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Dielectric Properties of Epoxy/alumina Nanocomposite Influenced by Control
of Micrometric Agglomerates
Muneaki Kurimoto*!, Hitoshi Okubo*!, Katsumi Kato®, Masahiro Hanai*’, Yoshikazu Hoshina®,
Masafumi Takei*, Naoki Hayakawa™
*Department of Electrical Engineering and Computer Science, Nagoya University, **Department of
Flectrical Engineering and Information Science, Niihama National College of Technology, **Toshiba
Corporation, *EcoTopia Science Institute, Nagoya University IEEE Transactions on Dielectrics and
Electrical Insulation 17, No.3 (2010) pp.662-670

Introduction of metal oxide nanoparticles to polymer material is known to have unique dielectric
behavior and significant advantages in electrical insulation performance in power apparatus. This
paper presents an attempt to clarify the influence of dispersibility of nanoparticles, especially
focusing on agglomerates, on dielectric properties of a nanocomposite system by changing particle
dispersion process. Experiments were carried out in epoxy/alumina nanocomposites with the particle
dispersion techniques by applying ultrasonic wave and centrifugal force. For the dispersibility
control of nanoparticles, we changed the duration of ultrasonic wave and centrifugal force. The
experimental results clarified the effect of centrifugal force on the separation of agglomerates
and the effect of ultrasonic wave on the disruption of agglomerates. Next, we examined the dielectric
properties such as relative permittivity and tan & of the nanocomposites. As the result, we
verified the permittivity of epoxy/alumina nanocomposites became low due to separation and

disruption effects of the agglomerates.
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Investigation of Charge Behavior in Low Viscosity Silicone Liquid by Kerr
Electro—optic Field Measurement
Katsumi Kato*, Hitoshi Okubo*, Fumihiro Endo*, Akira Yamagishi*, Katsunori Miyagi*
*IDepartment of Electrical Engineering and Information Science, Niihama National College of

Technology, *Department of Electrical Engineering and Computer Science, Nagoya University



*EcoTopia Science Institute, Nagoya University, *Japan AE Power Systems Corporation

IEEE Transactions on Dielectrics and Electrical Insulation 17, No.4 (2010) pp.1214-1220

From the viewpoints of less flammability and environment protection, a new type of electrical
insulating liquid for power transformer is strongly required. Low viscosity silicone liquid (20 cSt)
is suitable for the requirements owing to the following excellent features; high flash point, low
environmental impact concerning pollution and high chemical stability. In this paper, we investigated
the charge behavior under dc voltage application by direct measurement of the electric field using
Kerr electro—optic method. At first, Kerr constant of 20 ¢St silicone liquid was investigated. Then,
the time dependence of electric field strength in silicone liquid/pressboard (PB) composite systems
was measured. The time constant of the decay was much larger in silicone liquid than in mineral oil.
We discussed the charge behavior based on the physical properties of silicone liquid and we suggested
that the influence of negative charge injection from a negative electrode’ s surface in silicone liquid

played a significant role because of the high volume resistivity.
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Permittivity Characteristics of Epoxy/alumina Nanocomposite with High
Particle Dispersibility by Combining Ultrasonic Wave and Centrifugal Force
Muneaki Kurimoto™, Hitoshi Okubo®, Katsumi Kato™, Masahiro Hanai®®, Yoshikazu Hoshina®™,
Masafumi Takei*, Naoki Hayakawa™
*Department of Electrical Engineering and Computer Science, Nagoya University, **Department of
Electrical Engineering and Information Science, Niihama National College of Technology, **Toshiba
Corporation, ™EcoTopia Science Institute, Nagoya Univesity
IEEE Transactions on Dielectrics and Electrical Insulation 17, No.4(2010)pp. 1268-1275
This paper proposes a novel technique to fabricate epoxy/alumina nanocomposites with nanoparticle
composite process by combination of ultrasonic wave and centrifugal force. The particle dispersion
effect of the nanoparticle composite process and its influence on dielectric permittivity were
discussed quantitatively. Experimental results clarified that the combination of ultrasonic wave
and centrifugal force was effective to increase dispersed nanoparticles and as well as to separate
residual agglomerates. We verified that the improvement of particle dispersibility in the
nanoparticle composite process by combination of ultrasonic wave and centrifugal force could bring

about lower permittivity of the nanocomposites, especially than that of unfilled epoxy material.
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Intelligent Automated Guided Vehicle Controller with Reverse Strategy
Shigeru Kato®, Kok Wai Wong™
*INiihama National College of Technology. *Murdoch University
Journal of Advanced Computational Intelligence and Intelligent Informatics, Vol.15 No.3(2011)
pp. 304-312
This paper describes the intelligent Automated Guided Vehicle (AGV) control system using Fuzzy
Rule Interpolation (FRI) method. The AGV used in this paper is a virtual vehicle simulated using
computer. The purpose of the control system is to control the simulated AGV by moving along the
given path towards a goal. Some obstacles can be placed on or near the path to increase the
difficulties of the control system. The intelligent AGV should follow the path by avoiding these

