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A control strategy of low voltage ride-through for grid-connected photovoltaic power system

ZHANG Ming-guang, CHEN Xiao-jing
(School of Electrical and Information Engineering, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: To improve the low voltage ride-through capability of grid-connected photovoltaic (PV) system, A LVRT control strategy
based on voltage oriented vector control is proposed. In the strategy, the voltage oriented vector control for the PV inverter is
proposed to realize active and reactive power decoupling control. During the grid voltage sags, the unloading circuit are used to make
DC voltage stable, and provide reactive power to support voltage recovery according to the depth of grid voltage sags. The
PSCAD/EMDC software is used to compare and analyze each electric parameters before and after LVRT control. The results of
simulation show the proposed strategy can make PV power system connected to the grid, provide reactive power to support voltage,
and realize LVRT.
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Fig. 1 LVRT requirements of the large and medium-sized PV
power stations
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Fig. 2 The required percentage of reactive current during the
LVRT
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Fig. 3 Equivalent circuit of PV inverter
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Fig. 4 Voltage oriented vector control for the PV inverter

FRARIF I TS Th BB, dq KR 28T 20048 38 1
A DhLh% P AIGDI D% O ik = (4) fr
o M 4 RIS (4) Hngn, i M 230l P A Q
FREEPE LB R ol $a A T i, FIE T
i AT BLA i AR S KA D D ARG )
Ui, IXSEI T B U2 5T 2 MRS, A
AR I K HL 2R 8 (I PR 2R S0 ST T A

3 3
P==(eiy+e,i,) == Ei
idd 23d 4
0= E(eqid - ediq) = _EEiq

2.2 WIEBAEM BT A E RIS %
2§ o A O R PR BT LAY
IV LB, B S T el A B R
WP b2 AR, A R B ), B
RIEIRIFE I K L RGeS RSB ATRE )

LU VAT S 2 T 0 0
Ry HIBEHEA . ST HUB 2 A B P BN
SEUh . P 6 S HUB B AR L G
B e AR DR AR R B 0% B, L Ok
PR S IO D P, BRI R U, I
T SR LR L

ol o e R BN S VS P, — P55
AN AP, SRIGAT AP HEATHIIE, 4 AP < AP

I, AN EEHN ELR N EAT LB 25 AP > AP, I,

FENEIT S, ) AP BEAT PLIAAT, %ot PWM {5
SRR S, AP BN T
AP I, DI E e L. LN R U, 1 A B
R AE, M ERMEETT MR U, . W, B2
BONEIAT RS M ERNESERU, |, U,
BI) H AT L

R[] ) DC

~IT
v

AC

5 ENfT R ER LA

Fig. 5 Structure chart of unloading circuit
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Fig. 6 Logic diagram of unloading circuit controller

2.3 LVRT =l R B

FE L s s I TR], G R AR g AN 2
PRAF T RRARES, T LA S0 AR 25 MR A R R0 H e R sk
AT SHRIEZhZh 3 (b Y, & — 5 e
T, I SRR L Fe AR, SEBIAIG F s 5

LR IER N, AR S S DS
NIRRT, R Semi 2 A i, A
B HE 4 PR IRSNA RS, WA AR
BRI RE: (MPPT) HAG 38U, | %SH
HHERME U, Z 8RR 2205~ 20t PLR 73 2
iy AR AR, T OBRIF AR 2
MIBRIEAE, A AREEBAT AT DIPRs ez, A
AT DR BRIEARES,  TovEx R I IC ) 3CHE,
PR e D S ] o

TSR, Selna (6) £33 10
DA e E i, ARG AR AR 24 HH A R
AT R LA, B (5 pr
e I, 1y AL REIE HLR -

i < (110, ) = (@) (5

2 HL o RS R A R IR, SRR P o s Sk
(R RE AT AR BRI IO T LR A e (B, G
Rk oL, BT s eI MR R ST A



SKIE, 55

DGR A B R G A HL s 2 e ol s

- 31 -

7 AE
MRYE B 2, AR s 2 00 8] I s (R C D LR 1
IR s (6) Pios.

1

-i:miixw

IN UN

l*
L=—2i+2, 0.5<£so.9 (6)
I, U, U,

Y Ycos

IN N

Ref: TR Uy o 1, 450
BRI . it U BRI R e
A AR BRI, LIRS (6)
BRI R L [ R . JeRIER R
b RGEM LVRT Fiblfe i 7 s

ol e R R R N HEARE 7 TR 2
B A B BTN I, MR, 0L
e Hh R 5

SR S () 7 TR 1 '

v | AR
R (615 1 T 1 f ARSI )

LU 5% I\l

TR R o) o
A,

WA RN T )
SRS

7 LVRT #=#HREE
Fig. 7 Flowchart of LVRT control
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Table 1 Design of system parameters
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Fig. 8 Simulation waveform before LVRT control
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Fig. 9 Simulation waveform after LVRT control
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