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Beat-frequency characteristics for single-phase transient fault of
EHV/UHV transmission line with shunt reactor
SHAO Wenquan,NAN Shugong,ZHANG Xiaowei,LLI Yanbin

(Department of Electrical Engineering,Xi’an Polytechnic University,Xi’an 710048 ,China)
Abstract: The beat-frequency phenomena may occur after the single-phase transient fault of transmission
line with shunt reactor is disappeared,the mechanism and conditions of which are deeply analyzed. The
frequency and attenuation characteristics of low-frequency free oscillation component of transient fault and
the conditions,under which no obvious beat-frequency phenomena will occur after the faulty phase are de-
energized ,are discussed. Results show that,the obvious beat-frequency phenomena will occur in faulty
electrical variables only when the fault is transient and the arc is reliably extinguished. For some transient
faults,if the difference between elementary- and low-frequency components is too big in amplitude and too
small in frequency,or the low-frequency free oscillation component is quickly attenuated,no beat-frequency
phenomena will occur in the voltage of tripped phase and the current of reactor,where the fault type can
be identified by non-beat-frequency criteria. Simulative results of ATP and physical experiment model verify
the correctness of theoretical analysis.
Key words: adaptive reclosure; shunt reactor; transient fault; beat-frequency; UHV power transmission;
EHV power transmission
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Optimal configuration and control of modular VRB-EC
hybrid energy storage system
LI Junhui',ZHU Xingxu',YAN Gangui',MU Gang', WANG Zhiming?, LUO Weihua®
(1. School of Electrical Engineering,Northeast Dianli University,Jilin 132012, China;
2. Liaoning Province Electric Power Company of State Grid,Shenyang 110000, China)

Abstract: A control strategy for the HESS(Hybrid Energy Storage System) composed of all-VRB
(Vanadium Redox flow Battery) and EC (Electrochemical Capacitor) is proposed,and the optimal quantity
of configured ECs and the minimum cost of HESS are analyzed. The total charge/discharge power of
HESS is designed based on the wind power forecast data,the EC action interval is set to reduce the
loss of VRB,and the sorting method is applied to reasonably distribute the charging task for each VRB
cell. According to the measured and forecasted data of a wind farm for 30 days,the influence of
configured EC quantity on the HESS cost is simulated and analyzed,and the optimal quantity of
configured ECs and the minimum cost of HESS are obtained,which can be referred during the
engineering of VRB-EC HESS project for its operation mode design and EC configuration.
Key words: wind power; forecasting; energy storage; vanadium redox flow battery; electrochemical

capacitor; group control; optimization
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