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FACTS Based Flexible Switching Device Without Circulating Current

WANG Yufeng, LYU Fei
(Faculty of Electrical and Control Engineering Liaoning Technical University, Liaoning Huludao 125105, China)

Abstract: In power distribution network, when separate operation mode is switched to parallel operation mode by
the bus with load, great transient pulse current will be induced to seriously harm safe operation of the power grid.
In this study, a new flexible switching device based on flexible AC transmission system (FACTS) technology is
designed for power system. Its principle is analyzed, its topology is proposed, and its mathematical model is
established. In this switching device, cross decoupling control strategy and phase-locked control are adopted. It is
verified through simulation and field prototype experiment that this device can implement switching safely and
reliably without circulating current.
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Fig. 1 The vector relationship of bus voltage and flexible
switching device output voltage

WA (8 ) 2 B T i Y L R i Us=c 260, X 34

H s Jr) Y 3R N
U\=a-sin(wi+6)
Uy=b-sin(wt) 4)
Us=c - sin(wt+¢)

DL bRy H Ty 28 558 5 4B ) 2 e B T A T B
fill e FACTS AR | R FH A2 SCff A2 i) SR s F1 TR 31
) S 30 v, T JC B M 1B [ R
12 BARGEZUEWEENRINGNY

0 Ve 1) T 2 L A% S 1 DO 1 D A 3
VB, J&— i BRI BT I -5 22 42 4 5 ] A 422 )
B BENS S B I SL ) R GEZ TR AT AN T
U IRl R ] ] 3 B 0 A\ R GERIT, 9 R GE 0 it
ST AR R HIRA R G Z )5 fETE A R E
A —AS T8 e 2 B ) 2 S P B B A A
5P EEREL i TR 22 AH SR L AR A, O AR REIBRTT
KW A T RO 2 B AR R BRI
TP T, S B2 v, s JC B i 1) 480 IR #5247 20 1
AL R G AMER WL 2,

QF,
+ AU, —

R 0%
AR E
(FACTS)

P 1 Ql lmmmmmmmm frtriniabeieheintunial P 2> Qz

51 i) DG B 2 B

B2 ZHEWRSEHEIMNEHEE

Fig. 2 The topology structure of flexible switching system
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Fig. 3 The topology structure of flexible switching device
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Fig. 4 Flexible switching device mathematical model
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Fig. 5 Current control structure diagram for flexible

switching device
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