivity are followings

1. Risk management for the metal communication
network againgt lightning hazards,

2. Risk management for the optical communica-
tion network against lightning hazards,

3. Risk management for the local area (LAN) net-
work againgt lightning hazards,

4. Risk management for the radio LAN network

against lighting hazards

5. Risk management for high power line network
againgt lightning hazards,

6. Risk management for LSI circuit against light-
ning hazards,

7. Risk management for power electronics facili-
ties against lightning hazards,

8. Risk management for future sensor network
against lightning hazards

2. Invedtigation Committee on Hectric Feld and
Current Induced in a Human Body Exposed to
Eledromagnetic Helds
This committee was established in April 2003. The
mission of the Committee is to investigate various
techniques for calculating induced electric field and
current, and also survey the already reported calcula-
tion results. EMF issues are generally divided as to
frequencies into the following categories; power fre-
quency of 50 or 60 Hz for commercial power use,
high frequencies near 1 GHz for cellular phones, and
intermediate frequencies for various apparatus such as
IH (induction heating) appliances. Although various
numerical techniques such as FEM, FDTD, BEM,
and so force, are available, it is still unclear what kinds
of calculation techniques are most appropriate for a
specified problem. The complicated human tissue
properties also increase the difficulty in this issue. The
following subjects arethe items of nvestigation in this
committee:
(1) Survey of techniques of calculating induced elec-
tric field and current in a part of a human body or
a whole body;
(2) Comparison of the calculation techniques con-
ceming calculation accuracy, time and so force;
(3) Evaluation ofthe calculated results;
(4) Survey of research subjectshereafter;
(5) Preparation of a committee report on the above
items.
The committee has held 3 meetings and a research
conference last year.

3. Invegtigation Committee on Earthquake Predic-
tion by EHledromagnetic Fled Measurement
This committee has just been established in Sep-



tember 2004. It is chaired by Emeritus Prof. K. Horii
of Nagoya University. This committee was located as
the succeeding committee for the former “Investiga-
tion Committee on Pre-occurrence Phenomena of
Earthquakes by the Observation of Environmental
Electric Field.” According to the previous report, there
is large variety of the electromagnetic phenomena
related to eathquakes, and a long term universal
measurement and research is inevitable to clarify the
phenomena. This committee therefore enforced the
research activity furthermore and especially focused
on the following four subjects:
(1) Analyze various measwrement techniques and
measurement errors;
(2) Make an inter-comparison and evaluation for
measurement results
(3) Analyze the relationship between measured data
and earthquakes
(4) Discuss the possibility of establishing a earth-
quakeprediction system
The committee focuses on establishing a highly re-
liable measwrement technology with synthesizing
many research results of antecedent electromagnetic
phenomena of earthquakes. Periodically research
conference is also planned.

4. Invegtigation Committee on High Speed Power
LineCommunicationand EMC
This committee will be established in December
2004 and chaired by Prof. M. Tokuda of Musashi In-
stitute of Technology. The purpose ofthe committee is
to solve various EMC related problems towards the
establishment of power line communication systems.
The development of power line communication ap-
paratus are going ahead, while there is a lack of study
in depth from a theoretical viewpoint. This committee
therefore will promote the researches from an aca-
demic viewpoint. It will focus onthe following 6 sub-
jects:
(1) The trend of power line communications in do-
mestic and abroad;
(2) The trendof intemational standardization;
(3) System configuration method.
(4) Orignation mechanism of electromagnetic field
leakages;
(5) Suppression technology of electromagnetic field
leakages;
(6) Current conditions of demonstrative experi-
ments

Light Application and Visual Science (LAV)

Chairperson:
Secretaries:

Shinichi Takahashi (Keio University)
Yukitaka Shinoda (Nihon University)

Hisashi Honda (Toshiba Lighting & Technology Corporation)

Activities of The technical committee on light
application and visual science (TC-LAV) have
been covering fields of optical application for
medical treatment, media devices for mformation
processing of visual sense, light sources and their
measurement, application of infrared light, and
advanced lithography.

Miniaturization of semiconductor devices has
been progressed very vigorously in these 30 years,
and the trend will be continued further more, even
though the minimum feature size has been reduced
to less than 100 nm. Half pitches of 65 nm and 45
nm are expected in 2007 and 2010, respectively in
International Technology Roadmap for Semi-
conductors (ITRS). In these trends, technology
motive force for miniaturization is the improve-
ments in lithography process.

Minimum pattern size obtained by lithography
is mainly decided by the resolution of projection

optics used for the exposure, and the resolution R
depends on the wavelength A and the numerical
aperture NA of the optics. That is,

R=k, /NA. ()

Here, Kk, is the constant showing the efforts to
enhance the resolution by adopting super resolu-
tion technology such as phase shifting mask,
modified illumination, novel resist process, etc.
The value of k; is always 0.5-0.7. However, it be-
comes 0.25-04 if every possible resolution en-
hancement technology was applied.

Several years ago, it was strongly felt appre-
hensive for the end of the optical projection expo-
sure, because all these parameters of 4 NA and Kk
were anticipated to arrive at each limit. For this
reason, various next generation lithography (NGL)
methods have been intensively researched. Repre-
sentative methods are electron beam (EB) projec-
tion lithography, EB proximity lithography, F,
projection lithography using F, laser, reflection



projection lithography using extreme ultra violet
(EUV) light, second generation X-ray proximity
lithography, etc. Although a lot of candidates were
investigated, there were some problems in each
method, and the favorite considered as the
post-193 nm projection lithography using ArF ex-
cimer laser light was not fixed.

However, m 2001-2002, immersion optical li-
thography was suggested and advocated as a new
NGL candidate. At first, there felt some problems
concerning an immersion liquid, rising of bubbles,
optics design, etc. However, the feasibility has
been investigated in these 2 or 3 years, and it has
been confirmed that there are no show stoppers.
Thus, ArF immersion lithography in water is be-
coming to the certain favorite of NGL. It is ex-
pected that the resolution is improved in 1/1.44
depending onthe refractive index of water.

Other NGL candidates were also considerably
selected. EUV lithography was fixed to the most
favorite method for the post-immersion lithogra-
phy. It has become a general opinion that genera-
tions of half-pitch 65-45 nm will be realized by
immersion lithography and generations of
half-pitch 45-32 nm will be supported by EUV
lithography(Investigation Committee (TC): Ad-
vanced Technology for Lithography)

In the field of discharge light sources research
on mercury-free fluorescent lamps has been one of
the important and popular topics in these 10 years.
For a long time Xenon and mixture of Xenon and
other rare-gases had been thought the most ex-
pected discharge medium for a mercury-free fluo-
rescent lamp. However none of the researchers
achieved the enough luminance and efficacy with
a discharge of xenon or xenon and rare-gases
mixture.

Recently Jinno’s group has reported by using an
auxiliary external electrode for xenon pulsed dis-
char%e lamp, 90 Im/W of efficacy and 12,000
cd/m” of luminance simultaneously. This technol-
ogy is leading the world and is attracting many
light source researchers’ interests. Other direction
of development is flat-panel fluorescent lamps.
Mikoshiba’s group developed mercury-free xenon
discharge flat-lamp.

Another trend of mercury-free light sources is
Molecular Discharge (MOLED). Various efforts
are now made and some new idea is reported.
Devonshire’s group reported near UV emission
from OH and CN. Hatta’s group reported CO
emission in VUV region. Jinno’s group reported
N, emission in near UV region by using A-N,
penning like energy transfer.

In the field of high-pressure discharge, EU
countries are now promoting a project named
COST21 and the lighting branch is focusing on
development of new generation metal halide lamp.

In Japan, Kase and Sawa reported rupture

mechanism of high-pressure mercury discharge
lamp by using numerical simulation. The research
on mechanical issues in high pressure discharge
lamp was new frontier and they are the pioneer in
this field(T C: Diagnostics and Modeling of New
Light Sources)

Next topics are Fukushi robot and Seal robot for
disabled persons. The seal robot Paro was devel-
oped by T.Shibata’s group at the National Institute
of Advanced Science and Technology (AIST) to
physically interact with human beings. Paro’s ap-
pearance is that of a baby harp seal, which has
white fur for three weeks after birth. As for per-
ception, Paro has four primary sensors; sight (light
sensor for vision), tactile, auditor (determination
of sound source direction and speech recognition) ,
and posture sensors beneath its soft white artificial
fur. In order that Paro should have a soft body, an
air-bag-type tactile sensor was developed and im-
plemented. To provide movement, the robot has
eight actuators; two for upper and lower eyelids,
one for rotation of eyes, two for the neck, one for
each front fin, and one for two rear fins. Paro
weighs about 2.8 Kg,.

Paro operates by using the three elements of its
internal states, sensory information from its sen-
sors, and its own diurnal rhythm(moming., day-
time and night) to carry out various activities dur-
ing its interaction with people. Paro has a be-
havior-generation system consisting of two hier-
archical layers of processes: proactive and reactive.
These two layers generate three types of behavior:
proactive, reactive, and physiological behaviors.

As a second topic, we introduce Fukushi robot
to aid feeding is based on new concept such as
Taoism, and the results of setting up a system for
the remote control of therobot. Thereal time OS
used is RT-Linux, which is still in the development
stage, and] therefore this mvolves some problems
even more difficult to overcome than algorithm
design, including the necessary of carrying out
trial and error to test version compatibility with
other equipment etc., when the OS is used on the
network, resulting in. This study addresses the
safety of fukushi robots, the concept of Taoism of
old China in relation to robotics, and the problems
encountered in designing a remote controlled fu-
kushi robot, and reports on the results of a design
concept that confers a sense of reassurance to the
user.

In near future, support technologies will be a
very important theme to a field of new academia
to support the elderly people for their comfortable
and safe life, by researching, developing, design-
ing and improving the tools and their living envi-
ronment (housing and urban amenity), from a
standpoint of the gerontology and ergonomics; it
can be truly said that it is the field intimately re-
lated to the welfare industry to target the elder



persons.(T C: Media Devices and Visual Systems)

The plasmon polaritons, which are collective
motion of electrons in metals, and electromagnetic
waves couple and congtitute the surface plasmon
polaritons (SPP) on metal surfaces. A metal
having fine structures with a period near the
wavelength of electromagnetic waves is called a
plasmonic crystal, where the SPP is localized or
waveguided. The plasmonic crystals are expected
as new optical devices. On the other hand, tera-
hertz (THz) waves, which mean the electromag-
netic waves in the frequency region 0.1 ~10 THz
have made great progress recently owing to the
development of the method of generating THz
waves by using lasers. Transmission properties of
2-dimensional plasmonic crystals in THz region
are introduced.

Figure 1 shows the transmission spectra of a
system made of two aluminum plates
(2-dimensional plasmonic crystals) perforated
with a circular hole array in a triangular lattice.
The mterval of the two plates and the relative lat-
eral shift of the hole positions of them are denoted
by h and d, respectively. The h dependences of the
transmission spectrum for p=0 mm (the hole posi-
tion is overlapped, (a)) and p=0.57 mm (opposite,
(b)) are quite different. The transmission spectra
for p=0 and 0.57 mm are similar when h is larger
than the wavelength (see (d)). However, the

transmittance is higher for p=0.57 mm than for
p=0 mm when h is smaller than the wavelength
(see (c)), which contradicts with the ntuition. This
anomalous transmission property is explained by
the coupling ofthe SPPs on the two metal plates.
In addition to such anomalous transmission, vari-
ous new phenomena relatedto the SPP such as the
enhanced transmission and polarization rotation
have been found. These phenomena are interesting
not only from the viewpoint of physics of plas-
monic crystals but also from the development of
new optical and sensing devices in the visible and
infrared regions.(TC: Infrared Application for
Safety and Peace)
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Fig.1 THztransmission spectra ofthe double

layer 2-dimensional plasmonic crystal

History of Electrical, Electronics, and | nformation-Related
Engineering (HEE)

Chairperson:
Vice- Chairperson:
Secretaries:

Yasuharu Suematsu (National Institute of Informatics)
Satoru Yanabu (Tokyo Denki University)
Masami Sukeda (Hitachi, Ltd)

Masao Takahashi (Toshiba Corporation)

[ Purposes and Circumstances of the Commit-
tee]
In July 2002, a time-limited “Special Committee
for the History of Electrical Engineering” was es-
tablished at the recommendation of the Institute of
Electrical Engineers of Japan (IEEJ) to conduct
activities in conjunction with related scientific so-
cieties.
Moreover, since the five scientific societies related
to electricity and information agreed to set up a
“Liaison Council of Electrical and Informa-
tion-related societies” starting in April 2003 to
“strengthen their cooperation,” the special com-
mittee was reorganized as the “committee for the
history of electrical, electronics, and informa-

tion-related engineering.” With the active partici-
pation of each society in committee activities
backed by full understanding and support, the
committee began its work with the purposes of
“formulating a basic plan for activities related to
the history of electrical, electronics, and informa-
tion technologies, planning investigative activities,
and implementing promotional projects.”

In line with this approach, the special committee
for the history of electrical engineering has com-
pleted its two-year activities, having obtained fa-
vorable results from joint work conducted in in-
vestigative activities on how to preserve the re-
cords and the joint hosting of workshops. The five
scientific societies that organized the newly cre-
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ated committee are the Institute of Image Informa-
tion and Television Engineers(ITE), the Informa-
tion Processing Society of Japan(IPSJ), the Illu-
minating Engineering Institute of Japan(IEILJ), the
Institute of Electrical Engineers of Japan(IEEJ),
and the Institute of Electronics, Information and
Communication Engineers(IEICE) that currently
serves as the managing society.

