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Development of a Surge Analysis Program

with a Personal Computer

Hiroshi KUMEKAWA, Shyu Mi1vyAzAKI, Nobuhiro UTSUNOMIYA, Yoshiharu MATSUMURA,
Saburo TAKANO, and Juichi IRISAWA

Resently, an increse of system scale, large capacity, and extra-high voltage of system equipment has been

developed in power systems. Therefore, the analysis of surge phenomena are extremely important to the decrease

of insulation level.

Presently, ELECTRO-MAGMETIC TRANSIENS PROGRAM (EMTP), the transient phenomena analyses
program, is used for analysing surge phenomena. However, EMTP can be used only by the large-scale computer,

and it has some problems such as the difficulties of making the input datas, modelling networks, and considering

the frequency dependence.

In this paper, the programs that can be used by personal computers are developed. Model networks are

composed of frequency dependant transmission lines, nonlinier elements of R and L, an arresters with nonlinerlity,

and a saturable transformer.
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Fig.2 Single Phase Network Model
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(b) Consider the Frequency Dependence
Fig.5 Wave Forms of Analysis (Single Phase)
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Fig.6 Wave Forms of Analysis (Three Phases)

Table 1. Caluculation Time (sec)
Frequency Singl Three
Dependence Phase Phases
No Consider 16 119

method 1 396 1416

Consider method 2 34 155
method 3 996 1098
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