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Some Problems of the High Voltage Breakers

By Masatoshi Kuwayama
Kokubu Branch Works of Hitachi Works, Hitachi, Ltd.

Abstract

A growing importance has been attached to the interrupting capacity of the
breaker for the charging current of transmission line, as well as to the shortcircuit
interrupting ability. Abnormal voltage due to arc restriking on the breaking point
has been largely responsible for the difficulty in determining the insulation level for
the super-high voltage transmission lines.

At the Shin-Aimoto Subsfation, Kansai Power Co., serving on the Shin Hokuriku
main transmission line, by which the super-high voltage transmission has been prac-
tised for the first time in Japan, a charging current test was carried out in last
January using Hitachi’s Contrarc Circuit Breaker. By the adoption of auxiliary
piston of pneumatic-oil pressure system, restriking was completely prevented in the
test. But this fact does not necessarily mean the disuse of self-arc-suppression
system. Furthemore, a recent improvement in the tripping mechanism of the 3-cycle
high speed breaker has made the adjustment a step easier.

Following the discussion on the above, the writer also discloses his opinion about
high voltage circuit breaker in relation to the adoption of higher voltage for the

transmission and the problem of direct earthing at neutral point of the transmission
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system.
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Fig. 2.

Scheme of the Contrarc Circuit
Breaker with the Supplementary

Pneumatic Oi1l Piston

287.5kV Contrarc Circuit Breaker
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High Voltage Transmission Lines,
Japan (above) and U.S.A. (below)
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Testing Results of Charging Current Switching
of 287.5kV Contrarc Circuit Breakers
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Table 2.
BB JE| W | WM F RO
&5 (V) | (A QORI CE
1| 250 8 | 2.52 | 0o
2 ‘ 250 48 2.61 | 0
3 950 | 48 | 2.37 0
|
4 250 | 48 | 2.42 0
5| 250 48 i 2.53 0
11 275 53 } 2.48 0
12 275 53 |  2.70 0
13 275 53 |  2.70 0
14 275 53 | 2.43 0
|
15 275 53 2.50 0
31 275 2% | 2.10 0
32 275 26 | 2.30 0
|
33| 275 2 | 2.12 0
34 275 26 | 244 1
35 275 2% | 2.24 | 0
|
41 250) 48 2.66 | 0
' |
42 250 48 | 2.61 | 0
43 250 | 48 2.61 0
44 250 48 2.55 | 0
45 250 48 | 256 0
51 | 275 ‘ 53 ; 2.58 0
52 | 275 53 | 256 | 0
53 | 275 53 | 2.54 | 0
54 275 | 53 | 258 0
55 \ 275 53 2.54 0
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Fig.3. Absolute Humidity Curve of Com-
pressed Air
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Testing Scheme of the Pressure Air
Transmitting Porcelain Tubes
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Table 4. Test Results of Air Feeding
Insulators
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Table 5. Breaking Voltage in Non-earthing
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Hitachi Disconnecting Switch
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Fig.1l. Type NHL 287.5kV 800 A Pneumatic
Disconnecting Switch (Installed at
Hirakata Substation)
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Table 1. Orders for Type NHL D.S.
During from 1945 to March 1954
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Fig.2. Illustration of Contact Tightening

Process of Type NHL Disconnect-
ing Switch
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Fig.3. Type NGL 69kV 2,000 A Dis-
connecting Switch
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