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Abstract: Repetitive control achieves high steady—state performance in a stationary coordinate system and is widely adopted in grid—
tied converter (GTC) control. However, its integral action on periodic signals causes periodic distortion in output currents under large—
deviation transients. To address this issue, this study first establishes a mathematical model of GTC under the repetitive control and
designs control parameters. Subsequently, the generation mechanism of periodic current distortion during transients is analyzed. Based
on this, an improved repetitive control strategy incorporating integral separation principle is proposed. This strategy dynamically
determines whether to update the internal model output of the repetitive control controller based on error magnitude, thereby
significantly mitigating current periodic distortion during large—deviation transients. Finally, simulations and experiments validate the
effectiveness of the proposed strategy.
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Fig.1 Main circuit and control principle of GTC

ARIZEEY GTC i i LIt 48 4 B s 7 20 e
Do XFASCHFFER R SVG T & , HAT D i )
Wi (L P B H S AP PRI T e i o, 1T JC 2 L I ) R
(E R AME B E BN IE . 2, R
RIS LR /N A BIURH PR 1 B AR S A 8 o 380 P D9
B S ATC ) o B SR, 25 R B B PR
AIELIAL FEL e /R f1 30 38 3 s/ T R A PR 3R DR e
SCHR 2 T o FL I N B RE A S S

BET 1 FrR gl GTC 4 HL Ui A P42 1 462 72
WnE 2 Fios .

[ rs)
7(9) L

Ly ()
&) I oo va +L;_{ ) l;(‘_),

E2 BiRANIMEEIREE
Fig.2 Inner—loop current control model

B2k O L 28, SR SR Gy (s)IF

ORPNEI0)

100

Smart Power E3EE87]



2025 £%53% Z9H1 Vol.53 No.9

New Power System Technologies and Applications #HE B HRERARSN A

WK G L B9 B 52 il 4, v, () T v () 23 5310 g L A8
RS MEL R SRR, () NG H E—
O 5 R BN B DR R BT 7 A2 0 1.5 A GERT, W]
AN,

1= 0757

Cals) = e = 0757 (1)
F(s) K gt as, £kl .
w’
s e 2
Q, ¢

K o, Q4351 kU I % 0 L AR 45T 5 R0 T A

P(s) At 4, Rik=Uh

1

T Ls

FRAE I 2 o] S R IR 22 Rk R

e.(s) = i,(s) = v, (s)P(s)[F(5)G,(s) - 1] (@)
L+ P(s)G,(s) [k, + Gy (s)]

1.2 Z=HISELIT

Bl 3 JR/R T BEEUER T RC A AZ O 45 FP1
Horr 2 B HO AR IR T, Q) FREE & R G
FEME R AT E R /AN 10 E Bl A g A
vy M RC ELERTT (5T H . S TEFAE 2 3R X R
AT BT AT, SCHR SR R M AR 8 745 31 4%
R 1 B B AL 33 R

«@ w0

P(s)

Veel2)

B3 ESEHHFIEE

Fig.3 Block diagram of repetitive controller
WAL 3 7115 RC RIMEIE KA G (2) N

_ vwe(2) _ kS(2)2"Y

Gre(2) = e(z) 1- 0(z)="
UV g 1A TEATUR S D B8 SR A s ke SR AR AL
PEAT B TTAME RO EL kO RCAIHE 45 5 S (2) XS H

BUE - EA T DR A RE DB P s

N TR SR TR, £ 1 ST GTC E
LR LI SCEE SR, T RC 2500 3] &R 5
5 H OAREASTS B3 i, % R GETT BV P ) R AR

(5)

*1 GTCHESH
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