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A control strategy combining repetitive control and quasi-PR control for PMSG grid-side converter

XU Hongcan', TENG Yufei’, WANG Xiaoru'
(1. School of Electrical Engineering, Southwest Jiaotong University, Chengdu 610031, China;
2. State Grid Sichuan Electric Power Research Institute, Chengdu 610072, China)

Abstract: In order to improve the performance of the Permanent Magnet Synchronous Generator (PMSG) under
unbalanced and distorted gird voltage operating conditions, a novel Control Strategy Combining Repetitive (REP) control
and Quasi-Proportional Resonant (QPR) control is proposed for PMSG grid-side converter. In the proposed control
strategy, the current commands are dependent on the objectives of converter control when the grid voltage is unbalanced.
The hybrid control strategy is applied in the two-phase stationary reference frame to eliminate the steady-state tracking
error on the fundamental frequency current and suppress the total harmonic distortion. The block diagram of control
system is presented, and the design methods of each block are studied. Meanwhile, the effect of the control strategy is
investigated. Finally, the simulation results show that the proposed control strategy can effectively suppress active power
pulsation and reduce the total harmonic distortion under unbalanced and distorted gird voltage operating conditions,
verifying the correctness of the strategy.
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Fig. 1 Topology of LCL-filtered gird-side inverter
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Fig. 2 Block diagram of the proposed control system combining repetitive control and quasi-PR control

2.2 BMAFEELR T REBERITHIRSEZE
@) T %0, A e i % 1 P8 K
RS SR IR IE ST R dg YA R
XK, Bk, 4P, =P ,=0. ¥P ,=P =010
AT (4), BEoT I f i aE 65 i, W ERAT ShEh R
RS R, REPERET TR %, S
AL T2 PR, AT R LR R A E

i;* e ef; el eqN B _2 PgiO_ e

Ll -4 e =] P |2 ¢

b la e g @ || o | P|a] @)
ool e €& e € 0| -
D=| (&) (&) |- (@) +(e) ]

Rep, P WA A4, S
AR R T 56 Y LA LA B TSR P ]
BRI, PR IR A B AR A,

IDGIES:
. K. . .
[)g70 = |:[Kpdc + Tmcj(udc - udc ):| udc (6)

e Kpaes Kiae 700 00 42 1l o LUAG) 2R B 7348 2 5
g, N LU LA HUR AR A {H

A LR ) K BT AE gy~ iy~ gy ~ 1y, E
T eE R R, — R A DYAS PT LI A
HRGEEM AR, H AN A iR 7 5.
UEWT LR IESUY dg ARARAHT (1R RV -2 (i AR
PRAZ AT R o AARRAH T I H LR, RN

) N* _ LP*
Ly =l Fip =0 €" +iye (7

I LAE afp ARARAHH, X HIGRIR - EHEAT
TR ER . AERXAT R, N RAIH of
By s, B IESUT I &, R TIEHIR

jot

g8, RGBSR E G RIRETT

2.3 EEEH5ELBRETRIZH E S F) R g 2
% B LT 4 1 A LA SR A P A AR AL ) 1 5%

5, ATLCRAIELL ISR H], Jf SRR

A P MR A RSB S W ] B LiiE ikt 1) ¢

. AR Z R E e 3 Pros.

<Y
Heo

P Gopr(s)
3 BiiEH RRIER

Fig. 3 Block diagram of the current control system
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