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PREFACE

Dr. T. Tanaka

Frequency Matching of Signals in Asia among Transmitters and Receivers

We have transmitted some information on dielectrics from Japan to your Asian
countries via this bricf article named “Electrical Insulation News in Asia” every year
to cooperate in the field of science and technology of diclectrics and electrical
insulation, I might think that we use a specific frequency spectrum to disseminate
information. Do you think our frequency spectrum under which you have received
our signals is matched to yours? Mismatch, if any, seems to be a big problem.

We, Asian dielectric people, have certainly a forum through which we see each
other regularly to exchange views on the matters of our common interest and grow
our friendship to foster mutual cultural and technological understanding. The forum
is given by Asian international conferences we organize together, as you know well,
In reality, we got together at the International Conference on Properties and
Applications of Diclectric Materials in China, Japan, Korea and Australia, and at
some other Asian conferences such as the Asian International Conference on
Dielectrics and Electrical Insulation, the Korea-Japan Conference on Electrical and
Electronic Materials, and the Japan-China Conference on Electrical Insulation
Diagnosis.  We tried to make frequency tuning in appropriate manner in these
occasions.  But it is not sufficient,

Our interest might be divided roughly into the following three categories:
(1) Existing electrical insulating materials and systems
(2) Advanced electrical insulation systems, and
(3) Simple and reliable dielectric diagnostic methods.

Electrical insulation seems to be stabilized in developed countries and then to be
difficult to expand rapidly from now on. We can expand it from electrical
insulation to electronics insulation that is subjected to very high electric field under
low voltage. Several advanced materials emerge and are expected to work
intelligently in certain cases. Existing established insulation technology should be
transferred to other countries. Diagnostic methods have been established in some
cases, and should be improved and/or endowed with rapidly developing intelligence
technologics. I personally think the subjects 1 stated above are shared by all of you
as your interest.

In all the activities we can devote together to our socicties, we need frequency
tuning among ourselves with high Q value in order to work as effectively as possible,
For that purpose, we have to devise some mechanisms such as an internet home page
and some other stronger interactive tools, but for the time being we will continue to
send EINA.  You would kindly tell us on the frequency matching and mismatching
of the signals we will transmit, so that our activity might be more or less interactive
and multilateral and will be certainly so in the future to minimize frequency
mismatching.

Dr. Toshikatsu Tanaka
(Vice President, Central Rescarch Institute of Electric Power Industry)




EDITORIAL

Prof. M. Higaki

We present Electrical Insulation News in Asia (EINA), No. 5, in which the latest
activitics of some technical committees of IEEJ including a Dielectrics and Electrical
Insulation (DEI) committee and investigation committees of the DEI committee and
several international meetings of technical exchange between Asian countrics, and
others are reported.

After the DEI committee of IEEJ had investigated scientific and industrial
activities related to DEI in Asia for two years, a cooperative committec on EINA was
established at 1994, and EINAs have been published and presented to rescarchers in
Asia annually. I think activities of the DEI and cooperative committees for the
purpose of promoting an international exchange between Asian countries are more
progressive than those of the other committees of [EEJ.  The international exchange
of technical information related to DEI has been going well by helding international
conferences of technical exchange in Asia as described in EINAs,  On the other hand,
the number of forcign students studying in Japan, which is an important prop for
international cultural exchange between Japan and Asia, had shown a tendency to
increase steadily year after vear. However, it turned to decrease after it showed a
maximum of 53,787 at 1996, because the number of the students studying abroad at
their own expense accounted for the majority of the students was decreased especially.
The main reasons arc considered to be the change of needs for studying abroad caused
by better preparation or improvement of the institutions of higher education in Asia
and the latest severe business depression in Japan and Asia.  Considering about 90%
of the foreign students studying in Japan come from Asia at present, the international
cultural exchange of the students between Asia and Japan including our University
should be reviewed in the future.

Today, Japanese business is suffering from a serious slump, and we have no idea
when our business recovery will come. Since we have built up a world leading
business situation based on the manufacturing ability of many industrial products
including high technologics, we should promote to develop new technologies and
products in those strong ficlds and make way for our business recovery.  As to DEI
technology, it can be considered that we have high research level in the world and our
technologies are perfectly matched to those of USA and Europe. To continue
contributing to technology development in Asia, the advancement of all engineer’s
creativity and applicability to the ficld of DEI will be more desirable. Close
cooperation between industries and universities in Japan and between Asian countries
is more important for that purpose.

