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ABSTRACT: Probability assessment of functional failure is
key procedure in secondary system risk assessment based on
functional decomposition. This paper proposed models and
algorithms for probability assessment of functional failure
based on functional graph of information pieces. In this
approach, leaf functions were first decomposed to functional
graph, consisting of logical nodes and logical connections.
Reduction of connection matrix was then performed to yield
logical expression of function state in terms of states of
logical nodes and connections. Two methods of evaluating
probability of functional failure were presented, i.e. accurate
method and approximate method. Assessment procedure was
illustrated with a case study on data acquisition function.

KEY WORDS:
functional decomposition

E: T IhREDM R IR RGN IEAl b, X T IhRE

ROBEA BT Al 2 BV A R T SR BRI —FA o B0 H T %
it B ST SEVEAE IR EE IR AR AN AL, SR 7T IhRE
PR Zh RE SR RO PP ALY, JF K 28 T TSR VEAE B PP A 7

risk assessment; secondary system;

IRBATHE, 2 n] DA EARAE T e P T S DD e A R =R

T3 S T D RE 3 g R S AR A A AR
I T 1, B AR SRR R SR A T BERAS S TaZ AE1T A
WAREHRESIIFIE S, FE0 % it S Ih e R A RO kS
BT IEAE AL T i o foe e, Ao PR 0 i SR £ T B 1A B4 i
W BB VP A 7 ik i T S R

KB KUV TIRARGE: MR R
DOI: 10.13335/j.1000-3673.pst.2016.04.042

HETH: FXERFEE SR (51207136); #E M5
R R R TURMIT A 4 BE B IR H (20120101120157) .

Project Supported by National Natural Science Foundation of
China(NSFC)(51207136) and The Research Fund for the Doctoral Program
of Higher Education(20120101120157).

0 58

PRAR HL Y — Yk R GE M IR R G 2 (8] (R B 2R
KREE, B ZIRAGMZENLE—IRARGH
BTN T2 A ERE, WEHEII KRR
G010 RS C 2 — N A )

H AT H ) ZIR R GRS VRS AR R
—UHERR R SCER[AIN R (5 B LA NR
W& 3 A7 TH N H ) R R G UG VAl PR E L IR A
TR . SCHR[2-410F 9T T ORI A TR RV VP Ak 7
%o CHR[B-915 /& T 4k R IM KRGt #&EH| R
JTIRAE T ) R G2 A KB IR2 0 . SCRR[10] 43
M7 HJ1E B S SCER[11-12) 81 7T T A
FL 13 A5 X 52 81 T 24 A0 47 o R ) 1) T 5 A
LA K. SCHR[13-14]88 ) T E B B R4 %
SVEE . SCRR[15-1618F 78 T HL 115 B R G %
AR RV . SCHR[17-181WF 58 7 A a] ek A0
NP AT SEVER e VAl 7. R FE A X HL T
TIRARGMER ZIRRRAR G — IR RS K
(Y5 T B2 H AR R VP A 75 v o 2T F B AT 45 i
R RO “HI ZIRAGEE L% DhRERe
SERL, AR TE RO R EFER R R I,
SCER19]3R HY T BAHE fy Ik R GE RV 55 T fg R
fith, XTHL ) IR RGUHAT RVEAL A iR, oy AT DR
B A REPEAI D BE AR T R I G RS k. T
EREARILH ) IR RGN — A B AR T HL A
FERE T, RIS AT N SRR HER . B
B IR ARG AR K, AT 2 SEFrR L ) 2R
PR B,

FERT IR ARG FL ) IR R GRS VRA R
XK A Dy e R B2 () VP 2 SRR — 2, SCHR[29]



1266 ok A, Mk ThRE

AR 1) IR 2 G0 RS VT A 52

\ol. 40 No. 4

I L AT SR RE AT VRN . SR, L RAEK
VLA R AT SEPEAE I 75 AR & K A5, PR
o, HAZOmiE Ik e B M, B AR
SETARE TUARBC B R MPPAS, B R AL
DIee s i a1 B Dy Re B A HERS, X Dl e 2 Al
SMET S I T T EEMEHE B AR A 7 POk AT
T, Az ] DB ARAKYE D Ae BT E B H DR (1) 2R &L
M, sk 7 ERAZ .
1 ZREGHEBERE T,
1.1 REINEER

TEXT RGHAT SRR, TREX ZIR R G AR VE
ity H A LA AT ORI IR

EX 1: RGi(System)LL 55 AX 5, A
PR AR NRANAHL, BAYEL R IRAT —
RINGEEATSIThREE A . kR RS, %4
EESECGHIERES

EX 2: DhRE(Function)E R G, M7 PATH:
MEZ WG BB &S . S TF—NE5M

ARG, —AIIRERTREE S 2T DIfE(Sub Function).

gk HLORY AR GE I HLR PRI DI RE

R RS e AT RERI X IR, w] LLKE &
G NRGIR. TREREE TR, WK 1R,
Horp, AT iJa— R TDRERR I DI RE .

RYR Eri)id

&b

ENVIL

%
&
!
[
=

[rohied ]

.

s) g

s S

Oor

NI
S| ] |
g =B B |B
3 NI RE] N

hag2 :
6 B
4 . .

Difign

=
>
[
[

=
o
(N
N

[ 2hex |

FIhEm

El1l RGINEERIRE

Fig. 1 Hierarchy of functions of a system
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Fig. 2 Structural diagram of hardware and software of
data acquisition
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Fig. 4 Flow chart of evaluating the probability of
functional failure
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