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Fig.1 Structure block diagram of outer-loop controller

of VSC under constant active power control
and constant AC voltage control modes
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Fig.2 Waveforms of i), and i; under constant
DC voltage control and constant active

power control modes
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Table 1 Common limiting strategies and their

setting limiting constraints
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Mechanism and algorithm of short circuit current in AC system affected by
BESS under asymmetric short circuit faults
HUO Qidi',TANG Xiaojun',MA Shiying',LIU Yingpei’, TIAN Shijie’, LIANG Haiping’
(1. State Key Laboratory of Grid Security and Energy Conservation,
China Electric Power Research Institute, Beijing 100192, China;

2. School of Electrical and Electronic Engineering,North China Electric Power University, Baoding 071003, China)
Abstract: BESS (Battery Energy Storage System) has been rapidly developed and widely used in domestic
and foreign power grids. However,there is no in-depth study on the mechanism of short circuit current affec-
ted by BESS,and the existing short circuit current calculation standards do not involve calculation method
of short circuit current in AC system considering the influence of BESS under asymmetric short circuit
faults. Based on the electromagnetic transient model of BESS,the influence mechanism on the output current
of BESS under asymmetric short circuit faults is analyzed,such as control mode of outer loop controller of
VSC (Voltage Source Converter) of BESS, limiting strategy of outer loop controller of VSC, rated capacity
and transmission power of BESS before fault occurs, LVRT(Low-Voltage Ride-Through) strategy of BESS and
over-discharge protection strategy of battery. On this basis, the mechanism of short circuit current affected
by BESS under asymmetric short circuit faults and different limiting strategies is studied. The study results
show that with the increasing reactive power output current of BESS, the phase difference between the
short circuit current component provided by BESS and the short circuit current component provided by AC
system is smaller, moreover the influence of short circuit current contributed by BESS is stronger. Finally,
the iteration algorithm of short circuit current in AC system affected by BESS under asymmetric short circuit
faults is proposed. Compared with several common algorithms, the effectiveness and superiority of the pro-
posed algorithm are verified. The research results can provide reference for accurate evaluation of short circuit
current level in AC system and reasonable setting of control and protection parameters of BESS.

Key words:BESS;asymmetric short circuit fault;short circuit currents;influence factor;iteration algorithm
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