EINA is dispatched from Japan at present. [ think it would be preferable if
Asian rescarchers partake in the edition of EINA or the essence of outstanding
Japanese and Asian technologies related to DEI is introduced in EINA. ' hope EINA
will act as a superior medium of communication between Asian countries.

Dr. Masaru Higaki
(Dept. of Electrical Engincering, Kyushu Kyoritsu University)



OUTLINE OF TECHNICAL COMM[TTEES
ON DEI AND RELATED TC IN IEEJ

Technical Committee on Dielectrics and Electrical Insulation (DEI)

Chairperson:
Secretaries:

M. Kosaki (Gifu National College of Technology)
Y. Ohki (Waseda University)

R. Takeuchi (Hitachi Corp.)

H. Miyata (Fujikura Ltd )

Y. Tanaka (Musashi Institute of Technology)

Assistant Secretaries:

This Technical Committee (TC-DEI) was set up in 1979 succeeding the Permanent Committee on
Electrical Insulating Materials at the reorganization of IEEJ. The activities of the Committee are
covering mainly solid and composite dielectric and insulating materials and technology.

The primary activity of TC-DEI is the annual Symposium of Electrical Insulating Materials (SEIM).
In 1997 the 29th SEIM was held at Central Electric Club in Osaka on Sept. 30 and Oct. 1. Sixty-eight
papers were presented including the invited paper of Prof. E. Gockenbach of Universitit Hannover
Germany. The 30th SEIM will be jointly held with IEEE DEIS, Chinese Electrotechnical Society anci
Korean IEE in the style of International SEIM (ISEIM-98) in Toyohashi from Sept. 28 to 30, 1998,

two years.

TC-DEI organizes the Seminar for Young Researchers of Dielectrics and Electrical Insulation every

It will be held in 1999,

TC-DEI currently runs nine Investigating Committees (IC) which organize Technical Meetings (155
papers in 1997) and one Cooperative Research Committee (CRC) which edits and publishes this EINA.

Table 1 Investigation Committees in TC-DEI

Research Subject

Chairperson

High Temperature Insulation (3 years from Jan, 1996)
Deterioration of Insulation Materials and Standardization of
Diagnosis for Power Apparatus (3 vears from Jan, 1996)
Root Principles of Electro-Optic Conversion Functions and
their New Application Fields (3 years from Apr. 1996)
Evaluation Methods of High Reliability Insulation Technology for
Electronic Equipment (3 years from Apr. 1996)
Interfacial Electronic Phenomena and Intellectual Properties of
Organic Thin Films (3 years from Jan. 1997)
Inverter Surge Insulation (2 years from Apr, 1997)

Standardization of Space Charge Measurement in Diclectric /
Insulating Materials (3 vears from Apr. 1997)
Structure and Functions of Molecular Ultrathin Films, Organic Thin
Films and Interfaces (3 years from July 1997)
Electrical Insulation News in Asia ( EINA) (2 years from Apr.
Mechanism of Treeing Degradation and Influence of’
Polymer Morphology  (3years from Apr. 1998)

1998)

T. Okamoto (CRIEPI)

T. Hayami (Musashi Institute
of Technology)

K. Hidaka (Tokyo University)

T. Tsukui (Tokai University)

M. Iwamoto (Tokyo Institute of
Technology)
K. Kimura (Mitsubishi Electric
Corporation)
T. Takada (Musashi Institute
of Technology)
F. Kaneko (Niigata University)

H. Yamashita (Keio University)
N. Shimizu (Nagoya University)




Activities of the Technical Committee on Electrical Discharge

Chairperson: K. Hidaka (The University of Tokyo)
Secretaries: M. Yumoto (Musashi Institute of Technology)
M. Nagao (Toyohashi University of Technology)
Assistant Secretaries;  T. Nakano (National Defense Academy)
M. Hanai (Toshiba Corporation)

The Technical Committee on Electrical Discharge (TC-ED) has been charged with offering the
opportunities for the members of IEE of Japan in the research field of electrical discharge to present their
achievements, and studying and reporting on current status and future challenges in electrical discharge
engineering. It was established formally in 1980, but its root goes back to the start of Expert Committee
on Electrical Discharge in 1954, In order to meet the objective, a few subcommittees are organized in
the TC-Ed every year to survey the up-to-date subject and their activities continue for three years
normally.