On January 24, 2005, the committee held a meet-
ing attended by the members concemed, appomnted
Yasuharu Suematsu as chairman, Shoji Shinoda
and Yuji Ohkita as vice chairmen, and confirmed
the structure of the committee with the representa-
tives of each society and individually participating
members. The first official meeting was subse-
quently held with the activities coordinated by the
five societies gettingoffto a fast start.

[ Domesticand O erseas Trends]

IEEE and IEE have already begun coordinated
activities with the related scientific societies.
These vigorous activities include realistic virtual
museums, interview-based surveys involving
noted individuals, the recognition of historical rel-
ics, recording of related technologies, activities to
present awards, the introduction of other museums,
and the commissioning of research to universities.
Both ingtitutes have cross-disciplinary organiza-
tions engaged in activities with adequate funding.
Moreover, IEEE has established a large-scale,
cross-disciplinary History Center that is playing an
active role in disseminating “knowledge.”

[Surwey Itemsof the Committee]

While collecting knowledge from individuals with
vast experience in wide-ranging fields that cross
and concem the five scientific societies, the com-
mittee plans to investigate the following and con-
duct surveys as follows:

(1) Prospective activities regarding the history of
electrical, electronics, and information-related
technologies that cover all fields of the related
scientific societies.

(2) Structuring of the foundation in order to
strengthen its finances for youth education and
supporting activities.

(3) Planning investigative actions, including digi-
tal archives, interview-based surveys, recognition
of recorded materials, conservation of technical
products, and the recording of technological his-
tory, along with advice and support for organiza-
tions that conduct planned investigations.

(4) Interchanges and information exchanges with
overseas organizations (e.g., IEEE, IEE)

(5) Deepening and revitalizing activities by coor-
dinating with universities.

Moreover, by using examples of large-scale activi-

ties conducted by IEEE, the committee plans to
consider what specific promotional activities
should be conducted regarding the history of elec-
trical, electronics, and information-related tech-
nologies.

[ Expected Effects]

Since the history of electrical, electronics, and in-
formation-related technologies in Japan will be
adequately recorded and preserved, with accumu-
lated data being publicized at home and abroad,
this history will become widely available for edu-
cation purposes in addition to helping clarify di-
vergent viewpoints about the electrical, electronics,
and information-related industries, and their tech-
nologies inthe future.

Activities of the Investigating Research Commit-
tee on Factors of Innovation in the Postwar De-
velopment of Electrical Engineering

Chairperson: Takayuki Nagata
(The National Science Museum)

In December 2004, a new investigating re-
search  committee was formed under the Tech-
nical Committee for the History of Electrical En-
gineering. I would like to describe a general out-
line of thisnew committee below.

The mission of the committee is to find factors
influencing innovation. In pursuing innovation, it
is quite natural to place great emphasis on R&D,
but it is also necessary to think about how to push
forward with innovation in an effective manner.
Studying the conditions under which to create in-
novation and the related mechanisms is essential.
Nonetheless, there are wide-ranging factors that
contribute to innovation. The new committee has
only a limited number of members burdened by
time constraints. They might well end up being
buried in a flood of materials and data, if they
challenge tackle it directly. The Technical Com-
mittee for the History of Electrical Engineering
has decided to accept the challenge in view of its
study of the history of technology, and thus
formed a new investigative research committee.
The purpose of this new committee isto determine
the factors that contribute to mnovation by ana-
lyzing the postwar development of electrical en-
gineering.

Such an investigation like this must collect,
among other things, an abundance of examples. Of
course, this is not to say that any kind of case ex-
amples will do; the bottom line is gathering useful
examples. The committee has decided that useful
examples should be collected from oral history
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records. We are already familiar with such records
that include those collected by the “Investigating
Research Committee on Interview-based Surveys
Involving Senior Researchers of Electrical Engi-
neering” that ended last year, and those collected
by the interview-based surveys conducted in co-
operation with the Japan Research Industries As-
sociation before the new investigating research
committee was established.

The subjects of these oral history interviews
are honorary members of IEEJ, who must be
nominated from among those who have served as
IEEJ chairmen or vice chairmen or among re-
searchers responsible for exceptional research
findings. All such persons have enjoyed great ac-
complishments as researchers or research admin-
istrators, and their vast experience offers an in-
valuable source of first-rate materials for the his-
tory of technology. All honorary members belong
to the generation that supported Japan’s postwar
reconstruction from the standpoint of technologi-
cal development, having served as front-line re-
searchers and engineers. Among the technological
developments that drove Japan’s postwar recon-
struction that was exceptional in world history, we
may be able to find a certain model for innovation
on which we must focus, and the oral records ob-
tamed from these honorary members, who are
considered living witnesses to postwar techno-
logical development, should prove to be highly

valuable information.

In fact, from past studies based on oral history
we have obtained a number of interesting case
examples that showed us how technological
breakthroughs were made and leamed that the
maturity of peripheral technology is indispensable
for technological development. These people also
offered us important clues about how to conduct
studies. Oral history gives us a living history of
technology. Since there are still some honorary
members yet to be interviewed, we fully expect to
survey more members in the future. We are,
therefore, determined to increase the number of
case examples by conducting as many inter-
view-based surveys as possible during our ongo-
ing investigation.

At the same time, such esteemed individuals
generally tend to feel so devoted about their work
that it is highly likely that what they say is subtly
influenced by what they wish to emphasize.
Moreover, there may be some lapses of memory. It
is, therefore, necessary to consider such weak
points when regarding oral history. It is also true
that we cannot collect an adequate number of ex-
amples based on a limited number of interviews.
To compensate for this inadequacy, we will search
related literature as much as possible.

High Voltage Engineering (HV)

Chairperson:

S. Yokoyama (Kyushu University /

Central Research Institute of Electric Power Industry )

Secretaries:
Assistant Secretary:

This technical committee (T C) belongs to power
&Energy (P&E) Society of the IEE of Japan ,and
supervises activity of investigation on technical
subjects related to high voltage engineering. Five
investigation committees listed in Table are active
in September 2005.

The 4th Intemational Workshop on High Voltage
Engineering (IEHV 2004) was held in Sapporo
city, following the 1st IWHV at Okinawa in 1999,
and 2nd IWHYV at Tottori in 2000 and 3rd IWHV
at Fukuoka in2003.

The objective of this workshop is to provide a fo-
rum to discuss novel findings in the field of high

I. Aono (Mitsubishi Electric Cop.),K.Hoshina(Toshiba Corp.)
Y.Mizutani (Central Research Institute of Electric Power Industry)

voltage engineering, mainly in Asian countries.
The workshop will be organized every alternate
fiscal year. Selected papers of the IWHV with
original and interesting findings will appear in a
special issue of the Transactions of IEE of Japan.

There were 8 sessions, where 54 papers were pre-
sented orally for two days. All speakers presented
their paper in English, following fruitful discus-
sions. Also special lecture was given by Prof.
Jinliang of Tingha University, China on the theme
“Studies on Grounding Technologies for Power
System in China”

The workshop banquet was held at Beer Restau-
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rant “Supporo Beer garden”, where 70 partici-
pants changed various information of the world
wide technology of electric power industries, the
research on electric discharge phenomena while
enjoyingthe food (and history) of Supporo city.

We hope the next IWHV 2006 will also be valu-
able workshop for exchanging the mformation
related to rapidly moving technology of high
voltage engineering.

In November 2005 a jomt technical meeting of

IEEJ with TCs on Electrical Discharge and
Switchgear and Protection will be held in Taka-
matsu of Shikoku District.

TC on High Voltage Engineering meeting meets
four times a year. One of the meetings will be as-
sociated with a technical visit to Kyushu area.

The members of the committee other than the
chairpersons of the investigation committees are
from universities (4), a research mstitute (2), elec-
tric power utilities (4), and manufacturers (9) .

Table . Investigation Committees n TCG-HV

Research  Subject Chairperson
Manner of Lightning Damages to Wind Power Stations S.Yokoyama (Kyushu University
/ CRIEPT)

Insulator Contamination (performance measurement technology)

K. Takasu ( CRIEPI )

Mechanism of Lightning Outages on Distribution Lines.

Y.Moro-oka (Kyushu Electric
Power company )

Surge Phenomena on Low-voltage and Control Circuits

T.Funabashi (Meidensha Corp.)

Numerical Electromagnetic Analysis Methods for Surge Problems

A.Ametani (Doushisha Univer-
sity )

| nstrumentation and M easurement (IM)

Chairperson:
Vice- Chairperson:

Secretaries: Terumitsu Shirai

The field of instrumentation and measurement
technology is very wide and has a long history.

Our committee has always followed up the tech-
nological trend inthe era.

The early activities of this committee have mainly
focused upon the presentation and discussion of
studies and researches in the fields of electrical
standards and precise measurement in various
electrical fields. It isthe reason that our committee
is now categorized in the division A (fundamentals
and materials) of IEEJ. Technological contents in
our committee have, however, gradually shifted to
various electrical and electronic fields.

Annual activities in the technical committee of
instrumentation and measurement have roughly
introduced as follows.

i) The general meeting of the committee is
held four times every year for discussing
the various activities of the committee.
16 members including a chairperson, a

Katsunori Shida (Saga University)
Yoshitaka Sakumoto (Japan Electric Meters Inspection Corporation)
(Japan Electric Meters Inspection Corporation)

secretary and an assistant-secretary con-
stitute the committee.

i) The meeting by the chairperson, the sec-
retary and the assistant-secretary is held
four times every year for tentatively
planningthe activities of the committee.

iii) The workshops for the presentation and
discussion of studies and researches are
taken place almost every month in prin-
ciple as amain activity.

iv) The mvestigating committee for special
subject is established.

V) The visit of professional facility is plan-
ningto carry out twice per year.

The actual subject matters in the workshop are the
presentation and the discussion of extensive elec-
tronic instrumentation and measurement technolo-
gies including;

# ultra-high speed electronic instrumentation
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# electro-magnetic measurement related with
electrical environment

# optical measurement applied to electronic
instrumentation

# high precision electronic nstrumentation ap-
plied to frequencies and time domain

# bio-electronic measurement applicable to
the welfare field in society shifted to the
aged

# magnetic measurement related to magnetic
Sensors.

The workshops mainly take place at Tokyo area,
and sometimes in Saga (Kyushu Island), in Osaka
and in others. The theme of presentation in the
workshop is usually focused on the electromag-
netic measurement, the remote control mstrumen-
tation, the application of optical measurement, the
biological electronic measurement, the time and
frequency measurement, the application of mag-
netic measurement and so on, but in several
workshops, miscellaneous subjects are acceptable
to present and discuss there.

The number of annual presentation in the work-
shops is around 80 titles. The workshop is sup-
ported by IEEE IM and sometimes by other or-
ganization.

A invegigating committee for special subject by
the name of the application technology of precise
measurement for frequency and time is now or-
ganized and is in full activity. (the chairperson:
Prof. Sakuta (Nihon University) )

Our committee website(http://www.im-ieej.com/)
also helpsto understand our activity.

WMETA
T RS L

One scene of some workshop

Written by Prof. Katsunori Shida, Chairperson of the Committee
( Saga University )

e-mail: shida@cc.saga-uacjp

M etal and Ceramics (M C)

Chairperson:
Secretary :

Yasuzo Tanaka (International Superconductivity Technology Center)
Masanao Mimura (The Furukawa Electric Co., Ltd.).

Thank you for your interest in our Technical Committee on Metal and Ceramics
(TC-MQC) in the Institute of Electrical Engineers of Japan (IEEJ). It is expected the
TC-MC to promote the electrical materials and related technologies. Therefore, we have
the pleasure to inform activities of the TC-MC and to communicate with each other.

Mission of TC-MC

The metal and ceramic materials are indispensable to
electric and electronic fields and in front of advanced
technologies all the time. In the twenty-first century,
many advanced technologies need promising materials
such asnew materials or new functional materials for
the diversification and renewable society. Therefore, the
metal and ceramic materials are significant still more

and will play an important role as a pioneer in the fu-
ture.

As shown in figure 1, the activities of the TGMC
have been covering mainly electric, electronic and op-
tical materials, and their technologies. Namely their
functions are extended such as superconductivity, nor-
mal conductivity, semiconductivity, mechanical
strength, heat transfer, thermoelectric, photo-electricity,
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optical transmission, electrochemical affinity, radio-
activity, composites etc.

Application
Technal ogy

Super conductor
Normal conductor
Senicoductor
Optical material
Chemical f. material
Compodtes
Others

Processing and
Evaluation Technol ogy

Figure 1 Activity scope ofthe TGCMC

Furthermore, our activities have been covering data
base on their processing technologies and their evalua-

tions in order to fit any applications.

