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cost for different schemes
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Optimal negative-sequence compensation of hybrid power-quality
management system for V/v traction substation
MA Qian'*, TAN Lei',LUO Pei'
(1. College of Information Engineering, Xiangtan University, Xiangtan 411105, China;
2. College of Electrical and Information Engineering, Hunan University,Changsha 410082, China)

Abstract: A low-cost hybrid power-quality management system is researched for the negative-sequence and
reactive-power compensation of V/v traction power-supply system,which consists of a railway power
conditioner with a static var compensator to take the advantages of both active and passive compensation
technologies. In order to precisely calculate the optimal compensation capacity in real time and under
different working conditions,the principle of hybrid compensation structure is analyzed. The active current
ratio(K;) of two arms at secondary side,the active-power compensation coefficient(A) and the negative-sequence
reactive-power compensation angle(¢) are introduced to carry out the theoretical analysis and derive the formula
of optimal negative-sequence compensation. The relationship between A and ¢ is analyzed at a certain
degree of negative-sequence voltage imbalance,the relationship between active-power compensation and
reactive-power compensation is derived,and a compensation scheme is proposed to optimize its capacity,
which,without the prior off-line calculation,can online calculate the optimal compensation capacity precisely
in real time according to the loads of two arms. The results of case calculation and simulative analysis
confirm the correctness and economy of the proposed scheme.

Key words: V/v traction transformer; power quality; railway power conditioner; static var compensator;

hybrid compensation; negative-sequence optimization; capacity optimization



