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A combined control approach for grid-connected photovoltaic and power quality regulatory systems

YANG Qiuxia, LIU Dapeng, WANG Haichen, CHEN Xueqin
(School of Electrical Engineering, Yanshan University, Qinhuangdao 066004, China)

Abstract: Considering the consistency in structures and control strategies of the grid-connected photovoltaic inverter and
active power filter, a combined control system is proposed. This system can realize both grid-connected power generation
and power quality regulation. One new method is proposed based on the traditional maximum power point tracking
method, and the flow diagram is given. Based on the proportional-integral control strategy, a modified
proportional-integral-resonant control strategy is applied to the combined control system, the advantage of strategy and

the calculation method of parameters are given as well. At last, simulation models are built through Matlab, and results
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show that the structure and control strategy of the system are valid.
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Fig. 1 Structure of the combined control system
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Fig. 2 Principle of the MPPT
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Fig. 5 Simulation results of the MPPT
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Fig. 7 Bode diagram
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Fig. 8 Simulation results of the combined control system
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Fig. 9 Simulation results of the active power filter
5 %it

ARSCHEFE T — T B B8 S LI M S REREAT
HLRE I B T 1 G PSR S B R ST SRR
AR R, AT SR N T2, A% G L 0 BV 1)
PEREAT T, IR . mRks AE PL K
U2 i S AN GG £ 1 W W ot [
HIPL . ik Matlab 7 BN RGBT L
T R TOTEBOE, RS R T OO
R VL HLRE TR TR TS R B H AR
B3k
(1] i, REDCR AR AR K RIIFEI]. BMEOR,

2007, 31(20): 77-81.

XU Honghua. The study on development of PV

technology in China[J]. Power System Technology, 2007,

31(20): 77-81.

(2] JEAK, B, 3B, & HA HREUR T DI RERDBAR
M RGHEFTIERE[T]. ) RGERY SR, 2012,
40(9): 137-145.

ZHOU Lin, ZENG Yi, GUO Ke, et al. Development of

photovoltaic grid-connected system with power quality

regulatory function[J]. Power System Protection and

Control, 2012, 40(9): 137-145.

[3] T&=, DM, 5, % KEBRATERIE
TR SN U REVHE AT BE AT )], HL TR
23], 2012, 27(11): 248-255.

NING Zhihao, LUO Longfu, LI Yong, et al. Analysis of

energy saving and harmonic power characteristics and its

effects on electric energy measurement in high power

Transactions of  China

rectifier system[J].

(4]

(5]

(6]

(7]

(8]

[9]

(10]

(11]

Electrotechnical Society, 2012, 27(11): 248-255.

EIR2, Mo, XBEE. RSN D AMEMY.
Jemt: MUY AR AL, 2005.

TR, SEME, IR, AURHE DRI 1 it T A A
B S AR AR B (7], M T EE R AR, 2012, 27(2):
235-242.

YU Jingrong, SU Mei, SUN Yao. Improved repetitive
control and its optimization for active power filter[J].
Transactions of China Electrotechnical Society, 2012,
27(2): 253-242.

WU T F, NIEN H S, SHEN C L, et al. A single-phase
inverter system for PV power injection and active power
filtering with nonlinear inductor consideration[J]. IEEE
Transactions on Industry Application, 2005, 41(4):
1075-1083.

HAN B, BAE B, KIM H, et al. Combined operation of
unified power quality conditioner with distributed
generation[J]. IEEE Transactions on Power Delivery,
2006, 21(1): 330-338.

FREZR, FRERR, T 9, 55 JeRIFRAk i SH -
JEBAR GBI B RG A3k, 2007, 31(8):
61-66.

ZHANG Guorong, ZHANG Tieliang, DING Ming, et al.
Combined control of active power filter and PV
grid-connected generation[J]. Automation of Electric
Power Systems, 2007, 31(8): 61-66.

WORE, A, BEK, 5. BT e = maEhim
AR A GRS D R G R I S,
2012, 40(11): 36-41.

HUANG Tianfu, SHI Xinchun, WEI Debing, et al. Study
on three-phase photovoltaic grid-connected inverter
based on current deadbeat control[J]. Power System
Protection and Control, 2012, 40(11): 36-41.

G, EEBL AT, S5 — MR IR KD
R PRI B RGP S5HH], 2012, 40(8):
105-109.

GAO Zhiqiang, WANG Jianze, JI Yanchao, et al. A fast
method of maximum power point tracking for PV[J].
Power System Protection and Control, 2012, 40(8):
105-109.

XU, M, FLEE, S AR AR B
[T, H L EAR AR, 2012, 27(8): 64-70.

LIU Bo, YANG Xu, KONG Fanlin, et al. Control strategy
study for three phase photovoltaic grid-connected
of China Electrotechnical

inverters[J]. Transactions

Society, 2012, 27(8): 64-70.



-4 . CE R R R EEL

[12] B, fRaitx, Bl 45 PIEOLIRIT Mg g ki

LI ASE SAWTIE[0]. WD R G IR 5, 2013,
41(15): 30-35.
ZENG Bin, XU Hongbing, CHEN Kai, et al. Algorithm
research on the stability control of bus voltage in
two-stage photovoltaic inverter[J]. Power
Protection and Control, 2013, 41(15): 30-35.

[13] B2, RIS, LT Boost HLE (IR Mt e KIh=
ERERRGE]. B THLTEOR, 2004, 38(3): 55-57.
ZHAO Hong, PAN Junmin. Photovoltaic maximum

System

power point tracking system using Boost converter[J].
Power Electronics, 2004, 38(3): 55-57.

[14] ZFnt, S JGIRHEMTE Boost HiM H )i KT R
EEJ]. B HR, 2013(4): 21-24.
LI Jing, HU Renjie. Maximum power point tracking of
photovoltaic cell in boost circuit[J]. Electrical
Technology, 2013(4): 21-24.

(16] 55, FME, FRBr. JeIRARGE s K Th A i BRI 5 75
%M%m.%ﬁ%?&ﬁﬁma%ummaa
GUO Yong, SUN Chao, CHEN Xin. Research on
maximum power point tracking method for photovoltaic
system[J]. Power Electronics, 2009, 43(11): 21-23.

[16] Wk, Bix, TR, 5. =HDGRIFRIWAZ dsAE LL g

PREEIAS B [I]. ATFAEREUR, 2014, 32(2): 152-157.

HU Ju, ZHAO Bing, WANG Jun, et al. Design for quasi

proportional  resonant controller of three-phase

photovoltaic grid connected inverter[J]. Renewable
Energy Resource, 2014, 32(2): 152-157.

(17] Sh3k, S0BTES, 25, &% =AM IR s LL Al Peds
il S HG 0 JES R4S ) R AT 0], B DB AR, 2012,
27(8): 56-63.

MA Lin, JIN Xinmin, TANG Fen, et al. Analysis of
three-phase grid-connected inverter proportional resonant
control and grid voltage feed-forward[J]. Transactions of

China Electrotechnical Society, 2012, 27(8): 56-63.

s HEA: 2014-05-25
{E&ET:

MARE (1972-), 4, i, sz, L2 FEH
HEBFMER. BAHA%ES,; Email: yanggx fly@
163.com

X kMg (1988-), %, @ik, MEAARA, E2H
RAEHRRIF ML ® 5 B4R EHE; E-mail: 1dpeng
0424@163.com

TR (1988-), %, MEARAL, TE2HAH QAL
RE IR RS FIRIFI=H].

(%a¥h 4



