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INTRODUCTION SlLcet

This document is a supplement to the SlLcet Manual to explain several examples of how to calculate PFDavg
and MTTFS values for complex architectures.

SlLcet 6.1 or later must be used.

In this version the configuration and calculation is performed on the "SIL" sheet (it is no longer necessary to use
the "CF" sheet of previous versions).

In column H the following options are used for Complex Architectures:

(d SEN_VOTING (for complex sensor subsystem architectures).

1 ACT_VOTING (for complex actuator subsystem architectures).

1 1oo1 Rates (for calculating Failure Rates from PFDavg and MTTFS values).

Note: If you have a SlLcet Pro Plus license you can request a SlLcet Excel file with the examples in this document and
additional examples (info@safetyandsis.com )
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SUB-SIF HANDLING FOR COMPLEX ARCHITECTURES



Sub-SIF Handling — Simple cases

In SlLcet each SIF contains 12 rows that can be used for any component. For example:

Select
Sensor
sen_part
sen_part
sen_part
logicsalver

actuator
act_part
act_part
act_part
act_part

Na

Y select”

[
transmi‘rter
process connecti
splitter

2A1-2DO SRy

B xv-16
valve

actuator
1SOL-327/ERIENTE

=g 43 isolator

SD" su' DD " DU Cpt ™ Ty " LT (y)

144 0 963
115 0 820
0 0 0
29 0 143

11804 133 3920

916
0
286
516
114

oo o O o
oo o O o

SENSOR =
PLC diagn. ON

ProTrip' T.Fault' Ch.Trip
HH U.R. No

90
45
0
45
247

829
442
199
188

P = = P

— | =i =3 =3 =1

2 [ 74%
2

[

" 999

L

" 73%
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1

15

15
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B " MTTRgp Startup Select

2%

10%

43

43

48

24

24

24

Tool

PFDavg |00
1,85E-03 2
1,70E-04 3
1,95E-03 P

Achieved 5IL= EIE

In some cases we need more rows, for example if in the final element we have a 2002 or 1002 architecture. In these cases we will use a
Sub-SIF to calculate the final element, and in the Main SIF we will introduce the calculated values of PFDavg and MTTFS.

Note: see example 2 of this document.



Sub-SIF Handling — Complex cases (1) Level 1 Level 2 Level 3 S ILcet

(simple) (complex) (very complex)
In some cases it is not possible to calculate Lo 1
PFD/MTTES directly due to the complexity of the i MooN
architecture. These are architectures with 3 levels Leg 2 -
or more as shown in the image on the right. Leg1 Leg N 00
MooN
Leg1 Leg 2 Leg 1
—_— :/\ e — MooN
S | Leg2
) g
% MooN
Example 3 Leg N
MooN
Leg 1
: g1
(VL [Ceaooon | L e
Leg 2 eg
¢ 2 - MooN
9 e g ———
Leg 2
__GZOOlB
leg 1 Leg 2 Leg 2 7\ Leg 1
; = — /2| MooN
p S B2 [ MooN
leg 1 Leg N
MooN

=
[=]
o
N

Leg 2

Leg 2 Leg 1
82 /o \ B [ xv-200A
8 Leg 2 Leg N
R XV-2008B X

Actuator subsystem



Sub-SIF Handling (Sub-SIF) — Complex cases (Il) S l LC et

In these cases it is necessary to use a Sub-SIF to model a part of the Main SIF (for example a very complex actuator subsystem
architecture).

In the Sub-SIF we first calculate PFD/MTTFS with its parameters Cpt (coverage of proof tests), Tl, LT, Beta and Failure rates.

We use the PFD/MTTFS results to calculate the equivalent failure rates of a 1001 architecture that we use in the Main-SIF.

To correctly transfer the 1001-Leg it is necessary to:

» Use the same LT (Life Time) in the Sub-SIF and Main SIF (for example, 15 years).

» Calculate the equivalent failure rates of the 1001-Leg with Cpt=0% (because the proof testing is already included in the PFDavq of the
Sub-SIF and there is no further coverage you can claim, the proof test coverage of the Sub-SIF portion in the Main-SIF has to be 0%.
Because of this, the proof test interval (T1) has no impact on the result of the calculation).

