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The SIL Platform is an independent group of experienced users or adopters of the SIL philosophy, 
according to the IEC standards 61508 and 61511, in the Dutch process industry. The SIL Platform is 
linked to the Royal Dutch national standardization committee NEC 65 that follows the international 
work of IEC/TC65, industrial measurement, control, and automation. 

At the time of release of this document, over 50 people, representing end-users, engineering companies, suppliers, manufacturers, and 

consultancy firms, are members of the SIL Platform. They frequently get together to share specific topics and challenges that occur when 

implementing SIL in applications in the process industry. One of which is the correct use of risk levels and matrices. This paper explains 

the adoption of a Safety Requirement Specification. 

The SIL platform receives questions on how to deal with different safety 
issues, especially how to handle the 29 positions requirements of the 
Safety Requirement Specification as defined in the 
NEN-EN-IEC 61511-1:2017 further indicated as IEC 61511-1.

An SRS Working Group was formed with the task of formulating a guideline:

 Make a clear and understandable description of the requirements of the SRS (Do’s and do not’s).

 Indicate in a transparent way, preferably by using templates, how to deal with the various require-

ments as mentioned in the SRS.

 If possible, give practical examples how to deal with challenges.

 Give examples specifying advantages and disadvantages of practical tools available in the market. 

Members of the SIL platform have provided technical support to the work group while writing the guide, 

and also reviewed the final version.
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General description

SRS Template 

A: Requirements and explanations for an SRS

B: SRS Template Example

Explanation of advantages and disadvantages of SRS Formats 

References, Authors, Disclaimer
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1

A Safety Requirement Specification (SRS) is a document in which specific requirements of a Safety 
Instrumented Function (SIF) are collected.

This document describes the process of how to design, build and 

achieve a Safety Instrumented Function which conforms to the SRS 

as described in the IEC 61511-1. Safety functions which are not 

Safety Integrity Level (SIL) rated, shall be limited to the Basic Pro-

cess Control System (BPCS) and shall not be mixed with SIL rated 

safety functions. 

In this SRS the details of the various process conditions must be 

specified by quantitative terms whenever possible. These specific 

process conditions shall be collected by studies like PHA, PSA, 

HAZID, HAZOP and LOPA and filled in the SRS document / format. 

In addition, the SRS shall contain or refer to all functional and 

integrity requirements for each SIF of the Safety Instrumented Sys-

tem (SIS). After completion, the SRS shall be the main reference 

document to design, install, verify, validate and operate the sys-

tem.

The creation of the SRS is part of the Functional 
Safety Management plan. Developing an SRS 
will give additional input to the definition of the 
safety related scope and costs.

When setting up an SRS it is of utmost importance to ensure that 

all collected information is clear and complete, there should be no 

ambiguity and potential for misinterpretation of the mentioned 

data and requirements. Especially related to the safety related 

applications, it is critical to use abbreviations. A list of abbrevia-

tions needs to be provided with a definition as clear and concise 

as possible.

The IEC 61511-1 standard gives normative requirements when writ-

ing an SRS; the standard requires for each SIF an intend and 

approach of 29 specific positions. These 29 positions in the SRS 

documentation shall provide all information to design the SIF’s and 

to meet the specific SIL requirements of the various safety loops 

(IEC 61511-1, Ed. 2.0, Section 10.3.2).

Unfortunately risks like software patching, updates, human factor, 

cyber security and unexpected software related failures are not 

included in the mentioned 29 requirements.

An SRS is completed in two sections:
 Generic part for the SIS.

 Specific part for each SIF.
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Typical direction of information flow

No detailed requirements given in this 
standard

Requirements given in this standard

Stages 1 through 5 inclusive are defined 
in 5.2.6.1.4

All references are to Part 1 unless 
otherwise noted.

For the various mentioned Lifecycle Phases 

reference is made to figure 7, a copy of SIS 

safety life cycle phases and FSA stages in 

the IEC-61511-1.

The following section 
discusses phases 3 to 8.

Lifecycle Phase 3: 
SRS, Preliminary 
The SRS is filled with the information col-

lected from safety studies like HA ZOP, 

HAZID, PHA and LOPA. A practical guide to 

check the completeness of the collected 

information can be found in the 29 require-

ments as mentioned in the IEC61511-1.

The SIS requirements shall be expressed 

and structured in such a way that they are

 clear, precise, verifiable, maintainable, 

and feasible.

 written to aid comprehension and inter-

pretation by those who will utilize the 

information at any phase of the safety 

life cycle.

The quantified numbers shall give concise 

and clear information about the process, 

which will avoid misunderstanding and mis-

leading interpretations. Some typical exam-

ples of information that can, and must, be 

clearly numerically expressed are: Required Risk Reduction Factor (RRF) and SIL, demand 

rates, proof-test intervals and test coverage factors, SIF response time, process safety 

time, process measurements and accuracy, trip point, mean time to restoration, mean 

repair time, etc. The SRS documentation shall contain all the functional and integrity 

requirements related to each and every SIF of the system. Before the design and engi-

neering can be started, the Preliminary SRS should be subject of a review or Functional 

Safety Assessment (FSA) per SIF and for the entire SIS.

