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Pilot Wire Feeder Protection System and Inverse
Time Limit Feeder Protection System

By Shunji Murayama and Tetsuo Kobayashi, Katsushige Mita

Techucian, Division Electric Engineer, Tokyo Railway Operating Division
and Taga Work, Hitachi, Ltd.

Abstract

The high speed circuit breaker for D.C. substations of railway use has been
greatly improved with the development of the rotary-converter, for the purpose
of its flash-over protection. This circuit breaker contains the fault selecting
function in itself, and this selecting function and the circuit breaking capacity
were good enough at that time when the D.C. substations was built at first.
But with the progress of railway service, the distance between the substations
has become larger and so does the feeder current. This facts has brought us the
new problems about the circuit breaker, that is the problem of the insulation,
the selecting function, and the circuit breaking capacity, etc. Especially, on
the occasion of the ground fault of the feeder, the damage was very frequently
enlarged for the lack of the selecting function of the feeder protecting high
speed circuit breaker, so it is greatly hoped to improve this selecting mechan-
ism. But it is found that the improvement of the circuit breaker alone, does
not solve the problem because it must break large D.C. current and receives
strong electrical and mechanical.shocks. So two new relay systems are recom-
mended to compensate the characteristic of the selecting mechanism and com-
plete the feeder protection. The one is the pilot wire feeder protection system,
which is to protect the feeder by connecting the two circuit breaker running
in parallel. The other is the inverse time limit feeder protection system, which
is to protect the feeder by giving the inverse time limit characteristics to the
breaker, using inverse time limit relay. |

The writer describes in this paper about the selecting characteristic of the
high speed circuit breakers for feeder protection, which are widely used now,
and also about two newly developed equipments, which made a success in the
field test carried out at the Musashi-sakai substation of National Railway Ser-
vice Cooperation on the 29th and 30 th of September, 1949.
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Fig. 1 Fault Selecting Mechanism of

High Speed Circuit Breaker.
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Fig. 3 Curves Showing the Fault-current and
the Distance between the Fault Point
and the Feeding Substation.
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Fig. 7 Circuits Arranged for Field Test of Pilot
Wire Protection System.
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