1-Calculate this Architecture (4004 with

Sub-SIF " 4 legs 1002)

S ' Select ' Select Y sp Y su” Y pu Cpt™ Ti(y)" LT {y} B " MTIRpp Startup™C Select /| PFDavg m SIL (arcmm
M ACT_VOTING [ sub-SIF 10A 1 4ood( | 8,53E-03 >50000
M actuator [ H 1001 600 800 1 2 70% 1 15 10% 48 24 1002 2

- M actuator [ 2000 600 800 1 2 70% 1 15  10% 48 24 1002 2
M actuator | G2001 600 800 1 2 70% 1 15  10% 48 24 1002 2
M actuator | H3001 600 8oo 1 2 70% 1 15 | 10% 48 24 1002 2 -
Pfd 1001 Rates sub-SIF 10A 0 130 - 0% 15 - [ 85303 @ -~ [ >50000
M - ___q_,...---'-/( 1\""""--.. \ . .

3-Select .1001_5 sub-SIF 10B 700 900 %1 2 1 15 1002 101E-03 7, 2 2 157

Rates" (and "Pfd" 704 : : 115 10% 48 24 1001 : - -

_ soc 4-Calculated equivalent Failure |, 15 10% 48 24 2002 . -
Pfd 1001 Rates | sub-SIF 108 7od Rates ofthe 1001-Leg to be 15 — [ 1,01E-03 ‘ — [ 157
M I transferred to Main SIF N ]

\_.-/l

2-Enter PFDavg/MTTFS results
S




Sub-SIF Handling (Main SIF) — Complex cases (lll)

In the Main SIF we introduce the sub SIF as shown in the image below.

Main SIF

Manual rev. 1 —SlLcet 7.1

SENSOR

S ' Select ' Select
Db Sensor PT3150 PT-10
M
| Db logicsolver EEUQEINS} ESD-02
M
M ACT VOTING
M actuator _Sub—SIF T10A
M actuator [ sub-SIF 108
M
M
M
M
M
Print1"
- b |
0 na na

PLC diagn. ON

sD " su’

DD ° nucPt TIM LTM

41 2 "90%
387 2 3 T99% 4 25

15

130 15

s ’0% i

Equivalent Failure Rates of

'

B Y MTTRyp Startup ‘¢

2%

2%

43

48

24

24

Select
100l

To02D
2oo2
loo1
Too1

SllLcet

PFDavg
2,17E-05

3,05E-04

9,54E-03

9,87E-03
Achieved SiIL=

SIL (arch)
4 3 476
3 3 144
2 - >50000

1o001-Leg of Sub- -
SIF 10A -

SIL-2 SIL-2 110,3
SIL-2
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EXAMPLE 1 - Simple Case
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EXAMPLE 1
How to calculate in SiLcet

2003 loo2D
! m
Sensor Logic Solver
subsystem subsystem
Select "ACT_VOTING" to
allow a second level of
architectures
Select " Select” “sp " su' DD DU Cpt ¥ TI(y)
sensor [ PT-6 279 94 0 87 2 3 T94% 1
sen_part  [MENEIM transmitter 279 a4 0 41 2z 3
sen_part  ARNEESE seal 0 0 0 46 1 3
i A ) _ r
ACT_VOTING GROUP VOTING 1
GA/B actuator [N X\/-6A/B 0 916 0 829 L 3 T 73% L
act_part BEUS®IE valve 0 0 0 442 1 3
act_part [A@BINL actuator 1] 286 1] 199 1 3
act_part EleIEEENN solenoid 0 516 0 188 1 3
act_part interface 1] 114 1] 0 1 3
PUMD » actuator [ Pump-61 0 1050 0 606 1 2 95% 1
SENSOR > ProTrip T.Fault' Ch.Trip SIL-2 !
PLC diagn. OM| HH -- Yes

|

Level 1 Level 2
(simple) (complex)
Leg 1
XV-6A
Leg 1 Leg 2
el 2B [ xves
+]
0
~
=
o
o
]
Leg 2
Pump 61 o

Actuator subsystem

LT (y)
15

B " MTTRpp Startup Select ]

5%

Actuator Subsystem

15
15

15

10%

48

48

48

24
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2003

Achieved SIL=

SllLcet

PFDavg ' SIL (arch)
5,25E-05 4 2 3.866
5,62E-06 4 -- 41
2 —
4 SIL-2 b



EXAMPLE 1 SI Lcet

Architectural Constraints

Select the Route in the "ACT _VOTING" row or in the rows of the 2
Legs. In general it is best to do this in the Legs of the architecture.
Note: if it is done in "ACT_VOTING" then it is necessary to enter
the overall Failure Rates (can be done in several ways: a)The
maximum value of the Legs; b)The arithmetic or geometric mean).

