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Fig. 1 Equivalent circuit of photovoltaic cell
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Fig. 3 Characteristic curve of photovoltaic cell output
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Fig. 4  Schematic diagram of StatCom
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Fig. 5 Simplified equivalent circuit of StatCom
Horp, VIVS 23531 StatCom ) i} At JH 7158
ARG R, X O SR, R W A5 B, I A

V.cos(8 + ¢) (5)
COSp

S Hy StatCom # JE 558 3 28 46 H P 199 A £
ST RS R I
LT L 22 StatCom WA TH T2,
.62 -

v, =

Hokiy th H FE A AC Ui 3R G0 H A [RIAE A7, 0 G By 3
() ERARTC TR -
v, -V,
0="5"V (6)
H X (6) , 42 B 1 R 5 &R G0 e 1 K7D
K F , StatCom nJ 43 fy —Fp TAERLA 4 F R Fw
x  StatCom W =Fh TIEMETS

Tab.  Three operating modes of StatCom

Vi >Vs i Hh A AT IC ) MY TRA
Vi =Vs BEA o5 /
Vi <Vs M M iy G 2y A2 T L R

3 REGIEFIREE

3.1 B RE s g

SCH S FH AR P I R S AR AR G AR 8%, T
9% Boost 15 3578 B B P 43 4L, He P T Z% Boost
AL i SR O MPPT 2 36, 45 1 32 G0 09 e K D % i
3 JE G AR L R FH IR s i, S BRI
3.11 #74& Boost % 3% %2 MPPT 3£ 4|

Shy kST I AR Z A AR A R, AR X
K H & 5L T RIS boost HL ) MPPT 454, 15 5%
FR AR H St 0 i+ R R PR 7 38 3k MPPT 5303
TR AR OGRS 5, AR5 5 S bR
OGRS R OIS 22 08, 77 2R PWM ik o
{55, E 0 98 99 R A R R A 4R I &R A

Kl 6 .
| =
1 N

v
MPPT | +\’%} {p1} PiM

B 6 BIZR Boost TiasHy MPPT $5 4

Fig. 6 MPPT control of pre-stage Boost converter
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Research on balance compensation technology of low-voltage distribution

network bsaed on single phase photovoltaic access
Hu Shi'?, Yuan Xufeng' ,Cao Mingjie'”* ,Zhang Tianwei' , Tan Zhukui’ , Wang Mian’
(1. College of electrical engineering, Guizhou University , Guiyang 550025 Guizhou, China
2. Electric Power Research Institute of Guizhou Power Grid Co. ,Ltd. ,Guiyang 550002 Guizhou, China)

Abstract : Affected by factors such as non-linear load and single-phase load, the low-voltage distribution network itself has a serious
three-phase imbalance problem. With the large-scale access of single-phase photovoltaics in the low-voltage distribution network, its
three-phase unbalance degree is aggravated ,resulting in a series of problems such as reduced transformer service life and increased line
reactive loss. In order to solve the three-phase unbalance problem caused by single-phase photovoltaic access, considering the three-
phase unbalanced factors of distribution network and the structural characteristics of low-voltage distribution network , this paper studies
a balanced compensation technology of static synchronous compensator based on instantaneous reactive power theory. Firstly, this paper
points out the three-phase unbalance problem caused by single-phase photovoltaic access, then analyzes the principle of static
synchronous compensator in theory, and puts forward the control strategy of static synchronous compensator suitable for low-voltage
distribution network according to the characteristics of low-voltage distribution network. Finally,a simulation model is built in PSCAD to
simulate. The results show that the proposed compensation technology can effectively solve the three-phase unbalance problem caused by
single-phase photovoltaic access.

Key words: single-phase photovoltaic ; low-voltage distribution network ; three-phase unbalance ; instantaneous reactive power theory;

statcom
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