History of TC-MC

The technical committee on the electrical materials in
the IEEJ, predecessor of the present the TGC-MC has
been already set up in 1979. With several reorganiza-
tions of the technical committees, the T C-MC under the
Fundamental and Materials Society (called A-Society)
has been established in 1999 with other eleven techni-
cal committees, Research and Education, Electromag-

netic Theory, Plasma Science and Technology, Elec-
tromagnetic Compatibility, Pulsed Electromagnetic
Energy, Electrical Discharges, Light Application and
Visual Science, Insulation and Measurement, Dielec-
trics and Electrical Insulation, Magnetics, and History
of Electrical Engneering,

Recent acti vitiesof TC-MC

The activity of the TC-MC is based on the Sympo-
sium in the National Convention of the IEEJ and the
Investigation Committee under the TC-MC. The fol-
lowing introduces the resent Symposiums in the Na-
tional Convention ofthe IEEJ as shown in Table 1, and
the second activities will be found in the next section.

Regularly, the TC-MC meetings are held four times a
year. The main topics to be discussed in the regular
meetings involve introduction and understand for ad
vanced metal and ceramics, and development of our
TC-MCitself. Last three years, we provided new three
technologies and related materials such the current
nanotechnology, the attractive carbon nanotube and the
functional diamond

Recently, much attention has been paid on an investi-
gation on advanced materials for future batteries and
fuel sells to be compatible with clean, green and re-
newable society.

Table 1 Symposiums inthe National Convention ofthe IEEJ
Theme Date Site
Observation on nanotechnologies and super- conductors 2003.03.17 | TohokwGakuin University
Attractive carbon nanotube as anew electric and electronic mate- | 2004.03.17 | Aoyama-Gakuin University

rial

Remarkably advanced diamond for electric and electronic mate-

rials

2005.03.17 | Tokushima University

Adivitiesof Investigation Committeein TC-MC

As of 2005, there is one investigation committee un-
der TG-MC as shown i Table 2, the name of which is
“Fabrication technologies and characterizations of ad-
vanced superconducting materials”. The chairperson
and secretary are Hiroaki Kumakura (National Institute

for Materials Science, NIMS) and Takao Takeuchi
(NIMYS), respectively. Regularly, there are four meet-
ingsayear.

The meetings discuss fabrication technologies and
evaluations on electromagnetic, thermal and mechani-
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cal properties mainly for NW3 Al conductors, bis-
muth-based oxide superconductors, MgB2 conductors
and yttrium-based oxide superconductors. Especially,

most interesting investigation results will be fabrication

cogt performance as the practical materials.

Table 2 Investigation Committees underthe TC-MC

technologies to produce a longlength wire for MgB2
and yttriun-based oxide superconductors, and their

Research Subject Chairperson (Affiliation) Period Remarks
Superconducting materials and elec- | Nobuyuki Yoshikawa 1999.10-2002.09 Close
tronic devices (Yokohama National University)

Wire and conductor forming of su- | Shirabe Akita 2001.10-2004.09 [ Close
per- conducting materials (CRIEPI)

Fabrication technologies and charac- | Hiroaki Kumakura 2004.10-2007.09 | Active
teriza- tion of advanced supercon- | (NIMS)

ducting materials
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| EC Japanese National Committees
Related to Electrical | nsulating M aterials

| EC TC10 Japanese National Committee

Chairperson:
Secretary:

TC10 takes charge of fluids (insulating oil and
SF6) which is applied to electrical equipments
such as transformer, cable, condenser and switch-
gear. Recent main items under active discussion
are IEC60422 (Supervision and maintenance guide
for mineral insulating oil), IEC60599 (Guide to

M.T suchie (Mitsubishi Electric Corporation)
T.Takahashi (VISCA S Corporation)

the terpretation of dissolved and free gases
analysis), IEC62021 (Determination of acid-
ity-Test method) and IEC60836(Specification of
silicone oil) etc.

TC 10 Japanese national committee has an activity
in connection with relevant persons in the field of
insulating oil in JPI (Japanese Petroleum Institute).

| EC TC15 and SC15C Japanese National Committees

TCl15:

Chairperson: Yoshiaki Yamano (Chiba University)

Secretary:  Toshio Shimizu (T oshiba Co.Ltd.)

SC15C:
Chairperson: Yoshiaki Yamano (Chiba University)
Secretary:

Yoshio Wakashima (Japan Electrical Safety & Environment Technology Lab.)

Associate Secretary: Akihiro Kawaguchi (Japan Electrical Safety & Environment Technology Lab.)

Japanese national committees of TCl5 and
SC15C have been held the meeting 3times and 4
times in a year, respectively. The national com-
mittee of TCI5 had two subcommittees, SC15E
and SC15C. SC15C was very busy committee;
During the last year, 23 documents for standardi-
zation for SC15C have been sent from Central
Office, including CD, CDV and FDIS, all of
which were deliberated and discussed in the
meetings of the national committee. Furthermore,
15 voting results or compiled comments, and 10
maintenance cycle reports were circulated in the
member of the national committee.

For the activities on the working groups in the
SC15C, the experts from Japan participate in W G5
(flexible msulating sleeving) and WG7 ((reactive
resinous compound and varnish). SCI15C meet-
ing has been annually held. This year, the meet-

ing was held during a week in May in Tokyo Ja-
pan. More than 40 persons were attended in the
meeting,

In July this year, IEC SC15C was transformed
into IEC TCl15 by a decision of IEC SMB, be-
cause a new TC112 was constructed merging
TC98 mto SCISE in April this year. The corre-
sponding Japanese National committees will be
reconstructed within this year. The works of the
new TC15 are almost unchanged from that of
SC15C, which are focused on, but not limited to,
the development and mamtenance of existing in-
temational standards on specifications for solid
electrical insulating materials alone or in simple
combinations. This includes coatings which are
applied in the liquid state but cure to solids, such
as vamishes and coatings.
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| EC TC98 Japanese National Committee

Chairperson:
Secretary:

T.Okamoto (Central Research nstitute of Electric Power Industry)
K Kimura (Kyusyu Instit ute of Technology)

K.Haga (Fyji Electric System Co.,Ltd.)

TC98 (Electrical insulation systems) has been
dealing with thermal endurance test methods for
electrical insulation systems that compose of
electrical conducting part and electrical insulat-
ing part for these ten years. The very basic
document is IEC 60505 (Evaluation and qualifi-
cation of electrical insulation systems). This
document provides the basic idea of degradation
mechanism of electrical insulation systems and

its evaluation methods. There are several impor-
tant document series such as IEC 61857 (Electri-
cal insulation systems -- Procedures for thermal
evaluation --). Recently it was determined that
TC98 would be merged with SCI5E (Insulating
materials -- methods of test--) and renewed as
TC112 (Evaluation and qualification of electrical
insulating materials and systems). The new TC
started from this summer.
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CIGRE SC D1 Japanese National Committee

( Materials and Emerging Technologes)

Chairperson:

Secretary:

M. Nagao ( Toyohashi University of Technology )
M. Tsuchie (TM T&D Co.Ltd.)

Assistant Secretary: T. Takahashi (Central Research Institute of Electric Power Industries)

CIGRE (International Council on Large Electric
Systems) is a permanent non-governmental and
non profit-making International Association
founded in 1921. In 2002 Study Committees (SC)
were reconstructed to 16 committees belonging to
4 categories: A (Equipment), B (Subsystems), C
(Systems) and D (Horizontal). Among them, SC
D1 was characterized as a horizontal one which
contributes to other SC’s in categories A, B and C.
The title of SC D1 is “Materials and Emerging
Technologies” and the mission is to facilitate and
promote the progress of engineering and the in-
temational exchange of information and knowl-
edge in the field of materials and emerging tech-
nologies for power systems.

SC D1 has now 12 Working Groups (WG); WG
D1.01 (Fluid-Impregnated Insulating Systems),
WG DI1.03 (Insulating Gases), WG D1.05 (Ca-
pacitors), WG D1.07 (Solid Insulating Materials
for Rotating Machines), WG D1.11 (Service Aged
Materials), WG D1.12 (Materials for DC Applica-
tions), WG D1.14 (Material properties for nonce-
ramic  outdoor insulation)), WG DI.15
(HT SC-material applications & cooling), WG
D1.16 (High Field Phenomena in Solid Insulation
and Interface). WG DI1.17 (HV Asset condition
assessment tools, data quality and expert systems),
WG DI1.18 (Impact of emerging generation tech-
nology) and WG D1.33 (HV test and measuring
techniques). In 2004 Paris and 2005 Crete meeting,
we decided to establish 2 new WG’s on the titles
of “Solid insulation endurance under transient
voltages” and “Non-destructive water treeing de-
tection m MV XLPE cables”.

The preferential subject of 2006 SC D1 Paris
Group meeting reflects recent topics of SC D1 as
follows, PSI: Partial Discharge measurement with
non-conventional systems (sensors, sensitivity,
calibration; related knowledge rules; comparison
with conventional systems), PS2: Materials issues
in emerging technologies (reusing of materials,
refurbishment, life extension), PS3: High per-
formance materials and new materials for severe
operating conditions (nano materials, supercon-
ducting materials, space charge-less materials, bio
dielectric materials, eco-friendly materials, etc.).
From Japan, following 3 papers were applied and
all papers were approved to submission; “New
development for detecting partial discharge using
an UHF method and its application to power ap-
paratus in Japan” by F.Endo, N.Okabe, M.Hanai,
H.Hama, M.Nagao, “Superiority in Partial Dis-
charge Resistance of Several Polymer Nanocom-
posites” by T.Tanaka, Y.Ohki, T.Shimizu,
N.Okabe and “Horizontal Evaluation and Sys-
tematization of Common Technology in Electrical
Insulating Materials for High-voltage Power
Equipment” by H.Ohkubo, N.Okabe, HMurase,
H.Hama, M.Hikita, Y.Shirasaka.

The next International SC D1 meeting is sched-
uled in Paris from August 27 to September 1st,
2006, n conjunction with 2006 CIGRE Paris
Group meeting. The meeting place of 2007 meet-
ing is not decided, but maybe in Korea or Belgium.
The Japanese National SC D1 has usually 3 or 4
meetings a year.
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INTERNATIONAL TECHNICAL EXCHANGE SESSION
IN ISEIM 2005

2005 International Symposium on Electrical Insulating M aterials

2005 International Symposium on Electrical Insulating Materials (ISEIM 2005) was held at the
Kitakyushu International Conference Center in Kitakyushu City, Japan, from June 5 to 9, 2005. The In-
ternational Technical Exchange Sesson was held for information exchange and human contact among
researchers of Pan-pacific regions inthe field of electrical insulation.

Short Report on ISEIM 2005

Tatsuki Okamoto

General Chair

Organizing committee of ISEIM 2005
(CRIEPI)

Due to the power business liberalization, investment into research on high voltage machine devel-
opment has been decreased dramatically and the mission of researchers of mnsulating materials and their
application should be changed according to the circumstance change. Under those background, the ob-
jectives for insulating materials researchers become more difficult to determine than before and therefore
the missions of ISEIM 2005 become more important. As for helping to find new research hints, we set
special mission to the conference. We planned to have new and important sessions like Asset Manage-
ment Session especially for researchers of high voltage related issues, Space Charge Session including
space craft issues, Nanotechnology for Dielectric Session, and Dielectrics for Telecommunication Session
for frontier researchers with inviting many authorities in each research field.

Besides those special sessions this conference had three basic important missions. One was to ob-
tain deep research information on insulating material related issues. Fach researcher with different
background meets others and may deepen their knowledge and may find new possible research objectives.
Along with this direction, we invited two excellent lectures, Prof. T. Mizutani and Prof. C. Laurent who
will give us deep and advanced research meanings. Second important mission was to send information
widely. Along with this direction we planned to have International Technical Exchange Session with
being chaired by Prof. T.Tanaka,the Honorary Chair of ISEIM 2005 under his excellent leadership. Within
the session there were more than twelve contribution papers from Aisian countries and pan-pacific coun-
tries. The third one was to get acquainted each other and then may expand participants life-range.
Along this direction we planned several social events within the conference program. As General Chair
of ISEIM 2005, I hope those missions of this conference will satisfy all ofthe participants.

