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Development of a Shunt Type of High Power Quality Regulating Device
PAN Hong-bin, LUO An, TU Chun-ming, SHUAI Zhi-kang, PENG Ke

(College of Electrical and Information Engineering, Hunan University, Changsha 410082, Hunan Province, China)

ABSTRACT: A shunt type of high power quality regulating
device, by which both functions of harmonics suppression and
continuous adjustment of reactive power compensation are
implemented, is developed. The main circuit of this device
consists of thyristor controlled reactors (TCR) and resonant
impedance type hybrid active filter (RITHAF). The passive filter
of RITHAF supplies fixed capacitive reactive power and TCR
supplies controllable inductive reactive power, the combination
of RITHAF with TCR behaves as a typical static var
compensator (SVC). For harmonic suppression, RITHAF acts as
a typical active power filter (APF), from this both power quality
and power factor can be improved. On the basis of analyzing the
structure of the proposed device, the models of the system from
harmonics domain and fundamental frequency domain are
derived, and the control approach of the proposed device during
its operation is researched in detail. The effectiveness of the
shunt type of high power quality regulating device is verified by

the model, simulation and experimental results.

KEY WORDS: hybrid active power filter (HAPF); static var

compensator (SVC); harmonics; power quality; thyristor
controlled reactors (TCR)
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Fig. 1 Structure of the novel shunt type of high power quality regulating device
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Fig. 4 The single-phase equal model of shunt type of
high power quality regulating device
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Fig. 5 The single-phase equal model of shunt type of high
power quality regulating device in harmonics domain
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Fig. 6 The single-phase equal model of shunt type of high
power quality regulating device in fundamental domain
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Fig. 7 Control diagram of the shunt type of
high power quality regulating device
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