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() Axial-blast air circuit breaker. Fig 19 9 shows the essential components of a typical axial-
blast air circust breaker. The fixed and moving contacts are held in the closed position by
spring pressure under normal conditions. The air reservoir i1s connected to the arcing cham-
ber through an air valve. This valve remains closed under normal conditions but opens
automatically by the tripping impulse when a fault occurs on the system.
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Fig, 19.9

When a fault occurs, the tripping impulse causes opening of the air valve which connects the
circuit breaker reservoir to the arcing chamber The high pressure air entening the arcing chamber
pushes away the moving contact against spring pressure. The moving contact is separated and an arc
1s sttuck. At the same time, high pressure air blast flows along the arc and takes away the ionised
gases along with 1t. Consequently, the arc 1s extinguished and current flow 1s mterrupted.

It may be noted that in such circuit breakers, the contact separation required for interruption 1s
generally small (1-75 em or so). Such a small gap may constitute inadequate clearance for the normal
service voltage. Therefore, an isolating switch 1s incorporated as a part of this type of circuit breaker.
This switch opens immediately after fault interruption to provide the necessary clearance for insulation.
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19.16 Vacuum Circuit Breakers (VCB)

In such breakers, vacuum (degree of vacuum being in the range from 107 t0 10~ torr) 1s used as the
arc quenching medinm. Since vacuum offers the highest insulating strength. it has far superior arc
quenching properties than any other medium. For example, when contacts of a breaker are opened in
vacuum, the interruption occurs at first current zero with dielectric strength between the contacts
building up at a rate thonsands of times higher than that obtained with other circuit breakers.

Principle. The production of arc 1 a vacuum circuit breaker and its extinction can be explained
as follows : When the contacts of the breaker are opened 1n vacuum (ID_? to 107 torr), an arc 1s
produced between the contacts by the 1omisation of metal vapours of contacts*. However, the arc 1s
quickly extinguished because the metallic vapours, electrons and 1ons produced dunng arc rapidly
condense on the surfaces of the circuit breaker contacts, resulting in quick recovery of dielectrnic
strength. The reader may note the salient feature of vacuum as an arc quenching medmum. As soon as
the arc 15 produced 1 vacuum, 1t 1s quickly extinguished due to the fast rate of recovery of dielectric
strength 1n vacuum.

Construction. Fig. 19.12 shows the parts of a typical vacuum circuit breaker. Tt comsists of
fixed contact. moving contact and arc shield mounted inside a vacuum chamber. The movable mem-
ber 1s connected to the control mechanism by stainless steel bellows. This enables the permanent
sealing of the vacuum chamber so as to eliminate the possibility of leak. A glass vessel or ceramic
vessel 15 used as the outer insulating body. The arc shield prevents the deterioration of the mternal
dielectric strength by preventing metallic vapours falling on the inside surface of the outer insulating
cover.

Working. When the breaker operates_ the moving contact separates from the fixed contact and
an arc 1s struck between the contacts. The production of are 15 due to the 1onisation of metal 1ons and
depends very much upon the material of contacts. The arc 15 quickly extinguished because the metal-
lic vapours, electrons and ions produced during arc are diffused in a short time and seized by the
surfaces of moving and fixed members and shields. Since vacuum has very fast rate of recovery of
dielectric strength. the arc extinction in a vacuum breaker occurs with a short contact separation (say
0-625 cm).
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