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Study on low-voltage ride through control strategy of photovoltaic system based on super-capacitor
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Abstract: To avoid serious consequences caused by photovoltaic system suddenly loss connection from the power grid when power
grid disturbances or malfunctions happened, this paper researches LVRT control strategy of super-capacitor-based photovoltaic
systems. When the grid voltage drops, the super capacitor is used to absorb the active power, balance DC bus voltage, and reduce the
power injected into the inverter to prevent the inverter overcurrent. Simulation results show that this method greatly improves the

photovoltaic system's low voltage ride through capability, ensures the safe operation of the PV inverter, meanwhile provides reactive

power support to stabilize voltage of power grid, and is conducive to failure recovery.
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Fig. 1 General requirement of low voltage ride through

capability for photovoltaic power plants
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Fig. 2 Structure of PV grid-connected system
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Fig. 3 Super capacitor simplified model
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Fig. 5 Super capacitor energy storage device
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Fig. 6 Super capacitor charge and discharge control
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control strategy (phase a)
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(The dotted line is the case without super-capacitor)

wV ilA

PIW Qfvar

UV 1A

-200
005 0.1 02 4, 03 0.4 0.5
(a) FELITS HLHAE i T2
300 0
200 I
100
o ; ; . . .
0.0 0.1 0.2 s 03 0.4 0.5
(b ERL IS O

400

200

T a1

it it

0.1 0.2 0.3 0.4 0.5
t's

(o) ATIhA T Th

- 81 -
1.0
0.8
o 0.6
o
0.4
0.2
0.0 0.1 0.2 y 0.3 0.4 0.5
(d) Th e H E
800 e &
600
:,, 400
200
0.0 0.1 02 , 03 04 0.5
s
(o) P LT
E 10 BJEEE 0.7 pu. (atB)
Fig. 10 Voltage sag 0.7 p.u. (phase a)
4 Zig

AR SO G L A A RE AR DG AR T Y R L R 4

e TS I RTINS (7 FAR K 46 UEAE

WPy i R LS I 190 5 P s TR I, B 2R AR

A B I BRI AT DA, SRS

AR BRI AR E , PR DRAET AR 23 0)

HLR R TC R e 08, Bk, BATHL

SRIIC AR 2 AE ) o 1SRN 5 B sl T e Dy

(= S NIEC A NE & SR VN RPN R S A L o

WAL AN R AT S HAE M, R RGHA

IR BRI

Sk

(1] By 55—, BN, 55 KERIFMDGIRBEEEIAR
ZER[T]. ARG H S, 2011, 35(12): 101-107.
ZHAO Zheng-ming, LEI Yi, HE Fan-bo, et al. Overview
of large-scale grid-connected photovoltaic power
plants[J]. Automation of Electric Power Systems, 2011,
35(12): 101-107.

[2] HSU C W, LEE C T, CHENG P T. A low voltage
ride-through technique for grid-connected converters of
distributed energy resources[J]. IEEE Trans on Ind Appl,
2011, 47(4): 1821-1832.

(3] 1R H 9 22w DI AR HE 3t 12 L I 5 AR RV (IR 4T) S
2009.

[4] AZEVEDO G M S, VAZQUEZ G, LUNA A, et al.
Photovoltaic inverters with fault ride-though capability[C]
/I Proceedings of IEEE International Symposium on
Industrial Electronics, Seoul, Korea, July 5-8, 2009:



-82 -

&) &GS

(5]

(6]

(7]

(8]

[9]

(10]

549-553.

ABBEY C, JOOS G Effect of low voltage ride through
(LVRT) stability[C] //
Proceedings of IEEE Power Engineering Society General
Meeting, San Francisco, CA, USA, June 12-16, 2005:
1901-1907.

TR, X, ML, AF. = AHDEIRIFE M K
ARG IAMRRAED]. B THARSR, 2011, 2600
FJ 1): 242-246.

ZHANG Zhe-bo, LIU Jian-zheng, MEI Hong-ming, et al.

Study of reactive power compensation characteristics on

characteristic on voltage

a three-phase double-stage grid-connected photovoltaic
power system[J]. Transactions of China Electrotechnical
Society, 2011, 26(S1): 242-246.

CASTILLA M, MIRET J, SOSA J L, et al. Grid-fault
control scheme for three-phase photovoltaic inverters
with adjustable power quality characteristics[J]. IEEE
Trans on Power Electron, 2010, 25(12): 2930-2940.

WRise, R, ARue&, 5. GOk HImbi G i Hs 28 8t 11
TCUHERIENE[T]. W) R RI 5454, 2012, 40(17):
6-12.

CHEN Bo, ZHU Xiao-dong, ZHU Ling-zhi, et al.
Strategy for reactive control in low voltage ride through
of photovoltaic power station[J].
Protection and Control, 2012, 40(17): 6-12.

ARRISY, TR, S, AR FE TR RE AU
W3R WU HL S ZF AT S ) R G Rd 40,
2012, 40(10): 48-52.

ZHOU He-ping, YU Peng, ZHOU Wei, et al. Study on
the low voltage ride through of doubly fed wind

Power System

generator based on the supercapacitor storage[J]. Power
System Protection and Control, 2012, 40(10): 48-52.
ettt s, pron, WA, & VAR s R

(11]

(12]

(13]

e WA R 1
26-31.
HOU Shi-ying, FANG Yong, ZENG lJian-xing, et al.

Application of supercapacitors low voltage ride to

[]. WML IEHI2A4R, 2010, 14(5):

improve wind power systems through capability[J].
Electric Machines and Control, 2010, 14(5): 26-31.

Y, JK, FRB, S5 ARt TR Be s BT 5T
[J]. L LEAR2EIR, 2011, 26(10): 211-226.

FU Wang, ZHOU Lin, GUO Ke, et al. Research on
cells[J].
Transactions of China Electrotechnical Society, 2011,
26(10): 211-226.

FRE, EIAE, BT, & OGREESIRAED 2
TECARIF ARSI RGP R [I]. W) R Gek
P51, 2011, 39(10): 70-79.

WANG Xiao-lei, WANG Wei-xing, LU Jin-sheng, et al.

engineering analytical model of solar

Modeling of PV array characteristic and application in
testing system of PV grid-connected inverter[J]. Power
System Protection and Control, 2011, 39(10): 70-79.
PR, e, w R, S BOOGIRR RS Re
TR RS [J]. B L EOR SR, 2011, 26(34 T 1):
247-252.

YUAN lJian-hua, GAO Feng, GAO Hou-lei, et al. Unified
energy control strategy of stand-alone photovoltaic
system[J]. Transactions of China Electrotechnical Society,
2011, 26(S1): 247-252.

et HEA: 2013-09-12;
EHTEIN:

{&E HHF: 2013-11-12

XA (1991-), F, MEHRAE, HFRFH @AF LR

5 M L B A; E-mail: 840975822@qq. com

ERE (1970-), %, W, 8348, MRS hies

EALE AR 0977 el



