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Future New Distribution System with Low voltage and Mass Capacity
using HTS equipments
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Abstract: This paper describes the construction
scheme of new distribution system using HTS(High
Temperature Superconducting) power equipments
such as cable, transformer and FCL(fault current
limiter). At present, one of the most serious
problems in distribution power system, especially for
metropolitan complex city, is to obtain the ROW for
cable line routes, space for downtown substations
and satisfy the environmental protection caused by
NIMBY phenomena. Unfortunately, it is expected
that this situation will get more and more worse.
As the HTS technology to apply in power system is
developed, HTS cable utilizing mass-capacity
characteristic can be a useful countermeasure to
overcome this problem. This paper describes the
application methodology of 22.9kV HTS cable with
low-voltage, mass-capacity characteristics replacing
the 154kV conventional cable. By applying 22.9kV
HTS cable, the HTS transformer with higher
capacity for the reduction of space and transformer
numbers of downtown substation is necessary. Also,
if the leakage impedance of HTS transformer is
same as or lower than that of conventional
transformer, the fault current of 22.9kV bus will
increase because the HTS transformer capacity is
larger than that of the conventional transformer.
This means the parallel application of HTS-FCL to
reduce the fault current in addition to the HTS
cable and transformer can be necessary. With the
basic construction scheme of new distribution
system, this paper describes the future study points
to realize this new distribution system using HTS
equipments.

Key Words: HTS cable, HTS transformer,
HTS-FCL, distribution system.
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(A) 154kV conventional power system structure
in downtown.
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(B) Middle stage structure of new distribution
power system in downtown.
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(C) Final structure of new distribution power
system in downtown.

Fig. 1. Basic structure of new distribution
powersystem using HTS power devices.
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Table 1. Expected site for application of 22.9kV
HTS cable (200MVA).
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