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Discussion of Electrode Conditioning Mechanism Based on Pre-Breakdown Current under Nonuniform
Electric Field in Vacuum
Takanori Yasuoka*1l, Tomohiro Kato*l, Katsumi Kato*2, Hitoshi Okubo*1
*] Department of Electrical Engineering and Computer Science, Nagoya University, *2 Department of
Electrical Engineering and Information Science, Niihama National College of Technology
FElectrical Engineering in Japan 175, No.2 (2011) pp.21-28

Electrode conditioning is a very important technique for improvement of the insulation performance
of vacuum circuit breakers (VCBs). This paper discusses the spark conditioning mechanism under a
non—uniform electric field, focusing on the pre—breakdown current. We qualitatively evaluated the
spark conditioning effect by analyzing the pre—breakdown current based on the Fowler—Nordheim
equation. The field enhancement factor was found to decrease with increasing breakdown voltage at
the beginning of the conditioning process, and finally became saturated with the saturation of the
breakdown voltage. In addition, in case of the non—uniform field, we found that field enhancement
factor on a high voltage rod electrode after conditioning varied according to the electric field
strength on the rod electrode
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Seasonal and solar activity variability of D-region electron density at 69° N
Werner Singer *1, Ralph Latteck *1, Martin Friedrich *2, Makoto Wakabayashi *3, Markus Rapp*l
*] Leibniz—Institute of Atmospheric Physics at the University of Rostock
*2 Graz University of Technology ,*3 Niihama National College of Technology
Journal of Atmospheric and Solar-Terrestrial Physics, Vol. 73, pp 925-935, 2011.
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A narrow beam Doppler radar operating at 3. 17 MHz and installed close to the Andeoya Rocket Range
in Andenes, Norway, (69.31N, 16.01E) has been providing electron densities in the lower ionosphere
since summer 2003. The experiment utilizes partial reflection of ordinary and extraordinary
component waves from scatterers in the altitude range 50-95 km to estimate electron densities from
differential absorption and differential phase measurements. These ground-based observations are
in good agreement with concurrent rocket—borne radio wave propagation measurements at Andenes
Results of the diurnal and seasonal variability of electron densities and the response of D-region

electron densities to solar activity storms are presented.
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Mobile Gloud-Computer—-aided Diagnosis System for Colon Cancer Screening with Motion-based
Virtual Colonoscopic Navigation
H. Yoshida*1, Y.Wuxl, W.Cai*l, J.]J.Nappi*l, M. Hirano*2, A.Criminisi*3
%] Massachusetts General Hospital / Harvard Medical School, *2 Niihama National College of Technology,
*3 Microsoft Corporation
Radiological Society of North America (RSNA) 2011, Chicago, USA, November 27-December 2(2011)
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A novel cloud-based mobile VC system for screening of colon cancer is presented. A high—resolution
mobile display of VC images is annotated by cloud-based high—performance computer—aided diagnosis
system. The VC navigation is driven by a motion—based natural user interface for easy localization
and diagnosis of colonic lesions. A real-time demonstration shows how the system improves the

workflow and efficiency in colon cancer screening
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Charge Behavior in Palm Fatty Acid Ester 0il (PFAE) / Pressboard Composite Insulation System
with Charged Oil Flow

Hiraku Saito*l, Hiroki Kojima#*1, Naoki Hayakawa*1l, Katsumi Kato*2, Keizo Kawanishi*3, Hidenobu
Koide*3, Hitoshi Okubo*1

*] Nagoya University, *2 Department of Electrical Engineering and Information Science, Niihama National
College of Technology, *3 Japan AE Power Systems

International Conference on Dielectric Liquid 2011, Trondheim, Norway, June 26-30 (2011)
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Palm Fatty Acid Ester Oil (PFAE) is expected as one of the substitutes for mineral oil of
transformers owing to not only the high biodegradation but also the good insulation performance.
In this paper, the electric field strength and its time transition in PFAE/Pressboard composite
insulation system under charged oil flow were directly measured by using Kerr electro—optic
technique. We found that the electric field was generated by space charges in PFAE and was temporally
changed with charge behavior. By comparison with high charging mineral oil, we clarified that the
feature of the charge behavior in PFAE was similar to that in the mineral oil, but the behavior
of electric field was different due to the variation of electric properties such as permittivity,
relaxing time and charge density.
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Discharge Mechanism at HVDC Polarity Reversal in 0il / Pressboard Composite Insulation System
Hiroki Kojima*1l, Hiraku Saito*1, Naoki Hayakawa*1l, Katsumi Kato*2, Hitoshi Okubo*1

