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SysML-based safety analysis of thrust reverser

YIN Shu-yue', YANG Yun®, MIAO Xue=wen’, ZHAQ Ting-di’

(1. School of Reliability and System-Enginéering,
Beijing University of Aeronautics and Astronautics, Beijing”100191, China;
2. \General Institute, Equipment-Academy of Air Force,
The Chinese'\People’s Liberation Army, Beijing 100076, China)

Abstract: System modeling language ¢SysML), a system engineering modeling tool,
was employed to model operational scenario of thrust reverser according to SysML, and the
case diagram model and séquence diagram model of thrust reverser were developed. Based on
operational scenario model, hazard and operability (HAZOP) analysis technology was ap-
plied to analyz¢ operational scenario hazards., and hazard conditions of thrust reverser in op-
eration could be achieved by this method. Moreover, the corresponding safety requirements
can be derived. The result of SysMIL-based safety analysis of thrust reverser shows that,
integrating SysML. and HAZOP is a more effective safety analysis method than traditional

system safety analysis.
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Fig. 1 Thrust reverser system

SMTIT  —AE 1] & B3 E A R ERBLA | 3d i
A 7 2R 2R GG R ) 8 3 H A 5 5 LR B LA
PEAT I, W B A B 15 5 Che Bk s JBE) I ik
J7 AT HEAT BAE TN, 53 Ah  AE e LR B E AT
I T 3 B AR 48 s B LU AT 5% B ik
W S 4 ) TARARES.

2 SysML 45

VT JUAERAT T e U AT B A = UML
(unified modeling language, 5t — & FEF) &M
o] X G AR AR S BT ) R S T
R B —FIbR A BRIV, 5 R K J B Al S AR
SE TR, il 2 AR e LR U Y T L [ B
F5 T4 21 (International Council on Systems
Engineering. fij #& INCOSE) Hl Xt 4 45 H 41 21
(Object Management Group, f& #8 OMG) 7E *Xf
UML 2.0 BT 4L JE4T B I AP JR A HERN |, 42 1
TR R G AR — SysMLER RS
TR AR VEHEAE 7. SysML RE#% 3 F5 X 45 Fh &2
F RGN TEAN VLR 3 A BT VIR TE A A X
RG] REALHE B A BRPE AF R R LN SRR it
fsleT]

bR b AR A U, AT E S AEIE 5T
I UML Fl45 FlA% G (04 42 1 o0 0 T ik AR5
I T A0 A 2 M A3 AT TR R G 4
PE 53 BT 4k, SysML 38 2 1T UML i 3 DL 4T
A 455 5 1 B 1 52 2 R 8 P BT SysMIL |
BB W T O oot G T i S 7 R

3 EFSysMLEIRENESEER
HEER
2R SO TRAT B3 S Hb 1 8 AY T AT RE TR

K % B SysML 1. 0 A JH 91 Pl 2 <7 M v Yk 3ok
() FH AR TR0, 7 Ot R Al PR P D 1R g SR




000 L

% 26 &

HET1 R G 3 55 B, DU O BOHE ) R e A
il R B B 25 52 HAT R
3.1 FfIE

FHATIASE 50 2 I P 9 1R A oA 38 3k 28 4 14 il )
HPIHE SR BB, ] 82 7 DL A A (9 J7 20K
Fo O AL B B R B AT] = 1l i S B
KA. P 2 O AT B I e 1) A 451

UC (use case) diagram His L[ud.kﬁ)

-(ml Ilulr-} -
%—{m: ludey-

kiTh
i - {includey ).

Pl 2 T O 5 HH 491]

Fig. 2 Use case diagram of decelerate on landing
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Table 1 Scenario of thrust reverse use case
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Fig. 3 Sequence diagram of normal operational scenario of thrust reverser
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Table 4 Guide-words for time attribute of message
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Table 5 Guide-words for destination attribute of message
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Table 6 Guide-words for state attribute of message
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Table 7\ _HAZOP study on time attribute of message
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