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Air Blast Circuit Breakers

By Tetsuro Kobayashi and Keizo Nukada
Kokubu Branch Works of Hitachi Works, Hitachi, Ltd.

Abstract

Because of their easy maintenance and freedom from fire hazard, air blast
circuit breakers have been taken into an extensive use, particularly of late.
Hitachi, Ltd., which successfully marketed a short while ago 34.5kV, 600 A,

1,500 MVA Indoor Use Air Blast Circuit Breakers as a tangible result of laborious
experimental research for over ten years through the pre- and post-war period, has

completed this time 4 sets of 23kV, 1,500 A, 1,000 MVA Circuit Breakers of the
same type to the order of the Himekawa Power Company. These breakers,
provided with the arc extinction chamber of axial flow, are operated by compressed
air with pressure of 15 kg/cm®.

In the type approval test which was carried out in the strict comformity with
JEC-57 regulations, they yielded a satisfactory result. Especially in the rupturing
test, the breakers showed such a remarkable performance thrcugh several ten
times of rupturing operation over the range of 6.9 -23 kV, 3,000--20,000 A, that

the arcing time was below 0.65~u, while the rupturing time below 2.2~
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Table 1. Comparison of Air Blast Circuit
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Fig.6. Hitachi Air Compressor for Air
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Table 2. Results of Operating Test

Eew 5 e K E (kgicmﬁ) 4 12 [ 15 I 18
Bd i [ i (ms) 30 27.2 25.5

o5 | F%%?ﬁ":f”{#”—-lﬁfﬁﬁ MEEEC (ms) 52 | 46 43

] P-:FI (kg/cm?) | 3.2 2.9 4

+2 A IFE [H (ms) 153 149 133
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|
[
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Table 3. Results of Air Leakage Test of
Air Blast Circuit Breaker
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= A R
No. 1| 15.0 ‘ 14 15.0 | 15 | 15.0 0
No. 2| 15.0 16 147 15 14.75 0.017
No. 3| 15.0 ‘ 11| 147 | 10| 14.75 0.017
No. 4 15.0 | 16 14.5 11 14.75 0.017
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Table Results of Rupturing Tests
WREEE gepg |(DRES A ®B®H | B K OB T WE | SENREE 7 B0 ¥
(kg/cm?) (kV) (A) (A) (") (~v)
; 0 6~17 = 7,000~ 14, 000 0.1 ~0.53 1.6~2.2 3
- _
| d 11 — 7,000~ 10, 000 0.1 ~0.6 1.6~2.2 6
i_ - e — = - = e .
15 | 5 6~7 18,700 ~57, 600 14, 000~ 20, 000 0.15~0.64 1.6~2.2 4
| 3= -CO- 11 17,100~ 37, 300 9,500~ 10, C0O 0.05~0.38 1.5~1.8 3
- -O- 20 9,050~11, 400 4,500~ 5,500 0.28~0.48 1.8~2.0 2
6 - 17,000~ 20,000 0.23~0.56 1.7~2.0 4
3-p -O- 11 - 9,500 ~11,000 0.2 ~0.55 1.7~2.2 3
12 20 - 3,400~ 3,600 0.42~0.52 1.9~2.0
3-4 -CO- 20 6, 600~ 8, 500 4,500~ 5,500 0.56~0.64 2.1~2.2 | 2
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Table 6. Results of Charging Current
Interupting Test
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Table 7. Results of Exciting Current
Interupting Test

MREE EW BN | v-smE | | HRBE BN | T-osEE | REEE
L 3 FIL 7] 2 =P ESA] . = T
(kV) Ay | {o guy .| THERES | BRES (V) (A) v | om BE
10 1.9 0.08~0.14 0 5 11.5 4.8 | 0.16~0.36 | 1.05~2.4 i 11
5 | 3 0.07~0.19 0 6 13 6 0.26~0.29 1.8 ~1.95 3
20 | 3.8 | 0.05~0.21 0 5 15 3.5 0.34~0.46 | 1.1 ~1.9 5
| |
25 | 4.8 | 0.09~0.17 0 5 20 75 | 0.32~0.43 | L1~L6 | 3
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Fig.16. Oscillogram of Charging Current Interupting Test of
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