E35E5FE5H
2015 % 5 A

Vol.35 No.5
May 2015

% 2 & % iR S

Electric Power Automation Equipment

W A A AR S

WRA, KB ERE FFH
(BEAEKF BALEHNIRER KRG B2 710054)

WE, HEERETEA LT ENHALBI R TR R ERFOEFARYT ARZHEAT R B -
REAE TR B EHENRE LSRR IS LIS E A TR R M IR X R
2%, BEERAREEBOELARRT A EL FNFEBLELEFXEFRUE L THFXE TR
B fe — AN B F I K R B 388 e i 09 B AR 4T JF LR EAR R S fl |, i 4m W K i 24 1 K B ds b
I REFHERER, SREGF AL ETRRD AR AAENBETH A LR ERBIET S

¥ 2k M A B A 5 AT E AL TTAT

KR, EEE, WERSB, MR EERASR,; 24,

FESES. TM 464 XERERIRAE, A

0 5l

HL LIRS R G 22 KA B R SR 2 il
M S B BT IR sl g v HaT S i e R A
A RGN E A B AT A TAT 55 2 75 BE A% 78 i1
R T ARUEIX B R GE M ] FEME | — R AR BT 4
A RERIR S AT RE = AR K A 0 LK B T
B AL (BLDCM) B A& BT AR B A T H 2
AR O BN RIS BT (HR A LR 3 R 46
o T ERAR e g P A L ) TR B IR Bl e
e Ty 2 M I 1 3 5 PR Y HL AT S ) O Y A
A A e

R Rl AR S ROIR | P AN ST N B AR T AR
IRAE AR R GRE [ ol M R 1Y) B2 ) L 4 4
F G0 R M U AT BB A2 2R G I A 1 L A
MR IE RGBT RE T HE ) STk [9-10 42 H 1Y
TUARWAR SR | Y — MR & A B S S A R
58 AR S AR A EZ 0 $h F 2 T A 3 IR B R 2
PEARAE R S A SCRR[11-14 ] F B2 6 A4 A L 25
B MR REE A RT A R AN 2 — R R B
B J5 52 M R R T 17 BT, 465 0 fh 2 5308, Fl L
FH 1% Gt 7S JF 530 A5 28 9K 8l 5 A5 Sy DU FF 56 386 78 25 9K
Bl AT R G AR AR SRR T B AN (B T R A5 81 T
AT G R G PEREA FrFEAK . SCHk[15-16]
P A AR AR FN , S ARG PP A e — A XL
)5 5565 DU A R A O 927 | 224 5 — R o 0 e -
B e P AR Sl A Sl 3 SRR b B AT AE
PIAH = M X S A S R Ge vk RE TR R A

=2
=AU

il

W78 H 8 .2014-06-26; & [l H #:2015-03-14
HEE&TH.BEAAAFAESFAA (51277149,51307137)

Project supported by the National Natural Science Foundation

of China(51277149,51307137)

RR AR, B

DOI: 10.16081/j.issn.1006-6047.2015.05.014

ARSCHR W T — MR R A A A 2 R Ah 1 Rk de
LA R B AR AR e A i B A R o I PR 3
s T 4 S LR S A e A5 g Tl e ) 5 BT
RS SORE PR S i TR Gt A AR i EL TR PR 1T
T B BT, S B 8 AR B b T O T R
BATR IF A T Bl R A — SRR LR PEIT A [R) In
O i e B I (9 2R R 47 3l o A i A A UK Bl P
SOHZORAS TR B TC R B AL B (A A8 A
IBAT I BRE SR, B T RG] SR iEA T,

1 TIERESH

1.1 HERE

80 B o 5 2 K 12 T T S 4 5 LAl O R
AT BB R L AR R B B R T 2 W
W02 SR BCHE it 1A 77 B 5, 5 ) 25 5 e At 1 558 43 11
TAE, R R, RS RS 1 TR,
X B TR B 2 AR A AR R B el SR R
P | AR 1k 2 R R SRR L R B (R S R
A8 TR T [ I 5 AN 2 o T AA) 306 78 28 7 A R 5
TR T A8 T B A 2 b B T DA BT AR SIS R
TG BT | (07512 5 6 I 255 AL N T % SRR 3 | 5K
55 R ) o 5 sl e D/ 5 R X S R G S
12 LEABUEESHEIET

F T % R i 2 Ak R T RS T LAAE I
TS TF A8 T I Wl e B 10 284685 O 48, G il L 9 P L
1) 6 AR A 58 Al S AT 2207180 S {4k 43 At 7 DA
ac FHIE HL IR AS (B FL RN a AR A BLAL, ¢ AR
HHEHL) R TITE

a. DA WS N EE (HPWM_LON),

HPWM_LON A il 77 =X B JC kil 1 9 e L T4 78
Vo B 0P SE BEJE 6l (PWM ) |V, TEE FPIRA BT BE, 20
W B A7 AE B FE Ve, PWM S 38 BB Jin 78 6 Il B3
AL ac PR3 0 FEL R SF THRUVE R £ 7F Vy PWM X



() ® 4 & & it &

8355

7,0 N

Vl)7

4 N
Vi 7 RS Vi
J@§ Vi Ejj K

I owll w[

%S Vi, Kﬁi Vis, Kﬁg

VI)I VI)3 VI)S

b

7o N N
—— S3
Vm@g ~ N

BLDCM

VI)R

Vi, KEX Vi, Kag Vi, Kg&

rll vl w[

VIM V|J6 VI)Z

| BAETETR

Fig.1 Proposed fault-tolerant inverter
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Fig.2 Simulation waveforms when upper switch open-circuit fault happens
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Abstract: Since the power electronic component and its driving circuit of power converter are the weak
sections most likely to occur fault,a kind of fault-tolerant inverter is proposed to improve the system
reliability ,which has a series instant-fuse on each bridge arm to convert a short-circuit fault into an open-
circuit fault for the branch fault isolation. An auxiliary unit is added to the DC section of traditional
inverter to realize the fault-tolerant operation without system performance degrading for single bridge-arm
mono-/dual-switch open-circuit fault. Its working principle and operating modes are described. Simulation
and experiment are carried out for a three-phase brushless DC motor driven by the proposed inverter,which
verifies the correctness and feasibility of the circuit structure and theoretical analysis.
Key words: electric inverters; fault isolation; pulse width modulation; control; brushless DC motor; fault
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