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Abstract;: Through field tests, the distribution of hydrogen concentration in the battery charging
area was clarified. Based on the WBS-RBS analysis method, the coupling matrices of the risk
events of the hydrogen fire and explosion accident in the battery charging area were obtained.
Then, the fault tree of hydrogen fire and explosion accident was obtained. After then the fault tree
was transformed into a Bayesian network. Thus the probability of the hydrogen fire or explosion
accident in the battery charging area calculated by the GeNle is 2.688e — 4. Through the
bidirectional reasoning function of the Bayesian network, the posterior probability of the basic
events under the condition of hydrogen fire and explosion accident was calculated. The safety
technology or management weaknesses leading to the occurrence of the accident are: electrostatic
discharge, operator smoking, metal collision, battery overcharging, battery rupture and
mechanical exhaust system failure. The corresponding countermeasures are clarified to reduce the
hydrogen fire and explosion accident risk of the battery charging area.
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Table 1 Number and content of batteries in the
charging area

Lt it/ Ah R g S| M/ Ah
330 7 2310
345 8 2760
465 16 7 440
475 40 19 000
500 9 4 500
550 21 11 550
620 1 620
700 39 27 300
930 4 3720
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Fig. 1 Distribution of hydrogen concentration in the
battery charging area

(a)—JKH; (b)—HHR; () —1IiHp.

ISR R, S TY RE A7 T
A FEHL XA T[] — I 2 B A5 5 H X T
e LN, U S B B OB . HL XA
AN [ o B Ak S e BE AR BT (] e 6 i sl
AR AL 78 R DX ot TR AR | s LA B T s AR AR
SRR KBS 5 2 (185,285,311) x 107°, {7 1F
S A SRR T BUK G 2 A XS

2 WBS - RBS - BN & & XU 2 7
P A

2.1 WBS-RBS

WBS - RBS 43#7 2 i Hillson $2 tH 1 XU 43
R SR s Br. - &N VA3 s I 7 b 2 o (B A0
JRURS: ST . 127 36 3 2 5 3] T A 40 A XS 43k
(AR B R, AT A AR G0 4 T 0 BT 45 28 XU TR %
WBS - RBS 743 A LR =408 O 8 T4E
S WBS 2544 ; @R HEXURE 43 RBS 4544 ; QLU
WBS 25 VE AR AT, L RBS 4544 7F A 4 4
(I, ST R A R

mE 2 s AR 1 RFRFERE
—E IR 50 FRERIZ AR AT KU R



888 ARRXFFR(BAFFIR)

% 39 A

PR ar BT RS =4, T LA/ B TN B R N (]
Ko FEE MR K 00 43 A1 25 57 Fe KPR B8 L DR AIE S5
T ORI
2.2 BN X FTA

DUnH3r X 2% ( Bayesian network , BN) , L # Il
B {5 F W 4% ( Bayesian belief network,
BBN) 7 il [0 2 [ 4 A AR A8, ST i B
YN A HE AR A S0 UL A . A B
SRR, = (1) Fos.

P(BIA):P(A|}])3<)AX)P(B>. (1)

K. P(BIA) M A R B KA
FP(A)P(B) il FHF A B KA LS,
P(AIB) NF; B LA A RAEMER,

D130y o 268 T R 45 R S AR T ) SRR —
— X6 N7 Y A AT T A S A T A ST DL B 1)
SR PTR4E A S TR AR A B R B S (T
FEF e ] SRR S ) W Ay DL ) %
AT TR O AR B — A 0L A R
AR 1) S A BRI Sy DL i 7 D) £ H A2 4T A5
SRR g A A A AR R R
Tl DL I 30 90 8% Hp 51 i 2 TR AR
2.3 WBS -RBS -BN EEXE 4 HriEs

WBS - RBS - BN & 2 XU 73 A 7 1) 53 7
o

1) 35 H vt e L ) T R AT 1) T AR HR BR)Z
I3 AR AL, T B WBS 244 ;

2) L 7 R ) SRR T ORUS R FR d
MRS AR P R 4 JE AL RBS Z3 454 ;

3) LA WBS 43 fif i AE kA2 R 47 1) 4, LA
RBS 73+t (4 KU (R 224 81 ) i, B4 2 WBSS —
RBS HEGAERE (18] 2) |, IFHIWT AU 1

4) B o B 0 RS A A TR A RN E
b 2 F ) S S O R P AR = 75 3
WA 5

5) PR A Ak Sy DL Sy o £ R DL B
W28 X HEFR D g, AT SR A A R A A 5
P IE SR T3

6) MRS IR K /MG S B R A
T |

7) AEEXT I R R R A A AR R Bl A R
Tt , 526 = ORI

3 SR H]

BERTREA PR A A FR A Wl 38 AL b e F DX,

¥y#d WBS — RBS — BN 5 1 UK 43 A i .

WBS

|
I I I
Wi w2 w3

o

1112 2122 3.1 32
1 0 0|1 0 1

0 10|10

(=]

2100 0 0] 0|1

RBS —|— RZ{
2.2

(=]

0 11000

—_

1 1 0] 1 0

(=]

0 1 10| 0] O

B2 WBS-RBS##BA%EMK
Fig. 2 Coupling matrix of WBS-RBS
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Fig. 3 WBS of battery charging area
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Table 2 WBS-RBS coupling matrix of the hydrogen explosion accident in the battery charging area
& HLIB FEHLIE) TAF WBS

W1 w2 W3 W4 W5

W11 W12 W13 W14 W21 W22 W31 W32 W33 W34 W4l W42 W51 W52 W53 W54

N R1 1 1 1 1 0 0 0 0 1 0 0 0 0 0 1 1
E;égfi R2 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
R3 1 1 1 0 1 1 0 0 1 1 0 1 0 1 1 0
R4 1 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0
R5 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
R6 0 0 0 0 0 1 0 1 1 0 1 1 0 0 0 0
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Fig. 5 Fault tree of hydrogen explosion in the battery bt 7 B T i R AU R
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Fig. 6 Bayesian network of hydrogen explosion in the
battery charging area
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