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A Strategy for Harmonic Suppression of Photovoltaic Inverter Based on
Double PI+ Repetitive Control

Liu Chong-yang, Gao Zhi-jun, Liu Gang, Sun Jian, Li Jian-wei

(Xuji Group Corporation, Xuchang 461000, Henan Province, China)

Abstract: In this paper, the main circuit structure of the
photovoltaic inverter is analyzed, the mathematical model
of the net output current is generated, and the mechanism of
harmonic generation of inverter under this model is analyzed.
Based on the analysis of traditional PI+ repetitive control,
for the problem of the equivalent repetitive control object
instability easily caused by the coupling of traditional PI and
repetitive control, this paper presents a control strategy of
Double Proportional Integral + Repetitive Control (DPI+RC).
By using PI compensation, the stability of the system is ensured
by ensuring the speed and accuracy of traditional PI+ repetitive
control system tracking. Finally, the feasibility of the control
strategy for harmonic suppression is verified through simulation

and experimental analysis.

Keywords: photovoltaic inverter; PI compensation; double PI +
repetitive control; harmonic suppression
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Fig. 1 Main circuit diagram of the three - level grid inverter
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Fig. 2 Diagram of the relationship between inverter and

grid structure
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Fig. 3  Structure diagram of repeat control
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Fig. 4 Bode diagram of repeat control
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Fig. 5 Structure diagram of PI + repeat control
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Fig. 6 Bode diagram of the equivalent control object before
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Fig. 7 Structure diagram of double PI + repeat control
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Fig. 9 Bode diagram of equivalent repetitive control
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Fig. 10 The comparison of the current diagram before and after
the double PI+ repetition control was adopted
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H 1252 B8 R XS el DA, SR PI+ B &
P, ARSI AR AR . o A I S
5.82%F33.37%, SUCH I & i HH4.068%[%511.98%,
TUIEUE % 5 FH3.890% P 511 1.697 %, 165 1 41 1 2k SR
W .



402 2IREE

R B AR

B1E 3

4 #ig

AR SCAE S M7 = AL 300 A8 A 1 O 7 A D AL 1 SR il
s ST TR SR A SR X I IR R AL A 1 Y BIL
Hy I TP EE R R A ENE: S
ARG P+ B A 4 T S5 AR P 0 AR RE DT 32X
RORENEZE . FIXF T, ARSCR TP+ E 45
il SHREIBTP T+ 52 47 1 % e bR s P A P 4 [R] FE
fem T RGRIRENE, MTTRERS A RO X T I i it i
P ATl o Fe 2 iy EAIRE,  BE 1 PI+E
SR IERR AMA A T AT S AR . IR ) A
]S T H A L T L I R

(1] PR =P SR BRI IR MLl S A
ghik, 2013, 41(1):179-180, 183.

Guo Hucheng. Development of Control Technology for Three-
Level Inverter[J]. Machine Building & Automation,2013,
41(1): 179-180, 183(in Chinese).

2] EIR%Z, A, X EEMH AT R AMEM]. b
A HLBRCTRH A, 2016, 1.

B] $AR, BT, BEOCER. =R OF s SR I I T B K

FEVRE LR ESE [T, E LT R2ER, 2003, 23(9):
11-15.
Fei Wanmin, Lyu Zhengyu, Yao Wenxi. Research on Selected
Harmonic Elimination PWM Technique Applicable to Three-
Level Voltage Inverters[J]. Proceedings of the CSEE, 2003,
23(9): 11-15(in Chinese).

[4] K=, #hF1, PNERVE, 4. ZAHHNE = i AR 2R b il

FED]. B ABMEEA, 2009, 29(9): 21-25.
Zhang Yun, Sun Li, Sun Xingtao, et al. Harmonic Suppression
of Three-Phase Three-Level Inverter with H Bridges[J].
Electric Power Automation Equipment, 2009, 29(9): 21-25(in
Chinese).

[51 wiWE, A, AhE, % BETPRIZHIOGRIF I B

Pefbiil]. B A sh kit s, 2014, 34(2): 42-47.
Meng Jianhui, Shi Xinchun, Fu Chao, et al. Optimal Control of
Photovoltaic Grid-Connected Current Based on PR Control[J].
Electric Power Automation Equipment, 2014, 34(2): 42-47(in
Chinese).

(6] BRHE, AApk, JAORT, AF. 40 AR g T A ) SR
U] Ak AR SR, 2017, 36(3): 67-70.

Liang Yan, Li Shenglin, Zhou Changxin, et al. Harmonic
Elimination Strategy of String Inverter Systen[J]. Techniques

of Automation and Application, 2017, 36(3): 67-70(in
Chinese).

(71 BRAR, SRZEWY, GRMRBA, 45 —Fh BA AR (s I R Y

IF 390 e O A S R ik (0], B TR B, 2014,
29(6): 64-70.
Chen Dong, Zhang Junming, Qian Zhaoming, et al. An
Improved Repetitive Control Scheme for Grid-Connected
Inverter with Frequency-Varying Adaptability [J]. Transactions
of China Electronic Technical Society, 2014, 29(6): 64-70(in
Chinese).

[8] Zhou Keliang, Low K, Wang D, et al. Zero-phase Odd
Harmonic Repetitive Controller for a Single-phase PWM
Inverter [J]. IEEE Transactions on Power Electronics, 2006,
21(1): 193-201.

[9]1 Yang Shuitao, Cui Bin, Zhang Fan, et al. A Robust Repetitive
Control Method for CVCF Inverters with Very Low Harmonic
Distortion [C]//Applied Power Electronics Conference,
Anaheim, CA, USA, 2007.

[10] EEA, XNZ4E, XU, . —FoinadIFme s & i 2k
AOREST[I]. o TH AR 23R, 2015, 30(8): 127-134.

Wang Yuxi, Liu Qinwei, Liu Wei, et al. Study of Weighted
Parallel-Type Repetitive Control[J]. Transactions of China
Electronic Technical Society, 2015, 30(8): 127-134(in Chinese).

[11] EHrSR, BAET. LCL BUIF a8 v i S 4 i )7 BT 5E

U] FEEHL TR, 2010, 30(27): 69-75.
Wang Siran, Lyu Zhengyu. Research on Repetitive Control
Method Applied to Grid-Connected Inverter with LCL
Filter[J]. Proceedings of the CSEE, 2010, 30(27): 69-75(in
Chinese).

[12] TRE:8E, sk2% PWMABE TR & S AR I M), Jbat: BLBR T
HARAE, 2003, 10.

WimHE: 2017-10-29; fEEIEH: 2018-03-19,
EEE A

X EHFE (1988), F, MEHR
£, IR T @A ACTFRA. #HE
i B 424, E-mail: liuchongyang xj@

foxmail.com.
HEE (1985), %, MEHRE
£, AR T ARG R b b FixE
XA (1973), B, MEHARAE,
BRIEN, AT QARSI EL AL TFERAREKRS

<o 1B
=

2

(AL RA)