In the past, the following subcommittees were active and published the Technical Rescarch Reports on
a relevant subject:

Discharge Simulation Methods, Surface Discharges in Diverged Fields, V-t Characteristics in SF,,
Conduction and Breakdown in Dielectric Liquids, Plasma Processing, Fundamental Processes in Non-
LTE Plasma, Simulation in Non-LTE Plasma, Field Measurements in Electrical Discharges, Breakdown
Mechanism and Characteristics of Gas Mixtures, Modeling of Long Sparks, Interaction between Sparks
and Laser, Space Charge Effects on Electrical Breakdown in Insulating Liquids, Effects of Interface and
Foreign Matters on Electrical Breakdown in Insulating Liquids, High Stress Phenomena in Cryogenic
Liquids, Plasma Reactors, Plasma Display, Database for Gas Discharges, Beam and Swarm Data for Gas
Discharges and Plasma; Plasma Chemistry, Electrical Breakdown in Vacuum, and so on,

The total number of the past subcommittees is 34 and the published technical reports reach 28 at the
end of 1997, Now eleven subcommittces are running for a survey of the listed subjects.  Each
subcommittee consists of 20-30 members who are the specialists in the relevant research subject or are
interested in it

The TC-ED is also supporting more than ten domestic mectings on clectrical discharges every year
where almost 250 full papers are reported by professors, scientists and students from universities and
institutes and engineers from industries.

The international and domestic conferences and annual seminar for young researchers are also
promoted by the TC-ED in cooperation with the Technical Committee on Diclectrics and Electrical
Insulation, IEE of Japan, the Institute of Electrostatics of Japan and the Japan Research Group on
Electrical Discharge which consists of about 400 members whose backgrounds covers a wide arca of
electrical properties of solids, liquids and gases.

Table 1 Investigation committees in TC-ED

Research Subject Chairperson / Secretaries /Assistant Secretarics

Interactive Relations between Electrical Discharge and Laser T Takuma /
T. Shindo, K. Hidaka / K. Miki

Development of Data Base on Electrical Discharge in Gas K. Horii /
T. Takano, M. Chiba
Plasma Propertics for Technique of Promising Prospective M. Sugawara /
Plasma-Processing M. Ouchi, S. Ono / A. Matsuoka

Charged Particle Generation and Emission in Vacuum and . Kobayashi /

Related Technologies for Controlling Electrical Discharges Y. Saito, M. Yumoto /Y. Suetsugu
Conduction and Breakdown Characteristics in Dielectric H. Okubo /

Liquids and their Applications to Electric Power Apparatus K. Kojima, N, Hayakawa / S. Yamada
Discharge Plasma Applications for Environmental Protection  T. Oda / H. Itoh, K. Soma / K. Simizu

Modeling of Nonequilibrium Plasma and Related Plasma T. Makabe / H. Kouno, S. Samukawa
Etchings
Pulsed Power Discharges and their Applications H. Akiyama /
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T. Sakukawa, Y Nakazawa / J Katsuki
Plasma Display Discharge and Emission S. Mikoshiba /

S. Hashiguchi, T. Yoshioka
Gas Insulation Technology for prospective future transmission M. Hara /

and substation apparatus T. Gouda, H. Fujii / N. Hayashi
Physical and Chemical Reaction of Electrons, lons and H. Itoh /
Excited Particles in Discharge Plasma Y. Nakamura, Y. Saito / S. Suzuki

Technical Committee on High Voltage Engineering

Chairperson M. Ishii (Tokyo University|
Secretaries : T. Yabushita (Mitsubishi Electric Co. Ltd.)
A Inui (Toshiba Corporation)
Assistant Sccretary : H. Motoyama (Central Research Institute of Electric Power

Industry)

The 100th meeting of the High Voltage Engineering Technical Committee will be held in the next year,
which means that this committce 1s about 24 years old. This committee supervises investigation
committees in the ficld of high voltage engincering except on high voltage apparatuses or on fundamentals.
There are five running investigation committees in August 1997.  Also, the three investigation
committees will start functioning soon.  Their names and the chairpersons are shown in Table 1.

