BEREHRTFERE )

NEg

One-Dimensional Electronic Beam-Scanning Center—-Fed Imaging Reflector Antenna
Michio TAKIKAWA*1, Izuru NAITO*2, Kei SUWA*1, Yoshio INASAWA*1, Yoshihiko KONISHI*3
*] Mitsubishi Electric Corporation, *2 Department of Electrical Engineering and Information Science,
Niihama National College of Technology, *3 Hiroshima Institute of Technology
IEICE TRANSACTIONS on Electronics, vol. E97-C, no.1, pp. 17-25, Jan, 2014

We propose a new, compact, center—fed reflector antenna that is capable of one—dimensional
electronic beam scanning. The reflector profile in the vertical section (beam—-scanning) is set to
an imaging reflector configuration, while the profile in the orthogonal horizontal section
(non—beam—scanning) is set to a Cassegrain antenna configuration. The primary radiator is a
one—dimensional phased array antenna. We choose a center—fed configuration in order to reduce the
antenna size as much as possible, despite the fact that the increased blocking area from the primary
radiator causes degradation in efficiency compared to the typical offset—type configuration. In
the proposed configuration, beam scanning is limited to one dimension, but utilize a compact,
center—fed configuration that maintains the features of an imaging reflector antenna. We present
the antenna configuration and design method and show that results obtained from the prototype antenna
verify the predicted performance.
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Impedance Probe technique to detect the absolute number density of electrons on-board
spacecraft
Wakabayashi, M *1. T. Suzuki *2, J. Uemoto *3, A. Kumamoto *4, T. Ono *4
*] Niihama National College of Technology, Department of Electrical Engineering and Information Science.
*2 Meisei Electronic Co., Ltd.
*3 National Institute of Information and Communications Technology
*4 Graduate School of Science, Tohoku University
An introduction to Space Instrumentation (Edited by K. Oyama and C. Z. Cheng) ppl107-123, TERRAPUB,
2013412 A

This text focuses on the impedance probe which is powerful method for observation of absolute
electron density in plasma. In several countries, impedance probe has been used during many rocket
campaigns and satellite missions by many scientists’ groups. In Japan, Oya (1966) realized
remarkably accurate electron density observation on—board sounding rocket. Since then, the
impedance probe has taken part in absolute electron density measurement to proceed ionospheric and
space plasma science in Japan. This text aims to describe impedance probe method which is developed

by Oya (1966) as excellent example of in—situ observation of absolute electron density. The following
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description will provide the historical background, basic theory, advantages, important reminders
and specific application ideas of sounding rocket observations during SEEK-2, DELTA and WIND
campaigns. This text will refrain from commenting a lot about impedance probe instruments on—board
satellites because the authors don’ t have many experiences with carrying out satellite missions.
However, description in this issue will provide some information for future application of satellite
experiment. It is expected that engineers, scientists and graduate students who attempt to carry

out such impedance probe observation will find effective skills of the method through the text.
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Positional Classification of CT Slice Images Based on Eigenspace Method

Mitsuru Kagajo*l, Yoshihiko Nakamura#*2, Sumadiant FEKA Putra%*3, Masatsugu Hirano*4, Kensaku Mori*2
*]Advanced Electronic Engineering Course, Niihama National College of Technology. *2Nagoya University,

*3 Gadjah Mada University., *4Department of Electrical Engineering and Information Science, Niihama

National College of Technology

3rd International Symposium on Technology for Sustainability. (Nov 2013)

Multi—detector CT scanners are possible to take hundreds of CT images for a patient in several
tens of seconds. Such imaging devices generate images like “flooding”. To reduce the load of a
radiologists engaged in reading such images, computer aided diagnosis (CAD) systems have attracted
many researchers. Most CAD systems are designed to detect specific lesions from medical images
covering specific areas. For example, lung CT CAD systems require to input only CT images covering
the lung area. To solve such issues, the authors developed a method that can estimate the body area
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of a given CT slice image. This method determines the body area of the given CT images by machine
learning approach. The proposed method utilizes the principal component analysis (PCA) method.
Eigenscapes are created from training CT dataset with given body location. An input slice is
projected into the constructed eigenspace and their location is identified from embedded location
information. Experimental results using six CT volumes showed that classification accuracy is 83%.
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Electric Field Relaxation by Adding Small Conductivity on GIS Spacer Surface

Katsumi Kato*l, Junya Ishiguro*2, Naoki Hayakawa*2, Hitoshi Okubo*3

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

*2 Nagoya University, *3 Aichi Institute of Technology

18th International Symposium on High Voltage Engineering, Seoul, Korea, Aug. 25-30 (2013), No. PE-21
In this paper, we examine the applicability of the moderate conductivity (m—o) layer on the HVAC

