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A power quality composite control strategy based on large-scale grid-connected photovoltaic power generation

HUANG Dongdong', WU Zaijun', DOU Xiaobo', MO Xi', ZHAO Bo*
(1. College of Electrical Engineering, Southeast University, Nanjing 210096, China; 2. Zhejiang Electric Power
Corporation Research Institute, Hangzhou 310014, China)

Abstract: To maximize the potential benefits of the structure and function of grid connected inverters and integrate the
function of filtering and reactive power compensation into PV power plant inverters, while achieving multi-function
reusing, such as active grid, harmonic suppression, reactive power compensation and voltage compensation. After
researching the controlling strategies of inverter and power quality characteristics and controlling methods, the topology
of PV power plant is improved, based on which the reactive power allocation strategy of dynamic stability margin of
inverter is proposed, and the controlling strategy of shunt connected inverter and series connected inverter are researched
in detail. The use of the controlling strategy mentioned above effectively implements the power quality complex
governance of large-scale grid-connected photovoltaic, and the correctness and effectiveness of the proposed controlling
strategy is verified by PSCAD/EMTDC.
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Fig. 1 Power quality problems of photovoltaic power plant
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Fig. 2 Topological structure of PV power plant
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Fig. 3 Structure of voltage quality control portion
3 RIRBIZHIRIER
3.1 FHEE LR/ LN R S BRI

HAT VR SR AR ER 5 K240 500 kW, [A]
WEOGAR il FHAR 2 AR 2RI A, &l 2 o
ARG AR BT D o MPPT g KR R ER R,
Jo Ll T = AR AR 4R
A B i A e TR AR 1) 2 A
ST Dy tH AN R, 6T = s il R UL,
To DM T R e S i e B (1 RUNAE I
AR HC, ASSCHR T — M T AR 35 3 )
RAEATCT) 3 BEANE,  ARYE 1048 25 A S A 1)
D& e ), (PR,

S —P dP.
Qref _ai_l (1)

Q _ imax i
ref i~ gn

dt
Z(Simax _Pz)

i=1
K Qs S FPAIIINEE i AR B4 52
TEI AL AU I KA AN SN i AT 2%

O NENTREE; o N @ NERLRIEES
W R, mRQ)SGH.
Q; =H(Simax’E’t) 2

A, HOE @SR EL, doe TR e h3h3s
WS LR, eI AR T i R e
3.2 EREATETHRERYFH BRI T 28 FHE M IS H A3k

MR ATIN i p-i qikal A3, =72
Wb i M iy 4 Cspp C FARANMTIIJE S 25 (LPF)
JEAFEN P BLAT D Rt , Rk,
AT LA i) KAz i Shi it o

WA 4 o, A Dy s ks A 4
A WA R B, R LRI AR Fa it MPPT )%
HHRU, , BH54E LU, =800 V
BEATLLER, A B BT o 2, wl R s B
ToT BRI AMEE BOGAR I I R H

: [ e,
Sin-Cos W U,

e—» PLL

TE kb 29> e Js )

4 FERELRFSRAEGHEEE

Fig. 4 Schematics of parallel inverter current instruction
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Fig. 5 Control block diagram of parallel inverter
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Fig. 6 Diagram of compensation voltage feedback control
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Fig. 10 Compensatory voltage waveform of series inverter
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