' Select " Select’ T sD " su " pD ' pu TTEEEN sSelect | PFDavg : HFT " SFF/DCman'  SFF  SIL (ard Route value
sensor [N PT-6 279 94 0 87 2 3 2003 5,25E-05 4 L 81,1% 2 66 | |Route 1H |SFF
sen_part transmitter 279 94 ] 41 2 3 - — - —_—
sen_part  [ARNEERy seal 0 0 0 46 1 3 - —— : — -- -

logicsolver EXYREIN®] SIS-01 11991 137 | 4025 | 253 2 3 T002D | 1,75E-04 3 1 98,5% 3 199 Route 1H |SFF

ACT_VOTING S GROUP VOTING 1002 5,62E-06 4 1 - - 41

* actuator [ XV-6A/B 0 916 0 829 1 3 1002 1 52,5% 2 -- Route 1H |SFF
act_part valve ] ] 0 442 1 3 - - _— __ __
act_part [NORIUNL actuator 0 286 0 199 1 3 - - - - -
act part [EOIBERNJ solenoid 0 516 0 188 1 3 - - - - -
act_part interface 0 114 0 0 1 3 - - _— __ __
*actuator B Pump-61 0 | 1050 0 606 1 2 1001 | o 63,4% 2 -- Route 1H |SFF
| SENSOR >| ProTrip' T.Fault' Ch.Trip <Route 336
| na | na | PLCdiagn.ON| HH = Yes Achieved SIL=

Manual rev. 1 —SlLcet 7.1



EXAMPLE 1

How to configure the Logic Diagram

1 SIS Gl Example 1

S |
M
Db
Db
Db

M

M
Db
Db
Db
Db

M

M
PrintT

|

0

PT-6A

Input

PT-6B

Input

PT-6C

Input

Select * Select’

Sensor -PT-E

sen_part  [HENEL]

sen_part  ARKEESSseal

logicsolver EIAEEIMOY SIS-01
ACT VOTING [ GROUP VOTING

actuator -KV—BMB
act_part valve

act part [NQBINE actuator
act_part solenoid
act_part interface
actuator -Pump—61

na na

Achieved - ]| B

2003

Input
voting
group

Manual rev. 1 —SlLcet 7.1

4283

Example 1

B " MTTRgp Startug

Tsp ' su DD DU Cpt * TI(y) " LT(y)
279 94 0 87 2 3 7 94% 1 15 5% 43
transmitter 279 94 0 41 2 3
0 0 0 46 1 3
11991 | 137 | 4025 | 253 2 3 [ 99% 4 15 2% 43
1 15
0 916 0 829 1 3 T 73% 1 15 10% 43
0 0 0 442 1 3
0 286 0 199 1 3
0 516 0 188 1 3
0 114 0 0 1 3
0 1050 0 606 1 2 " 95% 1 15 43
SENSOR > ProTrip' T.Fault’ Ch.Tripl A
PLC diagn. ON| HH -- Yes
info : SIL-1 20
XV-6A
1o02 Output
LOGIC SOLVER Qutput
S15-01 voting XV-6B
loo02 group Output
lo02D
Output
Safety PLC Group loo1
Model: Generic P-61
QOutput Output
voting
group

Only for Logic Diagrams

24

24

24

Description

Select

2oo3

11
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EXAMPLE 2 — Simple Case with Sub-SIF

SllLcet
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EXAMPLE 2

How to calculate in SlLcet

Level 1 architecture is
2002, therefore all Legs
can be entered directly in

the Main SIF.

|

|

|

Level 1
(simple)

Level 3
(very complex)

Level 2
(complex)

SllLcet

Leg 1
s XV-6A

Leg 2
XV-6B

XV-7

Sub-SIF is calculated in
another SIF. In column G of
T Main SIF select "Pfd" and
enter PFD & MTTFS
values of sub-SIF.