It is seen from the above subjects of investigation, that the scope of this technical committee resembles,
but is broader than, the CIGRE Study Committee 33 (Overvoltages and Insulation Coordination).
Moreover, an investigation committee on insulation coordination is planned to start in the next fiscal year.

The technical committee plans to organize eight technical meetings in the fiscal year of 1997, five of
which will be jointly organized with other technical committees of IEEJ related to high voltage
engineering, such as Electrical Discharge Technical Committee or Switching and Protection Technical
Committee. In January 1977, a symposium on electric and magnetic phenomena associated with
carthquakes organized by the technical committee was successfully held in Osaka.

The technical committee usually meets four times a year, and one of the meetings is held associated
with a technical visit by the committee members to facilities related to high voltage engineering.  This
year the committee members visited the testing field of a UHV prototype transformer, about 100km north
of Tokyo. The members of the committee other than the chairpersons of the investigation committees
are from universitics (4), research institutes (2), electric power utilitics (4), and manufacturers (9).

Table 1 Investigation Committees in TC-HVE

Research Subject Chairperson
(running)
Application of Large Current Energy Investigation Committee T. Inaba
Insulation and Surge Characteristics of Equipments of Distribution Line  S. Yokoyama
Modeling for Advanced Evaluation of Lightning Surge Analysis A. Ametani
Improvement of Monitoring Devices against Insulator Pollution S. Nishimura
Measurement of High Voltage AC and DC H. Hirayama

(To be established soon)
Testing Technique of Impulse Voltage and Current Measuring Systems T, Harada
Electric and Magnetic Phenomena Associated with Earthquakes K. Horii
Lightning Location Systems M. Ishii




ACTIVITIES OF THE TECHNICAL COMMITTEE
ON DEI IN 1IEEJ

Digest Reports of Investigation Committees in DEI

Digest Reports on activities of investigation committee in the technical committce on DEI are
reproduced here from the Proceedings of the International Symposium on Electrical Insulation Materials
(Sept. 1998 Toyohashi Japan)

High Temperature Insulation

T. Okamoto (Central Research Institute of the Electric Power Industry)
M. Ishida (University of Tsukuba)

K. Kato (Mitsubishi Electric Corporation)

M. Okashita (Showa Electric Cable & Wire Co. Ltd.)

The committee was set in January 1996 with 30 members in order to survey technical information
concerning high temperature insulations and their applications,
(1) Purpose of establishment
Many power cquipments and cables have been compacted and applied to severer environmental use
and therefore the design stress for the insulating materials increased not only in electrical stress but also in
thermal stress. High temperature insulating (HTI) materials could be one of the solutions for the
requirements for insulation in severer use. This committee aims to survey the modern high temperature
insulating materials and their applications.
(2) Investigation Items
The committee member determined the investigation items as follows;
1) Classes and kinds of high temperature insulating materials
2) Electrical properties of HTI
3) Physical and chemical properties of HTI
4) Applications of HTI
5) Test methods of HTI performance
6) Future trends of HTI
(3) Activity
Since the establishment of the committee, fifteen regular meetings and several secretary meetings have
been held.  About 300 papers were presented and discussed in the committee.  In January of 1997 and
1998, research meetings on high temperature insulation were held in Toyohashi and in Tokyo sponsored
by the committee. The activity are now in the final stage where selected papers have been reviewed and
discussed to be a Technical Report of IEEJ.

Deterioration Insulation Materials and Standardization
of Diagnosis for Apparatus

T. Hayami (Musashi Institute of Technology)
T. Ito {Musashi Institute of Technology)
K. Umemoto (Toshiba Co. Ltd.)

K. Uchida (Chubu Electric Power Co. Inc.)

The committee started its three-year term activity in January 1996, It has already 2.5 years of activity
passed to date. The committee consists of 34 members from universities, research institutes, power

electric companies and power apparatus manufacturers.



While the diagnosis of power apparatus is an important research area to Performance failures due to
the degradation of electrical insulation in advance. There ar¢ unknown phenomena still to be
investigated on the degradation mechanism. The following activities have been achieved by the
committee;

(1) Investigation on relationship between the fundamental degradation phenomena such as partial
discharge, clectrical and water trees, and various electrical signals due to the degradation,
(2) Investigation on present criteria for determination of the existence of degradation for power apparatus.

The3~33kV distribution power equipment is subject to investigation of the committee including
rotating machine, Cable, transformer, capacitor and switch gear.

