ELECTRIC DRIVE 2024 Vol.54 No.10 WA 20245 F54K F 104

AP H X H, T J T o AR Y B N
WECS = HIHF 7

RRER T, B e
(1. B/ZXEFRAZEIRFR, BB HL 710065;
2. W % THF I A PR3], B W% 710054
3.\EME KT AT, BB BHE 710121)

FEE A1 A D B 2 B2 I RUBE e 0 R 48 (WECS) B IE 3 I F W2 1T, S 8UR Ge i Hh o) SR 38 3h LA B i oy
HL I RS o S A, 78 52 PR ) A G ) 26 JRUH 2R 48 T B 2 Fh T PR30 T2 19728 A DA R A 15 2 45 T PR {73 193 4]
L BR SR AEANTA S PR A TR, QRS BOR A U G G il i i PR 2 N R Tl 3 T —Fh 6T
TR AETHOI (1 JCAE Y 3 W AR ] (MFAC) Jr 58, LG DR L I S O 8 PR S BUT PR RE R B ) R, (4l RGE AL
A EAFIGHT TR ST o oAb, SR = ST A 42 sl 12 SH ifk DRAS P67 Fi 090 b, S - 90 i L1325 114 18 B B r
WA 75 [P, 5 L %oF L SRR W, T 42 ) M A (A L AR AR ST B R i s A A s 25 PR RE L 1l B4 ™)
M RSB, RGN G PETEDAF BB &, S0k T iy Z ik

KGR AT 10 9 HL T s WECS 2 5 SR F0N s MFAC Jy 58 s ZHUR I 2 1

FESHES:TM28  XEEFRIZE:A  DOI:10.19457/j.1001-2095.dqcd25123

Research on WECS Control Based on Model-free Adaptive Control Under Unbalanced Grid Voltage
ZHAO Chencong', XIE Zhouhua*, ZHOU Feihang’

(1.School of Information Engineering ,Xi’ an University,Xi’ an 710065, Shaanxi, China;2.Xi’ an Thermal Power
Research Institute Co. ,Ltd. ,Xi’ an 710054 ,Shaanxi, China ;3.School of Automation,Xi’ an

University of Posts and Telecommunications ,Xi’ an 710121, Shaanxi, China)

Abstract: Unbalanced grid voltage will affect the normal grid connection operation of the wind energy
conversion system (WECS) , resulting in fluctuations in system output power and distortion of output current. In
addition, in the actual permanent magnet synchronous wind power system, there may be uncertainties in the
network side circuit parameters due to changes in ambient temperature and detection errors. If the parameter
changes, the performance of traditional control methods will decline. Based on this, a model-free adaptive control
(MFAC) scheme based on grey prediction was proposed to alleviate the performance degradation problem caused
by parameter uncertainty and make the control system have better anti-interference ability. Furthermore, three
independent control methods were adopted to solve the problem of grid connected output power fluctuation and
current distortion under unbalanced grid voltage. The simulation results show that the proposed control strategy not
only has good static and dynamic performance under nominal parameters, but also improves the robustness of the
system when the grid side inductance changes, which verifies the superiority of the proposed scheme.
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Fig.2 Traditional control structure of machine side and grid side
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Fig.8 The control effect of the proposed control scheme for different objectives
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Tab.2  Quantitative comparison of performance indicators
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