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A Method of Detecting Short-Circuited Turns in Impulse Voltage

Test and Layer Insulation Test of Electrical Machinery

By Toshio Inoue
Hitachi Research Laboratory, Hitachi, Ltd.

Abstract

In the insulation test of electric machines, the turn-insulation test is not easily
conducted because of the difficulty in detecting faults. There are several methods
for detecting whether the layer-insulation is safe against the voltage caused between
turns by impressing impulse voltage to an electric machine. This paper deals with
the voltage balancing method which is capable of detecting insulation failures 1n
large-sized generators as well as small machines.

In this method, two symmetrical points of two symmetrical windings are con-
nected first with the deflection plates of the Braun tube. The zero line will be
shown on the screen when there is no failure in the windings, because the voltages
on the two points cancel out each other. If a failure exists, a difference would be
resulted between the voltages on the two points, and the wave shape corresponding
to this voltage difference will be represented on the screen chowing that a failure
has been occurred in the windings. The feature of this method lies in its ability of

magnifying the voltage difference as large as the screen space allows.
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Fig. 1. Schematic Circuit Diagram of the Volt-
age Balancing Method to Detect Short-
Circuited Turn at the Impulse Voltage
Test, and the Wave Forms to be Obtained
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