The committee has held 24 meetings and discussed on 231 submitted reports as on May 1998. In1996
the committee sent out questionnaires concerning insulation diagnosis of power apparatus to many
industrial users. The committee has submitted nine papers to 96 Asian International Conference on
Diclectric & Electrical Insulation 4th Japan-China Conference on electrical Insulation Diagnosis
(96AICDEI & 4th-JCCEID), October 1996 in Xian China, The committee presented meeting of
dielectrics and electrical insulation materials on IEEJ, October 1997 in Japan, The committee presented
symposium on “The Future and Now of Deterioration Insulation Materials and Standardization of
Diagnosis for Power Apparatus™ on 1998 National Convention of the Institute of Electrical Engineers of
Japan.

The committec will be dismissed in December 1998,

Root Principles of Electro-Optic Conversion Functions
and their New Application Fields

K. Hidaka (The university of Tokyo)

T. Takada (Musashi Institute of Technology)

Y. Murooka (Musashi Institute of Technology

T. Maeno (Ministry of Posts and Telecommunications, Comm. Res. Lab.)
N. Inoue (Mitsubishi Cables Co,Ltd.)

The plan of this investigation committee has been drawn up by Y. Murooka, T. Takada and K. Hidaka.
This committee started in April 1996 after two years discussion among DEI technical committee members
and will be continued until March 1999.  The purpose of it is to review the fundamental functions and the
physical properties of electro-optic conversion, to understand the essentials of the electro-optic conversion
functions, and to propose new engineering applications. Optical measurement techniques using the
electro-optic conversion such as electro-optic effect have been developed since 1970’s, and some optical
devices have been incorporated into electric power systems and also have been implemented to obtain a
better physical understanding of dielectric discharge phenomena.  Typical examples characterizing the
electro-optic conversion functions are: Pockels effect, Kerr effect, Faraday effect, electro-gyration effect,
magnetic Kerr effect, opto-magnetic effect, optical anisotropy of liquid crystal and so on. As cach effect
has been independently applied to some engineering ficlds, many useful effects will be systematically
reviewed and discussed in this committee.

The items of survey are:

(1) Physical root principle of electro-optic conversion functions (electro-optic effect, magneto-optic
effect, opto-elastic effect, nonlinear optic effect, optical phase conjugate effect, optical anisotropy),

(2) Application technology of eclectro-optic conversion functions (sensors, energy conversion
technology, optical telccommunication),

(3) Essential components for application of electro-optic conversion functions (light sources, optical
fibers, optical crystals, photodetectors, signal processing, image processing), and

(4) Feasibility of new application of electro-optic conversion functions.

This committee consists of chairperson (K. Hidaka), two secretaries (T, Maeno and S. Inoue) and 26
members from 11 universitics and 15 companies.  Six technical meetings are scheduled to be held in a
year. One or two experts will be invited to every meeting to give lectures in their individual field
relevant to electro-optic interaction and conversion and to discuss related items with committee members.
The three years activity of the committee will be published in Technical Report of IEE).



Evaluation Methods of High Reliability Insulation
Technology for Electronic Equipment.

T. Tsukui (Tokai University),

Y. Yamano (Chiba University)

K. Shutoh (Science University of Tokyo),
M. Nonogaki (Mitubishi Electric Co. Ltd.)

The electric equipment is becoming small in size, light in weight,and high in performance. The
printed wiring boards for the equipment are designed in fine and high density, which results in a small
distance and high electric feild strength between the foil conductors on the board. The insulating failures
may occur on the board under such conditions. Therefore, an insulating reliability comes up to one of the
important problems for the design of electronic equipment and systems.  From these viewpoints, the
investigation committee started in April 1996.  About 30 members joined to this committee. The main
subjects of the committee are as follows.

(1) Survey On test methods for insulating failures due to the ionic migration.

(2) Comparison of factors affecting insu lating failures with results from life tests.
(3) Assessment of the standard test method of insulating reliability.

(4) Rescarch for cause of the insulation failure in electronic equipment and systems.

