LVDC% 34 Dual Active Bridge A¥ €9 & /MNAAS 93 AA 4y

Az, o9, o7, EIE, AAF
4

(o)
S2kge 7l dista (UNIST), "st A8 A< (KEPCO Research Institute)

Design Consideration for Efficiency improvement of Three-Phase Dual Active
Bridge Converter in LVDC Applications
Hyun Jun Choi, Wonbin Lee, Junyoung Lee, “Youngpyo Cho, Jee Hoon Jung

Ulsan National Institute of Science and Technology (UNIST)
“KEPCO Research Institute

ABSTRACT
L =dAE i mdgdt 4 £42 S8 LVDC
3%} Dual Active Bridge (DAB) AHE9] 8% F7HA2
oli= therst Whel| tls|A] Aletetaat st} 34 DAB 7
o] Ag- ¥ Ay WIS "o ghe ndY 38l

AHEE AL Utk o] 34 DAB WEZF et 2~
HH

o

> o

|
7F5@ #t ohel, @ DAB 71ME ol e wE
Ha % Q) Aol AY/TATF S8 A%

% 2AR GBI/ ALg¥lt], webd ode
DAB ZMEle] A8t 2940] Fed 44E 5447
& 294 £48 of/@th B op} 33 DAB W
4% ta e e od B %

i)

o
ofo
=
>
w

£

— o

o Y 9 ofN 10 ki o2 off o O g2 T ) o

fo o

5‘13 DC vwlo]Z=® Tg|=rF W FAe] FHA4st o2 <l
3 =2 585 ¥ F 7] wiel AC 8= AE wlE Al
o] fjotor s AFEH 9tk Low voltage direct
current (LVDC)E DC wlolaz ag|=d FA =T T43
ol ANagloR 7]Ee] AC Wil HaiA =& He AT 4
k. wekbA LVDC AvEHE 24Y (kV)S A4 dge=

3}

v 4= Qdofok a7 wiitel, w2 S Y 4 glojof
o oubgko] shsajol St mAY S8 2 PlsF A
% A3 EZ2X+E Dual Active Bridge (DAB) 7d“11517}
Atk DAB AWEE QG ~9H o] 7tssta $id HE
Hgto] zhdairte AHS 73 9t 53] 34 DAB 7AW EH
9] 7%, @ DABd Hls|A 5 Axte A7|E FY F 3
om LEEpo] Aol =2 o giokd HEe 4 9l
the Aol gkl

HAY/ BT SEl e UTA %Xﬂ 18| A IGBT
7F WA AxE F2OAREET IGBTY 49 8 o dF
2 Qg 2913 £4e] A7] Wi, DAB 74“1‘514 FHA 3
Ad ~9He] axrt 2l @ DAB AWES 4$ AR
29H& wEAF)7] Y8te] Triangular/Trapezoidal W %

17 Phase Shift ﬁ

A3 L., * V- Vet

2% 1. 3 4 Dual Active Bridge DC DC ZA® €]

15 Conventional 3DAB Converter

3DAB Converter with reduced

coupling inductance

(a)

3DAB Converter with reduced
10 coupling inductance

0
p v
-10 Conventional 3DAB Converter
(b)
a9 2.5 kW F-3txzzdel A dnkal Qe e} Ats =
E .

| Algkslof ik, A5 34 DAB AvlH
o] 1205 Aol WolA 91|

A3 Alojel BgAol S 27

e,

of Wy

= g el AA P
il

Lo &
o2

o

>

o

o,

o%

o

3

[¢) 7g.¢,’_ 7L7L9,] Ao

o
N
)
2
ro,
[

o
o,
£
i)
o

5

3}

o
)

Ir
N
i o
Ac_}l }‘N’
Y

A-A] EE A

Alste] &

o

2 o
> g2
{0 x
ot 4
2
A

2. ZHE dA <

1% 12 3% DAB 71H¥E 9] 5];2 UeRdit) 34
HEd+= 9 DABY TUE A e T+ oo v

%3

S
o
&
=

b2



20 Comparision of Current between PSM vs. reduced couling +PSM

14.6% reduce

=

Normal Operation

10| Operation with Reduced coupling inductance

RMS current

., 2K HE

1XHE ME

0 .
500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Power

a9 3 Fat W Al d9rH<Q DAB 7IHE] AAek AlQtsl= DAB
AW A7 A RMS A zhole] AlEdold A

R
o
2
rir
i
ox
)
o>
o
fo
offt
°,
9\&
X
~ m,m,
1N
nt
o
4
o2

=
At Aolol elalAl Alojn, AF AE 2} oy
e g A

3o 7
93 fe) RMSE o 4

o
g
S
fiu
-
©
i
n
zo, If
)

wlL
16) = V Ve Vo (5(n—1)*7% + nbang® — n27¢3)
B 93wl

a9 2% 5 kW F3F 270AM egElxe] A7|E i

W Qe Aol 2914 ARE welFth Wudo

9 AgEse e 44 ()8 sz so] A
3 .
|

—~
S
~

4
&l
e
2
o
o8yt
S Jo 2
Ju1Q
N
ot oy
B B
Z‘ O
to X =
Nt e o fu ok

(oo 2 [0

lo,
I
TE}_‘,
o oN X

S~
b oy =
o (R T
to
Kl
>

o>
Ein}

-0,
i)
il
[
i
N
Q2
il
)
ol
X
i
s
B
&3
&
8
g
Lo
o2
12
o
e
ox X © Qg

3 AR 937} F57] o
A

o o &L
ol
ol
Y
=
§
o
)
to,
w
=2
ol

ot [

o = S0 2907 $22 neee] 47 2

A7t Bastok

<
o

34 DAB 7AW E 9] gt 500 VEZH AL 252
294 Fuge 15 kHzE AAs9tha Y
dold o 7y Adrte] B 7
e Y Y 2 729 HAVE 3 AWE &8t
ErdAE B8 S4T 293 &4
g ogeiaz AAsth a7 32 FL3 13l 270A
Aol DAB AuE AAY w o HF 4w
DAB ZIWE A7 Ao 43 38& HojFrh dukde
DAB ZIW¥E XA Al 5 kWell4] <F 6.7
HA QY2 s wf 5 kWolA] o 355%2] 917
Holx= AL & & 9tk

I% 45 500 WHE 5 kW 7HA] H-815 S7IAAZPEA A
[e)
A

=
ol
o
)
=l
ox 1S My rig 4y Q& &

[

il

i
w o

v b
Ho
(%
X
N
N

> 30

S

iy 5

uH ol DAB AWE A7 A9} A= DAB AA A 8L
H w3 ZgiZo|k 5 kWelld dubz el
TE&E %R SAHENN, Ak AHEY TE&E NT%E

2

Eol & °F 1.7% &&o] Ttk

e

SEkW _Output Voltage, 20V/div a1
AAAAANAANAANAAAAANAAANAAAAAAAAAAANAA A

Primary TF Voltage , 350V7div

s R — -

\.\u:(m(lur_\ I'F Voltage, 200V/div

Secondary current,

200us/div Primary current , 504/di

(a)

SEW _Output Voltage, 20V/div g o
A AN AN AN\ AN NN NN N\ AN NS
Primary TF Voltage , 350V/di

-

\,\rmndal) TF Voltage, 200V/div

\‘ y P ur 20A/div
20us/div Secondary current, 20A/div

(b)
2% 4.5 kW Al 3% DAB 71HE] AF v 33 (a)
Lukz Q1 34 DAB AW E (b) Aletét= AHH
Efficinecy
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Conventional 3DAB converter
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