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Abstract

Safety instrumented system is the system to prevent and reduce the occurrence of dangerous
events in oil and gas pipelines or to maintain process safe status, and realize safe protection or
safe control. Safety integrity level (SIL) is a classification method to quantify the expected or re-
quired safety level of safety instrumented system. The average probability of failure on demand of
danger is an important index to measure the safety integrity level, and the hardware failure to-
lerance is determined by the safety integrity level. The domestic common specifications have
made requirements on the logic controller redundancy of safety instrument system for each safety
integrity level. The redundancy setting and safety integrity level requirements of logic control
module of emergency shutdown (ESD) system of ARAMCO are significantly higher than the re-
quirements of domestic specifications.
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2019 4F 12 A 9 H, EF A M KRE MERA IR A 7 (R E R E WA TR B oL, FiE
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HE T 2007 4K TEC 61508 Fl IEC 61511 KA T GB/T 20438-2006 § HL S/ HL /7] g HL T~ 22 4= AR
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{E14% 73 1 Hazard and Operability Study)sE P53 #7F1 LOPA ({&#/Z 734 Layer of Protection Analysis)f: /€ &
AT, MR E O KR SIL 4544, SRR FR, BT REMICREN, Wik SIL SHEBTE
TR, SERUNEE SIL it [3].
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AR RG AP DGR A R AR SRR R 2 AR, LI A R B A il 1 28
RY, UENERRGTEHMEE. BEH SR LT =730 TR A AN AR R 5]. 38
B YRR F B MR SIL SEZOAE 1 % [6]

SIL %54 —MEMTURBE R 2 AR, BIE—ERE. —E%M0 T, ZeMXR
GUPAT HA BRI A2 () 22 A TH BB T e IR o IR 22 42 SE MR KT 10 B IR it BRI R R 2R IR, IR G
F143 PRSG BEEAER BIRT A2 32 (R 7T o 1R B e rp i el /N 8 2 1R T 28 9k RO R (P Dave) KA 5 » 3404 STLI
FI| SIL4 IXPYANEEL, SIL 250 v BRI MG o 2R RO A, RN SIL 450 n] L IEC61508
AIEC61511 K47 SIL B0iiE. HoHp, SIL &2 5-F3 R R 2 (R R0 R 56 R L% 1.

Table 1. Safety integrity level requirements in low requirement operation mode

% 1. SIL FRE P RYBRI R =

LA SE B S (SIL) 14 2% A % (PF Dayg)
4 >107° H<10™
3 >10 H<107
2 >107 H<10~
1 >107 H<10™

AR RF L EYIR NP R, Rl EMA SR 2 2 DRI T T RGEZ RIS [H]
T3 kot A (D)t EE ), AR IR A:
PFD,, = PFDs +PFD, +PFD,, (1)

KA

PFDsys: “ZAX R R G 14 4 T REAE BRI (1735 R 02

PFDs: W& AR T R GE R T35 R %

PFD: G T KRB RN R

PFDgp: & TCHF T RGE RT3 R 2 7]

AT LA, R AR RGP IS 2 AR B R 1 SIL S5 4% 1 %43 SIL %52 ARG BT R &
R = ARy AR SIL 2849 SIL2, BIAE AR AN 4014 SIL 55243558 SIL3, JI#EAN [ 2% (1) SIL 55
g SIL2 5L % SIL1.
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IR BIX 3 ADNESR, A REV N AR BB 2 T X R SIL 52K .

Horb, RGERRORE G AR 2 — AN R MR, BOR 2 2GR RG G H & B &0 B R4t
SR G S A V(8]0 RGER RS B H A R KT FEVE AR B AR IBAL R BN R AL, R G R BGE R W] H 45k
3%:

1) MR o IE R e 7 8ot Rvrsk it BN BRI R G R

2) Wit R REEHRF=Z AT N Ar= LB BB R F BN R R

3) BATRA: RGEHRT )G, BT N R RIREY . 4500+, 247 A5 I TAE KRR T 5L
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Table 2. Safety integrity level requirements in low requirement operation mode
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4 R4y HU(SFF)
0 1 2
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FTUATE Y, FHNCF) SIL S5 2% 3% B 1) S5 06T L35 AR L A Rt 2, RIS B0 R s B, [A)
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H AT P I GB/T 50770-2013 CAifh T2 0GR REGETHTE) , B A i T L) 8 E R
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o
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REREER, HUAE, BAFHEYE, LA loo2 fi BXTHI NG T itiT R vk,
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