We have held 13 committee meetings and 4 organizer meetings since the start of this committee. To
investigate the above subjects, the round robin tests of the ionic migration were carried out by more than
10 members. The round robin test carried out was an endurance test against the migration under the
environmental conditions 85°C and 85% RH. Three kinds of the insulating board were used, Bakelite
board without solder coating on the foil conductors, and Epoxy/Glass-fiber boards (Fr4) with and without
the solder coating on the conductors. The test pattern of the foil conductor on the board was prepared
according to IPC-SM-840. The distance between the conductors was 0.16mm.  The applied voltage to
the conductor was dc 50V, The test was performed for more than 6,000 hours. Now we are discussing
the results of the round robin test.  The discussions are focused mainly on the following points.

1. Insulating resistance between the conductors or test pattern.
1-1 Dependence of the resistance on time.
1-2 Change in the resistance due to a generation of the ionic migration.
2. Dielectric characteristics (Capacitance and dissipation factor) for the test pattern.
2-1 Dependence of capacitance and dissipation factor on time,
2-2 Changes in capacitance and dissipation factor of the pattern due to a generation of the ionic
migration.
3. Observation of the ionic migration.
3-1 Microscopic observations.
3-2 Analysis of chemical products due to the migration.
3. Assessment Of evaluation method for an endurance of the wiring board against migration.

At the end of the committee, we wil | publish a technical report based on the discussions shown above.

Interfacial Electronic Phenomena and Intellectual
Properties of Organic Thin Films

Mitumasa Iwamoto (Tokyo Institute of Technology)
Hiroaki Usui (Tokyo University of Agriculture and Technology),
Mituyoshi Onoda (Himeji Institute of Technology)

The committee started in January, 1997 by 25 members to investigate and discuss the interfacial
electronic phenomena and intellectual properties of organic thin films and will be continued until
December, 1999, We have held 8 committee meetings and 4 secretary meetings up to July,1998. The
main investigation subjects in the meetings are as follows.

(1) Trends and topics on the nano-interfacial phenomena in highly-ordered organic thin films and super-
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structured organic films,

(2) Electrical and optical propertics of Organic films arising from the nano-interfacial properties of
organic films.

(3) Topics and trends on the intellectual properties of organic films.

(4) Other trends and topics concerning the interfacial phenomena for organic materials.

This committee is actively in action under various plannings such as the enforcement of the annual
meeting and the symposium and the publication of the special issue, etc.
Purpose of establishment and activity

As organic materials have excellent insulating and dielectric abilitics, they play an important role as
covering and insulating materials for power and communication cables and other electrical equipments.
However, recently the techniques of constructing highly-ordered and super-structured organic films have
developed rapidly and its achievements and also essential electronically and optically functionality of
organic materials have become a center of attraction.  In order to utilize their functions sufficiently, the
understanding on the electronic phenomena and electronic energy states on the order of nanometer scale at
the molecular films/electrode interface and between quite different molecular films interface is
indispensable. It scems to be the most probable that highly-ordered organic thin films will be put to
practical us¢ as an intellectual films with learning effects, ete., from the completely new viewpoints in the
electrical and electronic fields.

In the present situation, we are under investigation manly that what the electronical and optical
properties at the interface of highly-controlled organic thin films were clarified by what kind of techniques
so far.  What types of their intellectual functionality were studied so far from the viewpoints of the
clectronic and optical propertics and then what are the subjects of this matter for a future study, etc.

That is,

(1) Trends and topics on the nano-interfacial electronic phenomena and electronic states in highly-
Ordered organic thin films( super-structured molecular films).

(2) Electronic and optical properties at the nano-interface and their applications,

(3) Topics and trends on the intellectual properties of organic films.

(4) Other trends and topics concerning the interfacial phenomena for organic materials.

Since the establishment of this committee the study meeting was held 8 times up to July 1998,
Furthermore, the symposium entitled “Challenge to the Molecular Electronics” on 1997 national
convention of IEEJ and the annual meeting on dielectrics and electrical insulation, IEEJ entitled “Organic
Thin Films™ had been planned in this committec and held in March and October, 1997, respectively.
And also in March, 1998, this committee gave a course in trends and topics on the electrical and optical
functionality and evaluating technique for highly-controlled organic arrangement thin films sponsored by
Tokyo chapter, IEE).  The special issue entitled “The Interfacial phenomena and Function of Organic
Thin Films™ is expected to be published from the Transaction of the IEEJ, part A in December, 1998,
The three years activity of the committee will be published in Technical Report of IEEJ,

