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Three—Phase Interleaved Isolated High Efficiency Boost Converter
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ABSTRACT

In this paper, a new three-phase interleaved isolated high efficiency boost dc-dc converter with active clamp
is proposed. The converter is capable of increased power transfer due to its three-phase power configuration,
and it reduces the rms current per phase, thus reducing conduction losses. Further, interleaved operation of
three—phase boost converter reduces overall ripple current, which is imposed into fuel cells and realizes smaller
sized filter components, increasing effective operating frequency and leading to higher power density. Each
output current of three—phase boost converter is combined by the three-phase transformer and flows in the
continuous conduction mode by the proposed three-phase PWM strategy. An efficiency of above 9%6% is mainly
achieved by reducing conduction losses and switching losses are reduced by the action of active clamp
branches, as well. The proposed converter and three-phase PWM strategy are analyzed, simulated and
implemented in hardware. Experimental results are obtained on a 500 W prototype unit, with all of the design
verified and analyzed.

Key Words : 3-phase dc-dc converter, Isolated boost converter, Interleaved, Continuous current conduction
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Fig. 4 Power circuit configuration of the 3-ph interleaved isolated boost converter with active clamp
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Table 1 The equations of voltage transfer ratio

1>
o
frtl
%o S
k1
i o

FEH (D) AgAdn (VIR)
DT, (DZTST 4D,
- + +
0~ 1/3 Vo nL, Ly, 3R, Ly
v, 21-D)
3R,
n- ——gﬂikk—+ 3n°L 2-+4
V3 ~2/3) nR.T, R T,
Vv, 2(1-D)
_1—D+\/(1—D)2+ aL,
23 ~1 | Yo__ " n 3R T,
Vi 2I‘Ik
377RLTS

=R N A

e



500 ENE EHE FOGE 1448 Z65E 20094 121

25
20
»---- NVTR (Boost Converter)
—=8— NVTR (Proposed Converter)
15
10
5
0

JO% 6 FE[H| Halof| 2 Mtz MUMEH| Jej=
(MM, BAE Z8{E, AM; XM otete ZA8{E)
Fig. 6 Nomalized voltage transfer ratio (NVTR) graph

AaideE 24 2929 | & A Wty 14 =
o] A Ay ze] AFHE AuUAZL T T 29A
2 FAZ 2905 Ao A VAT AZE= ol
YA Eth Aok 3 FAlo] 7 29Xk W &
2= AR#%s 4438 A 5+ JEs FE9] 2
o] ¥4 g~ ke Aol FAx 297 5,0
telA ZVS | & H7| e v 2 270
g a3},
Vi
V.= T=D) 8

2 2y ) CLe VE @

2 .2

Ll ° ZL, <t0*)+ 3 eq c

¥ 2 REH| Hajo| wE HAHE EHMTF 2] rms 4t

Table 2 Rms values of converter output current for
various duty-ratio

Rl R N
0.25 5.64
0.30 5.45
0.40 5.25
0.50 494
0.60 4.83
0.70 493
0.75 5.32
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