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Optimization design of bi-directional DC/DC power converter of internal combustion-linear generator
integrated power system

REN Gui-zhou, CHANG Si-qin
(School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: An optimized topology of BDPC used in ICLGIPS is designed. BDPC converts and transfers energy between power
source(UC banks) and linear generator(LEG). ICLGIPS has the imbalance characteristic of bi-directional power flow, the conventional
BDPC topology structure is optimized through the calculation and analysis, and combined with UC banks which change over in series
and parallel connections. The main feature of the optimized design topology is to shield filter inductance, when BDPC operates in
large power step-down mode and feedbacks the energy to UC banks, which is then used to filter the PWM voltage wave , thus
smoothness controlling of outputs is achieved, and higher reliability of BDPC is realized. And the optimized BDPC reduces the volume
and cost of converter effectually, improves the efficiency of BDPC, and has good theoretical value and application prospect.
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Fig.1 Voltage and winding current waveform when LEG as

electromotor
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Fig.2 Electromotive force and winding current waveform when

LEG as generator
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Tab.1 Corresponding parameters of LEG voltages and UC

banks voltages
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Fig.3 UC banks changing over circuit
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Tab.4 Design parameters comparison of boost-buck inductor

Boost f{ A% Buck & Boost/Buck X [i1]
FLJEAE L >294 pH || BJEAH L>47.3 pH || HLEAE L >294 pH
FIBU R Tap N2/ T (< N (B VR 597 N2 71 (< I [ BV 597 N2 R

Ip=408A Ip=2112A Ip=2112A

fiifig E=0.257 fitifig E=1.057J fitifig E=6.56

2.2 BDPC F HEERLEMMB AL IZIT

WR- B 2k K AR sl ) R G b H 26 bl S
H & hR 45, BDPC EAN T 1) LT G N
APHPIRAS, FLBII S RIE(E TR N

PMmax :Uomax Xlomax ~ 4 kW (5)
v KW %
PGmax = UINmax X IINmax ~ 29 kW 6)

T BDPC, PN F b K (I 2



-108 - HEREP D EH
B RFR N HE U=0, Jiit L fl D WG ,=0, {iE455%
By ax = 71258 1 (7 R W BDPC [F s TAERY, BEfich 7 s, 30UE T

TEPIANJT ) 25 BDPC HL S IR IEAR FELIR 6 £

Wk
]buck LP :5‘18]boost LP (8)

4 40, SN (1) Wik BN, %%
THHUBEXT T Buck 12785 CRHERD, HAIHT
—#B4r, MM (2) EEERAEA B RER, %
B KT Boost IBATHLA CFHBNIN) (15 KIE(H
HLY o

76 BDPC H A T U S B TR s
Ro s 90 30t FELJBR N A Bl A FEUBRABLAR ], (L MR P
MBS EORNE 1/5, ERERSEURNE 1/4, 24
FE S bR P PR R ARG I, Th. BRI S )
—HU®, T7E 7 %P EE110 B4k, i 2 TR
JERHES, 5 2 567 EE110 Bl , AARFR /N 3 5Ok 1) 2/7,
R (8) Wil ML LZed FLk, HABm g
0.2 %,

8)) JJIREFE Maxwell A w45 SCPM600286
IR A AR 4 4, SRR KA il
TATIA 800 A, %L L ZE 28 41 58 A= e W% ¥ £ BDPC
P78 AR ATE . RO RN ISR, TR
ERIFH B PWM B, i E s
Ji « HLSR A SR 25 Sz B 7 P ), 243 5 BDPC
B A A AL AR, TR AR A AR
g, SHHEIN PWM B R IET T 30198
W, ANTEFEIEW I AR T — AR
BDPC, AW EmE 6 fras. 4 BDPC iz
17T Boost FARS, FFRE V2 Il VD1 T4E, S W
JF, 544 BDPC T.4E77:\AHHH; 4 BDPC 18171
Buck AN, FFOe4 VI M VD2 TAE, SH&, L
D #eRiRE, Dk T BR8P IR, AR
T BDPC [ BAFAF . 241217 T Boost f A,
R E N LA A U,=120 V, IGBT % V2 JT 4
=15 kHz, WK U=15V, diadth D=40%,
FUBME L=300e-6H, LA C=220e-6F, 1/jH 4%
WK 7 fios, U, A%, Uy A% i s B
oy, i EE RS EREATT A MIE/T T Buck
PR, UG LA S U,=100 V, IGBT 4 V1
FERI# =15 kHz, WK Ugs15 V, At
D=60%, HLH(H L=300e-6H, FHLZ{H C=220e-6F,
s A 8 fros, 1€ 0~2ms B, 3% S Wif,
PR HUB LRI H ) —ARGE D Wik, 7E =2 ms B 4]
HIFR S, HEFISER U LRI H ) AT D P

SR BE T R IERAE -

V1
1S VDI
K
V2
U~ —|E vz V2%
Cl1 C2

6 ffLitizit#y BOPC [RI2E
Fig.6 Principle of optimization designed BDPC
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