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INTRODUCTION

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

SILcet 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:
❑ SEN_VOTING (for complex sensor subsystem architectures).
❑ ACT_VOTING (for complex actuator subsystem architectures).
❑ 1oo1 Rates (for calculating Failure Rates from PFDavg and MTTFS values).

Note: If you have a SILcet Pro Plus license you can request a SILcet Excel file with the examples in this document and 
additional examples (info@safetyandsis.com )

mailto:info@safetyandsis.com
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SUB-SIF HANDLING FOR COMPLEX ARCHITECTURES
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Sub-SIF Handling – Simple cases

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

In some cases we need more rows, for example if in the final element we have a 2oo2 or 1oo2 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.
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Sub-SIF Handling – Complex cases (I)

In some cases it is not possible to calculate 

PFD/MTTFS directly due to the complexity of the 

architecture. These are architectures with 3 levels 

or more as shown in the image on the right.
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Sub-SIF Handling (Sub-SIF) – Complex cases (II)

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), TI, LT, Beta and Failure rates.

We use the PFD/MTTFS results to calculate the equivalent failure rates of a 1oo1 architecture that we use in the Main-SIF. 

To correctly transfer the 1oo1-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 1oo1-Leg with Cpt=0% (because the proof testing is already included in the PFDavg 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 (TI) has no impact on the result of the calculation).
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Sub-SIF Handling (Main SIF) – Complex cases (III)

In the Main SIF we introduce the sub SIF as shown in the image below.
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EXAMPLE 1 – Simple Case
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EXAMPLE 1
How to calculate in SILcet
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EXAMPLE 1
Architectural Constraints 
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EXAMPLE 1
How to configure the Logic Diagram
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EXAMPLE 2 – Simple Case with Sub-SIF
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EXAMPLE 2
How to calculate in SILcet
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EXAMPLE 2
Architectural Constraints 
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EXAMPLE 2
How to configure the Logic Diagram
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EXAMPLE 3 – Complex Case with Sub-SIF
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EXAMPLE 3
SIF Architecture for Final Element
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EXAMPLE 3
How to calculate in SILcet
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EXAMPLE 3
Architectural Constraints

-Sub-SIF 10A: SIL (arch.)=2, therefore enter 60% in the
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.
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EXAMPLE 3
How to configure the Logic Diagram
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EXAMPLE with common cause failure
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Use of common cause failures

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).


	User Manual for  Complex Architectures
	INTRODUCTION
	SUB-SIF HANDLING FOR COMPLEX ARCHITECTURES
	Sub-SIF Handling – Simple cases
	Sub-SIF Handling – Complex cases (I)
	Sub-SIF Handling (Sub-SIF) – Complex cases (II)
	Sub-SIF Handling (Main SIF) – Complex cases (III)

	EXAMPLE 1 – Simple Case
	EXAMPLE 1
How to calculate in SILcet
	EXAMPLE 1
Architectural Constraints 
	EXAMPLE 1
How to configure the Logic Diagram

	EXAMPLE 2 – Simple Case with Sub-SIF
	EXAMPLE 2
How to calculate in SILcet
	EXAMPLE 2
Architectural Constraints 
	EXAMPLE 2
How to configure the Logic Diagram

	EXAMPLE 3 – Complex Case with Sub-SIF
	EXAMPLE 3
SIF Architecture for Final Element
	EXAMPLE 3
How to calculate in SILcet
	EXAMPLE 3
Architectural Constraints
	EXAMPLE 3
How to configure the Logic Diagram

	EXAMPLE with common cause failure
	Use of common cause failures


