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Abstract: In recent years, the performing arts industry in China has been undergoing rapid development.
The widespread utilization of stage mechanical equipment not only enhances performance effects but also
brings a series of safety hazards, increasing the possibility of performance accidents. The higher safety
requirements for performances impose greater demands on the operation and maintenance of the in-service
stage mechanical equipment. Based on the safety standard ISO 13849 and the theory of safety integrity
assessment, in this paper technical approaches for evaluating the safety integrity of the in-service stage
mechanical equipment were explored. Using the risk graph method, a risk assessment of in-service stage lifts
was conducted, guided by safety standard ISO 13849, and specific PL/SIL levels for the safety-related loops
of in-service stage lifts was determined. The results indicate that the safety-related loops used meet the safety
requirements, and the mothed proposed here is feasible and effective.
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KIAE 19 /NI 50 hop=2h , - 24 1 4F- 45 4 1) K %K dop=
200d, t,,,=130s/cycle, A :
_ d,, x h,, X 3600 _ 200 x 2 x 3600
o ey 130
2B IEC 13849-1 [ 57 E. 1 7% B A % 4 T 1- 1)
DC . DC=99%,DC,=99%, % % CCF ik Bt 4% 15
#] CCF=65.
(VAT RGNS HOITE
B _ 50000
0.1 xn,, 0.1 x 11077
(2) BT RG] S HO TR
B H T RS M PLC 2GR, 4 it
B4 PLC B MTTF, Ji , 285+ AU (1) 15 2 2 4R 45

n =11077 (3)

MTTFD - input = = 45 (4)

HF ARG MTTEF,,
_ By _ 1000000 _

MTTFone = 417 n, 0.1 x 11077 903 (4F) (s)
_ By, _ 1000000

MTTEprca = 77 n, 0.1 x 11077 903 (4F)

MTTFpprc; + MTTF pp
1
1 n 1
MTTFppc;  MTTFppicy

(3) % i 1 RG] VS ORI d 8 T Ry S ity
LR H : MTTF, 0, =143 47, DC,y oupu=99%

H L K 2R 45 8 DC,,,=99% , MTTF,, b &
CCF=65, 45200 Cat.4. i A il 2 AT AT, 4%
il R GE Y PL % %0 PLe, Xif hv SIL {E &y SIL3, i3 B ]
I R EOR

5 45ig

AR SCEE R PR BT 5 HLDBCRE £ 1 22 42 8 B R AR G0
WAL H AR 5 5 kAT THF5T, L ISO 13849 i 4 ¢ FH
WO RN, LSRG TR G o F LM 4 8 T 8
B LIS A A 4 e BV TR AR AR, DA XU 43T
SIL ff & F1 SIL %6 Uk 55 J7 M HE AT 1 VR4 ik, R 7EAL
P 5 MUACRE 25 0 KUBS DE A S 2 = T R A 1T S 4t T
BRI AR TR ASCHENL T RGN PR HESE ,
RO PR A 1 2 PR PP S T S
Tl FAH I R AL T 48 5, 8 T & b 5 92 br

MTTF, pc :% x| -

}903(@) (6)
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