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Abstract: The aircraft AC power generation system is the main source of power for the whole aircraft, so a com-
plete safety analysis is required. Traditionally safety analysis pays less attention to the security problems caused by
nonlinear interaction between system components. Especially when the support data of the developed model is insuf-
ficient, there is a risk of analysis omission. According to the basic characteristics of the power supply conversion
process of AC power generation system, this paper constructs a safety control structure chart and identify unsafe
control action (UCA) based on the STPA method, and introduces the failure model and effect analysis (FMEA )
of similar system to analyse the UCA cause factor and cause scenario. Using formal tool of timed automata theory,
the system modeling and verification are carried out. The correctness of this methods is confirmed by expert evalua-
tion and accident comparison. The result shows that the introduction of STPA based on traditional safety analysis
methods can effectively identify unsafety control action and the causes of accident, which can be an effective supple-
ment to the traditional method.
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Fig.2 STPA causal analysis framework diagram
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Fig.4 AC power system circuit breaker control structure diagram
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Table 1 Unsafe control action
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Fig.5 UPPAAL model diagram of the related components (portion)

3.4.3  RERLIE# M UE

AR ST N T R AT R R T A A G 5
B TN TR, 8 5 2 ik UPPAAL B iE % #E 4T
B IE , 56 UE AR LR 5 AF A U Y E SCT) g R T .
50 IE J5E R R B Y 32 N SCHE B R B B P 2%
RO AT 55 R BARZ A LR o
06 UE A JE 7R % 4k BNF i 41 . BNF i sk 5 AR
JE SALHE  E<< >p RN — RFERB AR p1E X
AR TR —REWEEL Ip ERTEHE— KGRI

7L pTEZBAE T IMARE T HE ;A >p &R
XPF A AR p fEAE — IR RSN B
AL Ip BomXF T A7 B 42, p FEAE — B A2 19 T A7 AR
ATFYWRHE, Pimply QR HEP EAN Q
KA.

56 U1E 38 5 U W ST 08 Bl AL I 4 R R R A B
W ARG EHMIGERE  RUEB R S B
UE AP BT S 45 RN 3R 2 fir s , AT LU Hh AR TR 36 2
Hh I IR 1 AR G T S RE W AL

FK 2 RGUE IR PR R

Table 2 System logic correctness verification
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Fig.6 Framework for causal analysis of AC power system
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