Actuator subsystem

Select * Select” sD ' su ' DD ' DU Cpt " Ti@ " LT(y) P " MTTRpp Startup' Select T PFDavg Dm0 SIL (arch) W0 (iai 0
sensor [N PT-6 279 94 0 87 2 3 [ 94% 1 15 5% 48 24 2003 5,25E-05 4 2 3.866
sen_part [MEAEVE transmitter 279 94 0 41 2 3 - __ __
sen_part seal 0 0 0 46 1 3 - — -
logicsolver ETNEIB®] SIS-01 12130 138 4082 256 2 3 [ 99% 4 15 2% 48 24 1002D 1,78E-04 3 3 197
actuator sub-SIF | 1 3 1002 W _ 3 2 120
actuator XV-8 0 1026 0 1417 1 3 [69% 1 15 48 24 1001 3,31E-02 1 1 111
act_part B valve 0 0 0 740 1 3 - — -
act_part ASEST actuator 0 396 0 489 1 3 - - == —
act_part O solenoid 0 516 0 188 1 3 Maln SIF - — -
act_part interface 0 114 0 0 1 3 - _ _
SENSOR > ProTrip. T.Fault' Ch.Trip b " 3,39E-02 SIL-1 SIL-1
PLC diagn. ON| HH -- Yes Achieved SIL= N | 5 |
' Select " Select” Tsp” su' ppD DU Cpt “TI()  LT(y) B ~ MTTRpp StaSelect DEN -~ . SIL (archd -
ACT VOTING [ 2002 OR 1001 1 15 loo2  5,88E-04 3 - 120
actuator [N XV-6A/B 0 916 0 829 1 3 [73% 1 15 10% 48 24 | 2002 |— 1 -
act part EEIR®LH valve 0 0 0 442 1 3 - — -
act part  CQEIINE actuator 0 286 0 199 L 3 - - -
act part  [SOJBERN] solenoid 0 516 0 188 1 3 - - -
act part  [lEed; interface 0 114 0 0 L 3 - - -
actuator [ XV-7 0 916 0 829 L 3 T73% 1 15 48 24 To0T 1 --
act_ part EEUE®IE valve 0 0 0 442 1 3 - — -
act_part  [A®BUNL actuator 0 286 0 199 1 3 - == —
act_part B solenoid 0 516 0 188 1 3 SUb-SlF - — -
Manua| rey. 1 - actpar B E A interface 0 114 0 0 1 3 1 1 - __ __

13



EXAMPLE 2
Architectural Constraints

S " Select " Select’ T sD Y su’

M sensor [N PT-6 279 94 0
Db sen_part  [HENE transmitter 279 94 0
Db sen_part seal 0 0 0
Db | logicsolver ELAREIDION SIS-01 12130 138 4082
M

Pfd actuator sub-SIF

Db

M | actuator [ XV-8 0 1026 0
Db act_part valve 0 0 0
Db act_part actuamr 0 396 0
Db act_part EWIEERI solenoid 0 516 0
Db act_part interface 0 114 0
Print1" SENSOR >| ProTrip T.Fault® Ch.Trip
0 na | na | PLCdiagn.ON| HH == Yes
S * Select " Select’ 1sD " sUu ' DD’
M | ACT_VOTING [ 2002 OR 1001

M | actuator [N XV-6A/B 0 916 0
Db act_part EIR®LE valve 0 0 0
Db act_part actuator i 286 i
Db | actpart [eIBEEN) solenoid 0 516 0
Db act_part interface 0 114 0
M | actuator [ XV-7 0 916 0
Db act_part EEUE®IE] valve 0 0 0
Db act_part actuator i 286 i
Db | actpart [eIBEEN) solenoid 0 516 0
Db act_part interface 0 114 0
M |

Manual rev. 1 —SlLcet 7.1

Type
87
41
46
256

Pd = | 2

1417 1
740 1
488 1
188 1

1

DU Select ]

Too?d
2ood

829
442
199
188
0
829
442
199
188
0

RN R S R R R T U T S T )

