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Abstract: A hybrid algorithm is proposed to calculate the minimum load margin under the constraint of
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static voltage stability. A fast and efficient method is proposed to identify the limit induced bifurcation for
the continuation power flow method,which considers the impact of reactive compensation device switching on
load margin,applies the power factor of load increment to constrain the direction of load growth,and takes
the generator reactive constraint into account to improve the adaptive step control strategy. A variable
weight coefficient and variable learning factor strategy is adopted for the particle swarm optimization
method , which applies a precocity criterion to carry out the particle variance with a certain probability and
combines with the simulated annealing process to prevent local optimization. Case test verifies the
effectiveness of the proposed algorithm.
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Fig.1 Typical structure of DVR
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Fig.2 Single-phase circuit of new-type DVR
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Fig.3 Phasor diagram of in-phase compensation
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Fig.4 Block diagram of improved dg transformation
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Fig.6 FFT analysis of d-axis and g-axis components

M 6 Al LIE 258 dg 72405 1 b & A iR
HAC R Y 2 UGB o T Otk dg 78 4 b 2 1K
o0 A T SR, X U A L R ) SR
AP AT 5 BR 2 UK A AR U oA P
B (H i3 B A5 30 B L 20 0 s L AR B U A
AE A% AR 1 1 D8 B 3 2603 B Y 18 I 0, U B
e HL L 5 A AR R O R i ad 3 (2) AT
1B DU B i TR ZE AN R M ik dg 72 g
i A B P A BT
32 BEBREIMEHE

A HIBEATE] 0.04 s B HL 90 JE 5 v 1 9 I 2 v
50% ,7£ 0.1 s BHREIEH  FLEIE MK 7 (a) BioR
DVR A I 3 v i 28 4l Pt & kb2 v T B 2
P LB A AR BRI UnEL 7 (b) BTl

400
=
S 0
£
-400 L . - L L - ‘
0 0.02 0.04 006 0.08 0.10 0.12 0.14
t/s
(a) HLIWHL R BOE
400
-
N0
3

-400

0 002 004 006 0.08 0.10 0.12 0.14
t/s

(b) Tk R IE
7 BEEBREIMEHEER

Fig.7 Simulative waveforms of voltage drop compensation
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Fig.8 Simulative waveforms of voltage
harmonics compensation
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Simulation and experiment of new-type dynamic voltage restorer
WANG Baoan',MENG Qinggang' , SHANG Jiao',HUANG Xueliang', LIU Wei?
(1. Electrical Engineering School,Southeast University, Nanjing 210096, China;
2. NR Electric Co.,Ltd.,Nanjing 211102, China)

Abstract: A new-type uninterrupted dynamic voltage restorer is proposed,which adopts multi-level topology
in its main circuit and locates between grid and load via capacitor coupling. Grid voltage is isolated by
transformer and rectified to supply DC capacitor. The in-phase compensation is applied for the magnitude
compensation of grid voltage and the improved dg transformation for the calculation of compensation voltage.
Simulation with software PSIM and experiment of a prototype demonstrate that,the proposed dynamic voltage
restorer compensates the voltage drop and voltage harmonics of power grid quickly and effectively,ensuring
the power quality at load side.

Key words: uninterrupted dynamic voltage restorer; cascaded multi-level; in-phase compensation; improved

dq transformation; compensation; voltage control