GIS spacer surface for the electric field relaxation from the results of the finite element

simulation. As the design parameters, m— o layer thickness, conductivity of the layer etc., are

chosen. The electric field distribution is obtained from the simulation. From the simulation results,
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we confirm that the m— o layer strongly reduces the electric field strength around the spacer. In
order to reduce the electric field more, we give the various kinds of the m— o layer; not only uniform
but also non—uniform (graded) m— o layer. The simulation results reveals that the graded conductivity
of the layer is more effective for relaxation of the electric field around the GIS spacer with keeping
lower electric power loss. Under such discussion, we proposed the optimum way to give the conducting

layer for GIS spacer.
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Surface Charging Characteristics under Various Surface Conductivity on HVDC GIS Spacer
Katsumi Kato*1, Naoki Hayakawa*2, Hitoshi Okubo*3
*] Department of Electrical Engineering and Information Science, Niihama National College of Technology,
*2 Nagoya University, *3 Aichi Institute of Technology
18th International Symposium on High Voltage Engineering, Seoul, Korea, Aug.25-30 (2013) No. PH-02
In this paper, under HVDC applications, we carry out the numerical calculation of electric field
and surface charge distributions on the solid dielectric surface with varying the surface
conductivity in gas/solid composite insulation systems, with taking account of the equivalent
conductivity of gas. From theoretical and practical viewpoints, we apply such electric field
calculation technique to the different two types of electrode configuration; parallel and
perpendicular field to solid insulator surface. From the beginning of the HVDC application to the
steady state, the time variation of the electric field distribution is obtained. We use a charge
behavior model as follows. Firstly the ionic charge is generated in gaseous dielectrics. The charge
moves along the electric field line to the solid dielectric spacer and accumulates on it. The
neutralization of the accumulated surface charge by leakage through the gas, solid dielectric bulk
and dielectric surface are also taken into account to simulate the decay of surface charge. From
the calculated results, we find the dependence of the surface resistivity of the solid dielectrics
on the charging distribution and its polarity. Finally we propose the best way to identify the surface
resistivity for the HVDC GIS spacer.
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Advanced Electrical Insulation Techniques for Higher Voltage Vacuum Interrupters

Hitoshi Okubo*1, Hiroki Kojima*2, Katsumi Kato#*3, Naoki Hayakawa*2, Masahiro Hanai*2

*1 Aichi Institute of Technology, *2 Nagoya University, *3 Department of Electrical Engineering and
Information Science, Niihama National College of Technology

Cigré Study Committees B3/D1 Colloquium, Brisbane, Australia, Sep.8-13 (2013) PS2-2

For the future of environmentally friendly power systems and for the substitutes of SF; gas circuit
breaker, we need to develop a sophisticated vacuum interrupter (VI) with a higher voltage application
in power transmission voltages. In this paper, we introduce newly developed advanced techniques
in electrical insulation for high voltage VI.

The newly introduced techniques for higher voltage VI applications are (1) Sophisticated and
precise electric field analyses, (2) Electric field optimization techniques, (3) Characterization
techniques for Cu—Cr electrode surface, (4) Quantitative electrode spark conditioning techniques,
(5) Charge behavior analyses for the solid insulator surface, (6) Multi-gap—electrode conditioning
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characteristics, (7) Discharge extension physics at the creepage insulator surface and so on, in
the vacuum. We discuss the above new techniques in order to enhance the electrical insulation
performance and analyze the mutual contributions for higher voltage VI development.

Finally, we can summarize the clarified physics, identify the important contributions of each
advanced electrical insulation performance and conclude the insulation coordination in higher

voltage vacuum interrupter, from both vacuum science and engineering viewpoints
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Electric Field Control for Gas Insulated Switchgear with Functionally Graded Materials (FGM)

on Surface Conductivity

Junya Ishiguro*l, Hiroki Kojima#*1, Masahiro Hanai*1, Katsumi Kato*2, Hitoshi Okubo*3

Naoki Hayakawax1

*1 Nagoya University, *2 Department of Electrical Engineering and Information Science, Niihama National

College of Technology, *3 Aichi Institute of Technology

International Symposium on EcoTopia Science 2013, Nagoya, Japan, Dec.13-15 (2013) P-4-11 (1196)
As the technique for the electric field relaxation and control of electric power apparatus, the

addition of small conductivity (o) to the spacer surface can be expected. In this paper, we

investigated the application of local conductivity layer, in which the spatial distribution of the

conductivity was given, as one of the functionally graded materials (o -FGM).
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