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ABSTRACT: In allusion to dissatisfied voltage quality of
microgrid, a dynamic voltage restorer (DVR) based on
photovoltaic (PV) generation/battery units is proposed.
Utilizing PV generation/battery units as energy storage
component and via rectifier, the proposed DVR is connected in
series with the point of common coupling (PCC), where the
microgrid low-voltage is connected to distribution network.
Three operating modes of DVR, namely the dynamic voltage
restoration mode, the uninterruptible power supply mode and
the micro-source mode, are put forward. Through reasonably
control strategy, the switching-over among the three operation
modes can be effectively implemented to improve the
utilization rate of DVR. The dynamic voltage restoration mode
of DVR can suppress voltage sag and voltage swell effectively,
thus the voltage quality is improved; the uninterruptible power
supply mode can improve the reliability of power supply; using
the micro-source mode, the power supply from power grid can
be reduced and it is favorable for energy conservation and
emission reduction. The effectiveness of the proposed DVR is
verified by results of simulation based on Matlab /Simulink.
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Fig.1 Layout of DVR based on a photovoltaic/
battery hybrid system
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Fig. 10 Voltage of monitoring point (2)

£
8

T
5 J\MMJU\MM AAEALA Y
P LIy
AT

0.0 0.1 0.2
Hs

El 11 DVR #iir[E(2)
Fig. 11 Output voltage of DVR (2)

5

L2 BV
=

Eﬂ T o,
B oA .. i

0.0 0.1 0.2
s

E12 #MEEHEREQR)
Fig. 12 Load voltage after compensation(2)

T, Wl AMErE R DU R R AT R A
B4R, T ASCIR I DVR ) R0 4k e o
HATHMZ -

3) JEHETE A HLREW i 2 ST 7T K

S 2 6 R R R AL L A2 B g SR, DAy
AFEER MG, SUH S EE & BRI AT
JRBIETSEEL e, KRR B RSB NI & A FE G
2T W R R BE 7 Al B 13, 14 Bios. B 1504
PR AR AR EE, B 15 ATLEH,
FEOR RS BE f i mT AR R S i, i EH ST
R, A KEMAEA, AR,

200
0
-200 . ) . .
0.0 0.1 0.2
s
E 13 RGEF G EEEE
Fig. 13 System voltage when stopping supply

T e ) B BV

0 B
ﬁ ' adid
—400 H
& 0.0 0.2

B 14 DVREH IEE(%I%E%??E’C)

Fig. 14 Output voltage under micro-source mode

E A R Y P A T A ey

-EBJ i DL T

CR L TR
0.0 0.1 02

ifs
E15 AHBEEEEREARN)

Fig. 15 Load voltage under micro-source mode

4 g

1) FETE R HFICH DVR BRECB A
W, B2 R B IR, T e
HAET AL, R ELE .

2) AR LLM T, DVR al/E AN
frpt e, Wb T EM R B R H, FAMHAESR
RAFIH, LT TR .

3) % DVR Wb T J8HE DVR M&RIRE, K
R T & R .

Bt

AXAFET “LBAEZFERT HFRROH
AT ZHRITB” R, bt

% 3k

(1] MEse, 7. ROBMTRTELR ERE NN A TR, L
AR, 2008, 32016): 27-31.
Zheng Zhanghua, Ai Qian. Present situation of research on microgrid
and its application prospects in China[J]. Power System Technology,
2008, 32(16): 27-31(in Chinese).

21 &M, EEE, [E, W WelMBPERLsAm. WhRSAH
{6, 2007, 31(19): 100-107.
Lu Zongxiang, Wang Caixia, MinYong, et al. Overview on microgrid
research[J]. Automation of Electric Power Systems, 2007, 31(19):
100-107(in Chinese).

(3] BEfE. REE. EToAm2URENMMIEAD]. LhRGAH
Hahibedi, 2008, 20(1): 121-128.
Zhao Hongwei, Wu Taotao. Review of distributed generation based
microgrid technology[J]. Proceedings of the Chinese Society of
Universities for Electric Power System and Its Automation, 2008,
20(1): 121-128(in Chinese).

41 Al B wiERAMET) RIS AS WMD), AR,
2006, 30(14): 36-40.
Shi You, Yang Honggeng. A dynamic voltage restorer with harmonic
compensation function[J]. Power System Technology, 2006, 30(14):
36-4(in Chinese).