Lifecycle Phase 4: SRS, Basic (Design and engineering) 
In the ‘design and engineering phase’ the technical design is checked against the 

requirements as specified in the SRS. Both the requirements from the IEC standard and 

the SRS shall be met with proven traceable evidence. In addition, the required System-

atic Capability, the planned procedures, techniques, and measures shall meet the 

requirements and will have been applied effectively. 

Lifecycle Phase 5: SRS, Final (Installation, commissioning and 
validation) 
Before Installation and commissioning, a verification of the design needs to be done 

against the updated SRS to verify that the SIF is effective in preventing the identified 

hazard scenarios as part of the FSA.

Hazard and risk assessment
Clause 8

Allocation of safety 
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layers - Clause 9
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Safety requirements 
specification for the safety 

instrumented system 
Clause 10

Design and engineering of
safety instrument system 

Clauses 11, 12 and 13

Design and development of
other means of risk reduction 

Clause 9

Installation ,commissioning 
and validation

Clauses 14 and 15

Operation and 
maintenance

Clause 16

Modification
Clause 17

Decommissioning
Clause 18
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910 11

NOTE 1:

NOTE 2:
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IEC61511-1 
ED2 Clause SIS

SIS 
Specialist

Poject
Manager

Plant
Manager

Operations
Rep

Maint/Elec
Rep

Process
Safety

Engineer

Process
Engineer

SIS System
Engineer

SIS 
Instrument
Engineer

Construc-
tion

Project SIS
Contract

FS Auditor
(Clause 
5.2.6)

FS Assessor
(Clause 
5.2.6)

Clause 10 - SIS safety 
requirement specifi-
cation (SRS)

C A S S C S S R S

Lifecycle Phase 6: SRS, Final (Operation and 
maintenance)
The SRS shall be updated with the relevant information collected 

during the design, detailed engineering phase, and after the com-

missioning phase. Any change that could affect the hazard rate, 

demand rate, consequences or the response of equipment must be 

checked. Even small modifications may have an impact on the risk 

reduction requirements. Any additional identified hazards shall be 

reviewed for example by the HAZOP team and shall be solved. Dur-

ing the writing of the SRS the SIL should meet the requirements for 

the specific SIF meeting the Safety Life Cycle. The related informa-

tion should be collected from various parties, like suppliers and 

stakeholders who could be responsible for parts of the SIF. The SIL 

of the SIF as described in the SRS can be maintained with the col-

lected information.

Lifecycle Phase 7: SRS, Temporary (MOC)
Any deviation on the process has to be checked for impact on the 

SRS to ensure the risk reduction specified for each SIF is not com-

promised. All related documentation like construction and instal-

lation drawings, engineering specifications and procedures are to 

be reviewed for consistency with the goal to ensure all identified 

risks are mitigated to a tolerable level. The SRS shall be verified at 

the detailed design HAZOP study where any changes or modifica-

tions to the system are documented, as part of a Management of 

Change (MOC), and revision control procedures. The approved SRS 

will now become part of the process safety information as a dem-

onstration of the risk analysis or functional safety assessment of 

the system.

Lifecycle Phase 8: 
SRS, Final (Decommissioning)
In the Decommissioning phase the control, the authorization and 

the implementation of modifications, reference to the earlier 

phases is made. This phase shall start before the modification 

starts on site. It must be clear that the planned modification has 

been properly planned and designed to identify possible hazards 

and failures that could occur during the changes. This phase will 

be completed by an FSA after the modification is completed and 

the applicable SIF has been verified and validated. 

Descriptor Tasks

R

Responsible

Responsible (also recommender)
Those who do the work to complete the task. There is at least one role with a participation type of responsible, although others can be 

delegated to assist in the work required (see also Support)

A

Accountable

Accountable (also approver or final approving authority)
The one ultimately answerable for the correct and thorough completion of the deliverable or task, the one who ensures the pre-

requisites of the task are met and who delegates the work to those responsible. In other words, an accountable must sign off 

(approve) work that responsible provides. There must be only one accountable specified for each task or deliverable.

S

Support
Support
Resources allocated to responsible. Unlike consulted, who may provide input to the task, support helps complete the task.

C

Consulted
Consulted (sometimes consultant or counsel)
Those whose opinions are sought, typically subject-matter experts; and with whom there is two-way communication.

I

Informed

Informed (also informee)
Those who are kept up-to-date on progress, often only on completion of the task or deliverable; and with whom there is just 

one-way communication.
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Management of Functional Safety IEC 61511-1 Question description

5.2.1 General
The policy and strategy for achieving functional safety shall 

be identified together with the methods for evaluating their 

achievement and shall be communicated within the 

 organization.

Is the policy and strategy for development of SRS available?

Is the SRS development specification in place with details the 

structure and requirements of the SIS?

