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Research on 1kW level bi-directional charger for 48V ESS(Energy Storage
System)
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Fig. 2 1kW level bi-directional charger block diagram

N
AL oy T -
o X

~ rlo o

oo K
o g T

ol
-

H

a2
N

of\

=l T
Oy 4,
st
b

4=

ul

-823-



Vin— Vout

L = T’LL * DTSW
. 2L < Pout
crm_ Buck Vout2 (1 _ D)
1
-][S D). =
- Buck t7 es + tcr‘m, Buck

a9 3& CCM % CRM &7l wE Buck-Boost Z1HH

2914 sgelth. 27 3 (@ OCM T2 Qg 2914 ot
golat, 17 3 ()= CRM &2 g 2913 vgolrh
a% 3 (h)E HW QL 2$1A7F CRM §2 o 2913 £4&
Zo]7] &l ILe] 0ol, ZVS &&& w Tun ON He 33
olth
tl RN " o8 i i Q1_GATE \\]77‘;{// 1 NI

Q1_GATE 1 .

= | | E

k B |
(@) (b)

J8 3 (a) CCM % (b) CRM 212[&E

M me el

2 H3st YHzE AlE2 0

Fig. 3 Comparison of discharge mode simulation waveforms using

(a) CCM and (b) CRM algor ithms
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Fig. 4 (a) CRM losses (b) CCM losses
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Table 1 Conduction loss and s

(w]
(a) Switch conduction losses (a) 0.414
(b) Diode conduction losses (b) 0.721
CCM (a) Switch switching losses (a) 1.71
(b) Diode switching losses (b) 15
Total losses 17572
(a) Switch conduction losses (a) 0.333
(b) Diode conduction losses (b) 0549
CRM - —
(a) Switch switching losses (a) 0.506
(b) Diode switching losses (b) 679
Total losses 1.389
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