[51 FASEH, ®EH, D4, S RRERGDIE. L
A, 2007, 31(12): T4-77.
Zhou Xuesong, Zhang Zhiyong, Ma Youjie. Study on interline
dynamic voltage restorer[J]. Power System Technology. 2007,
31(12): 74-77(in Chinese).

(61 EHIE, FEW, B . WS ESNAE LR RE
BEIOWEET. o PR, 2004, 1(38): 1-3.
Wang Kaifei, Li Yandong, Zhuo Fang, et al. An unremitting dynamic
voltage restorer [J]. Power Electronics, 2004, 1(38): 1-3(in Chinese).

[71 E=E, &4 kb, F ETEIRLERERRSNAEL
HOEFT . R HEA, 2007, 31(8): 58-62.
Wang Yunling, Zeng Jie, Zhang Buhan, et al. Dynamic voltage
conditioner based on ultracapacitor energy storage system[J]. Power
System Technology, 2007, 31(8): 58-62(in Chinese).

8] Fde, FF84. Evmc e L R )RR R R T
[N, HLMHEA, 2009, 33(19): 152-158.



35374 B3

BB R

615

9

(101

(1]

[12]

[13]

Zhou Long, Qi Zhiping. Modeling and simulation of flywheel energy
storage unit for voltage sag in distribution network[J]. Power System
Technology, 2009, 33(19): 152-158(in Chinese).

Ashari M, Hiyama T, Pujiantara M, etal. A novel dynamic voltage
restorer with outage handling capability
controller[C]//2nd
Computing, Information and Control(ICICIC 2007). Kumamoto,
Japan: ICICIC 2007, 2007: 51-54.

Al-Mathnani A O, Mohamed A. Ali-Mohd A M. Photovoltaic

using fuzzy logic

International  Conference on  Innovative

based dynamic voltage restorer for voltage sag mitigation[C]//The 5th
Student Conference on Research and Development. Selangor .,
Malaysia: IEEE, 2007: 119-124.

B2, LR, RS R LR RS SRR IR M . £
A AE R AARRER,. 2010, 37(5): 1-5.

Lei Zhili» Ai Xin, Cul Mingyong. Coordinated control strategy of
series and shunt compensation of voltage sag in microgrid)[J]. Journal
of North China Electric Power University. Natural Science Edition,
2010, 37(5): 1-5(in Chinese).

X048, 2LRE, /2. DVR AR LR S eMERO LR SR
He LA WETI]. BACHL), 2009, 26(3): 13-18.

LiuYan, Ai Xin, Lei Zhili. Compensating voltage sags in microgrid
using dynamic voltage restorer and inverter microsource[J]. Modern
Electric Power, 2009, 26(3): 13-18(in Chinese).

FHIC, BHEE, w8, . RETOmEULEN R BGME
SUBEERFI). A, 2010, 25(4):  158-164.

Li Yonghui, Li Yanping, Peng Hui, et al. Design of a series

compensation scheme based on distributed generation[J]. Transactions

[14]

[15]

[16]

of China Electrotechnical Society. 2010, 25(4): 158-164(in Chinese).
P, i, WEE, T R REKTREE R
1. oh RS AH 78k A, 2011, 23(6): 87-91.

Luo Longfu, Li Tao, Deng Jianguo, et al. Simulation analysis for
constant power control of photovoltaic system with battery energy
storage[J]. Power System and its Automation, 2011, 23(6): 87-91(in
Chinese).

FIRE, F58. a7 MRS AR Wy A 2 s SR D). 1l
MFEEA, 2006, 30(6): 23-29.

Zhou Hui. Qi Zhiping. A survey on detection algorithm and restoring
strategy of dynamic voltage restorer)[J]. Power System Technology.
2006, 30(6): 23-29(in Chinese).

Mahinda V D, Perera A A D, Choi S S. Voltage sag compensation with
energy optimized dynamic voltage restorer [T]. IEEE Transactions on
Power Delivery, 2003, 3(18): 928-936.

W HE: 2012-08-24.

fELE &I

REESFR(1986), &, WEWFE, BIE N
FMLMUERE S 5SS, Email:
chengruifen @ 163.com;

WA, £, #eE, EREN W
RAEMAUDRLBITSHEH. KR F
T o AT AR A

EHE(1955), B, ##F, BELESN, W5

J7 T U R SERTEE AR RLEAT . ol AT BEIEREA

(FAESHE  £48)



