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Computer - Aided Design of Safety Instrumented System
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Abstract

The objective of this article is to develop a computer program for calculating Safety
Instrumented Systems bared on the IEC 61508/61511 standards. This program help in
performing hazard analysis in industrial processes by risk values, assessing the safety
integrity level of devices, and determining device error rates, thereby assisting in the design
and evaluation of Safety Instrumented Systems. The results revealed that calculation
time of Safety Instrumented Systems were reduced, mistakes from calculation were
decreased and Safety Instrumented Systems design problems were defined proper

solutions.



< ANIUET UN. R

SN

L LGCUEEE]  Safety Instrumented Systems; Safety Instrumented Function; Safe

Failure Fraction; Safety Integrity Level; Risk Assessment

1. UNi

lugnannssunisnandagiuladnisi
ssuuineuilsde ldlunstesiunsiing Uime
Jadududdylulssnugnamngsy lunstosiy
LmeU@ummL?imﬁl,ﬁmmﬂmzmu NIWAR
gaaminssy tneazusznaulusg

1) gunsalin (Sensors)

2) gunsaiuszanana (Logic solver)

3) gunsalanvng (Final elements)
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2.2 s2AUAUUARANY (Safety Integrity
Level : SIL)
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Integrity | Dangerous Failure on Demand
Level of the Safety Function
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SIL 2 107 < PFD,,, < 10*10°
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ALEES (Risk Matrix)
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2.5 auRawa1n (Failure Rate : A)
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2.6 ANURANAIASIU (Common Cause
Failure : CCF)
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4.1.3 AMSATUIUAIYTS Matrix
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I[EC 61508-6
STUVANITNAFDY
NUIANY MsIuAReiin
X Y

ATUULUYN 35 1.5
AMTANNVIaNETou 2.00 1.00
walla Uszaunisal 2.75 2.25
nMlasevideya 0.25 4.75
MsduRatuyAAa 3.50 3.00
NMSENBUTY TRIusTIU 1.25 3.75
NIAIUANANINWINS BN 2.75 2.25
NNSATIFABUANNLINA DX 5.00 5.00

MuuAliRa1saunAn Total X wag Total

Y 2nen5RANduius Wdawindunnssuy
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LazdANTEAUNISILIRYNA

¢ beta Window

ToRIX Y | o Toalx,y

Sensor
Total X =

Total Y= 235

Diagnostic

Diagnostic
testinterval

Logic system

Total X =

Total Y= 255

Coverage

DC1:= 99%

o X
[eom—

Final Element

Total X =

Total Y =

as

C1 := 99%

Fl:<2hr

A 18 1507 Good Diagnostic Test
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2) MIIANBANTIAURANAINTIUTEUY
logic system nsglin@nlviAIANNEANAIALIAL
gunsalnely dleannnssieldfan logic system
Tunsagszuuileanduinauilsie analdenunans
seuuilenduinaudsie uagldauunes fegis
MIMANANURANAINTINVBITTUU logic system

[7] §la9n5197 7

A151991 7 f98 19 UINANANLRANAIA LULAAY

gunsalgesuadTsUUUsEUIaNg

gunsal | 993U | Ay, | Aoy | A | Ag
IC 1 13 38 25 25
IM 1 750 250 850 | 150
MP 1 3500 | 1500 | 4500 | 500
PS 1 238 13 | 4513 | 238
oM 1 375 125 425 75
OC 1 25 75 50 50
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AT 19 MINAIAINRANAIA Logic system

NINTUIIUIULAZAIAIURANAIA LY
winzgunsalges Anlusunsuazyeluns
munammeuiaslufiazinanuiianas
sunselunsazUszavlume FIT fannd
19 Tnedie App AU 4,901 FIT Ag infiu
651 FIT Acp 1NfU 10,363 FIT 1Az Ag 111U
1,038 FIT

4.3 ANSAUURIAT SIF wag SFF
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Aam3197 8 lpedeyanana1iasglusunsy

d' U 1 U a
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NITUIUNTT
s19az198n | Sensor | Safety | Valae
aunsal PLC
element lool lool lool
Type B B A
. 2,852 4,091 0
Ao 1,240 651 799
Ao 0 10363 | 1,182
A 1,559 1,038 0
T, (month) 12 12 12
T, (month) 120 120 120
MRT 8 8 8
pPTC 70 95 90
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¢ calculate SIS — ] X
SIL_PHA Process calculate h*(-1) to FIT-
|sm 2 v = PHA | |Low adannii 1 advdail | ( %L |
~euils raunsel A /sensor- rauUnsai B /Logic system | auUnsai C /Final Element |
o 5 r
suunmiizusegng element |E1 :1001 “|| | |E1:1001 ~!| | |E1:1001 v]
S T B :gUnsaiiaiaassin v |B :qunsaiiansassn v A :gunsaiiaviugiu
ype q |8 -3 q §
AnudanaIaduasy [
fasady 16 A DD (FIT) ‘2852 |49°1 o
AnudAanaSuRY [
e g A DU (FIT) 1240 |651 799
Anudenaailsis
sk A SD (FIT) o |10362 1182
Anudenanasis
Aesrady Taile A Su (FIT) 1559 |1038 lo
Proof Test Interval [
atumessatey T (month) 12 12 12
Interval between demand [ [
narlumsenaavasuanu T2 (month) 120 |120 |120
uamsenivduans + [ [ [
weFaumamsaNAautay MTTD+MTTP (hr) |0 o o
namsEauLEy MRT (hr) 8 s ; 8
Proof Test Coverage [
wmasyaqunasmenagay  PIC (%) 70 los %0
saazANudaNAIRTIN
amady Tile Bata (%) ‘lﬂ |5 110
sppRTANUAANRIATIN
Wiasady 1o Bata_D (%) h ll [2
’ nsdns SIL aunsosayldan SIL insw V| [insu | |insu v‘ ‘
Reset Calculate Calculate A I Calculate B I Calculate C |
szuy B ihwnaessiu SIL =1 PFD = 2.013E-02 SIL =2 PFD =4.179E-03 SIL =2 PFD =6.656E-03
SIL = 1 PFD = 3.096E-02 i eiumnessu RT3 Y PRRET 3]
SFF = 78.06 Redundant = 1 SFF =96.16 Redundant =0 SFF = 59.67 Redundant = 1
= ‘_:‘2""’:%“:16“757‘7‘&_03 i ehunessu HInessIu i humnass
FEurly urle element 1002 uri'le element 1002
sensor wfily element loo2 SIL = 2 PFD = 2.025€-03 SIL = 3 PFD = 7.1346-04
SIL =2 PFD = 2.025E-03 wrleginsii SFF 31nni1 90% # lool urleginsi SFF 11AA31 90% # 1ool
Final ur'leugnsn SFF uinni 80% v lool SIL =2 PFD = 4. 185E-03 SIL =3 PFD = 5.731E-04
SIL =3 PFD = 5.731E-04 wrile PTC =05 %
SIL =2 PFD = 7.908E-03
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3) S¥UU Final Element fin1sdauuy
1001 Hugunsaivdia A fgunsalioun 1 6
A1 SFF ANWINAY 59.67 % ANULIATFIUABINTG
gunsaldses 1 67 waven PFDavg = 2.656E-3
seauANUUaeniY SIL2

Fyi 52U Final Element Sf1 SIL siu
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d15899n 1 1 FBLUY 1002 HIUNINTFIY
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avg

4) WasIuAT PFD
anulasndusauindu SIL 1 dedladesni
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I9AY gaTalnluA PFDavg = 6.777E-3
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