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Minimization of STS Breaking Time

at Utility Side Fault

SUN  RUI

Department of Electrical Engineering, The Graduate School,

Pukyong National University

Abstract

This paper describes a method of STS (Static Transfer Switch) fault
current minimization for a microgrid. Usually, a microgrid is consisted
with micro sources ‘'such as fuel cell, solar cell,. wind power, and micro
turbine and energy storage system. The microgrid is connected to the
utility grid through STS, and the most common STS is consisted with
anti parallel connected SCR' thyristors.

In case of utility side- fault the microgrid should be" disconnected form
the wutility grid by the STS, -and the -microgrid -operation charge to
islanding mode. However, it is very difficult to charge the operating
mode form grid connection to islanding, because of the SCR thyristor
turn off characteristics. It is impossible to turn off the SCR thyristor with

gate signal.



Therefore, the maximum turn off time of the SCR thyristor may be 8.3
[ms] of the half cycle of 60 [Hz]. This mean that the microgrid can not
be disconnected form the utility grid for several [ms] at the fault
occurrence. That results in huge STS fault current and severe power
quality problem in a microgrid.

A fact turn off method for the STS is proposed in this paper. The
proposed method is applied to 10 [kVA] system including a PCS(Power
Conditioning System) for micro source, 3-phase R-L load, STS, and
utility source. STS turn off characteristics is analysed. With the variation
of load power, power flow direction, and PCS output power.

Simulation results show that the maximum turn off time of the STS
with the proposed method is 490 [us], that is almost 6% of 8.3 [ms],
which is dramatically reduce value compared with that of the conventional
method.

It is expected that the proposed method can be applied to a microgrid
control system for the. STS: .fault current minimization and seamless
transfer of a PCS form current-mode to wvoltage mode operation,
therefore, can contribute to a high power quality microgrid

implementation.
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