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[ Abstract |

qualitative analysis process that does not allow for a quantitative assessment of the extent to which each factor contributes to an

The identification of aviation accident risk factors through the system-theoretic process analysis (STPA) method is a

accident. To address the above problem, a qualitative and quantitative analysis method combining STPA and Bayesian network ( BN)
was proposed. Taking the JetBlue A320 aircraft flap accident as an example, the control structure model of the flap control system was
constructed by STPA method, and the potential unsafe control behaviors and related causal scenarios were analyzed comprehensively.
Then, the results of STPA qualitative analysis were transformed into a Bayesian network model that could be quantitatively analyzed, so
as to identify the internal interaction logic and the highly influential factors in the accident, and put forward comprehensive safety
recommendations. The analysis results show that the main factor leading to the accident is the failure of hydraulic source, while the
failure of power transmission unit (PTU) and the leakage of hydraulic line are the main causes of hydraulic source failure, with a
critical importance of 0. 688 and 0. 299, respectively.

[ Keywords | accident analysis; systems-theoretic process analysis( STPA) ; Bayesian network ( BN) ; causal analysis; risk assessment
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Fig. 1 STPA analysis process
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Fig. 2 Generic causal analysis framework for STPA
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Table 3 Terminal leaf node conditional probability
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0 0 0 0
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Table 7 Prior probability of the root node
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Table 8 Correlated root node posterior probability
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Fig. 9 Difference between posterior and prior probability

QAL L B K AT HLAE 1 Bh 3 5 46k 18 3 11
YIHLRL B, 00 PR AR 3R D) BE AY s RRAT, B R 22 (H R
0. 198 ; B# 3 Hy 448 il B o0 B2 52 ¥ AT 1 e 9\ 45
A DV AE 5 B UL 3 4 AT LM, e 221
0.072 4,
3.3.2 B EZESHN

FF LI B 3 5 5 W T A5 e, X
M 5 K P4 2 42— U e IR A e T AR 75 5
WY R EAR PE, AR R HS B TR TR B A Sy
ALY BN 455 Y - XF A5G 41 14 47 5% el o 2
AT,

BN HAUNE] 10 PR, R HS W) 58/ 4t
B EIR Z (8], 8/ 2 AW R IR W) T 53R R R
BB AR Z (B LA or” & R A%, BIME:
— TR, AT T BRI A B

Rl B R T AR Y AR RO R Y AR b
JE 5 DR AR 35 A5 P4 i 2 OE 38 AR A 7R B 1 b
(ERS i iy NI U DO D VA (R rE 9
i, BEAE RME R g0 KBS 4 10 & T F R U

W IR (yellow hydraulic source, YHS) ; %5 /& IR
(green hydraulic source, GHS); zh S 4L Al 1 ( power
transmission unit, PTU) ; & 3R (hydraulic pump, HP) ;¥
JE 4 # (hydraulic line, HL)
K10 IR BN B

Fig. 10 Bayesian network model of hydraulic source
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Fig. 12 Markov chain for the flap control system
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