SlLcet — Software para Verificacion del SIL
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Proof Mean
R ogpe .z s "
Tests Time To -Verificacion de SIL de configuraciones
Repair i i
CRUsEE P simples y complejas.
(Cpt) (MTTR) s . o
-Comparacion de diferentes disefios.
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SlLcet
2 EErE SIF-2 SIF-2 Description >
S Select  Select Cpt  Ti(y) LT@y) B MTTRy, MTTRs OnOff Report Select PFDavg HFT SFFman  SFF SIL (arch)
Db sensor  [ARPIEZN fs PT 90% 2 15 5% 12 24 0 \ 3,79E- os 1 97,5% 3 7
Db fs PT + isolatc  90% 2 15 5% 12 24 0 - 1 94,5% 3 -
Db er [SVRCN fs CPU 90% 5 15 2% 12 24 0 1,12E-05 4 1 99,8% 4 781
Db fs PS 90% 5 15 2% 12 24 0 9,21E-06 4 1 98,9% 3 7.144
Db BESEES: fs Al mod 90% 5 15 2% 12 24 0 8,48E-05 4 0 99,6% 3 381
Db Al chan. -te Y RT 90% 5 15 2% 12 24 0 1,05E-06 4 1 91,3% 3 3.034
Db fs DO mod. 90% 5 15 2% 12 24 0 2,64E-04 3 0 98,1% 2 282
Db er [DORE T fs DO chan. 90% 5 15 2% 12 24 0 00 5,29E-05 4 0 97,8% 2 1.812
Db r D fs relay 90% 2 15 2% 12 24 0 00 8,67E-05 4 0 99,2% 3 163
Db ctuator _fssmeno.d 80% 2 15 10% 12 24 0 00 4,78E-03 2 0 37,6% 1 798
Db 0 00 == 0 = == ==
Db _ (] 00 = 0 = = --
Print2 5 T Route 1H BB 334 |
0 na < Insert in fs Solenoid Reached SIL= Req.SIL=| SIL-1 Ok
Rl SiF tag = | SIF-3 SIF-3 Description > | ‘
S Select Select Cpt Tiy) LT(y) B MTTRop MTTRS OnOff Report Select | L S N HFT SFF man SFF SIL (arch)
Db | sensor 7l s PT 90% 2 15 5% 12 24 [) 1002div 3,79E-05 4 1 97,5% 3 71
Db fs PT + isolatc  90% 2 15 5% 12 24 0 - 1 94,5% 3 -
Db er (VRS fs CPU 90% 5 15 2% 12 24 0 1,12E-05 4 1 99,8% 4 781
Db er TSN fs PS 90% 5 15 2% 12 24 0 9,21E-06 4 1 98,9% 3 7.144
Db PEREEE: fs Al mod 90% 5 15 2% 12 24 0 8,48E-05 4 0 99,6% 3 381
Db RS fs Al chan. 90% 5 15 2% 12 24 0 002 1,05€-06 4 1 91,3% 3 3.034
Db fs DO mod. 90% 5 15 2% 12 24 0 00 2,64E-04 3 0 98,1% 2 282
Db er POREETNE! fs DO chan. | 90% 5 15 2% 12 24 0 002 1,05€-06 4 1 97,8% 3 915
Db r [EEEZ fs relay 90% 2 15 2% 12 24 0 002 1,74E-06 4 1 99,2% 4 82
Db | actuator RAREESZM fs Solenoid 80% 2 15 10% 12 24 0 002 4,91E-04 3 1 37,6% 2 420
Db [ 0 00 0 = = -
Db | 0 00 0 = = =
Print2 9 4 SIL: Route 1H HIENN 266 |
0 na < Insert in report 1 Reached SIL= Req.SIL=| SIL-2 Ok

Caracteristicas Principales de SlLcet

-Desarrollo en Excel, con utilizacién de formulas y macros de Visual Basic.
-Calculo de PFDavg y PFH para cada subsistema y para la SIF completa.