*] Nagoya University, *2 Department of Electrical Engineering and Information Science, Niihama National
College of Technology

International Conference on Dielectric Liquid 2011, Trondheim, Norway, June 26-30 (2011)

At the instant of polarity reversal of HVDC, very high electric field was generated in oil because
the applied electric field was superimposed by the electric field of accumulated charges on
pressboard (PB). When the total electric field exceeded the breakdown electric field strength,
breakdown discharge in oil gap and surface discharge on the PB occurred. In this paper, by electric
field measurement using Kerr electro—optic technique and optical observation, breakdown discharge
characteristics and mechanisms in 0il/PB composite insulation system were investigated at polarity
reversal voltage. We revealed that the surface discharge neutralizes the accumulated charges on
PB. The above experiments were carried out for different PB arrangements and discussed the discharge
characteristics under HVDC polarity reversal conditions were discussed.
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Fabrication and Simulation Techniques of Permittivity Graded Materials for Gas Insulated Power
Equipment
Hitoshi Okubo*1, Junki Shimomura#*1, Yusuke Fujii*l, Naoki Hayakawa*1l, Masahiro Hanai*l, Katsumi
Kato*2
*] Nagoya University, *2 Department of Electrical Engineering and Information Science, Niihama National
College of Technology
17th International Symposium on High Voltage Engineering, Hannover, Germany, August 22-26 (2011)
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For the relaxation and optimization of the electric field stress in electric power equipment,
the application of FGM (Functionally Graded Materials) with spatial distribution of dielectric
permittivity can be an effective solution. We investigated the applicability of FGM with various
relative permittivity distributions to gas insulated power equipment. Firstly, we investigated the
application effect of FGM to GIS spacers by electric field calculation. Next, we investigated the
simulation technique for fabrication of FGM with different types of relative permittivity
distribution and compared it with fabricated samples. Consequently, we developed the effective
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technique for FGM fabrication and simulation, and verified the applicability of FGM to GIS spacers.

g =B

Electrical Insulation and Discharge Characteristics at HVDC Polarity Reversal in Qil /
Pressboard Composite Insulation System

Hiroki Kojima*1l, Hiraku Saito*1, Naoki Hayakawa*1l, Katsumi Kato*2, Hitoshi Okubo*1

*] Nagoya University, *2 Department of Electrical Engineering and Information Science, Niihama National
College of Technology

CIGRE SC A2 & D1 Joint Colloquium 2011, Kyoto, Japan, September 11-16 (2011) PS3-0-3

From the viewpoint of efficient and effective power transmission system, the HVDC systems are
expected to be developed. Then, the electrical insulation performance such as in DC converter
transformers, should be enhanced and the mechanism is required to be clarified.

To clarify electrical insulation performance, discharge characteristics and their mechanisms at
HVDC polarity reversal in this paper, transient electric field and charge behavior were investigated
and discussed in oil/pressboard (PB) composite insulation system with parallel plane electrodes
The electric field strength and its time transition in oil gap were directly measured by Kerr
electro—optic tecunique.

We found that breakdown discharge in oil gap and surface discharge on PB occurred when the sum
of the electric field at the polarity reversal exceeded the breakdown strength of oil gap, regardless
of the amount of accumulated charges on PB. The breakdown discharge occurred intermittently during
hundreds of milliseconds after the polarity reversal and the surface discharge finally covered the
whole surface area of PB with high electric field. Besides, from the measurement of electric field
in oil after the polarity reversal, the electric field strength in the case with discharge was
verified to be lower than that without discharge at the polarity reversal of the same voltage
amplitude. This phenomenon implied that the accumulated charges on PB were neutralized.
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