Inverter Surge Insulation

Ken Kimura
Advanced Technology R & D Center, Mitsubishi Electric Corp. ,

Power electronics devices have been widely used for good controllability and energy  efficiency.
The recent development of high-voltage large-capacity devices, however, brings up new problems to
insulation systems of machines driven by the power electronics. Particularly in inverter-driven induction
motors, it has been pointed out that a repetitive impulse voltage duc to the fast switching of power
electronics devices can be hazardous to the motor insulation. Like vacuum circuit breakers which caused
insulation troubles in motor winding insulation a couple of decades ago, recent large power electronics
generate very fast switching surges which propagate through cables to motor,  The 1EE Japan started the
Investigation committee of Inverter Surge Insulation since April 1997, The purpose of this committee is
to survey and discuss the influence of inverter surge on the electrical insulation systems.  Till the end of
June 1998, we have already held 8 meetings and investigated more than 45 technical papers; half of them
are presented at recent international conferences.  Based up on the papers, we analyze general remarks on
the rescarch activities according to years, countries, organizations, testing method, used power devices and
soon.  Figure | shows the increase of papers for example.  Especially since 1997, the number of papers
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jumps double, as far as we have picked up. Figure 2 shows the ratio of author’s country.  Except
Japanese papers, both north American and European researchers are studying the new type of aging
phenomena intensively.
The papers may be classified into the following ficlds;
(1) General trend of power devices
(2) Analysis of the surge propagation
(3) PD inception condition with very fast rise time and/or short pulse width.
(4) Space Charge effects
(5) Multistress aging mechanism
(6) Insulation coordination
The committee is going to issuc a Technical Report of IEE Japan in spring 1999, which may be the
first guidelines of inverter surge insulation in Japan. International organizations such as CIGRE, IEC
and IEEE also began to investigate the problem. Especially IEC/TC98 started a new working group to
survey the state-of-the-art for international standardization. We hope that our report will contribute to
the IEC’s activities.

musa |
W Canada |
O Japan
O Germany |

B France
Braly |

a'.‘a\:..%g

. Figure 2 Country distribution of the papers
Figure 1 The increase of numbers of papers
on inverter surge insulation

Standardization or Space Charge Measurement
in Dielectrics and Insulating Materials

T. Takada and Y. Tanaka (Musashi Institute of Technology)
Y. Ebinuma (Showa Electric Wire & Cable Co. Ltd )
K. Fukunaga (Communications Rescarch laboratory)

The purpose of this investigation committee is to review internal space charge measuring methods :
pulsed electro acoustic (PEA), laser induced pressure wave propagation (LIPP), and piezo-electric induced
pressure wave propagation (PIPWP) methods, which have been widely used to evaluate insulating
materials. The number of rescarchers on this subject has been increasing rapidly in Japan, and a uscful
guidebook for space charge measurement and calibration has been required in order to compare results.

This committee was established in April, 1997, There are currently 26 members from 8 universities,
6 cable manufacturers, 4 electric manufacturers, 3 clectric power companies and 2 research institutes.
The 3 vears activity will contribute to knowledge of the internal space charge phenomena (a fundamental
subject of insulation), and also to current research activitics on space charge in Japan at the meetings of
the new task foree on space charge in CIGRE (SCI5TF3).

The main subjects of the investigation are as follows ;
1. The state of the measurement system in cach research group
2. Current problems with each method
3. Calibration method and a standard sample for comparing the methods
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4. Methods for analyzing the obtained Signals
5. Technical guide, including DOs and DON'Ts for space charge measurement

In November 1997, the committee held a domestic technical meeting joining with other committees at
Osaka, and more than 20 papers were presented from our field at the conference.  The committee is going
to hold a domestic technical meeting again in next November at Fukuoka, and more than 25 papers will be
expected to present.

As a part of activity, the committec organized a round robin test for comparison around the
measurement systems being used by committee members. From the results of the round robin test, it is
confirmed that any kinds of method are available if the space charge distribution is measured with
appropriate manner and the obtained signal is processed with suitable data processing technique.

The three-year activity will be published in Technical Report of IEEJ in 2000,and it will be available
as a standard manual for measurement of space charge distribution.

The report will include the following subjects.

