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Novel| phased array—-fed dual-reflector antenna with different orthogonal cross—section by
imaging reflector antenna and ring-focus Cassegrain antenna
Michio TAKIKAWA*1, Yoshio INASAWA*1, Hiroaki MIYASHITA*1, Izuru NAITO*2,
*] Mitsubishi Electric Corporation, *2 Department of Electrical Engineering and Information Science
Niihama National College of Technology
IEICE TRANSACTIONS on Electronics, vol. E98-C, no.1, pp. 8-15 Jan., 2015

We propose a novel phased array—fed dual-reflector antenna that reduces performance degradation
caused by multiple reflection. The marked feature of the proposed configuration is that different
reflector profiles are employed for the two orthogonal directions. The reflector profile in the
beam—scanning section (vertical section) is set to an imaging reflector configuration, while the
profile in the orthogonal non—beam-scanning section (horizontal section) is set to a ring—focus
Cassegrain antenna configuration. In order to compare the proposed antenna with the conventional
antenna in which multiple reflection was problematic, we designed a prototype antenna of the same
size, and verified the validity of the proposed antenna. The results of the verification were that
the gain in the designed central frequency increased by 0.4 dB, and the ripple of the gain frequency
properties that was produced by multiple reflection was decreased by 1.1 dB. These results
demonstrated the validity of the proposed antenna.
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Electric Field Grading Techniques in Power Apparatus Using Functional Materials
Naoki Hayakawa#*1, Katsumi Kato*2, Hitoshi Okubo#*3, Hiroyuki Hama*4, Yoshikazu Hoshina*5, Toshiaki
Rokunohe*6
*1 Nagoya University, *2 Department of Electrical Engineering and Information Science, National
Institute of Technology, Niihama College, *3 Aichi Institute of Technology, *4 Mitsubishi Electric
Corporation, *b5 Toshiba Corporation, *6 Hitachi Ltd.
2014 Cigre Session, Paris, France, August 24-29 (2014) D1-309

This paper presents a novel technique for electric field grading and control in power apparatus
with functionally graded material (FGM). FGM is characterized by the spatial distribution of
dielectric permittivity (¢ ) and/or electrical conductivity (o) in a solid insulator, and can
control the surrounding electric field distribution in power apparatus such as gas insulated
switchgears (GIS) and epoxy mold transformers.
¢ -FGM with a graded ¢ —distribution has been developed by localizing different kinds of filler
particles, such as Als0;, Si0,, TiO,, with different particle diameters and permittivities in epoxy
resin by centrifugal force. As for an application of & -FGM to GIS spacers with appropriate ¢
—distribution, the maximum electric field stress around the spacer can be reduced, which can enhance
the breakdown voltage and life time, compared with that of conventional spacer with a uniform ¢
—distribution.
Different types of & -FGM in the post—type solid insulator have been successfully fabricated: (i)
GHP (¢ —grading to higher permittivity)-FGM, (ii) GLP (¢ —grading to lower permittivity)-FGM and
(iii) U-FGM with U-shape ¢ ~distribution. Experimental results of ¢ ~distribution in each ¢ —-FGM

agreed well with the simulation results in consideration of the filler particle movement in a viscous
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fluid state of epoxy resin. This means that the electric field distribution in power apparatus can
be predicted, controlled and optimized by appropriate ¢ -distribution of ¢-FGM with a simple
configuration. The fabrication and simulation techniques of ¢ -FGM have been extended to the coaxial
disk—type configuration toward the actual GIS spacer.
The electric field grading and control can also be expected by adding a moderately conductive thin
layer on GIS spacer surface. The conductivity can be graded locally on the spacer surface, which
can be referred to as o -FGM. When o -FGM with a graded o -distribution from 5x107° [S/m] to 5x10°®
[S/m] is applied to the spacer surface, the maximum electric field stress of a cone—type spacer
was estimated to be reduced by about 50 %, compared with that without conductivity.

The electric field grading techniques using ¢ —-FGM and o -FGM can be expected to contribute to
the compactness, simplification, lower loss, lower cost, etc. of power apparatus, compared with

the conventional power apparatus.
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Electric Field Control in Goaxial Disk-Type Solid Insulator by Functionally Graded Materials
(FGM)
Junya Ishiguro*l, Muneaki Kurimoto*l, Hiroki Kojima*l, Katsumi Kato*2, Hitoshi Okubo*3,
Naoki Hayakawax1
*] Nagoya University, #*2 Department of Electrical Engineering and Information Science, National
Institute of Technology, Niihama College, *3 Aichi Institute of Technology,
2014 IEEE Conference on Electrical Insulation and Dielectric Phenomena, Des Moines, IA, USA, October
19-22 (2014) 7-6

We have been investigating functionally graded materials (FGM) with the purpose of controlling
and relaxing electric field in solid insulator of electric power apparatus. FGM is characterized
by the spatial distribution of dielectric permittivity in a solid insulator, and can control the
surrounding electric field distribution in power apparatus such as gas insulated switchgears (GIS)
and epoxy mold transformers. In this paper, we fabricated a coaxial disk—type GLP (grading to lower
permittivity)-FGM for the GIS spacer. Experimental results revealed that we could fabricate GLP-FGM
with relative permittivity distribution from 8.2 to 5.3 in the coaxial disk—type spacer. According
to the numerical analysis, the maximum electric field at the HV-electrode/spacer interface was
reduced by 12 % for the coaxial disk—type GLP-FGM than that of the conventional spacer with uniform
permittivity.
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This paper describes the development of the system which helps children to make story book easily.
In this system pictures are used as material for story creation. In the fundamental system, firstly
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the child makes the pictures. Secondly, the system shows the story sentences imagined from the
pictures to the child. The child makes the story by choosing the sentences. In this framework we
explored more effective method. At first we constructed the interface with usability for making
pictures. Secondly, we carried out an experiment for story creation by children using the interface.
In the experiment, the children made pictures freely and spoke the story content. The adults
transcribed the spoken content into text using keyboard. The combination of pictures and the text
are arranged and printed. We gave the printed one to the child and asked to answer questionnaire
It is found that the intelligent software keyboard is important in order to make the story more

enthusiastically.
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