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Analysis of Double Phase Shift Modulation Technique in DAB Converter
Using a Loss Map
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Korea Advanced Institute of Science and Technology

ABSTRACT

¥ =EoAE Loss maps 53t Dual-Active-Bridge
(DAB) #1¥¥] Double Phase Shift (DPS) ¥z W& £43
th. DAB ZIHE 9] o] W] F 1453 235 Atol9o 9144wt
4 Al9J8}i= Single Phase Shlft(SPS)ﬂ 7 g AREE AR
Adss dEet A7) Jhesithe wdo] gltk wek dE
S AgstHA Aol gt 54 ms Aol7t 7F53 Double
Phase Shift (DPS)7} ¢17-5 1 % 2k B 79 vt E
g &3t &S5 FHugses otk “]raw 2 E=dAE
Loss mape E3fo] DPSe &8 AFHoz 3l Ao

Hamo] WHlo] wWE AYA Ao AT F Qe E48
Aotk

Dual Active Bndge(DAB)L‘— Fapgko
sithe §54S 7 ok 7'5‘} IVSE §3 =
=& A9 WUE d714 HdAEN §
Transformer(SST) A7) 4 5}013?1]5 Ag2k, Al A

Soll ZEA ARSI gl

DABE Alo3te= W2 5 sy SPSE 1% 13 #o
Inner phase shift ratio(D1)S 12 #X% A Outer phase
shift ratio(D2)E ©]&3to] W& Aofgtr}. o]t SPS+= 1t
@8 AT Qdvke de] AR Alo] R 13453 2
a5 Abele] 91 Abel2 gkl wiEl "a oo AFUF
&4 9 W] &3] Bhas FUMsh w3 A o5
(M=V/nVyel 1o HojxA =i i,(t)>0 2
if(ty) <05 WHESHA] Ralnz 233 e ZVS7h SAsHA|
%t |k s R Q(ty) >0 R oagt) <0 2AE W
84 B3 =W 13 ule] ZVSr7E wAskA] sk Hk
Z, = 29 Fo] WAste] &Ao] AR A At

ole] we} DI, D2q Ao} WER F5= DPSE E35k9 ZVS
‘:”-r] Q-zl— _43_ g/\g} ul /\_I,]z] )\;},] /\Eaﬂz\ 7]-)\[9]
e Hast ‘33 Fady Hag) 3R s2= AF 3‘]
23t £& HASE g A9 gy 0}7(]”} °]
B2 g8 d¥d - e E B3 B s

|

uEh B =RolAs AHH 589 S ¢s DPSY
2914 Aol A LASHE AA &4l sk Loss maps 2
Aeka A8k

-52-

Single Phase Shift

‘* — i — r——! i
o ||l «—-‘
= DTt DIt ‘ |
=ThE DI = Inner phase shift ratio( = 1) ||
> g‘n L 1] D2-Outer phase shift ratio
0 2n 4 6m
Secondary side
/—j%
—0
+
= Vo
L_O

~ Double Phase Shlft
D1 1T L
‘ DI = Inner phase shift ratio
D2 = Outer phase shift ratio

T2 1 DAB DC-DC ZAtHE| Zt2ts} 3=
Fig. 1 The simplified circuit of a DAB DC-DC Conver ter
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Fig. 2 Leakage inductor current waveforms by ZVS Range under SPS
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Fig. 3 Waveforns of DAB under SPS ( V1, Vjo, 4;,) & Mode 1~3 simplified
circuit (Left voltage source = 1}, Right voltage source = V)
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Fig. 5 Total Loss map of switching devices as a function of D1,
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Fig. 6 Loss map of turn on, turn off, conduction losses in switching devices as a function of D1, D2 (380 V)
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