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Abstract

With its high insulating character and arc rupturing character, the insulation
oil has met very few challenges to date in the insulating merit for high voltage
transformers, oil circuit breakers or other similar apparatus. Yet it has not been
freed from one drawback that cannot be slighted....the inflammability. Recent
development of design has precluded almost any chance of fire hazard directly from
transformers or circuit breakers themselves but no one can deny the possiblity of
its inflammation due to outside fire. Hence, it is only natural that the industry
has been bent on the search for the electric apparatus that can be operated without
oil, especially for such applications as in undergroud substations, substations in office
or similar buildings, automatic non-attendant substations, and the like.

Fortunately, the emergence of silicone, miracle working synthetic resin, has made
possible the production of oil-less transformers up to 23kV ratings. For use with
high voltage large capacity oil-less circuit breakers, the air blast circuit breaker is
found to be most suitable. Hitachi, Ltd., recently completed the ones rated at
23kV 1,000 MVA and at 34.5kV 1,500 MVA. Also, the company completed 3.45kV
6.9 kV oil-less circuit breaker for feeder use in magnetic type as this type seems to
fit best the service and capacity of this class.

The article is devoted to the detail explanation of these oil-less transformers
and circuit breakers, as well as switch cubicles and metal clad switch gears com-

posed of such equipments in a compact style.
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Table 1. Test Voltage of Dry Type Trans-
former in America
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(kV) 60~ FRERTE KV %iﬁﬂﬁ 1.5X40ps (KV BEEfi)
1.20 4 (10) 10 (30)
2.50 10 {15) 20 (45)
5. 00 12 (19) 25 (60)
8.66 19 (26) 35 (75)
15.00 31 (34) 50 (95)
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Table 2. Rupturing Test Data of 34.5kV 800 A 150 MVA Type PB-15 Form PA
Air Blast Circuit Breaker

R - RO OBOE | % A B | W R | 8 m % EE R
B O B ‘ (kV) (A) (A) | (") (kWs) | ik BR[| ¥
1¢ O- | 6 = 7, 000~ 20, 000 0.07~0.60 | 15~125 || 13
16-O- | 10 - 250 ~10, 000 0.12~0. 67 13~118 | 19
16-O 20 - 500~ 4,000 0.17~0.65 0.4~ 93 | 8
16-O- 30 500~ 1,200 | 0.29~0.75 . 3.5~ 27 ‘ 47
36-0O- | 6 | 14,400~-24, 500 0.16~0.62 | 47~104 17
36-CO- 6 19,100~ 67, 000 20, 000 0.13~0.56 47~150 | 10
14-CO-15s-CO 20 2,600~ 3,000 | 750~ 1,320 ! 0.35~0.50 | 27~ 40 ‘ 10
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Table 3. Standard Table of Hitachi Magnetic
Type Circuit Breakers
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