LA L L Lo Lo g L L L L

Select
2oo3

PFDavg
5,25E-05

1,78E-04
5,88E-04

3,31E-02

Achieved SIL=

PFDavg
5,88E-04

SIL (pfd) L
4

FT ~ SFF/DC man'

SllLcet

SFF " SIL (arch) 1 TR

1 81,1% 2 3.866
3 1 98,5% 3 197
3 1 [ 525% | 52,5% 2 " 120
1 0 42,0% 1 111
1H  <Route si-1 ETNEN
HINTSER HFT " sFEDCman. SFF  SIL (arch) B ALGE
3 1 - - 120
0 52,5% 1 -
0 52,5% 1 --

Route value
Route 1H |SFF
Route 1TH |SFF
Route 1H Sh
Route TH St
Route value
Route 1H h

Route 1H h

14



EXAMPLE 2
How to configure the Logic Diagram SlLcet

2 BEIREEE Example 2 (Main SIF) Achieved > [JEIIEEIN Example 2 (Main SIF) Description |
K Tags "One by one” I
S ' Select " Select® “sp ' su' DD DU Cpt “TI(y)" LT(y) P ~ MTTRpp Startup ¥ Sensor Actuator Select
M sensor [N PT-6 279 94 0 87 2 3 7 94% L 15 5% 48 24 PT-6A 1002 of 2002 (XV-6A/B) OR} 2003
Db | senpart [AEREM transmitter 279 94 0 41 2 3 PT-6B 1001 (XV-8) -
Db | sen_part [GARKEER]seal 0 0 0 46 L 3 PT-6C -
Db | logicsolver EJXRADNO]SIS-01 12130 = 138 | 4082 256 2 3 [ 99% 4 15 2% 48 24 1002D
Y I -
Pfd actuator -sub—SIF 1 3 To02 |
Db ] Use "General _
M | actuator [ XV-8 0 1026 | 0 1417 1 3 769% | 1 15 48 24 Symbol” 1001
Db act part  El@lRe valve 0 0 0 740 1 3 (g MooN) -
Db act_part ar:tuatc:r 0 396 0 489 1 3 --
Db | actpart [SeBEPNsolenoid 0 516 0 188 L 3 -
Db act_part interface 0 114 0 0 1 3 --
Print1" SENSOR >| ProTrip. T.Fault' Ch.Trip SIL-3 h 1
0 na | na | PLCdiagn.ON| HH -- Yes ¥
PT-6A 2002 1Too2 of 2002 (XV-6A/B) OR 1001 (XV-7)
Input LOGIC SOLVER Too1 (XV-8)
515-01 Output
2003 voting
PT-6B 1o002D group
Input Input ]
voting Safety PLC
group Model: Generic
PT-6C
Input

Manual rev. 1 —SlLcet 7.1 15
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EXAMPLE 3 — Complex Case with Sub-SIF

SllLcet
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EXAMPLE 3

SIF Architecture for Final Element

Manual rev. 1 —SlLcet 7.1

Level 1 Level 2 Level 3
(simple) (complex) (very complex)