As a result, the conference was successfully held with more than 80 contribution papers and 140
participants from about 20 countries. [ would like to thank deeply all of the participants from all over
the world and I hope all of the participants and their accompanying families will have present time during
the stay in Japan. Ialso would like to thank all of the organizing committee members and sub-committee
members for their immense effort to realize this conference. I also thank sincerely all the supporting
members of this conference for their tremendous contributions.
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Short Explanation of Activity of Dielectric and Electrical Insulation Committee of IEEJ
(1) Investigation Committees (Sub-committees of DEI Committee)

[Macro-view of DEl technol ogy rel ated]

*Environment-friendly materials and systems for electric and electronics application (04/04-03/07,
Chair: Y.Suzuoki (Nagoya University)

*Economical evaluation of insulation diagnosis (04/04-03/07, Chair: N.Hozumi (T oyohashi Univer-

sity of Technology))

[New materialsinduding nano-material srel ated]

* Application and improvement of organic molecular films and organic/morganic composites with
controlled nano-structures (04/04-03/070] Chair: F.Kaneko (Niigata University))

*Dielectric and insulating materials for information communication (01/04-12/06, Chair: K.Fukunaga
(National Institute of Information and communication T echnology))

*Development of organic electrical and electronic materials with flexible structure to nanotechnology
(07/03-06/06, Chair: M.Iwamaoto (Tokyo Institute of T echnology))

* Application of nano-composite materials to DEI systems (10/02-09/05, Chair: T .Tanaka (Waseda

University))

[Diagnosisof electricand electronic equi pment rel ated]
*On-line insulation diagnostic methods of power cable and apparatus (01/03-12/05, Chair: K. Uchida
(Chubu Electric Power Company))

*Insulation ageing and surge endurance of printed circuit boards (04/02-03/05, Chair: Y.Yamano
(Chiba University))

[Bad cdielectricand break down phenomena related]
*Charge behavior and interface of high electric field insulation(07/02-06/05, Chair: M. Nagao (To-
yohashi University of T echnology))

*Discharge evaluation and ageing phenomena on the surface of polymer insulators (04/02-03/05,
Chair: K. Gotoh (Consultant))

(2) Academic Conferences (Sponsored and Co-sponsored during 04/04-03/05)

* The 35" Symposium on Electrical and Electronic Insulating Materials and Applications in Systems
(Tokyo, 11/05)

* Conference on Insulation for Inverter Surge Voltage (Kokura, 6/04)

* Conference Session on Printed Circuit Technology (Sendai, 8/04)

* Conference Session on Organic Ultra-thin films (Tokyo, 11/04)

* Conference Session on Polymer Insulators (Tokyo, 12/04)

* Conference Session on Functional Thin Films (Tokyo, 01/05)

* Conference on Environmental Insulation issues, Asset Management and Insulation Diagnostics
(Nagoya, 01/05)

* Conference on Nano-composites, Space Charge and Interface issues and Intemational Conference

Reports (Tokyo, 01/05)
* Conference Session on Polymer Insulators (Tokushima, 03/05)
* Conference Session on Ultra-thin films and Nano-structure Session (Tokushima, 03/05)

(3)Technical Tours
*CRIEPIL Field Test Facility of S00m Superconducting Cablel] (09/04)
*Center for Next Generation Engineering and Technology, Nihon University (12/04)

(4) IEEJ DEIS Committee Webpage (Japanese only)
*http://www. waseda.jp/assoc-DEI/index.html
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Digest Report on | nter national Technical Exchange Session

Date and Time: June 6m, M onday, 2005, 18:30-21:00

Venue: International Conference Room at Kitakyushu International Conference Center,
Kitakyushu, JAPAN

Chair: Dr. Yong-Joo Kim (Korea Electrotechnology Research Institute, Korea)
Chair: Prof. Toshikatsu Tanaka (Waseda University, Japan)

Photo: Char Prof. T. Tanaka (left) and Dr. Y. Kim (right)

Participants: About 50 participants attended the meeting.

Photo: The Intemational Technical Exchange Session

During this session “Questionnaire for EINA Magazine”, Application Form for EINA magazine and EINA
Magazine No.l1 were served to all participants. At the end of this session, 7 pieces of questionnaire and
10 pieces of application form were collected.

During ISEIM 2005, 144 copies of EINA Magazine No.l 1 were served to the participants of this confer-
ence.
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Photo: Chair and All presenters in Intemational Technical Exchange Session in 2005 ISEIM
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Abstracts of International Technical Exchange Session

ES-1
Problems during the development of | nsulation Technology

Z. Yan, G J. Zhang

School of Electrical Engineering, Xian Jiaotong Univ.
28 Xianning West Road, Xian, 710049, China

Due to the big demand of power supply in China, the annual increasing rate of power industry is
about 10-15%, but the major parts still lack of electricity. On the basis of building 750kV AC and *
500kV DC power equipments and transmission lines, that of 1000kV AC, = 800kV DC will be built in
the near future. In order to build and control more and more advanced plants and utilities, not only the re-
search and application of advancedtechnology but also a lot of engineers and researchers are more impor-
tant than before.

ES-2
I nternational Co-operation on Condition Monitoring and
Diagnosis Technologies under Ubiquitous Environment

Yong-Joo Kim

Korea Electrotechnology Research Institute
P.O. BOX 20 Changwon City, Kyongsangnam Do, Korea 641-120
*E-mail : yjkim@kerirekr

Nowadays, emerging technologies such as IT (Information Technologies) under ubiquitous envi-
ronment has become an important issue in condition assessment of power apparatus. The paper encourages
Pan Asian Countriesto organize an intemational consortium for development of condition monitoring and
diagnosis technologies under ubiquitous environment.

ES-3
Research on the Characteristics of Outdoor Insulation
in Complex Atmospheric Environment in China
W. Sima, Caixin Sun, Xingliang Jiang, Lichun Shu
Key laboratory of high voltage and electrical new technology of the Mmistry of Education,
Chongging University, China, 400044
-Introduction-

In view of the technical difficulties of outdoor insulation in complex climate environment, which
arise from the West-to-East Power Transmission project in China, the key laboratory of high voltage and
electrical new technology of the Ministry of Education in Chongging university has carried out long-term
research work.
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Resear ches on High Voltage Engineering
and Their Future Trend in I ndonesia

Suwarno, Djoko Prasetijo*

Department of Electrical Engineering Bandung Institute of Technology
JI. Ganesha 10 Bandung 40132, Indonesia
e-mail: suwarno@ieee.org

*Electric Power Research Institute of PT. PLN
JI. Duren Tiga, Jakarta, Indonesia
e-mail: dprasetijo@yahoo.com

This paper reports the research activities in the field of high voltage engineering and its application
in electric power industries in Indonesia. In general, the activities were driven by the application of high
voltage (HV) and extra high voltage (EHV) transmission systems in the country. The operation and main-
tenance of HV and EHV equipments are greatly affected by the tropical climate of the country. This at-
tracts researchers to investigate the effects of tropical climate on HV and EHV equipments. In this paper,
the tropical climate of Indonesia and research activities in universities as well as in research mstitutes and
utilities are briefly introduced.

ES-5
Biodegradable dieledric Liquids for transformer applications

P.Thomas

Dielectric Materials Division, Central Power Research Institute, Bangalore 80,
India.
Ph:91-080-23600399, Mobile: 91-080-9448371891 Fax: 91-080-23601213,
23602277
E-mail: pthomas_cpri@hotmail.com

Mineral oil which is a derivative of petroleum crude is used in transformers, capacitors, switch-
gears and in circuit breaker from the beginning. There are nearly 1500 different types of crudes are pro-
duced around the world which differ from one another in chemical composition. These mineral oils are
less fire resistant, non- biodegradable, poor oxidation stability and toxic in nature. At present, these types
of liquids are being imported for special applications. CPRI has been working on the area of develop-
ment fire resistance and biodegradable fluids for such applications. Considering the environmental
issues, fire resistant and biodegradable fluids needs to be developed in India.
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Environmental Aging of Polymeric I nsulatorsin Pakistan

Mohammad Amin

Univ. of Engg. And Tech. Taxila, Pakistan

-Introduction-

Polymeric materials in electric power applications has increased rapidly. Special interest has been
paid on the use of polymeric materials for high voltage outdoor insulators. Some of the major advantages
of the polymeric insulators over the traditional ceramic ones are their light weight and lower cost. They
are easier and cheaper to store, transport and install. However, the polymeric materials are more prone to
deterioration and chemical alterations which can seriously reduce the reliability and lifetime of the insu-
lator in service.

High Voltage Engineering Applications in Sri Lanka

W. J.M Samaranayake, L.S. R. Kumara,

Dept. of Physics, Univ. of Kelaniya, Sri Lanka

This paper introduces the energy and electric power systems in Sri Lanka. It shows the data, for
example, generation statistics, fuel used for thermal generation, number of consumer accounts by tariff,
length of transmission and distribution lines, number and capacity of substations and number of consumer
accounts by province.

ES-8
I nvestigations for Solving Problems of | nsulator Applications
in High Voltage Linesin Thailand

Samruay SANGKA SAAD
The Thailand Research Fund (T RF) and Chulalongkorn University, Bangkok,

Thailand
e-mail : Samruay.S@Chula.ac.th

This paper presents investigated studies for solving problems of insulator applications in electrical
power systems. The background of problems including pollution effects and insulators punctured are
pointed out. The measures for solving the mentioned problems were developed and presented. The inves-
tigated results are illustrated and discussed.
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Numerical Field Analysis and Other HV-Related Resear ch
at Chulalongkorn University

B. Techaumnat

Department of Electrical Engineering, Chulalongkorn University,
Phyathai Road, Pathumwan, Bangkok 10330, Thailand
E-mail: boonchait@chula.ac.th

-Introduction-

This paper gives an overview of the research at the High Voltage Laboratory, Department of Elec-
trical Engineering, Chulalongkom University. The HV laboratory has been established since 1955. At pre-
sent, it has four teaching staffs. The laboratory carries out basic and applied research on various topics,

which are to be briefly described in the following sections.

ES-10
A Review of Audralian Research Activity
in HV Insulation and I nsulation Diagnaostics

T R Blackburn

School of Electrical Engineering, The University of New South Wales
Sydney NSW 2052, Australia
Email: t.blackburn@unsw.edu.au

Insulation research in Australia is performed primarily in the University sector, although there is
specific activity occurring in applied areas of condition monitoring and testing in some electrical supply
utilities and at the National Measurement Institute in Sydney. The main thrust of all research activity is in
areas directly associated with the condition monitoring and assessment of high voltage equipment and
with those dielectric material properties directly applicable to high voltage equipment operation. The ma-
jor areas of research and development are in partial discharge monitoring and dielectric response in trans-
formers and high voltage cables, assessment of composite insulator condition and in optimizing monitor-
ing techniques for ageing infrastructure, including medium voltage circuit breakers. The main trend in
monitoring is towards on-line methods, particularly partial discharges at very high frequencies. In the ma-
terials area, there is activity in high temperature effects on oil, cryogenic insulation, bio-degradeable oils,
XLPE ageing and practical ageing assessment of oil-paper systems. While direct pure research grant
funding from the govemment to universities is diminishing, there is some growth n funding for collabora-
tive research between universities and the electrical supply utilities.
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ES-11
Dielectricsand I nsulating Materials Research Activities in Japan

Tatsuki Okamoto

Electric Power Engineering Laboratory. CRIEPI,
2-6-1, Nagasaka, Yokosuka, Japan 240-0196

This article reportsthe state-of-art of TG-DEI (Technical Committee of Dielectrics and Electrical In-
sulation of IEEJ) activities. The activities are basically based on the activities of 8-10 investigation com-
mittees under TC-DEI. Recent activities were categorized into three functions in this article. Those are
activities on asset management (Al application and insulation diagnosis), activities on new insulating and
functional materials (Nano composite) and activities on new insulation technology for power transmission
(high Tc superconducting cable msulation).
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Summary of “ Questionnaire for EINA M agazine

At the end of this session, several pieces of questionnaire were collected.
1. Do you know EINA magazine?
Yes (6) No (1)
2. What would you like to see in EINA magazine?

Yes

Researchers conducted in Asian Countries and Company with other party of the world.
News in Asia and Research Activities.

Electrical Insulation Development in Asia

General Development in Electrical Insulation in Asia, New Technology i Asia.

The activities and research, thetechnical development.

General review articles on progress in EI.

R Y Y [ |

3. EINA magazine introduces adivities of various committees assodated with the IEE of Japan
committee, resear ch activities in As a, and new technologiesin Japan and so on. What kind of news
wouldyou liketo seein EINA magazine?

OK

News regarding the last Technologies.

New Technologies in Japan and Asia Countries.

Research activities in Asia, new technologies in Japan and so on.
Research activities in Asia, and New technologies in Japan.

As mentioned above.

O [ I O |

4. Do you find themagazine and Website to be informative and hel pful ?

0 Yes (5)

0 It is my first time to see this magazine.
0 Yes, very informative and helpful.

0 Marginal

5. Do you hawe any ideas on how to better distribute EINA magazine to other Asian countries?

0 Va Contact person inthe country.

0 Sending some copiesto Electrical Schools.

0 Submission of more information from Asian countries and other countries.
0 UsePDF, sent by E-mail.

0 Might be sent in E-mail.
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6. EINA tries to indude news and artides from Asan and Pan-Padfic countries and regions, al -
though EINA magazine has until now focused more on Japanese news than foreign news. How do
you think more Asan countries can partidpatein EINA?

By asking more researchers in the region to contribute to EINA.

Making more affiliates can be of help.

That is good, Yes.

Invite some researcher introduce what their development and technique experience.

Might invite more research out side Japanto write something on new development in Asia.
Maybe, Indonesia

Yes, that would be better.

[ [ s O [ o |

7. Have you ever submitted any news about engineering or related adivitiesin your country to pub-
licationsin other countries such as EINA magazine?

0 Yes (2)
0 Yes, but not for EINA magazine.
0 No (5

8. Do you have any aurrent newson resear ch activity in your country?

U Yes (1)
0 No (5
0 No. But I will let youknow if we have one in the future.

9. Please tell usyour news source and more details about the activities in your country to EINA
magazine.

0 Institution of Engineer, Iran

0 Ingtitution of Engineer, Australia

0 Iwill do so.

0 Conduction Mechanism in Polymers and nano-particle/polymer composite

0 Power cable on-line monitoring.

0 FElectrical Aging Evaluation and Monitoring on-line of High Voltage Power Apparatus.
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RESEARCH ACTIVITIESAND TECHNICAL
EXCHANGESIN ASIAN COUNTRIES

Conference Records

I nternational Conference on Electrical Engineering 2005 (I CEE 2005)

The International Conference on Electrical
Engineering (ICEE) 2005 was held in Kunming,
the "Spring City" of China from July 10 to 14,
2005.

