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Applications of Mathematical Analysis at
Takaoka Electric '

Hideo Hirose*

Synopsis ;

Takaoka Electric has been doing analysis of physical properties and the reliability of electric power appar-
atuses. A distinguishing feature of our organization, Mathematics Information Laboratory, is such that experts in
computational engineering are gathered to the laboratory and they solve a variety of problems efficiently which

are common in power equipment. This article breifly describes our activities in mathematical and computational

analyses.
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Seismic Response Simulation of Power Substation Apparatus

Synopsis

‘ Toshiya Nakayama*
Takashi Kotake*
Masahiko Adachi**
Tadayoshi Ito***

Seismic response simulation using Finite Element Analysis for power substation apparatus can shorten the
development period and enable one to simulate experiments under extended conditions.
This paper will outline the seismic response simulation for power substation apparatus, and introduce some

applied examples studied at Takaoka Electric.
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Reliabilit\y Analysis for Electrical Power Apparatuses

Synopsis

Hideo Hirose*

From a viewpoint of estimating the threshold stress at which electrical apparatuses break down, the reliability
for power apparatuses are discussed in the two cases; (1) in short term or unit stress cases, maximum likelihood
(location) parameter estimation in the Weibull three-parameter model is difficult and the difficulties are cir-
cumvented by using nonlinear mathematical programming algorithms, (2) in long term stress cases, threshold stress
below which the breakdown is unlikely to occur can be estimated by using empirical deterioration models and usual

two parameter-Weibull models.
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Current Electric Power Network Analysis

Synopsis

Toshiya Nakayama*
Yoshiaki Oba*

As an electric power system analysis tool, EMTP is applicable to analysis for the extensive electric power
system phenomena. EMTP has been developed continuously by both the ATP group and the DCG-EMTP group.
From now, it can be taken that the personal computer version or the UNIX workstation Version will be much more

widely used.

This paper outlines some simulation analysis at Takaoka Electric.
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Finite Element Analysis Technique of
Epoxy Resin Products

Takeshi Noda*
Masao Mushiga**

Synopsis .

The dry-type Voltage-Transformer is made of epoxy resin. The poperties of epoxy resins are well-known.
However, it is difficult to analyze the strength of epoxy resin products because of its material-nonlinearity. We
introduce -our way of analyzing molding goods made from Epoxy resins.
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Electric Field and Stress Analysis by
P-Finite Element Method

Takashi Kotake*

Synopsis

Takaoka Electric has been using. MECHANICA (Mechanica Structure for structual analysis, Mechanica
Thermal for heat transfer analysis) which is based on P-Finite Element Analysis (P-FEA) for designing electric
power apparatuses. P-FEA has good properties such as easy mesh generation, easy numerical error control,
controlable sensitivity and optimal design. Comparing P-FEA with H-Finite Element Analysis, P-FEA can be.
widely used in designing electric power apparatuses.The article introduces some examples using MECHANICA. .
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Personal Finite Element Analysis by Algor

Synopsis

Takeshi Noda*
Jyun Okahara**

Many engineers want to use FEA techniques for mechanical desingn. Recently, the ability of PCs is further
improved. So, we decide to use FEA software running on PCs. It is advantageous to use Algor when we want to

analyze moderate problem within 10,000 Elements.
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