ooz

H1001A

H1001B

(2000A

G2000B

G2001A

G2001B

H3001A

H3001B

Sub-SIF1 to calculate
PFD/MTTFS and
transfer it to a 1001-
Leg in the Main SIF

Sub-SIF2 to calculate
PFD/MTTFS and
transfer it to a 1001-
Leg in the Main SIF

SllLcet
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EXAMPLE 3

Level 1 Level 2

Level 3

(simple) [complex) [very complex)
1 Fgoptes LN pyvTTyY
How to calculate in SlLcet ,,,L@&
Legl |' | Log 2 legl [ ooron
5 Sl G20008
| ‘ E Log 3 G2001A
|: G2001B
RTLLIN ey
3 "I_'I 3 ."—"l 1282 [ haons
J r N T
| Leg 7 Legl
H P_“/Em
Actuator subsystem
S ¥ Select Select Tsp Y su' DD DU MCm‘nm‘ IT(y) B " MITRyp Startup ¢
Db sensor PT—‘IO 29 94 250 41 2 3 T90% 1 15 5% 48 24
M
Db | logicsolver pEYENEIBO] ESD-02 15035 191 5589 | 387 2 3 T99% 4 25 2% 48 24
M 2
Sub-SIF1 M ACT VOTING ) 1 15
T M | actuator sub-SIF 10A o "o "o T30 1 2 0% 15
M actuator sub-SIF 10B 0 75 "D " 15 1 2 0% 15
Sub-SIF2 71 m '
M -
— v Main SIF
Use "ACT_VOTING" v,
to calculate M
:&gfg;ﬁ? of 4a0d Print1™ SENSOR > ProTrip T.FauliCh.Trip SiL-2 [ g
oY na O na JPLC diagn.ON| HH U.R. No |
S " Select Select “sp"su'pD" Type Cpt " TI(y  LT(y) B " MTTRpp Startup ¢ Select
’ ACT VOTING sub-SIF 10A 1 15 dood
M actuator H1001 600 800 1 2 T0% | 1 15 10% 48 24 1002
Use "1oo1 Rates" to M actuator G2000 600 800 1 2 70% 1 15 10% 48 24 1o02
calculate the M actuator G2001 600 800 1 2 T70% 1 15 10% 48 24 1002
equivalent Rates with M actuator H3001 | 600 800 1 2 70% 1 15 10% 48 24 To02
1001 architecture. Pfd = 1001 Rates sub-SIF 10A | 0 130 0% 15 -
M _—
M ACT_VOTING sub-SIF 10B 700 900 1 2 1 15 To02
M actuator 700 900 1 2 65% 1 15 10% 48 24 1oo1
M actuator 700 900 1 2 T70% | 1 15 10% 48 24 2002
Pfd = 1001 Rates sub-SIF 10B 725 15 0% 15 -
M ——

Manual rev. 1 —SlLcet 7.1

SllLcet

Select PFDavg E|!ﬂti. SIL (arch) .ziiia
1o02 2,17E-05 4 476
1o02D 3,05E-04 3 3 144
2002 9,54E-03 2 = >50000
1o01 2 -
1oo1 2 -
9,87E-03
Achieved SIL=
PFDavg g (pfd} SiL (arch}
8,53E-03 >50000
2 ——
Sub-SIF1 2 -
2 -
2

8,53E-03 — " >50000
1,01E-03 2 2 157
Sub-SIF2 - -
1,01E-03 — " 157

18



EXAMPLE 3 -Sub-SIF 10A: SIL (arch.)=2, therefore enter 60% in the S I Lc et

Architectural Constraints Main SIF to get SIL (arch.) = 2.
-Sub-SIF 10B: Enter Route in the row of “ACT_VOTING”

and enter overall failure rates. SIL (arch.)=2, therefore
enter 60% in the Main SIF to get SIL (arch.) = 2.

S " Select ©  Select " 7sp " su” oD’ pu WITEMEE select T PFDavg [ N(O7 0 HFT " SF/DCman'  SFE " SIL(arch) TR0 Route  value
Db sensor  [ERELY PT-10 29 | 94 250 41 2 3 1002 2,17E-05 4 1 90,1% 3 476 Route 1H |SFF
Db | logicsolver FIAREIsle] ESD-02 15035 191 5589 387 2 3 1002D 3,05E-04 3 1 98,2% 3 144 Route 1H |SFF
M |AcT voTING 2002 9,54E-03 2 0 -- -- >50000
M | actuztor [ sub-SsF10A T o T o "o 130 1 2 1001 0 60,0% | 60,0% 2 - Route 1H |SFF
M | actuztor [N ub-SIF10B [ o0 T725 7 0 715 1 2 | 1o0l 0 . rso,r)% 60,0% | .2 -- Route 1H (0%
y — - i Rt
M — 2l 7 - -
M | - Enter 60% manually to - -
M — force SIL (arch.)=2 . _
Print1 SENSOR > ProTrip T.FaultCh.Trip SIL-2 ¢ 1H  <Route SIL-2 -“:E-
0 na na Y PLC diagn.ON| HH U.R. No :Achieved SIL= Ela
info SIL-1 20
5 Sub-SIF of Example 3 Achieved> Description > Note: the modelling of the Main SIF is not directly possible due to the complex architecture. The Arch. Constraints
b Ok Sub-SIF main task is to transfer a portion of the Main SIF to a 1oo1-Leg in the Main SIF. Select  Calculated
S ' Select ° Select " sp " su” DD DU WITTIE@l select 1 PFDavg | [N(U0)0 HFT ' SFF/DCman’  SFF SIL(arch)ﬁ Route  value
M | ACT VOTING [ sub-SIF 10A 4004 8,53E-03 2 0 - - >50000
M | actuator [ H1001 600 800 1 2 1002 1 42,9% 2 - Route 1H |SFF
M | acuator [ G2000 600 800 1 2 1002 1 42,9% 2 - Route 1H |SFF
M actuator [N 2001 600 800 1 2 1002 1 42,9% 2 -- Route 1TH |SFF
M actuator [N H3001 600 800 1 2 1002 1 42,9% 2 -- Route 1TH |SFF
Pfd = 1001 Rates [ sub-SIF 10A 0 130 -- [ 853E-03 — = — [ >50000
M | ACT_VOTING [ sub-SIF 108 B 700 | gy 900 TN 2 ™ 1002 1,01E-03 2 1 438% |42 157 Route TH |08
M | acetor 700 900 1 2 | 1ool 0 Yy _= ~
M actuator _ 700 900 1 2 2002 0 = == --
Pfd 1001 Rates [ sub-SIF 108 725 15 " 1,01E-03 - -- - [ 157
M ] Sub-SIF = ~ - -