ICEE aims to provide a forum for sharing
knowledge, experience and creative ideas among
electrical engineers worldwide. Since ICEE the
First, the conference has been held every year.
ICEE 2005 was sponsored by the Chinese Society
for Electrical Engineering (CSEE), co-sponsored
by the Institute of Electrical Engineers of Japan
(IEEJ), the Korean Institute of Electrical Engi-
neers (KIEE) and the Hong Kong Institute of En-
gineers (HKIE). It was mainly organized by China
Electric Power Research Institute (CEPRI), in co-
operation with Thermal Power Research Institute
(TPRI). The theme of the ICEE 2005 is "Step To-
wards the Future Electrical Engineering". The
ICEE papers cover the following wide topics.
Fundamentals, Materials & Education
Power Systems & Energy
Electronics, Information & Control Systems
Electrical Machines, Power Electronics &
Industry Applications
Sensors & Micro-machines
Other Related Areas

OooOood

OO

s

Fig.1 Conference venue

After the opening address, Dr. Hasegawa,
president of IEEJ, gave a keynote speech entitled
“Perspective of near future society and roles of the
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IEEJ” and the other three speakers from Hong
Kong, Korea and China delivered interesting
speeches of their countries’ (regions’) aspects
about energy development and electricity market
and ther latest technologies. Many questions,
answers and opinions were exchanged during the
speeches.

ICEE 2005 received 427 full papers from 19
cowntries and regions. In addition to 23 technical ses-
sions, 1 special session, 2 panel sessions and 3 poster
sessions were held in the conference and active pres-
entations and discussions were made throughout the
sessions. Personally, it was impressive that Korea
Electric Power Corporation made several presenta-
tions about its transmission business, especially for
the 765 kV transmission systems.

The technical tour was held on July 14. The
participants visited Puji substation where the
China’s first high temperature superconducting
power cable system was installed. The 33.5m long,
35 kV/2 kA (77 K) cable system has been put into
industrial operation for about one year. After that,
one group went to the Stone Forest national park
and the other group went to a large cave. They
enjoyed the great scene generated by the natural
force.

\ , L

Fig.2 Technical visit (Puji Substation)

ICEE 2006 will be held by KIEE at YongPyong
Resort, Korea, from July 9 to 13, 2006.
Eiichi Nagao (Mitsubishi Electric Corporation)



Announcement of International Conference to be held in Asia

Introduction to CMD2006

I nternational Conference on Condition M onitoring and Diagnosis
www.cmd2006.com

General Chairman of CMD 2006
Prof. Kyu-Bodk Cho, Ph.D
Department of B ectrical Engineering,
Hanseo University,Chungnam, Korea

The International Conference on Condition Monitoring and Diagnosis (CMD) had been launched and de-

cided to be held every other years in Korea, Japan and China in tums, at the last jointed conference of
ICMEP-ACEID2003 in Chongging China as a unification conference of ICMEP and ACEID.

And now;, on behalf of The Korean Institute of Electrical and Electronic Engineers (KIEEME — Dae Hwa
Soh, President) and Korean Electrotechnology Research Institute (KERI — Dong-Wook Park, President), I
am pleased to announce that “the very first Intemational Conference on Condition Monitoring and Diag-
nosis (CMD2006)” will be held during April 2~5, 2006 in Changwon, Korea. KIEEME will put every ef-
fort to make the meeting to be the most fruitful and memorable one to all the participants and their part-
ners.

T

To provide participants with great opportunities to leam up-to-date knowledge to exchange ideas and
share different views on the all aspects of Condition Monitoring and Diagnosis, the scientific program will
cover various fields such as
SPECIAL TOPICS

A. Condition Monitoring and Diagnosis Technologies under Ubiquitous Environment

B. Monitoring and Diagnosis System for Nuclear Power Plant

C. Condition Monitoring and Diagnosis for System Environmental Performance

Main Topics

1. Condition Monitoring for Power-and Gas / Oil Plants & Power Systems

2. Diagnosis and Condition Monitoring for HV Electric Power Apparatus & Power Systems

3. Investigation into the Mechanism of Electrical, Mechanical, Thermal, Chemical, Phenomena

and Electronic Failure

4. Applications of Information Technology in Asset Management

5. Strategic Planning and Management for Condition Monitoring

6. Monitoring in the Electricity Markets and Regulation under Various Economic Aspects
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The KIEEME and KERI encourage all of youto join the conferenceto be a frontline expert, and also to
relish the cultural attractions, the pleasant climate, traditional hospitality and cuisine of the harmony of the
Orient and the West in Cahangwon.

As a part of the conference, CMD 2006 Pre-Workshop was held on August 23, 2005, Seoul, Korea with 15
prominence and well-known invited speakers from China, Japan and Korea. It was really good chance for
all of us to get to know each other and to exchange valuable information in advance. And it played its im-
portant role in strengthening mutual relationship and cooperation for further development of Condition
Monitoring and Diagnosis as we expected. We all came to believe through CMD 2006 Pre-Workshop that
CMD 2006 would be the critical conference for a continued prosperity inthis field.

The scientific program including the distinguished presentations is following as below:

Session |
® Partial Discharge Monitoring and Diagnosis of Power Generator
Dr. Gao Wen-Sreng (Tsinghua Univ., China)

® The Modern Technology and DevelopmentTrend for CMD of Ekctrical Equipments
Dr. Hongzhong Ma (Hohai Univ., China)

® Maintenance and Assetmamagement of Electric Equipment of Manufacturing Industry in Japan
Dr. Masaaki | keda (Nippon Petrochemicals, Co., Ltd., Japan)

® Prospects of Business Models for Utilities Based on Broadband PLC
Dr. Soo Bin Ym (Xeline, Korea)

® Wireless Sensor Netwark for On-line Diagnosis and Monitoring of Ekctric Facilities
Dr. Young Jin Park (KERI, Korea)

Sesson |1

® Monitoring and Diagnostic Strategy for Insulation Condition of Oil-immersed Power Transformer
Prof. Guan-Jun Zhang (Xi'anJiaotong Univ., China)

® An Experimental Investigation on TSC of the Composite Insulators
Dr. Lijian Ding (North China Power Univ., China)

® On-going ResearchProjects relatd CMD framework
Dr. Tatsuki Okamoto (Electric Power Engineering Research, Laboratory CRIEPI, Japan)

o Substation Monitoring and Diagnosis Sy stem
Mr. Yang-Sop Shin (LS Industrial System Co., Lid., Korea)

® Development of Monitoring and Diagnostic Sy stem for SF6 Gas Insulated Switchgear
Mr. Min Soo Kim (Hyosung Co., Korea)
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Sesson 111

® Heat Circuit Model for Monitoring Hot-spot of Coil in Traction Transfomer

Prof. Guangning Wu (Southwest Jiaotong Univ., China)

® Optimal Condition for Term of Guarantee and Tolerance Risk Ratio in Insulation Diagnosis

Prof. Naohiro Hozumi (Toyohashi University of Technology, Japan)

® Strategic Phnning and Mamgement for Condition Monitoring
Dr. Satoshi Matsumoto (Kyushu | nstitute of Technology, Japan)

® Generator Online Diagnosis System (2)

Dr. Young Jin Lee (Autopower, Korea)

For further mformation on CMD 2006, please visit the official web site at www.cmd2006.com or contact

the Conference Secretariat;

Co & Ex KoreaCo., Ltd. Tel: 82-2-3444-4942 | Fax: 82-2-3444-4943
/ E-mail: secretariat@aomd2006.com

8" International Conference on Properties and Applications of
Dielectric M aterials (I CPADM 2006)

June 26 — 30, 2006, Grand Bali Beach Hotel, Denpasar, Bali, Indonesia

Sponsored by:
IEEE Dielectrics and Electrical Insulation Society

Co-Organized by:
Department of Electrical Engineering, Bandung Institute of Technology
Department of Electrical Engineering, Udayana University

Invitation

The 8" Intemational Conference on Properties
and Applications of Dielectric Materials
(ICPADM2006) will be held in Bali, Indonesia on
June 26 — 30, 2006. The previous three confer-
ences were held in Seoul, Korea (1997), Xi’an,
China (2000) and Nagoya, Japan (2003) and were
successful with more than 250 participants and
250 papers. The purpose of this conference is to
provide a forum for researchers, scientists and en-
gineers from all over the world to exchange ideas
and discuss recent progress in electrical insulation,
dielectric materials, test and measurement tech-
niques, and related problems from basic properties
to practical applications. The organizing commit-
tee cordially invites you to participate in the con-
ference.

Venue
ICPADM2006 will be held at the Grand Bali

Beach Hotel, Sanur, Denpasar, Bali. Bali is the
most attractive region in Indonesia with respect to
tourism activity. Bali has been i a leading posi-
tion in the economic growth of Indonesia from

tourism. Sanur, Bali's original seaside resort, has
been known for its world class facilities and an
atmosphere of comfort and privacy. The Grand
Bali Beach Hotel is set on a wide stretch of white
sand right at the heart of Sanur. Extensive gardens
landscaped around mature trees stretch down to
one of Bali's favorite beaches - perfect for swim-
mers, surfers, sun-worshippers, and other outdoor
enthusiasts.

Main Topics

1. Electrical Insulation in Power Apparatus (GIS,
Transformers, Rotating Machines, Cables,
Capacitors, Insulators, Arresters, etc.)

2. Monitoring and Diagnosis of Insulation, Risk

Management, Condition-Based Preventive

Maintenance, etc.

Ageing and Lifetime Estimation

Partial Discharge, Treeing and Tracking

Dielectric Phenomena and Their Applications

Electrical Conduction and Breakdown in Di-

electrics (Solid, Liquid and Gas)

Surface and Interfacial Phenomena

Space Charge, DC Insulation

AN W

e BN
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9. HV Power Electronics Device (Power Mod-
ule) and Printed Circuit Board (PCB)

10. Eco-friendly Power Apparatus and Cables
(Design, Materials, Recycling, etc.)

11. Dielectric Materials for Electronics and
Photonics (Organic EL, Electronic Devices,
Optical Devices, etc.)

12. New and Functional Dielectric Materials (Ce-
ramics, Biomedical Materials, Soft-Materials,
Nano-Materials, etc.)

13. Testing and Measurement Techniques

14. Globalization of Insulation Technology (In-
temational Standards, etc.)

Language

The working language of the conference will
be in English. All printed matter will appear in
English.

Abstract Submisson

You are invited to submit an abstract of not
morethan 200 words to the Conference Secretariat
by November 1, 2005. The abstract must include
title, author’s name(s), affiliation(s), mailing ad-
dress, telephone and fax numbers. Acceptance or
rejection notices will be mailed by late November
2005 to the corresponding author of submitted
abstracts. The authors of accepted papers will be
requested to submit camera-ready manuscripts by
February 1,2006. All accepted papers will be pub-
lished in the Conference Proceedings.

Invited Lecturesand Sped al Sess ons

Invited lectures by distinguished researchers
including Liu Ziywleda Memorial Lecture are
planned. Special sessions on topics such as Insula-
tion Diagnosis (GIS, XLPE Cables, Transformers,
Rotating Machines), DC Insulation, Space Charge,
Cryogenic Insulation, Organic Electronics, etc. are
planned.

Sightseeing Tours
Sightseeing tours to several famous places in
Bali will be arranged for all participants.
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More detailed information about ICPADM 2006 is

available at the following web site:
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Important Dates

Abstract Due Date:
Manuscript Due Date:
Deadline Preregistration:
Conference:

November 1, 2005
February 1, 2006
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I nter national Conference on Electrical Engineering 2006
(ICEE2006)

The conference will be held in Yongpyong, Korea on July 9—13, 2006.
Organized by The Korean Institute of Electrical Engineers (KIEE)
co-organized by The Chinese Society for Electrical Engineering (CSEE)

The Institute of Electrical Engineers of Japan (IEEJ)
The Hong Kong Institution of Engineers (HKIE)

The International Conference on Electrical Engineering (ICEE) aims to provide a forum for sharing
knowledge, experience and creative ideas among electrical engineers worldwide. The theme of the ICEE
2006 is “Step Towards the Future Electrical Engineering”.

The XXlIInd International Symposium on Discharges
and Electrical I nsulation in Vacuum (I SDEI VV2006)

Intemational Symposium on Discharges and Electrical Insulation in Vacuum will be held at Matsue
Terrsa, a conference hall of Matsue City, Shimane Prefecture, Japan, from September 25 to 29, 2006. This
symposium is a non-profit, international organization whose purpose is to encourage the advancement of
the science and application of electrical nsulation and discharges in vacuum, primarily by conducting
symposium for the exchange of scientific and practical information.

Author should submit a 250 words abstract by November 30, 2005. The acceptance will be notified by
January 15, 2006. T he deadline for submission of camera ready manuscripts is April 30, 2006.

