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Control System of Bi-directional Z-source Inverter for Electrical Vehicles
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Abstract: The topology operating principle and Pulse Width Modulation strategy of bi-directional Z- b ARG RN
source inverter were analyzed. Based on the switching signal flow graph method, the unified model of b R
control system was developed. The rated operating point was derived from the steady model, and the g
. . ) . P EENE
transfer functions were derived from the dynamic model. Due to the presence of two control variables D - —
and M, the control system of Z-source inverter is very nonlinear. First, the control variables were AR R
decoupled according to the dynamic related method. Second, a dual closed loop controller was proposed F J& Lk
to improve the stability and dynamic performance. In addition, the system stability and dynamic b YRR
performance were analyzed thoroughly based on the BODE plot. A prototype of a 55 kVA bi-directional

R SR ]
Z-source inverter is designed to verify the principle and demonstrate the performance of the proposed : ‘E' %J%{
topology_ } Yllﬁllm%‘gﬁ

F Article by Zhou,Y.D
k Article by Xu,H.B

Institute of Electrical Engineering, Chinese Academy of Sciences

Keywords: bi-directional power flow Z-source inverter discontinuous current mode stability
of system design of controller electrical vehicle k Article by Zeng,L.L

F Article by Yun,X.H
e A H 1 2009-05-21 1] H #1 2009-09-23 R £ i & 4ii H ] 2010-01-12

DOI:
A TH :

TARAEE - Tk

1 # 15 -
V£ & Email:

225 30K

AT R RS E

1. S s RIS 0 IR 2 IR & AT U5 FE D8 B 2 AR IR A s T VA L] P L LR AR,
2008,28(18): 54-60

2. PR FhonTE BT SRR A0 R NG i S AT R G AR E MER s i [J]. R L LR 2R,



2007,27(25): 32-37
3. 5 XJ) IS AR R VR RS A R LT B B 1 ) LA I 9 3] b [ L R 23R,
2008,28(14): 123-128

4. AN A0 w4l PhVE T AR R T B 2% I AT RE A AR AR % W I 3] R L TR 24, 2009,29
(4): 84-90

5. XN 7) B SR OB RIPS SEE B e FEE I LR BFFE[I]. v B HpL LR AR, 2009,29(12): 93-98
6. BHDRUE B4k BAET IR A S b T B H AL R S PW M G s S FSE [T, I E AL R AR,
2007,27(30): 87-91

7. fUESC RBEVL PNEL TKAR T SIS BHLERE) RS R E T3], R E E L LR 244, 2006,26(6):
136-140

8. kAT LTFH AR IETAL A A MR SR 4 ] LR Gkt s P RS [3]. R I F L LR 244, 2008,28
(30): 109-112

9. 5 X|J] BINE A K D URT RS A B LT R B R 5 1 ) LA A [3]. b FE L R 23R,
2008,28(11): 126-132

10. Fridks BitE 42500, 22 5Boost Ly AL 4 s 7 SR A AR 85 [0]. H B FEHL T AE244R, 2010,30(3): 8-13

11. BRiEM ERFE Beow. 2280 E R AL ds B m AT 8 A2 45 [3]. PR Pl TRE2#4), 2010,30(9): 20-26

Copyright by A1 [E FEHL TR 244



