38 10 :1482—1488 2016 10
Chinese Journal of Engineering Vol.38 No.10: 1482—1488 October 2016
DOI: 10.13374/j. issn2095—9389.2016. 10. 018; http: //journals. ustb. edu. cn

1) X 1) 2) 1) 1)
1) 100083  2) 100101
X E-mail: hjxhuanggz@ 163. com
X956

Fire risk analysis of the mobile power pack based on the fuzzy synthetic evaluation

model
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ABSTRACT Due to the present situation of frequent fire accidents caused by the mobile power pack fire risk based on the energy
transfer theory and the fuzzy synthetic evaluation model was analyzed in the paper. Furthermore fault tree analysis and the relative
difference function are combined with the model to determine the weight values and memberships of evaluation factors. The evaluation
results show that the risk level of fire accidents caused by the mobile power pack is between the safe and the more dangerous which is
agreed with the practical situation.
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Fig.1 System energy conversion of the mobile power pack
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Fig.2 Fire fault tree of the mobile power pack
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Table 3  Fire risk index system of the mobile power pack
Xi7 Xg N
Xis
Uy X5 Xos
Xy X
U, Up Xn
Xa0 Xy
Ul3 X9 XIU - -
XB‘) XZB X27
Uy Xs6 X3 Xx
X X35 | — —
U, 39 35
U22 X3 XZﬁ - -
U
Uy Xy X X
LT}I X3O X38 - -
X Xi3 Xs
U B
’ Us Xy X6 X37
X14 X7 - —_—
Uy Xy Xs | — —
Uy
Uy X, X, | — —
4 Uy —X(2)
Table 4 Uy, —X(23) judgment matrix and weight values
Up =X 3, X34 Xn Xi w X34 X X w w
X34 1 1/2 3 0. 300 1 1/5 3 0. 188 0.241
X 2 1 6 0. 600 5 1 7 0. 731 0. 669
X1z 1/3 1/6 1 0. 100 1/3 1/7 1 0. 081 0. 090
5
Table 5 Related parameters of a brand mobile power
60
12000 mA *h
SV/TA
SV/IIA&SV/2A
ROHS CE FCC VCCI
80.25 30 (3)
6.
3
Fig.3 Diagram of a brand mobile power structure 6 Uy —X(23)
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Table 6 Subordinated vectors of safety grades of U,;—X (23)

cd s} =
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Table 7 Accident statistics of the mobile power pack
3C

4 11 4 5 6

0 1 0 1 0

0 1 1 0 0

1 1 1 1 0

8 3 1 0 10

1 2 0 0 3

0 1 0 0 1

3 1 1 1 2

0 2 0 1 1

1 0 0 0 1

/ 5 1 1 1 4

/ / USB 3 1 0 0 4
0 2 0 0 2

26 27 9 10 34
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