Secretary: Dr. O. Yamamoto of Kyoto University

Address: Dept. of Electrical Eng., Kyotodaigaku-katsura, Kyoto, 615-8510 JAPAN

TEL: +81-(0)75-383-2229  FAX: +81-(0)75-383-2229

E-mail: isdeiv2006office@eee.u-ryukyu.ac.jp Web site: http://isdeiv.eee.u-ryukyu.ac.jp/
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NICT EM C Center

Kaori Fukunaga

EMC Project Office, Koganei, Tokyo 184-8795, Japan

The National Ingtitute of Information and
Communications Technology (NICT) was estab-
lished in April 2004 by integrating the Communi-
cations Research Laboratory (CRL) and the Tele-
communications ~ Advancement  Organisation
(TAO). CRL was first established as the Radio
Research Laboratory in 1952 under the Ministry
of Posts and Telecommunications, and has been
the only national research institute for information
and communications. TAO was established in
1979 to support communications and broadcasting
industries. The headquarter is located in Koganei,
Tokyo, and has four major research centers, three
observatories, two standard wave transmission
centers that provide the Japan Standard Time, and
many other research centers (Fig. 1). Outside of
Japan, NICT has a computational linguistics labo-
ratory in Thailand, a wireless communications
laboratory in Singapore, remote sensing experi-
mental facilities at University of Alaska, and in-
temational offices in Paris and in Washington DC.
The annual budget of NICT in 2005 is approxi
mately 60 billion yen (600 million USD), and the
number of full-time NICT employees is 480 in-
cluding 305 researchers. The aim of NICT is to
contribute to sophisticated information and com-
munications technologies through research and
development from the fundamental physics to in-
dustrial applications.

In the ubiquitous society that allows people to
access networks by any types of wireless terminal,
electromagnetic compatibility (EMC) is one of the
mogt important research subjects that ensure safe
and secure information and communications
technology (Fig. 2). The EMC center has three
research groups and one project office.

The EMC measurement group maintains excel-
lent measurement facilities and offers calibration
services of radio instruments for measuring and
inspecting antennas and other equipment. Re-
cently, the electromagnetic security issue has be-
come important. The group works to establish a
guideline against information leakage by electro-
magnetic waves and electromagnetic interference
(Fig. 3), as well as to carry out basic research on
the protection of information in electromagnetic
waves. A radio clock adjusts the time automati-
cally in synchronisation with the Japan Standard
Time provided by NICT. The group analyses the
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fakanatiacia Aservatory Information Distribution RC
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Measurement Te chnology RC
Uji IT R&D Support Center Mt. Dotakadoya Standard
Radic Wave Transmissicn Center

Hiraiso Solar Observatory
Kitakyushu IT
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Kansai Advanced RC
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Fig.1 NICT major facilities.

Domestic appliance
Electronic products
Medical equipment

Fig.2 Electromagnetic compatibility (EMC).

Fig.3 Information leakage from PC. The PC was
set 3 m away from the antenna.
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electromagnetic environment around the fre-
quency range of the standard signal (Fig. 4).
Through the development of innovative measure-
ment methods, the EMC measurement group con-
tributes to intemational standards, such as Interna-
tional Electrotechnical Commission (IEC), Inter-
national Telecommunication Union (ITU) and
Comité Intemational Spécial des Perturbations
Radioélectriques(CISPR).

The Communications System EMC Group in-
vestigates the influence of a newly developed
communication systems, such as ultra wide band
(UWB) system, on existing communication Sys-
tems and evaluates measurement methods for
electromagnetic disturbance in digital wireless
systems. The amplitude probability distribution
(APD) measurement method has been standard-
ised by CISPR as the evaluation method for radi-
ated disturbance. Figure 5 shows an example of
the measurement of the influence of noise from a
microwave oven on digital communications. The
group has developed an electromagnetic environ-
ment monitoring car that can measure three elec-
tric field components from 30 MHz to 3.5 GHz,
independently and precisely while running (Fig.
6).

The Biomedical EMC Group is involved in in-
temational safety guidelines and methodologies
for compliance of mobile phones and other vari-
ous wireless communication termminals with the
safety guidelines. (Fig. 7)The group and three
universities developed whole-body voxel models
of Japanese adult males and females of average
height and weight. These models consist of §
million 2-mm cubics and are segmented into 51
tissues and organs (Fig. 8). These models are
offered intemationally for nonprofit academic re-
search purpose.

The EMC research field is one of the most im-
portant subjects that support telecommunication
industries. It is not very profitable; it hardly at-
tracts considerable attention unless there is a
problem. This is very similar to the position of
electrical msulation research in which readers of
this journal engage. We believe both research
fields are essential to establishing fundamentals of
our high-tech social life.

For further information, visit our website at
"http://emc.nict.go.jp"
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TECHNOLOGI ES FOR TOM ORROW

Development of MgO/L DPE Nanocomposite Material for DC | nsulation

Outline

Polymer nanocomposite materials have been given

much attention as a new insulation material be-

cause the properties of the original material can be

drastically improved by adding a few percent of

nano-sized filler [1]. We have developed a nano-

composite material with nano-sized magnesium

oxide (MgO) added to a low-density polyethylene

(LDPE) [2]. The addition of only a few percent of

nano-sized MgO in LDPE demonstrates following

excellent effects for DC mnsulation [2, 3];

- The volume resistivity of LDPE increases by
the power of 10.

- The amount of space charge in LDPE under
high electric field is reduced.

- The DC breakdown strength of LDPE is in-
creased.

Materials [2]

MgO nano-filler, which has an average diameter
of 50 nm was mixed with LDPE. Before kneading,
MgO was subjected to surface treatment with a
silane coupling agent andto jet grindingtreatment.
The dispersion state of MgO in the MgO/LDPE
composite material was evaluated by using a
transmission electron microscope (TEM) as shown
in Figure 1. Figure 1 shows TEM photograph of 5
phr sample. (phr: per hundred parts of resin, for
example 1 phr means 1 g of MgO was mixed to
100 g of LDPE.) In this photograph, the lamella
structure can be seen as a white stripes pattern.
Other pomts, much darker in color than the sur-
rounding area, can be seen. It was confirmed that
these darker points were MgO by using energy
dispersive X-ray fluorescence analysis (EDX) [2].
From the results of TEM investigation and EDX
analysis, MgO of diameter 200 nm or less is dis-
persed in LDPE.

Volumeres givity [2, 3]

The volume resistivity of MgO/LDPE nanocom-
posite materials, which are about 200 um thick-
ness in the sheet specimen, were investigated. A
three-terminal electrode system was employed and
the diameter of the main electrode was 65 mm.
Measurements were made at up to an electrical

field of 80 kV/mm, and at temperatures of 90 [J .

:2/0[0/nm|

Figure 1: TEM photograph of MgO/LDPE
nanocomposite material. MgO content is 5 phr.
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Figure 2: The dependence of MgO content on
volume resistivity

The volume resistivity was evaluated from the
leakage current value ten minutes after the meas-
urement was began. Figure 2 shows the depend-
ence of the MgO content on the volume resistivity
under an electric field of 80 kV/mm. The volume
resistivity of LDPE is increased more than 10
times by adding only 1 phr of nano-sized MgO.
Up to the MgO content of 5 phr, the volume resis-
tivity is increased as the MgO content is increased.
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However, at an MgO content of more than 5 phr,
the volume resistivity is not increased by increas-
ing the MgO content.

SpaceCharge [3]

The space charge behavior in MgO/LDPE nano-
composite materials was measured with the PEA
method (the pulsed electro-acoustic method). A
sheet specimen of about 100 um thickness was
used. Both high voltage and ground electrode are
formed by gold evaporation with a diameter of 10
mm. The space charge measurement was carried
out at atemperature of 30 [J . Figure 3 shows the
space charge and electric field distributions in
LDPE withowt MgO under a DC field of 124
kV/mm application. There was a positive charge
accumulated 600 seconds after the voltage was
applied. The electric field in the specimen is en-
hanced due to the accumulated space charge. This
positive charge was injected from the anode and
then moved in the direction of the cathode. Figure
4 shows space charge and electric field distribu-
tions in MgO/LDPE nanocomposite material with
an MgO content of 1 phr. The positive space
charge is accumulated near the anode 600 seconds
after the voltage was applied. But the amount of
accumulated charge is small and stress enhance-
ment is much less in MgO/LDPE nanocomposite
materials rather than in LDPE, though the electric
field of 120 kV/mm or more is applied.

DC Breakdown Strength [3]

The DC breakdown strength of MgO/LDPE
nanocomposite materials was measured applying a
DC ramp voltage with a rising rate of 500 V/s. A
McKeown type electrode system (sphere-sphere
electrode system embedded in epoxy resin) was
employed for the breakdown measurement. The
tet was camried ou at a temperature of
30 O .Figure 5 shows the dependence of MgO
content on the DC breakdown strength. The
breakdown strength of LDPE increases by adding
only 1phr of nano-sized MgO. However, the DC
breakdown strength does not continue increasing
when more MgO is added.
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Figure 3: The charge density and the electric

field distribution n LDPE (MgO content is O phr).
The applied electric field is 128k V/mm. The thin
line represents the date at 10sec andthe heavy line
at 600sec.
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Figure 4: The charge density and the electric
field distribution in MgO/LDPE nanocomposite
material (MgO content is 1 phr). The applied elec-
tric field is 124kV/mm. The thin line represents
the data at 10sec andthe heavy line at 600sec.
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Figure 5: The dependence of MgO content on the
DC breakdown strength.

Condusons

A nanocomposite material, composed of

nano-sized MgO-filler added to LDPE, was de-

veloped. The addition of nano-sized MgO i

LDPE demonstrates following excellent effects;

1) The volume resistivity of LDPE, under
40-80kV/mm electric field application at a
temperature of 90 U , increases by the power
of 10 due to the addition of only a few percent
of nano-filler

2) The amount of space charge in LDPE under
high electric field is reduced and the ratio of
stress enhancement becomes less due to the
addition of nano-sized MgO-filler.

3) The DC breakdown strength of LDPE is in-
creased by adding nano-sized MgO-filler.

These results are good indication that the devel-

oped MgO/LDPE nanocomposite can be a candi-

date for DC cable or joint insulation.
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Development of Y-branch Type Joint for 275V XLPE and Fluid-filled Cable

Introdudion

In case new substations are planned to be intro-
duced in the urban area, ® branched lines are gen-
erally employed to connect to the nearest existing
transmission lines. In order to minimize the cost of
the switching equipment and cables, 275 kV
Y-branch joint (hereafter called “YJ”) was devel-
oped, which was so designed as to connect to not
only the existing 275 kV XLPE cable but also the
existing 275 kV fluid-filled cable. This newly de-
veloped YJ has been used in two actual commer-
cial lines since 2002 and other three lines are un-
der construction in Japan.

275V YJConstruction
The construction of YJ is as shown in Fig.1. It
consists of an epoxy unit, a pre-molded rub-
ber-cone with a spring unit for the XLPE cable
and oil-impregnated papers with an epoxy
bell-mouth for the fluid filled cable. The cable
conductors can be  connected through
multi-contacts, which are attached on each of
conductor ferrules, to the electrode embedded in
the epoxy unit.
The YJhasthe following special features:
1) Large and Y-shaped cast epoxy,
2) With an embedded shielding electrode made
of aluminum to minimize the weight.
3) Epoxy unit that can be used for not only
fluid-filled cables but also XLPE cables.
4) Multi-contact conductor connection.

When onlytwo cables are connected by YJ for
2500mm

temporary operation of the line, YJ can be put into
service with the remaining mouth closed by an
insulating plug.

Verification (Qualification & Type) Tests

Verification tests were carried out to confirm
the performance of the YJ. The YJ’s initial and
long- term electrical test results confirmed the
long-life of over 30 years operation.
1) Epoxy Unit Specimen Test

The heat-shock withstand test and the partial
discharge test were carried out. All the test results
were satisfactory and the large Y-shaped epoxy
unit was proved to be manufactured without any
defects.
2) Initial Performance Test

To verify the initial performance of the assem-
bled YJ, partial discharge test, AC and Impulse
withstand voltage tests, and AC and Impulse volt-
age breakdown tests, etc. were successfully carried
out.
3) Long-term Loading Cycle Tests

A long-term loading cycle test for 6 months was
successfully carried out with two circuits to verify
the long-term performance of the YJ.

Condusion

Through the initial electrical performance tests
and a long-term loading cycle test, the developed
YJ was verified to have sufficient electrical and
mechanical characteristics for the 275kV trans-
mission system.
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1) Alurnlnum shielding electrode 2) Epoxy unit 3) Protective casing 4) Insulatmg tube 5) Spring unit

6) Pre-molded rubber-cone
9) Oil-impregnated paper

7) Conductor ferrule
10) Epoxy bell-mouth

Fig. 1.

8) Protection casing for XLPE cable

11) Protection casing for fluid filled cable

Construction of 275kV YJ (XLPE-XLPE/Fluid-filled)

Atsushi T oya, Takeshi Goto (Tokyo Electric Power Company)
PHONE +81-3-4216-3806, URL http://www.tepco.co.jp
Yoichi Watanabe, Makoto Yamashita (J-Power Systems)
PHONE +81-6-6466-5525, URLhttp://www.jpowers.co.jp
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Novel High Thermal Conductive Epoxy Resins

Introduction

The improvement of heat dissipation in elec-
tric and electronic devices has become a very
important issue recently, because operating cur-
rents and circuit densities in devices show a con-
sistent tendency to go up in various systems.
Although the thermoset resins are mainly used for
insulating materials, they have quite low thermal
conductivities, usually a 1 - 3 order lower than
those of ceramics and metals. So the technical
key point should be to use insulating materials
having higher thermal conductivities.

One approach is generally known and is
used to apply composites of thermosets with in-
organic ceramic powders having high thermal
conductivities. This is effective for heat diffu-
sion to some degree, but usually affects working,
molding and processing and have high elastic
moduli and low flexibilities. Intrinsic solutions
for this problem should be to improve thermal
conductivities of the insulating resins ‘them-
selves’. These afford the higher thermal con-
ductive composites with the same amounts of ce-
ramic powder and the same thermal conductive
composites with smaller amounts of ceramic
powder.

