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Coordinate control of grid-connected converter based on QPSO under
unbalanced grid voltage

LIU Jun't, ZHAO Chen-cong', XIE Zhou-hua?, ZHOU Fei-hang'

(1. College of Automation, Xi’an University of Technology, Xi’an 710048, China; 2. Xi’an Thermal Power Research
Institute Co. Ltd, Xi’an 710054, China)

Abstract: Under unbalanced grid voltage, the ride-through operation of wind power systems will lead to fluctuations on
output power and obvious harmonic distortion in grid-connected current. For the problem of that the constant output
power and good current quality can not be achieved simultaneously, a power/current coordinate control scheme based
on the quantum particle swarm optimization (QPSO) algorithm is proposed. The regulation coefficients o and 3 are
introduced into the calculation of reference current, and the relationships between the amplitude of power fluctuations,
the harmonic distortion rate of current and the regulation coeflicients are deduced. In order to take the power and current
into account, the optimization model of the regulation coefficients is established with the minimum fluctuations on output
power as the control objective and the current harmonic distortion limit as the constraint condition. Under the condition
of different types of voltage unbalance faults, the coordinate control of power and current is realized using Matlab, which
verifies the feasibility and effectiveness of the proposed control scheme.

Keywords: unbalance grid voltage; grid-connected converter; quantum particle swarm optimization (QPSO); power
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0.1 0.5 3.03 6.43 9.89 3.13 3.04 2.84 9.1 11.31
0.4 0.5 3.84 8.3 6.57 3.85 4 3.89 11.59 8.19
0.4 0.8 6.17 3.49 6.57 6.32 5.98 5.94 4.89 8.53
—0.8 0.8 0.89 0.45 19.99 1.13 1.16 1.11 1.52 21.92
—08 1 1.11 0 19.99 1.34 1.23 1.41 0.63 22.53
0.8 1 9.95 0 2.18 10.16 10 9.9 0.41 3.32
—0.0896 0.9803 4.93 0.22 12 491 497 4.87 0.39 14.69
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[0
THD AP AQ THD,. THD;, THD;. AP AQ
0.1 0.5 3.42 7.32 11.6 3.49 3.64 3.85 8.53 13.62
0.4 0.5 433 9.46 7.41 4.58 456 3.68 11.85 9.16
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—08 1 1.26 0 22.64 1.49 13 1.37 1.68 25.4
0.8 1 11.25 0 245 11.1 11.08 10.94 233 4.16
—0.1626 09721 443 0.61 15.55 4.68 4.19 453 091 17.52
I3 (n = 0.2 HE N = 0.11)
5 THEAE (KA /o i FAR (B KAB) 1 %o
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THD AP AQ THD;, THD;, THD;. AP AQ
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—08 1 2.07 0 37.19 2.39 3.33 2.59 2.13 4428
0.8 1 1831 0 3.88 18.94 18.93 18.62 1.97 7.28
(—0.5120, —0.1277) (0.9003,0.9180) 45 1.09 30.87 4.6 4.65 461 1.25 425
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