Manual rev. 1 —SlLcet 7.1



EXAMPLE 3

How to configure the Logic Diagram

24 PT-10A

Only for Logic Diagrams
Tags "One by one”

Sensor Actuator

PT-10B

[4004 xToo2]: H1001/G2000/G2001/H3001
[Too2]: Too1 (XV-100) OR 2oo2 (XV-200A/B)

Use "General Symbol”
(g MooN)

4 PEEEFEN Example 3 (Main SIF) Achieved > [[ETEZIJEEEN Example 3 (Main SIF)
X Ok
S ' Select Select " spD " su' DD DU Cpt Ty LT(y) B “MITRy Startup
Db sensor  [AERE PT-10 29 94 250 41 2 3 790% 1 15 | 5% 48
M
Db | logicsolver EYNIREIR®) ESD-02 15035 191 5589 387 @ 2 3 [99% 4 25 | 2% 48 24
M ]
M |ACTVOTING 1 15
M actuator sub-SIF10A [ 0o T o 0 7130 1 2 0% 15
M actuator sub-SIF10B [ 0o T7257 0o 7 15 1 2 | 0% 15
M
M
M
M
M
Print1" SENSOR > ProTrip T.Faulf{Ch.Trip SIL-2 *
0 na na 1 PLCdiagn.ON| HH U.R. No |
2002
LOGIC SOLVER
PT-10A ESD-02 Output
Input 1oo2 voting
lo02D group
Input ]
PT-10B voting Safety PLC
Input group Model: Generic
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[4004 x1002]: H1001/G2000/G2001/H3001
[1002]: 1001 (XV-100) OR 2002 (XV-200A/B)

lescription =

Select
TooZ

Too2D

ool
Too
Too1
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EXAMPLE with common cause failure

SllLcet
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Use of common cause failures Sl LCEt

When using the "SEN_VOTING" or "ACT_VOTING" options, a common beta factor can be introduced in the calculation
instead of using a beta factor for each Leg. The following image shows how to do it (comparison of 2 ways to calculate it).

S 7 Select " Select® Tsp ' su DD DU Cpt “ T  LT(y) B " MTTRpp Startup’ STR Y xF" Select T PFDavg Dol
M sensor (R 200 200 90% 1 15 5% 48 24 1002 1,08E-04 3
M 1 -
v — | — -
M |SEN_VOTING [ 200 | 200 [ ¥ 90% 1 15 5% - 24 1002 1,08E-04 3
M sensor - 2007 0T 90% 1 15 48 24 Too1
M SENSOr - 200 200 90% 1 15 48 24 Tool
M L 1] -
M [ ] -
M [ ] -
M 1 -
v — 1 -
M ] -
Print 1 SENSOR > ProTrip' T.Fault" Ch.Trip - ) g 2,16E-04 SIL-3
0 na | na m -- -- -- Achieved SIL= S| I
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