Design and Implementation of the Bidirectional DC-DC Charger for
FTP-95 test verification of EV vehicles

Ilkyu Park - Daesik Kim - Hanju Cha
Department of Electrical Engineering, Chungnam National University

=
2

ABSTRACT

Speed (KmT)
n
2

B =58 EV(Electric Vehicle) AHgxfoll AFE-EE wlE g
Z/MA AFoll W2 SOC (State of Charge) 2 AUEA

oz Fd 49 HAFs sk, ¢idF DC DC
HE ’“71] 1 788 sty H3S F8 EV Ak
=(FTP 75) /84 AR deds Ad sk
71@,9_ T PIAF AlolE AHE shlem, g A5
H23lel7] 9ste] L C LEEE AME kit

Current (A)

w24 AL e to

to @ o> E
N
o‘_’J:

Voltage (V)

1. M &
A oUAE AR FF & & Y wePe] Fad
o] 5753 Qi) EV (Electric Vehicle) A2} B3 o | ) - i - - et
A% ZAZ 2E Ade wEEE AHEsta gtk EV A5 Time (sec
o] Av] AFE e 8 HRER &4 F3 EZ(FTP ) 38 1 FTP-75 =8 miElol| thst siEf2|e] MR
2 Agsta itk EV AHEake] A4S FI £ =S4E Fig. 1 Current of battery for FTP-75 driving pattern
W AR Fhe, EE A9 wEE Y] FH AR S
7veitt. olElg EV AsAbe] W 543 v e S4S 3. LiPB HiE{2] mEH 2
o]-g-5le] Matlab®] Simulink® ®jglg]e] W4 ndgs
galglom wiEge] 2de SOC ALMEel vl A ARk e 2de Matlab?] Simulinkoll A &80,
2 Ak e v 2ES AA wE ek vl WEe 2de F3d dAFe 22X mEk SOCe whAf
ASs7] sk E DC DC 4718 AA 2 F8351o Aol ANFEEE AAS AT 19 2% i 2dd
Haese g DC DC $37]=  Small  scaled o] TR oZ SOC AMN-9 ©x} At Aakio]u),
prototype &2 AA| 2Ear wiEE] FH7|EG A &<
150WHoz AAS At Af 2E AE 98 LCL 2
2 AH dlor, FIP 759 A% #8g A48sy] 918 Pl i
A Aol 7IHE AFE3t Aol it
ol cur_out ooll_por § e col_voht »
2. =A F mE FTP-75 o von
s0c_calculation e
FTP 75& =ul 98] <15 Driving Cycle® @A w1 1 r e l—(F
=3 gjgvlseA B4 F3Y RER ARREHI U cel_cur Tomp ) cell_rac
S 18 FIP 759 %4 sigiel we age A9, - T
SOCE molEth Fd &= 37k A @A AR 378 ]
T, 72 A HEEE 24 st AL % 2= o)t} w3 7 2 LiPB HiE{2| 2HY
A Fo wakyt =)o) wek vl ee wal HMete] W Fig. 2 Battery modeling of LiPB
E g9 g 4 9lon SOC E3 ¥3lst= AL 9l f
& 4 9t} o2 A sv9ste] P %7 at
7]%‘[*}:2:;]8]—99\]]:} H ]’ ]H ]’04 [<e] DC DC 5 SOC= Initial SOC— CP (1)



a9 32 SOCAHAE WF Fx=2 2 (D] AF A4t
7IHE ol &3t en, T AFel wep &&Fo] W3}
3l EAS Basl7] 9ldl Peukert effectE 283k
ot ¥ 4% g e ©x A AAREZ 3D look up
tableS ©]&3le] &xe} W5, SOCe| wel el &
AARste] gzl Age Al E A H A

11Cp(Peukert capacity)

curenk

Inlegrator  Sapration
Upper imit=1

initial soc

O8 3 siEf2] Pl S0C AlAt
Fog. 3 SOC calculation of battery modeling

R;
2r—F <& 12:h
7 — . S i
Al +h

O8 4 dief2| 2o ShAp Mt ALt
Fig. 4 Terminal voltage calculation of battery modeling
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Fig. 5 Bidirectional DC-DC converter configuration with
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Table 1 Specifications of bidirectional DC-DC charger
£+ Imax | VRamge | fsw L L, Ls C

150W 30A 2~5V | 70kHz | 100uH | 100uH | 25uH 10uF
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Fig. 6 Structure of constant current controller
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Fig. 7 Structure of constant current and constant
voltage controller

O3 8 T3E MR mHA
Fig. 8 The current reference implementation

5. 2 B
2 =EdAE EV A5A vEE 22E 259 dF 54
< a1yt 4 slon, olE ATsr] Hsl 150WH 4
g DC DC 4715 Fd8ch A5S fg AR 4o
H] QlF AlxEle]l A F3 RE(FTP 75)3 o]&38k3lon,
PIAl)71e] AR Ao dse e o]&sto] FIP 759 dH/

[1] Jung Hyo Lee, "Regenerative Current Control Method of
Bidirectional DC/DCConverter for EV/HEV Application”,
J Electr Eng Technol, Vol. 8 No. 1: 97 105, 2013, April.