1. Principles of measurements 2. Measurement techniques 3. Typical examples for applications

Structure and Functions of Molecular Ultra-thin Films,
Organic Thin Films and Interfaces

Futao Kancko (Niigata University)
Yasuo Suzuoki (Nagoya University)
Keizo Kato (Niigata University)
Kazunari Shinbo (Niigata University)

The committee was established in July 1997,With the term of three years, The investigation has
focused attention on the structure and the functions of molecular ultra-thin films, Organic thin films and
interfaces related to:

1. Fabrication techniques of molecular ultra-thin films and organic thin films and evaluations of the
structure,

2. New functions of molecular thin films and their interfaces,

3. Evaluations and control of optical and electrical properties at interfaces of thin films, and

4. Interface structures between different materials and evaluations of the interaction,

Up to June 1998, Six committec meetings were held.  Thirteen lectures and detailed discussions
among the members of the committee were carried out for their researches related to the above subjects,
Furthermore, two mectings were held for lectures by distinguished non-member researchers.  Observation
or their rescarch laboratories was also carried out after their lectures.  The tit les of the lectures were:

1. Evaluation of organic thin films using the ¢lectron microscopes,

2. Evaluation or surfaces of thin films using the electron spectroscopies,
3. Fabrications of fullerene thin films and their optical properties, and
4. Evaluation of molecular orientations in organic ultra-thin films.

There will be further lectures by the member and non-member researchers. The results of the
investigation will be summarized at the end of the term.

Mechanism of Treeing Degradation and
Influence of Polymer Morphology

N. Shimizu (Nagoya University)
H. Tanaka (The Furukawa Electric Co., Ltd)
M. Kanegami (Central Research Institute of Electric Power Industry)

Electrical energy is one of the most important infrastructures, XLPE cable, widely used in
underground electric power transmission and distribution, plays very important role in stable electrical
energy supply.  Lifetime of XLPE power cable is practically decided by trecing degradation, namely
clectrical and water tree.  The investigation of trecing phenomena is of importance concerning with
reliability of electric power system.
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Much effort has been paid to investigate treeing phenomena and fundamental process of initiation and
propagation has been gradually clarified. However a lot of the detailed points are still unclear.
Especially the influence of polymer morphology such as spherulite, amorphous, free volume etc is left
unclarified, although it is essential factor to trecing phenomena,

From this viewpoint, the committee was cstablished in April 1998 with the term of three years. The
main subjects of investigation and survey of this committee are
1. Initiation and propagation mechanisms of electrical tree and the influence of polymer morphology on
them. ‘
2. Initiation and propagation mechanisms of water tree, and influence of polymer morphology on them.
3. Initiation and propagation mechanisms of electrical tree originating from water tree and the influence
of polymer morphology on them.

Since the start, we have held 3 regular meetings and 3 secretary meetings. The results of

investigation and survey will be published in Technical Report of IEEJ.

Electrical Insulation News in Asia

H. Yimashita (Keio University)
Y. Inoue (Toshiba Corporation)
T. Niwa, H. Miyata (Fujikura Ltd.)

History of Committee

Preceding committee (Cooperative Research Committee (CRC) of Asian Interlink on Dielectrics and
Electrical Insulation) worked from January 1991 to December 1992. The committee reviewed the
present status of scientific and technical cooperation in the ficld of dielectrics and electrical insulation
among Japan and Asian countries and sought the appropriate ways to promote it. As an important
activity discussed in the committee, the “CRC of Electrical Insulation News in Asia” was established in
April 1994 and edited and published “Electrical Insulation News in Asia (EINA)” No.1 (September 1994),
and No.2 (September 1995). “The second CRC of Electrical Insulation News in Asia” with the term of
two years was established in April 1996 and published EINA No. 3 in September 1996 and EINA No. 4
in September 1997, At the expiration of the term of the 2nd CRC, “the third CRC of Electrical Insulation
News in Asia” has been establish in April 1998 in order to continue the publication of EINA news.

Activity of EINA Committee

The committee has a Chairman, two secretaries, a sub-sccretary and 28 members. It has a general
meeting and two or three secretary meetings a year and discusses contents for the next edition of the EINA,
The third CRC will publish EINA No. 5 in September 1998 and EINA No. 6 in 1999,

The EINA will be distributed at the symposium of electrical Insulation materials and to researchers

Electrical Insulation  Electrical Insulation  Electrical Insulation Electrical Insulation
Nl’ﬂgws in Asia News in Asia News in Asia
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