-Calculo del SIL contemplando los tres requisitos de las normas IEC-61508/IEC-61511:
Capacidad Sistematica. (SC), PFD vy restricciones de arquitectura (ruta 1H o 2H).

-Seleccién de gran variedad de arquitecturas en cada uno de los subsistemas de la SIF.
-Calculo de configuraciones complejas combinando grupos de arquitecturas.
-Ingreso manual de tasas de fallo o mediante importacién de base de datos.

-Generacion automatica de reportes, incluyendo estadisticas por cada subsistema y diagrama
de arquitectura de cada SIF

-Analisis de Sensibilidad de la SIF en funcién del TI, Cpt y ADU.
-Comparacioén de Disenos contemplando: costos, PFD, MTTFS.
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SlLcet — Caracteristicas Principales

Configuraciones Simples y Complejas
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|
|
| Grupo 3: MooN
|
|

Grupo 5: MooN

Logic solver
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Subsistema Actuador

Generacion Automatica de Reportes

SIF: Unit 1 - PL-11

Required Achieved Achieved
SIL-2 SIL SIL-2 PFDavg SIL-2
100 RRF 507 Arch. C. SIL-2
PFDavg 1,97E-03 SC SIL-3
MTTES (y) 43

High High Pressure on PT-11 (voting 2003) closes gas feed valve (Voting
1002; Safety Relay per DO). Total Designed Loop Response Time = 3 sec.

PT-11
Input LOGIC SOLVER
SI-400F
2003
PT-12 1o02D
Input Input
voting PLC
group Model:
PT-13
Input

Comparacion de Diferentes Disenos
(PFD, MTTFS, Costos)

SIF COMPARISON X
Select chart:
Comparacion SIFs -
1,00€-02 40| © Summary
C PFDavg
5,00E-03 20
€ MTTFS
| 4
),00E+00 . == { — 0
Disefio 1 Disefio 2 Disefio 3 Disefio 4
mPFDavg  =O=MTTFS (afios)
SIFno: [ SIFno: [3 SIFno: [ SIFno: [ 5 SIFmo: [g
E
Update valies & chart
Dsefio 1 Dsefio 1 Dsefio 2 Dsefio 3 Dsefio 4 R
Reached SIL  SIL-0 SIL-2 SIL-2 SIL-2 SIL3
PFDavg 3,43601 432603 2,06603  6,83E-03 5,76E-04
RRF 3 31 484 146 1.736
MTTFS (afios 4 5 5 4 38
Cost 0 0 0 0 0

Achieved PFDavg MTTEFS (years)
sensor SIL-3 2,37E-04 389
logic solver SIL-3 3,63E-05 994
actuator SIL-2 1,70E-03 50
Life Time (LT) = 15 years
PLC: S7-400F
XV-11
1002 Output
Output
voting XV-12
group Output

Analisis de Sensibilidad de SIFs
(TI, Cpt, ADU)

SiLcet 4 - QUICK COMPARISON BY CHANGING MAIN PARAMETERS TO CALCULATE PiDavg

Tables and Graphs on sheet "(2". 1- Enter SIF number (from sheet "SIL"). Select Left/Rit.

o " T
2- Select SENSOR and/or ACTUATOR.

® LEFT GRAH
SFro. [13 3- Select Parameters to be modfied and change step
RIGHT GRAPH (postive or negate)
™ SENSOR semsarmo. [ 4- Use "Update button” to update sheet "2
¥ ACTUATOR Acstormo. |y
= SIF-13
fTest Incerval (T n months) () | | 120602
onoff  CangeStep(#) [~ 3 | | 100602
8,006-03
Coverage Pof Tet (G %) (o 60060 Oy
onoff  ChngeStep () [~ 2 4,006-03 OO0y
NSO
Fakre Rates(DU n FITS st = =O=<
el (F11S) | | 0,00e400
R’
v onjoff  Change Step (2) [ .100 DA DA DDA DDA D DDA
R AN G U VR G VR G i G v v
¥ Convert DU/SU to DO/SD AR R R SR \et’ \\t’ \n,@
o PFDaVE Max. for SIL-3 Max. for SIL-2
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