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Study on Improved Control Strategy of Flexible Multi-state Switch
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Abstract: The control strategy of flexible multi-state switch (FMS) is a key technical challenge to ensure its high
efficiency, reliability and flexibility. In order to solve the problems that the parameter design of proportional resonant
(PR controller is complicated and is greatly affected by grid frequency disturbance in stationary reference frame, an
improved control method of FMS based on proportional complex resonant (PCR) controller was proposed. The
mathematical model of FMS was established in stationary reference frame, and the equivalent mechanism of control
strategy in stationary reference frame and synchronization reference frame was deduced. In order to ensure the multi-
mode stable operation of FMS, flexible switching control strategy of the rectifier side and inverter side converter were
proposed and analyzed in detail. Finally, the simulation model of FMS was built by Matlab/Simulink simulation
software, and the feasibility and effectiveness of the proposed control strategy are verified by the simulation results.
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Fig.1  The type structure of flexible multi-state switch
H P 1 AT, SR 2 R AT O T8 SR 5
AL , A5 W H R PR B AR e s v E] AR
TIER B AL A C T AR U, S M 4 A5 g
We U R R o o R 2 RS TT AR I
AEBRER T AR AR
di,,

L, A Ry =Sy — e

lac

ak

1
dig, ) (1)
Lk? + Ryig = wysp — eg
du,,
dtd = g~ lae (2)

KL, R AN R U SERCR IR 1, 4,
530 A FRLER L I Y o, B 0 1 s e 0 e, 20 AT HEL I
LI o0, BAH 3 1 55,0 85, 20 0 W TT G BR ALY o, B
B s u, N ELR R s F AR A=1,2,

FR A W B TC Tl D) R 0, BRAS AT 21 7 1k AL bR
R TFHAY) TCThE R

3 } )
P, = E (eaplop + eBkLBk) (3)

3 . .
Q.= 5 (eﬁklak - eaklﬁk) (4)

MR (3) K (4) e 24 ) TCU I
M
Lpr Lgpk Lpqk
_2 P Te, 1.2 O e
B 3 eik + ‘3;231; |:6BA:| ' 3 eik + eék [_jak:| (5)
TR 2y 2P BT DO oo, BRSO
g TN R TC U HL I o, B 532
WRHE(5) B 2 57 (5 B e 5 B Dy & 11
FAFEIBE S H o, BN E 5N

_ 2 Paeq t rie(eﬁl;

Uahref ( 6)
‘ 3 eik + 6123/;

. _ 2P ket € ricfeak

Lghret = g (7)

2 2
eu T ep



TR T, 5 e SRS TT K A st 45 ) R BT 5T

WA 2022F H52K F 13

Py, QAP IR B A
2 Fab AT R T B R

HT T 1AL, e R A7 00T PN AS
AL E LR R SO S P AR E A S
Iy i LA K S0 i AR o T [
A TE R M AR R AT AE MR AR 0 K BT |
BB 4% ) LA S SBORH R A5 (R AL, O 1 gk ke b 3k [) Rt
108 SR FH L AR R 28T AP SRS, T 81 2 s

3 [farer
(6)

(7)

(o) T HL HEAGT e HE P
12 WSR3 T e AR TP e il s

Fig.2 Traditional control strategy of flexible multi

state switch in stationary reference frame
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