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Bidirectional DC-to-DC converter combining Buck converter
and Flyback converter for Energy Storage System
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Fig. 1 A circuit configuration of the proposed
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Fig. 2 Step-down Mode, (a) Switch S; ON, Switch S, ON
(b) Switch Sy ON, Switch S, OFF

o D: o D:
Tr
,» ZE, »
2oy S by
= =
S: S:
C = C.

T
(a) (b)
08 3 SUZEE, (a) 2%1% S 0N, 22I%| S, OFF
(b) 2%1%l S OFF, 2%l S, OFF

Fig. 3 Step-up Mode, (a) Switch Sy ON, Switch S, FF
(b) Switch Sy ON, Switch S, OFF
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(a) ZURE VS, W, Voare ,(b) SLZE VS, Vs, 1D, VG
Fig. 4 Simulation, (a) Step-down Mode VS:, Vo, Vhas:

(b) Step-up Mode VS;, Vs, ID;, VC;
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Fig. 5 Simulation, Vi, Vi
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