obstacles. This system consists of two fuzzy controllers. One is the original FRI controller that
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mainly controls the forward movement of the AGV. Another one is the proposed reverse movement
controller that deals with the critical situation. When the original FRI controller faces the
critical situation, our proposed reverse controller will control the AGV to reverse and move forward
towards the goal. Our proposed reverse controller utilizes the advantage of FRI method. In our system,

we also develop a novel switching system to switch fromoriginal to the developed reverse controller.
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This paper describes a system which composes operetta songs fitting to story scenes represented
by texts and/or pictures. Inputs to the system are original theme music, numerical information on
given story scenes and story texts. The system composes variations on theme music and lyrics
according to image of music and lyrics obtained from numerical information on given story scenes.
Evolutionary computation is applied to generations of variations and lyrics. Using a vocal
synthesizer and a general midi synthesizer, the system plays operetta songs as the variations on
theme music with the lyrics. The system reflects user’ s Kansei to variations on theme music and
lyrics using interactive evolutionary computation. This paper also describes the evaluation
experiments to confirm whether the composed songs reflect . impressions of story scenes

appropriately or not.
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Charge Behavior in Palm Fatty Acid Ester Oil (PFAE)/Pressboard Composite
Insulation System under Electrification Flow
Hiraku Saito*!, Tsutomu Nara™, Katsumi Kato™, Hiroki Kojima®!, Hongjie Zheng®, Hidenoby Koide™,
Hitoshi Okubo*
*INagoya University, **Niihama National College of Technology, **Japan AE power Systems Corporation
International Conference on Condition Monitoring and Diagnosis 2010, Tokyo, Japan, September
6-11 (2010) P2-56, pp. 1199-1202
By using Palm Fatty Acid Ester (PFAE) insulating oil, the oil circulation system was constructed
with the oil duct model of actual transformer, the charge generator and the oil circulating pump.
Electric field was measured in the oil duct model both in uncharged static PFAE was monitored and
controlled. At first, the temporal decay characteristics of electric field after dc voltage
application and its spatial distributions were measured instatic PFAE. By comparing those in mineral
oil, the feature of the charge behavior in PFAE was identified and discussed. Then, electric field
in charged PFAE flow was measured and compared with that in the static PFAE and mieral oil. Finally,
we could find out the individual features of charge behavior in transformer oil duct depending on

the conditions of different oils and electrification flow.
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Breakdown Characteristics in Oil/pressboard—composite Insulation System at
HVDC Polarity Reversal
Hitoshi Okubo™, Tsutomu Nara*, Hiraku Saito*, Hiroki Kojima™, Naoki Hayakawa*!, Katsumi Kato™
*INagoya University, **Niihama National College of Technology
2010 IEEE Conference on Electrical Insulation and Dielectric Phenomena, West Lafayette, USA,
October 17-20 (2010) 4-5

By using Kerr electro—optic technique, electric field in oil/pressboard(PB) composite insulation
system, which is the typical insulation system of a transformer, was investigated at polarity
reversal of HVDC voltage. When the applied voltage polarity was sharply reversed, the applied

electric field was superimposed by the electric field of accumulated charges on PB, and very strong
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fideld appeared right after the polarity reversal. This could cause the discharge in the oil gap
and on the PB surface. The critical value of the discharge initiation at the polarity reversal was
verified to be determined by the sum of the applied electric field and the electric field of

accumulated charges on PB. The discharge was observed by a high—speed video camera. It was clarified
that the surface discharge on PB did not overlap with each other, which was explained by that the

surface discharge could neutralize the charges on PB.
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Electric Field Optimization of Floating Electrode Configuration in Vacuum
Interrupter
Hiroki Kojima*, Keiya Suzuki*), Hitoshi Okubo®, Katsumi Kato™
*IEcoTopia Science Institute, Nagoya University, *Department of Electrical Engineering and Computer
Science, Nagoya University, **Department of Electrical Engineering and Information Science, Niihama
National College of Technology
2010 International Conference on High Voltage Engineering and Application, New Orleans, USA, October
11-14 (2010) pp. 36-39, A-1-4
For environment—friendly vacuum interrupter (VI), higher voltage operation and more compactness
are required. From this point of view, and to enhance the electrical insulation performance of VI,
it is needed to introduce the field optimization techniques. In this paper, we propose a new
optimization technique for electrode configuration with floating potential in VI. We applied this
optimization technique to the edge configuration of center shield in VI with considering the
arrangement of grounded tank. Consequently, the maximum electric field strength decreased to 70%
of non-optimized shape. From the results, we verified the effectiveness of the proposed automatic
numerical optimization technique for the improvement of the insulation performance in high voltage

vacuum insulated quipment.
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This paper aims at constructing a music composition support system generating music which reflects

user’ s KANSEI feelings. The Interactive Genetic Algorithm is used and the interaction between a
user and the system is performed through evaluations of composed 24-bars music. This paper emphasizes
the method for creating music which consists three phases having each KANSEI feelings.

The system has the GUI interface. Fifty musical works are generated based on the music theory
automatically and 15 musical works with high fitness value are presented to a user. Parts of
chromosomes encoding musical works are adjusted by some operations based on music theory. From
experimental results it is found that the system evolves and composes musical works reflecting user’ s
KANSEI feelings. Furthermore, from questionnaire results it is also found that the music is evolved

as generation is progressed.
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