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Fig.2 Waveforms of transient process of OCSF

DB 1Ly, 0) BT ED) o

[to.t ) BB, S IO T3l , AR Ko A= 84k RS 1

F TR 25 WL B 575 A TR AL () 1, BF 200 4, 1), 2
S,HID,. Z5AE 15K 2, /115, i, FRAN

; (t)_ _Uin _Reqin(lO)

L,

i, (t)=1, (o)
D2, 0) BB o
Ley, ) BT B ARG R 2, AT 454, 5 1, B9 R IR AN

. nU(\_Uin_Reqin(tl)
ll,p(l): I

(t - to)"’ in (to)

(1)

(t_tl)""i/,p(tl)
| wll, | (2)
lm(t)z_T (t=t)+i, (1))

IV 3([1y,0) BVER) .

Lty ) BB ARG B 2, 0154, 5 0, IERIA A

U,+nU,-R i, (t,)
L,

(t_t2)+ in (tz)

(3)

in(t):

. nU() .
i ()= (1=t (1)

IR A 1y,0,) VB o

B 41 TAEARS LI S A B AT(h) o, B Z1 i,
BT 3, AT R B i, T2 S S, IS TE R G IE
WIBATHIEAAEAE iy, 5 i, A 5 (3) M .

SRR 5[ty 1) B EE) o

Ltgots) BB 0, B 200, S rm iy, 5, i 2RA 0 2
(3)AHIA

OB 6([15,10) T ED)

[t 1) BV EE ARG 2, AT 454, 0, I3k

w—nU, =R i, (1
: L[( 5) (t_ts)"'in(ts)

U
in(t): I
' (4)

. nUU .
()= (1) (1)

IR T (L1, BT EE) o
[te,t,) BB ARG 2, 01454, 50, 2Rk

~U, -nU,-R.i, (1
in(t): in L 1Y Lp ( 6)

(t_ t6)+ in(tﬁ)

U (5)

o

im (t) = Lm (t_ t6)+ im (tB)

SIMEZS 8 ([ 1,0 BT BE) o

B 8 1 TARARAS DB S A BT AL (e) 1, B 2,
BT, Wi i, AT R 0E WS TE RGEIE # B TR I E A E
1Eo i, 50, RBA GRS M

Sy R AW G, RGIR TG L 2 A 1,
Wil & A OCSF B, wyy KA AEXTHR 7 25 LUk G i), 5 i,
POV AW FRS s, IEW BT, — P
W 46 55 45 AT 0 i AH A BT RGO S AN
XFFRIBAT , B i 070 s g R AR 3R — 114 i HL I



5 8 A

0 | 45 25 IR A SRR B R0 TR DC-DC AR i T S TT B e 31 5 28t 4 ) SR ik ®

MR (1) —(5) , B S5 AR B0 & H i E Ai, o8
nU

Ai, === (1, = ko) (6)
UL AL S LA G L O A BN PRI,
PR AW T B AR R b, A4 a0 M ) g
R URE /0N, RLIEG £, BOE d 2ok B ik . T
R BLIGAESH i, BT SRR (R T 5 R AT
B 4 SRS 8 TE I W 1B AT I I AAETE , ML 1A
1(b) AR 1 i, W B 38 A, 258 TR B 5
EY 4, , R T AR I U O e AR, £, AN IRt 4
BICARE T i, BOB AW EF | PRI A8 48 Dt L R 2
AR S, TR TR 4 58,
S, — Sy 7 Bl e A B 0, BT AR A% 7 1]
wp R AEARRIFR 3 25 FO BRI Y02 B, A3 1
®1 FIFXEOCSF T i 5 u, HteiE
Table 1 Characteristics of i,, and u,, under
OCSF of different switches

FRE TRy, IR A A B A
Ss.Sq EAR R
Ss.S, Hfib THE

1.3 OCSFREEn

MR ERBRSH, RS S EIE R
WMEB R 6, WIE JLPR A 3 5 S AT AR ] A
A 8 BB R, i, 19 T 1m) BIDEE AR [m] , {H T S, T 4%
BB, i, JCYATE Sy IE M il o Rk, oE AR 1 A9 TF
KoY 3t T DL R S A BRI A2(a) , S, 27 AE LS A0 L
S, MIAF AT . BRI S
B AL (a) I FEAR LB . FE RGN AR R
A, B AR R O B L IR AL FRE RL BTAL () 2
FRAGHFLE S (R kN o PR XA 1 (9 90T . %
JEETA2(a) s 10 37 A2 FL 25 e i FL et A

Ui
t
-
t
N R—
"\L - !
i1
t
7o
———
N J
-l //\ - t
. ]
Im

) bty £y s t b

B3 OCSFRadsd 2N E
Fig.3 Waveforms of steady-state process of OCSF
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Open-circuit switching fault analysis and fault-tolerant control strategy for
isolated dual active bridge DC-DC converter considering parasitic parameters
MA Tengfeng',XIE Yunxiang',GUAN Yuanpeng’,HU Wang', WANG Xuemei'
(1. School of Electric Power Engineering,South China University of Technology,Guangzhou 510641, China;
2. The Energy Electricity Research Center,Jinan University,Zhuhai 519070, China)
Abstract: The OCSF (Open-Circuit Switching Fault) caused by driver circuit fault of DAB (Dual Active
Bridge) DC-DC converter switching tube may cause system topological asymmetry, high-frequency voltage
and current distortion and DC bias,which results in adverse effects on system reliability and long-time opera-
tion stability. Therefore, the influence of parasitic parameters of DAB switching tube and high-frequency
transformer on the operation state of system after OCSF is studied,so as to improve the DAB fault analysis
system. Aiming at OCSF problem,a fault-tolerant control strategy based on symmetric topology and duality
principle is proposed, which restores the symmetry of system topology by blocking switch. On this basis,a
practical control method is proposed,which only needs to change the controller output saturation parameters
without changing the controller parameters,and its feasibility is discussed theoretically. Finally,the correctness
of OCSF modal analysis and the proposed fault-tolerant control strategy is verified by experiments.
Key words: dual active bridge; DC-DC converters; open-circuit switching fault; parasitic parameter; modal

analysis ; fault-tolerant control
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Table A1  Parameter of DAB converter
24 L@l 2 #1E
H NN HL2S Cin/uF 790 it R Uo/V 50~100
Fr M LA Co/uF 141 WA FE UV 25~30
A5 RS8R L/uH 3.33 TF% S1—Ss CSD19536KCS
R AR B Reg/mQ 15 TPk Ss—Ss FDPF12N60NZ
AR R A G nyiny 1:3 C1—CulpF 2370
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