Dual Active Bridge Converter
Skt [ R i e

i‘ L{ P P L !n

bt

o V\S%‘i‘w “htr A Yt o
Need Lunt& V‘JWW ‘\OT -2'05 al
t\. lowd  urvrend
P Tawe:
e 2VS ¥ % “%H' |“J‘—
. ocaur T
3 ¢ R L e ey e
\,b-u.’ ‘6

cordlbivnt r, N 2 BPM‘ ‘?{r\ams ‘Paad.{ at ':f N
B T o prieny brdq

R RAC m‘%é ; cE [0

%JS CN\A'A on P.Mg( \J\;“g ;V%
Those © ﬁ Bo® -J_"j,;
3 ST Rs ¢
Thune 5r>7'—’r"""‘ r
Tp A 2 L 1 a . L{ dasind
— EL(IP1 > (1‘la3 % ) —> o oblein TR
L e c‘ low ?OJ"
e inly - € neede
short ol PO A “:‘;}ds primer \/
deod Fome Aevrees P -hF
4 DAS i~ ’l
Tp ¢ Touf modolokiva il oS
2s ok light lood

11/4/2014



Constraints on Inguctance
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* From previous analysis, !
smaller L, results in Bl "- »
smaller RMS currents in ' ”
converter
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* However, L, must be large
enough to store energy
necessary for ZVS
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¢ Near-optimal design at a
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single operating point by
selecting L, just large
enough to obtain ZVS

» DAB Operation Analysis

R IR \V VI VIII « phase-shifted DAB has four unique intervals per
half-period

* Primary dead time@

* Phase shif@

* Secondary dead tim@

* Main power delivery

\__-¥ * Begin by considering DCX operation, where
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Resonant Interval Analysis

* Resonant intervals have equivalent circuits of the form:
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* Both of which can be simplified to:
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State Plane Analysis of DAB Converter

I V. VI VI
i(0) S )
‘ /Q\ Primary Secondary
fudt %) T t )
S J v
v’,{f) V' //‘O /—-"’"O
/ \ 1
_ \_'Vg
v (1) V m, m
. L -1
-V J
R L b
i R
™ r - 4
N -
C C,
Lo, i, Ibase Vg _P |bﬂSe Vg >
T, L, n L
7

ISt dpd ws X

Primary Secondary

@ (3,252 D _ 4
‘51.")‘ Ly
(Boezd Ve E".s
» Hem %

31—‘3‘ - Zﬁ .
%—" \
(T ] »” .
@ 8' sin A \ Mﬁl‘&

="J(Zm\‘_r¥ 311 ’ wsr: l

e =V,
b ) }”—a—‘*’e‘ E*‘i base | |
\-515'1:"'“ We Ve h‘ow%:o\«—/’u— S*ﬂ,

11/4/2014



