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DC-Link Voltage Control of Distribution Static Compensator
using Ripple Voltage Extraction
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Abstract - DSTATCOM is active filter that reduces nonlinear and unbalanced currents. Researches about
DSTATCOM are mainly divided two parts, one is the reference value calculation of compensation current

depending on the calculation of the load-side average active power and dc-link capacitor average voltage, the

other part is actual current control depending on the reference value of compensation current. This paper

proposes a calculation of dc-link capacitor average voltage ripple voltage extraction instead of conventional
method using LPF. The utility of the proposed algorithm is verified through the theoretical analysis and the

experiment under unbalance loads and non-linear load.
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Fig. 1 Circuit diagram of distribute power system
and DSTATCOM
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Fig. 2 Block diagram of reference current calculation
for DSTATCOM
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capacitor average voltage
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Table 1 Simulation and the experiment condition
under unbalance loads and non-linear loads
Line voltage and frequency 20 V. 60 He
of Source
Re=602,Lc=10mH
Unbalance loads Ra=Rb=25 Q,
La=Lb=10mH
Linear loads R=90 @, L=10 mH
3Phase full-wave
Non-linear loads rectifier, C=47yF,
R=40 @
Interface inductor (L) 3 mH
DC-link capacitor ~ (Cac) 2.35 mF
DC- link capacitor voltage 350 v
reference
Switching frequency 10 kHz
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Fig. 5 DC-link capacitor voltage ripple
(a), (b) Simulation and experimental results for
calculated DC-link capacitor voltage ripple
(c), (d) Simulation and experimental results for
real DC-link capacitor voltage ripple
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Fig. 6 DC-link capacitor real voltage
(a), (b) Simulation and experimental results
for conventional method at f,,_ ;pp=40Hz
(c), (d) Simulation and experimental results
for conventional method at f,._;pp=80Hz
(e), (f) Simulation and experimental results
for proposed method
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(a), (b) Simulation and experimental results
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Fig. 8 DC-link capacitor voltage ripple
(@) and (b) Simulation and experimental
results for  calculated DC-link  capacitor
voltage ripple
(c) and (d) Simulation and experimental
results for real DC-link capacitor voltage
ripple
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(c), (d) Simulation and experimental results
for conventional method at f,._ ;pp=80Hz
(e), (f) Simulation and experimental results
for proposed method
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Fig. 10 Instantaneously active power at source side

(a), (b) Simulation and experimental results
for conventional method at f,, _ ;pp=40Hz

(c), (d) Simulation and experimental results
for conventional method at f,,_;pr=80Hz
(e), (f) Simulation and experimental results
for proposed method
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