We have developed the novel material de-
sign to improve the thermal conductivity of iso-
tropic resins ‘themselves’ by controlling the
higher order structure.

Novel Epoxy Resins Controlled Higher Order
Structure

Fig. 1 shows the schematic representation of
the higher order structure of the resin to afford
macroscopic isotropy and high thermal conduc-
tivity. The proposed resin has three features;
(1) in the resin, there are microscopic anisotropic
crystal-like structures by oriented mesogens in
diepoxy monomers,
(2) the resin is macroscopic isotropy by disorder-
ing the domains of the crystal-like structure, and
(3) the crystal-like structure is connected with
the amorphous structure inside by covalent bonds
that let the boundary between them be indistinct.

This higher order structure would suppress
the phonon scattering, affording high thermal
conductivity of the resin. The resin has an
amorphous region that is disadvantageous for im-
proving thermal conductivity. But the amor-
phous region is also advantageous for
maintaining good working, molding and process-
ing and high flexibilities that are the general and
important properties of the resins for man ufac-
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Fig. 1. Schematic representation of our approach
to afford macroscopic isotropic resin having high
thermal conductivity.

turing use.

For this purpose, we have synthesized the
novel liquid crystalline epoxy resin systems.
These epoxy monomers were solid crystal at
room temperature and have high melting points.
The cured epoxy resins showed interference
fringe by polarizing optical microscope observa-
tions under a crossed nicol situation as shown in
Fig. 2, in comparison with observing no texture
for the conventional bisphenol-A type epoxy res-
ins. This result meant that the epoxy resins
contained a crystal-like structure of highly ori-
ented molecular groups.

Fig. 2. Observed interference fringe by polarizing

optical microscope under a crossed nicol situa-
tion.

The thermal conductivities of the developed
epoxy resins were 0.25 — 0.96 W/m-K that were
approximately 1.5 — 5.0 times higher than those
of conventional epoxy resins of 0.17 - 0.21
W/m-K.

Furthermore, it was noticeable that these



values were higher than those of conventional
high-density polyethylenes of 0.46 - 0.51 W/m-K
(Fig. 3) known as having the highest themmal
conductivities of all the insulating, organic, and
macroscopic isotropic compounds. From these
experimental results, our approach for improving
thermal conductivity of insulating resin was
proved, giving to epoxy resins with quite a high
thermal conductivity.
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Fig. 3. Thermal conductivity of commercial
resins and developed epoxy resins.

To obtain the evidence for the domain size of
molecular ordering, we carried out direct obser-
vations at both mesoscopic (atomic force micro-
scope; AFM) and microscopic (transmission elec-
tron microscope; TEM) scales. AFM and TEM
images of the developed resins are shown in Fig.
4. The developed resin sysem shows an obvi-
ous lattice structure in the TEM image and large
domains with sizes of about several micrometers
in the AFM image. Furthemmore, the domains
form 'honeycomb' structures in the amorphous
matrix, suggesting that most of the regions of the
developed resin have higher order structures.
On the other hand, no domains of order-structures
can be recognized in the TEM and AFM image of
conventional resin. Therefore, the existence of
higher order structures in the resins definitely
improves their thermal conductivities of resins
‘themselves’.
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Macro level observation of inner structure
(atomic force microscope image)

(High Thermal
conductivity)

Nano level observation of inner structure
(transmission electron microscope image)

Fig. 4. Observation of inner structures of the
developed epoxy resins by AFM and T EM.

Condusion

We proposed a novel material design to im-
prove the thermal conductivity of isotropic resins
‘themselves’ by controlling high order structures.
By mixing this resin with certain kinds of ceramic
powder (filler), it is enabled to obtain the higher
thermal conductive composites, which has not
reached by the conventional resin. The compos-
ites would be widely applied to the portable,
multi-layered printed circuit boards for automo-
biles, the insulating sheets for power devices,
casting and molding compounds, the insulated
system for rotating machines, etc.
By  Hitachi Research Laboratory, Hitachi, Ltd.
Y. Takezawa
7-1-1 Omika-cho,
319-1292, JAPAN
E-mail : ytakeza@gm.hrl.hitachi.co.jp

Hitachi-shi, Ibaraki-ken,



Successful Field Tests of the World' s Longest 500-m HTS Power Cable

1. INTRODUCTION

A high-Tc superconducting power cable
(HTS cable), which enables high-capacity
power transmission with its compact size, is
expected to bring about significant advanta-
geous effects as environmentally friendly and
cost effective. A 500-m long HT S cable pro-
ject has been carried out as a part of the Super
ACE project of METI, being commissioned by
NEDO to Super-GM, in order that we have
studied the details of basic operation charac-
teristics and the issue of long distance cooling
with liquid nitrogen toward practical use. A
500-m HTS cable manufactured by Furukawa
Electric has been laid in the Yokosuka labora-
tory of CRIEPI. Furukawa and CRIEPI have
been conducting since April 2004 various tests
including those for installation, basic charac-
teristics, rated loading characteristics, load
fluctuation characteristics, and limiting and
overloading performance.

2. STRUCTUREOFHTS CABLE

Figure 1 shows the structure of the HT S
cable. The HTS cable was designed with
nominal voltage of 77 kV and current capacity
of 1 kA. The HTS cable had a single core
structure with an HTS shielding layer and a
cold dielectric type electrical insulation, outer
diameter of 133-mm, which enabled to install
it into an underground duct with an inner di-
ameter of 150-mm. The copper stranded wire
was adopted as a former to sustain the tensile

stress up to 17-kN during installation and to
keep the short circuit current capacity of
31.5-kA for 0.5-s. A conductor layer and a
shield layer were comprised of Bi2223 tapes.
Around the core former, intervened by an
electric insulation of 8-mm in thickness. The
cryostat pipe had a structure of vacuum ther-
mal insulation whereby super-insulations were
multi-layered between double

pipes of SUS.

corrugated

3. TEST LINEAND COOLING SYSTEM

Figure 2 schematically shows the layout
of 500-m HTS power cable test system. The
three-dimensional layout had several distin-
guishing points to simulate the actual laying
configuration, such as an underground section,
a 10-m-high rising and falling section and an
offset section for absorbing the thermal con-
traction and expansion simulating the conven-
tional underground cable laying.

— . Protective layer
Electrical insulation

Fig.1 Structure of 500 m Cable

Offset section (length: 15 m)

bend section (1)
(bending radius: 5 m)

10m-high rising and
falling section

U bend section (2)
(bending radius: 5 m)

Underground section
(length: 80 m, depth: 60 cm)

Fig.2. Schematic view ofthe layout of 500-m HTS power cable test system.
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Fig.3. Terminals for 500-m cable tests

4. TESTRESULT
(1) Cable installation test

The cable installation was successfully
executed for about 200-m duration including
the 5-m-radius bending section and the under-
ground section. A test piece that clipped from
the head of the installed cable was no degra-
dation in the critical currents before and after
the transportation and the installation.
(2) Basic property test

The electrical basic properties, such as an
initial withstand voltage and Ic, are shown in
table 1. The HTS cable satisfied the designed
specifications and was almost not damaged by
the transportation, the laying and the heat cy-
cle period.
(3) Rated loading test

A conduction current of 1000-A was
continuously imposed for one month at a
voltage to ground of 70-kV. These conditions
were determined assuming insulation degrada-
tion in 30-years. After the one-month voltage
and current loading, a 95-kV withstand volt-
age test was passed without occurrence of par-
tial discharge. Thus, it was confirmed that
electric insulation had good performance.
(4) Load fluctuation test

The current was made to fluctuate simu-
lating daily load fluctuations in an actual sys-
tem, and the behavior of the cooling system
was investigated. Although certain amount of
overshoot was observed, the system stabilized
in about 3 hr.

(5) Limiting test & Overloading test

Refrigerators were stopped while con-
tinuing the rated loading test (70-kV, 1000-A),
and temperature, pressure and partial dis-
charge of the cable have been monitoring. The
pressure reached its limitation first in 3 hr 30
min. In addition, all cooling function includ-
ing refrigerators and pumps was halted for
one-hour, keeping rated-power loading. No
P.D. was detected and no problem occurred in
both conditions.

Table 1. Results of basic property tests

Item Value
Ic o fthe conductor
IIllllcllz;li‘"tlﬁle"Ilslﬁlilgil(liu"u""" LU R LR R RN RN RN NIRRT RRRT RN RN ERIRRTR AT
Withstand voltage

P.D.test

95kV for 10 min
NoP.D.at 95kV
Noiselevel 0£100 pC.
1.2 W/m

1.3 W/mat 1 kA

Heat invasion
AC losses

5. CONCLUSION

The HTS cable withstood all the items of
this field test without being damaged. It has
been confirmed that the cable had high reli-
ability because the cable has withstood vari-
ous tests. The important achievements have
been accomplished through this series of tests,
and obviously contribute to practical applica-
tions of the HTS cable in terms of design,
testing, installation and operation.

Reference
Furukawa Review, No28 2005, p54-60
http://wwwifur ukawa. co.j p/review/fr028/fr28_10.pdf
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Central Research Institute of Electric Power Industry, 2-6-1 Nagasaka, Yokosuka, 240-0196 Japam
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An Electromagnetically Actuated Vacuum Circuit Breaker
for 24kV Rated Switchgear " HS-X"

An electromagnetically actuated vacuum circuit
breaker (VCB) for 24kV rated Switchgear “HS-X”
has been designed and developed on the basis of
the transient electromagnetic analysis coupled
with motion"!. The VCB has three advanced
bi-stable electromagnetic actuators, which control
each phase independently i Fig.1. The VCB
serves as a synchronous circuit breaker as well as
a standard circuit breaker. In this work, the flux
delay due to the eddy current is analytically for-
mulated using the delay time constant of the ac-
tuator coil current, thereby leading to accurate
driving behavior. With this analytical method, the
electromagnetic mechanism for a 24kV rated VCB
has been optimized; and as a result, the driving
energy is reduced to one fifth of that of a conven-
tional VCB employing spring mechanism, and the
number of parts is significantly decreased. There-
fore, the developed VCB becomes compact,
highly reliable and highly durable.

Description of mechanism

The developed VCB rating of 24kV is shown in
Fig. 2 and specifications of this VCB are listed n
Table 1. This VCB has three sets of vacuum in-
terrupter, insulating rod, contact pressure spring
and electromagnetic actuator. All parts are assem-
bled on a straight line andthe interrupter is driven
directly by the actuator, thereby minimizing me-
chanical loss. Moreover, the VCB allows emer-
gency manual trip operation similar to the conven-
tional VCB employing spring mechanism. This
breaker has an advanced bi-stable electromagnetic

actuators, which control each phase independently.

Fig.3 illustrates its closing principle using calcula-
tion results by 3-D FEM electromagnetic analysis.
The operating system is composed of three elec-
tromagnetic actuators and an electronic control
system. Actuators assembled on a straight line for
each phase can be operated independently, thereby
minimizing mechanical loss.

Table 1. Specifications of 24k V rated VCB

Rated voltage (kV) 12| 24
Rated normal current (A) 630/1250
Rated short-circuit breaking current (kA) 25
Rated making current (kA) 63
Break time (cycles) 3

Rated operating sequence : 0-0.3s-CO-15s-CO
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Fig.1. Photograph of the advanced
electromagnetically VCB rating 24k V.

Emergenc ¥ manual
operation rod
Fig.2. Inside structure of 24kV rated VCB.

First fixed yoke

Plunger

Closing coi

Second fixed
yoke

Permanent magnet .\1{.

Obenina coil

Fig.3. Operating principle of the actuator.
(Coils are full models and materials are
1/4 models.)



Coupled analyss method and results

In this work, the flux delay due to the eddy current
is analytically formulated using the delay time
constant of the actuator coil current and the law of
conservation of momentum at the non-continuous
position of the moving mass and the contact pres-
sure force as shown in Fig.4, thereby leading to
accurate driving behavior as shown in fig.5. The
performance of the 24kV rated VCB is summa-
rized in Table 2. The electromagnetically operat-
ing mechanism has been optimized with this ana-
lytical method. Especially, CO operating energies
has been reduced by optimizing the number of
turns and the wire diameters of the coils. As a re-
sult, the number of individual parts has been re-
duced to 65% and CO operating energies have
also been reduced to only 20% of the conventional
spring mechanism. These results clearly indicate
high durability and high reliability. Now, 80000
CO operations have been confirmed in the proto-
type electromagnetically mechanism. The VCB
serves as a synchronous circuit breaker as well as
a standard circuit breaker.

Table2. Comparison with
the electromagnetic and the spring mechanism
Advanced Conventional
electromagnetically spring

Mechanism Mechanism

Number of 65%

parts 100%

Operating . 20%

energies

Break time 3cycles

Power supply 80V DC

Toshie Takeuchi

Advance R&D Center, Mitsubishi Electric Co.

8-1-1 Tsukaguchi-Honmachi, Amagasaki-shi, Hyogo, 661-8661
Japan.

