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Research on the application and simulation of three phase four wire D-STATCOM/HESS
system in distribution network

LIHui "% MA Fei !, ZHANG Hao" 2, PENG Daogang "**
(1. College of Automation Engineering, Shanghai University of Electric Power, Shanghai 200090, China; 2. Shanghai
Engineering Research Center of Intelligent Management and Control for Power Process, Shanghai 200090, China)

Abstract: Three phase four wire D-STATCOM system with HESS (D-STATCOM/HESS) is proposed to deal with the
harmonic, reactive power, and load frequent fluctuation in distribution network to realize distribution network reactive
power compensation and harmonic suppression and smooth load active power frequency fluctuation. Firstly, the
traditional harmonic current detection method of i, i, is improved to achieve an accurate detection of active and reactive
power and harmonic compensation current on load. Secondly, due to the charge and discharge characteristics of lead-acid
batteries and supercapacitors, coordination control method is employed to ensure distribution network energy
compensated quickly and accurately. Finally, the three-phase four-wire D-STATCOM/HESS system and control algorithm
are verified by the actual civil load distribution network circuit simulation. The system designed is shown effective in
suppressing harmonics, reactive power compensation and smoothing fluctuations of the active power.
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Table 2 THD of current before and after compensation
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/% /% /%

HRI, 22.16 17.61 18.55

HRI, 11.66 9.51 10.18
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HRI,, 472 3.63 3.65

THD 28.74 21.63 22.08

HRI, 1.45 0.57 1.66

HRI, 0.95 0.99 1.38

M IS HRI, 0.90 0.60 0.49
HRI,, 0.52 0.40 0.54

THD 2.31 1.56 2.47
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Table 3 THD of current after the D-STATCOM/BESS and
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