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Power balance control method based on D-STATCOM in
coal mine power supply system
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( 1. Tianjin Electric Power Design Institute Co. Ltd. China Energy Engineering Group Tianjin 300400 China; 2.Province—Ministry Joint Key Laboratory of
Electromagnetic Field and Electrical Apparatus Reliability Hebei University of Technology Tianjin 300130 China; 3.State Grid Baoding Electric Power Sup—
ply Company Baoding 071000 China)

Abstract: To solve the three-phrase unbalanced operation of coal mine power supply system a power balance control
strategy of D-STATCOM was proposed.It proposed a D-STATCOM system connection diagram and analyzed the effects
of power asymmetry on the D-STATCOM control characteristics.To realize the P—() independent control of active power
and reactive power it mentioned a single-phase power decoupling control method.Through zero sequence voltage injec—
tion it advanced a kind of energy conversion mechanism between zero sequence and active power. Matlab/Simulink
simulation results show that during the three-phrase unbalanced operation of coal mine power supply system not only
can the D-STATCOM control the reactive power independently but also balance the three-phase active current opera—
tion.
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Fig.2  Single PLL Simulink control block
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1 D-STATCOM
Table 1 Distribution networks and D—-STATCOM

power control simulation parameters

v 400
/(kV + A) 250
/Hz 50
D-STATCOM /A 50
D-STATCOM IV 200
D-STATCOM /kHz 2
D-STATCOM uF 1 000
D-STATCOM i i, -0.5/-0.1
D-STATCOM -0.01/-0. 003

2

Table 2 Load simulation parameters

(a/b/c) (a/b/c)

15. 7+j( 5%x107)
1( ) 15. 7+j( 5%x107%)
15. 7+j( 5%x107%)

30+j( 5%107)
15+j( 5x107%)
10+j( 5x107%)

10+j( 2x107%)
2( ) 10+j( 2x107)
10+j( 2x107%)

30+j(2x107%)
15+j( 2x107%)
10+j( 2x107)

15 30
() 15 15
15 10




292

2017 42

3.1

6 D-STATCOM
Fig. 6 D-STATCOM reactive power compensation during

three—phrase balanced operation
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Fig. 7 Waveform of i, and i, during three-phrase

unbalanced operation
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Fig. 8 D-STATCOM dc-side voltage waveforms
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