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Development of a Fuel—cell and Battery Hybrid Parallel SRDAB Converter Module

Dongkyu Han, Sangmin Lee, Seung—Hwan Lee
School of Electrical and Computer Engineering, University of Seoul
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ABSTRACT
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V; 537V Vout 750V
Ly 600 pH L, 200 pH
Cr 440 nF Cy 660 nF
Rf 754 mQ) R, 251 mQ
fow 20 kHz Turn ratio 0.716




- - SRDAB Converter Module 1 = = = = = ~

Ao

asfff.q,uafj“ff.q - T

zg_‘ .‘JL
o K pifege
-l
j —, oo ot
ar ﬁ:m“; ﬁ
—————— SRDAB Converter Module 2 — —

|

g
R%Mf?
1

a2 ﬁg}..q -

|
|
|
7

a% 38 19 29 WY SRDAB ABE AE#HoA A
UebIE Py 3 P & A7 FAARAA R uiEE
slolrg]l=4 W3 SRDAB AHH 47 AxS& Yehi
g Py &9 78S veRdh W SRDAB ZIWEIY F
4 AL 4.04kW, 9 AHLE 4kW=Z HH SRDAB
AnY e a&2 oF 99%c°|th. 18 4+ T¥ 29 HH d4d
W SRDAB WY Alg#eld AxE yeidrh P, %
Py, £ ZHZ WY SRDAB ZAWE 9] 18 A8E& Jehyd,
Pty < AWE A2l F ZE H=€HS dghdt Ad
4% WE SRDAB ZWEY ¥ HAHL 8.08kW, &9
AL kW= oF 99%9 &&S 2t}

35 40 45 50 55 60 65 70 75
Time [ms]

21 3 63 SOAB Ziied 2 M2 2 &2 2 T

] — inl
f—Lin2
Ptatal
6
=
g
E 4
=
2t
0 1 L 1 L 1 1 L 1
35 40 45 50 55 60 65 70 75

Time [ms]
08 4 2&E A= HH SRAB 7IHE] 12 M2 2! &2 M2 uf

@

4. 2 &

2 =RdAE £AA5HAE SRDAB WES HiEHES
SRDAB ZAWH7} HE= dAAxo] 3dhie HES o|FE
stolugl=g AWEE JNEslslth. 32 EZLEZXZ SRDAB
ZAWE 9 2185 Tl =9 &8s HASE £ gdslen,
AAE deuEE AEYelds e At 99%9 aES
BE 5 UK Aokt REY AWHE Jd 2 Y d4s

ket A 9 Ao a7EE AWE AlAEd A4t
t}

Ax offt r
gg%ml

2 AFE drEErEA Y 718 A9 (PK2403D1) 9
AH] Koz ALY

E,I-

[
Qe

=
[

[1] S. Padhee, U. C. Pati and K. Mahapatra, "Comparative
analysis of DC—DC converter topologies for fuel cell based
application," 2016 IEEE 1st International Conference on
Power Electronics, Intelligent Control and Energy Systems
(ICPEICES), Delhi, India, 2016.

[2] H. N. Tran, T. =T. LE, H. Jeong, S. Kim and S. Choi, "A
300 kIz, 63 kW/L ZVT DC-DC Converter for 800—V Fuel
Cell Electric Vehicles," in IEEE Transactions on Power
Electronics, vol. 37, no. 3, pp. 2993—3006, March 2022.

[3] J. =Y. Kim, B. -S. Lee, Y. -J. Lee and J. -K. Kim,
"Integrated Multi Mode Converter With Single Inductor for
Fuel Cell Electric Vehicles," in IEEE Transactions on
Industrial Electronics, vol. 69, no. 11, pp. 11001-11011,
Nov. 2022.

[4] A. Shahin, M. Hinaje, J. =P. Martin, S. Pierfederici, S. Rael
and B. Davat, "High Voltage Ratio DC-DC Converter for
Fuel-Cell Applications," in IEEE Transactions on
Industrial Electronics, vol. 57, no. 12, pp. 3944-3955, Dec.
2010.

[5] F. Z. Peng, Hui Li, Gui-Jia Su and J. S. Lawler, "A new
ZVS bidirectional DC-DC converter for fuel cell and
battery application," in IEEE Transactions on Power
Electronics, vol. 19, no. 1, pp. 54-65, Jan. 2004.

- 296 -




[6] F. M. Ibanez, J. M. Echeverria, J. Vadillo and L. Fontan, "A
Step-Up Bidirectional Series Resonant DC/DC Converter
Using a Continuous Current Mode," in IEEE Transactions
on Power Electronics, vol. 30, no. 3, pp. 1393-1402,
March 2015.

[7] Lee, S., Hong, W., Kim, T. et al. Voltage balancing control
of a series-resonant DAB converter with a virtual line
shaft. J. Power Electron. 22, 1347-1356 (2022).

- 297 -