Tel: +81-6-6497-7125, Fax:+81-66497-7228

E-mail: Takeuchi.Toshie@wrc.melco.cojp
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[1] T. Takeuchi et al, “An Electromagnetically Actuated
Vacuum Circuit Breaker Developed by Electromagnetic
Analysis Coupled with Motion”, IEEJ Trans. PE,
Vol.124,No2,2004



MISCELLANEOUS

Photos on Front and Rear Covers

Front Cover: Korea Electrotechnology Research Institute

This figure shows the testing facilities installed
for testing of ultra high-voltage apparatus and
view of power arc test for medium voltage class
insulator at the high-power testing facility m Ko-
rea Electrotechnology Research Institute (KERI).
KERI has been established in Changwon, Korea in
1976, as the non-profit and independent national
organization for the purpose of developing and
disseminating new knowledge and technologies in
the fields of the electrical industry and electrical
power business.

KERI has 4 Research Laboratory (Electric
Power Research Laboratory, Industry Applications
Research Laboratory, Advanced Materials & Ap-
plication Research Laboratory, Fusion Technology
Research Laboratory) and one Testing & Evalua-
tion Division. Research about electrical insulation
is carrying out actively in six research groups in-
cluding Power Facility Diagnosis Research Group.
Testing and evaluation service for heavy electrical
apparatus of power system, such as power circuit
breaker, load break switch, switchgear, power
transformer and insulator etc., is one of major ac-
tivities.

Now, Testing & Evaluation Division in KERI is
providing the effective and utmost testing services
for manufacturers and end users all around the
world.

(Changwon, Korea)

One facility has been mstalled at Changwon close
to Busan, in 1982 for specially ultra high-voltage
class apparatus and consisted of two major parts
of :

The high-power testing facility made up of
short-circuit generator with its short-circuit capac-
ity of 4000MVA at 3 cycles and additional syn-

thetic testing facilities with capability of
1600k Vdc charging voltage, §MJ.
The high-voltage testing facilities with

1600kV AC power frequency withstand voltage
test transformer and 4MV impulse withstand
voltage generator.

In the year of 2000, one more testing facility
with its short-circuit capacity of S00MVA has
been constructed particularly for the medium
voltage apparatus at Euiwang close to Seoul, in
order to provide testing services for the medium
voltage apparatus.

With above facilities, KERI has been providing
the top-class testing services and can fulfill the
performance evaluation capability up to 550kV,
63kA power circuit breaker, as full-pole testing
method.

(by Dr. Kang, Dong Sik, KERI,
Changwon, Korea)
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Rear Cover: AFM images of Nanocomposites materials

(Waseda University,

Kagoshima National College of Technology, Japan)

Polymer nanocomposites are defined as poly-
mers in which small amount of nanometer size
fillers are homogeneously dispersed by only sev-
eral weight percentages. These nanocomposites
materials are considered to be suitable for electri-
cal insulation. Partial discharge (PD) degradation
was investigated to compare a polyamide (PA)
nanocomposite with a PA microcomposite and a
PA without fillers, or a base polymer. The nano-
composite was a reinforced PA with 4 weight
(wt) % additions of nm-size layered silicates. The
microcomposite was a reinforced PA with 30 wt %
additions of um-scale glass fibers. Such materials
were exposed to PDs under the IEC(b) electrode
configuration for evaluation of PD resistance.
Comparison was made asto the surface roughness
using atomic force microscopy (AFM).

The left, middle, and right figures show AFM
images of the degraded areas in the base polymer,
the microcomposite, and the nanocomposite, re-
spectively, after PD degradation. Here, the division

scales of the two axes representing two planar di-
rections are 10 pum/div, while that of the height
axis is 6 um/div except for the right figure where it
is 2 um/div. From these figures, it is shown that
the degraded area of the nanocomposite is as
smooth asthe non-degraded area. It is also clearly
shown that the degraded area of the base polymer
and the microcomposite is far rougher than that of
the nanocomposite. Especially, on the degraded
surface of the microcomposite, a glass fiber about
13 um in diameter is clearly seen, although the
non-degraded surface was as smooth as the
non-degraded base polymer. It is concluded that
the PA nanocomposite is more resistant to PDs
than the PA microcomposite and the PA without
fillers.

(by Masahiro Kozako,
Kagoshima National College of Technology,
Japan)
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|EEJ Technical Reports Edited by TC-DEI and Related TCs

Technical reports listed here are made by investigation committees in the technical committee on DEI and
related investigation committees since the publication of EINA No.11 (2004). They are described in Japa-
nese.

No. 976 : “Evaluation Methods and Countermeasures of Audible Noise and Aeolian Noise from Overhead

No

No

No

No

No

No

.982:

. 985 :

. 986 :

. 992

. 993

. 1001

. 1013

. 1016

. 1018

.1019

. 1021

Transmission Lines”
(B),p.84, Aug.,2004, ¥2 625

“Partial Discharge Detection Technologies in Gas Insulated Apparatuses”
(A), p.70, Aug., 2004, ¥2,520

“Material technology for GIS”
(B),p.80, Sep., 2004, ¥2,520

“Satus report on the installation and the operation of power capacitors in Japan”
(B),p40, Sep., 2004, ¥2,310

: “Research on the phenomena preceding earthquake by the observation of electro-magnetic field in

environment”
(A),p.72, Dec.,2004, ¥2,520

: “Current State andTrends of Technology for Gas Circuit Breakers”

(B),p.72, Jan., 2005, ¥2.520

: “Control Technology of Electrical Discharge in Vacuum Relevant to Generation of High Energy
Density”
(A), p-86, Jan., 2005, ¥2,730

:“New light sources and Measurement”
(A), p.88, May, 2005, ¥2,835

:“Wire and Conductor Technology of Superconducting Materials”
(A), p.64, May, 2005, ¥2,520

:“Recent Developments on Pulsed Power Generation and Application”
(A), p-64, May, 2005, ¥2,520

:“Research and development trends of lithography for fabricating ultra-fine semiconductor devices”
(A), p-56, Jun., 2005,¥2,520

:“Recent Progress of High-speed and High-density Magneto-optical Recording and Applications”
(A), p-66, Jun., 2005,¥2,520

Research and development trends of lithography for fabricating ultra-fine semiconductor devices
N. B. : (A -E) after titles mean a Society in which Technical Committees work :

A: Fundamentals and Materials, in which the T C-DEI is included
B: Power and Energy
C: Electronics, Information and System
D: Industry Applications
E: Sensors
¥ : Japanese Yen

By Masahiro Kozako (Kagoshima National College of Technology, Japan)
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A member of IEEJ receives a monthly journal
(The Journal of The Institute of Electrical Engi-
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Fundamentals and Materials in which the activity
of DEI is included, B: Power and Energy, C: Elec-
tronics, Information and System, D: Industry Ap-
plications, E: Sensors). The journal gives mter-
esting readings about the latest science and tech-
nology i the field of Power Energy, Power Ap-
paratus, Electronics, Information Engineering,

Materials and so on. The transaction gives re-
view papers, research papers, letters and other in-
formation.

Total fee for joining IEEJ as a general member
1s ¥ 12,400 which consists of initiation fee ¥ 1,200,
annual membership fee ¥ 10,000 and overseas
postage of jounal ¥ 1,200 (¥ : Japanese Yen).

When you need more information or an applica-

tion form, you can request them from membership
section of IEEJ.

Way for Purchasing Proceedings of | EEJ Technical M eetings

and | EEJ Technical Reports

(1) Proceedings of Symposium on Electrical and
Electronics Insulating Materials and Applica-
tions in Systems
You can request it to the business and service
section of IEEJ or photocopies of specified
papers to the library of IEEJ. (The order
form is free.)

(2) Proceedings of technical meetings
You can purchase them by subscription for a
year (Jan. to Dec.). Please request it to the
business and service section of IEEJ.

(3) Technical reports
You can order technical reports from the pub-
lishing section of IEEJ.

Fee of photocopy: ¥50/page for member of IEEJ
(or ¥80/page for non member of IEEJ)
+consumption tax(5%) +postal fee

Web Page for EINA M agazine

Address of IEEJ:
The Institute of Electrical Engineers of Japan

8F HOMAT HORIZON Bldg., 6-2, Go-
ban-cho, Chiyoda-ku, T okyo 102-0076, Japan

(Planning & General affairs Dept.)

E-mail: member@iee.or.jp

(Business Promoting Dept.)
E-mail: event@iee.or.jp

(Publication & Sales Dept.)
E-mail: pub@iee.or.jp

Fax: +81-3-3221-3704

You can seethe EINA magazine including back numbers at http://eina.ws/ .




2005 M embers of EINA Committee

Toshikatsu
Yoshio
Masahiro
Hiroshi
Masayuki
Kazuyuki
Osamu
Kaori

Hiroyuki
Toshinari
Noriyuki
Kunihiko
Masayuki
Satoru

Hiroya

Hiromasa
Yoshiyuki
Mitsumasa
Kojiro
Takashi
Hirotaka
Hiroyuki
Yoshimichi
Kenji
Yousuke
Junichi
Ken-ichiro
Yasuo
Tatsuo
Tohru
Yoshitaka
Hiroshi
Atsushi
Hisanao
Motoshige
Yongchang

Tanaka
Maruyama
Kozako
Kaneiwa
Nagao
Tohyama
Fujii
Fukunaga

Goto
Hashizume
Hayashi
Hidaka
Hirose
Hishikawa
Homma

Honjo
Inoue
Iwamoto
Miyake
Muraoka
Muto
Nishikawa
Ohki
Okamoto
Sakai
Shinagawa
Soma
Suzuoki
Takada
Takahashi
Takezawa
Takino
Toya
Yamashita
Yumoto
Zhu

Waseda University

Furukawa Electric Co., Ltd.

Kagoshima National College of Technology
Toshiba Corporation

Toyohashi University of Technology
Numazu National College of Technology
NGK Insulators Ltd.

National Institute of Information and Communica-
tions Technology

Chubu Electric Power Co., Inc.

Yazaki Electric Wire Co., Ltd.

Kyushu University

The University of Tokyo

Sumitomo Electric Industries, Ltd.
Huntsman Advanced Materials K. K.
Central Research Institute of Electric Power Indus-
try

Mitsubishi Cable Industries Ltd.

Toshiba Corporation

Tokyo Institute of Technology

The Kansai Electric Power Co., Inc.

Nissin Electric Co., Ltd

Mitsubishi Electric Corporation

Shibaura Institute of Technology

Waseda University

Fuji Electric Advanced Technology Co., Ltd.
Hokkaido University

Showa Electric Wire & Cable Co., Ltd.
Hitachi Cable, Ltd.

Nagoya University

Musashi Institute of Technology

VISCAS Corporation

Hitachi, Ltd.

Japan Polyethylene Corporation

Tokyo Electric Power Company

Keio University

Musashi Institute of Technology

System Engineers' Co., Ltd.

_53_

(Chairman)
(Secretary)
(Secretary)
(Secretary)



Glass fiber &

EINA Committee of IEEJ

The Institute of Electrical Engineers of Japan
8th Floor Homat Horizon Bldg., 6-2, Gobancho,
Chiyoda-ku, Tokyo 102-0076, JAPAN
Tel:+81-3-3221-7201, Fax:+81-3-3221-3704

http://www.iee.or.jp

Web page for EINA Magazine
http://eina.ws



	Front Cover of EINA No.12
	Contents
	Preface
	Outline of Technical Committees in Japan
	Dielectrics and Electrical Insulation (DEI)
	Electrical Discharges (ED)
	Plasma Science and Technology (PST)
	Pulsed Electromagnetic Energy (PEE)
	Electromagnetic Compatibility (EMC)
	Light Application and Visual Science (LAV)
	History of Electrical, Electronics, and Information-Related Engineering (HEE)
	High Voltage Engineering (HV) 
	Instrumentation and Measurement (IM)
	Metal and Ceramics (MC)
	IEC Japanese National Committees Related to Electrical Insulating Materials
	CIGRE SC D1 Japanese National Committee

	INTERNATIONAL TECHNICAL EXCHANGE SESSION IN ISEIM 2005
	Short Report on ISEIM 2005
	Digest Report on International Technical Exchange Session
	Summary of “Questionnaire for EINA Magazine”

	RESEARCH ACTIVITIES AND TECHNICAL EXCHANGES IN ASIAN COUNTRIES 
	Conference Records
	International Conference on Electrical Engineering 2005

	Announcement of International Conference to be held in Asia
	International Conference on Condition Monitoring and Diagnosis
	8th International Conference on Properties and Applications of Dielectric Materials
	International Conference on Electrical Engineering 2006
	The XXIInd International Symposium on Discharges and Electrical Insulation in Vacuum

	NICT EMC Center 

	TECHNOLOGIES FOR TOMORROW
	Development of MgO/LDPE Nanocomposite Material for DC Insulation 
	Development of Y-branch Type Joint for 275kV XLPE and Fluid-filled Cabl
	Novel High Thermal Conductive Epoxy Resins
	Successful Field Tests of the World’s Longest 500-m HTS Power Cable
	An Electromagnetically Actuated Vacuum Circuit Breaker for 24kV Rated Switchgear “HS-X”

	MISCELLANEOUS
	Photos on Front and Rear Covers
	IEEJ Technical Reports Edited by TC-DEI and Related TCs
	Application for Membership of IEEJ
	Way for Purchasing Proceedings of IEEJ Technical Meetings and IEEJ Technical Reports
	Web Page for EINA Magazine
	2005 Members of EINA Committee

	Rear Cover of EINA No.12