Management of Functional Safety IEC 61511-1 Question description

5.2.2 Organization and Resources Are all individuals responsible for and involved with SRS, 

clearly identified and is the responsibility communicated 

 formally?
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The following section provides an explanation in English and Dutch on 
the 29 SIS safety requirements as listed in the IEC 61511-1 clause 10.3.2

No.
SIS safety requirements IEC 
61511-1 clause 10.3.2

Explanation in English.
What to do.

Uitleg in het Nederlands.
Wat te doen.

G/S

Explanatory note:

G Generic or universal requirements counts for all the SIFs and non-SIF related parts of the SIS.

S Specific requirements are described for each individual SIF.

G+S If both G and S are stated, special requirements also apply in addition to the general requirements.
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4 A definition of the safe state of the 

process for each identified SIF, such 

that a stable state has been 

achieved and the specified hazard-

ous event has been avoided or suffi-

ciently mitigated

s

t

c

s

c

d

s

a

m

a

p

5 A definition of any individually safe 

process states which, when occur-

ring concurrently, create a separate 

hazard (e.g., overload of emergency 

storage, multiple relief to flare sys-

tem)

n

c

o

e

a

im

o

6 The assumed sources of demand and 

demand rate on each SIF a

f

r

7 Requirements relating to proof test 

intervals t

8 Requirements relating to proof test 

implementation t

e

t

r

t

c

t

No.
SIS safety requirements IEC 
61511-1 clause 10.3.2

Explanation in English.
What to do.

Uitleg in het Nederlands.
Wat te doen.

G/S
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No.
SIS safety requirements IEC 
61511-1 clause 10.3.2

Explanation in English.
What to do.

Uitleg in het Nederlands.
Wat te doen.

G/S
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Explanatory note:

G Generic or universal requirements counts for all the SIFs and non-SIF related parts of the SIS.

S Specific requirements are described for each individual SIF.

G+S If both G and S are stated, special requirements also apply in addition to the general requirements.

No.
SIS safety requirements IEC 
61511-1 clause 10.3.2

Explanation in English.
What to do.

Uitleg in het Nederlands.
Wat te doen.

G/S
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No.
SIS safety requirements IEC 
61511-1 clause 10.3.2

Explanation in English.
What to do.

Uitleg in het Nederlands.
Wat te doen.

G/S

SIL Platform - Folder Safety Requirement Specification 2021 v3 outline.indd   13 11-11-2021   10:22



A PRACTICAL APPROACH TO A SAFETY REQUIREMENT SPECIFICATION  
A PUBLICATION OF THE DUTCH SIL PLATFORM

No.
SIS safety requirements IEC 
61511-1 clause 10.3.2

Explanation in English.
What to do.

Uitleg in het Nederlands.
Wat te doen.

G/S

SIL Platform - Folder Safety Requirement Specification 2021 v3 outline.indd   14 11-11-2021   10:22



No.
SIS safety requirements IEC 
61511-1 clause 10.3.2

Explanation in English.
What to do.

Uitleg in het Nederlands.
Wat te doen.

G/S

Explanatory note:

G Generic or universal requirements counts for all the SIFs and non-SIF related parts of the SIS.

S Specific requirements are described for each individual SIF.

G+S If both G and S are stated, special requirements also apply in addition to the general requirements.
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SIF IDENTIF

Document

Revision

Date of revis

Reason of re

SIF descripti

P&ID referen

HAZOP refer

SIL allocatio

Other refere

HAZARD AS

Hazardous ev

Safe state of

Expected de

PROCESS D

Design limit 

Process Safe

Process lag t

Trip value

Process stat

Closing time

Allowable le

Other require

Assumptions

SIF SPECIF

Required SIL

Required Ris

Desired proo

Mode of ope

Max. spuriou

Max. SIF res

Safety Marg

Mean Time T

Fouling/plug

TAG NUMBER SIF-12-001 IEC ref. *
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TAG NUMBER SIF-12-001 IEC ref. *
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1  These SRS requirements are split in generic and specific 

requirements; the generic requirements are applicable for all 

SIFs and should be documented in a common technical speci-

fication / narrative for a process unit or plant; the specific 

requirements can be different for each specific SIF and are cov-

ered in the SRS template above for each individual SIF.

2  The risks of cybersecurity, human factor, software updates and 

unexpected failures are not covered by the 29 items listed in 

section 2a but should be added in the generic part of the SRS 

as well.

3  Examples for item 26: 

• I/O allocation for outputs (and inputs) e.g., double block and 

bleed valve combinations, pump and spare pump combina-

tions, double block valves depending on voting (1oo2 or 

2oo2).

• Computer-HAZOP study to evaluate the Logic Solver redun-

dant power supplies, fuses, busses, and fiber optic convert-

ers, etc.

4  Process Safety Time definition in the SRS:

• Process Safety Time (PST) in the SRS is defined as the time 

between the trip setting and the design limit. 

5  Process Safety Time definition according to IEC 61511-1:

 IEC 61511-1, section 3.2.52.1: Process safety time is defined as 

the time period between a failure occurring in the process or 

the BPCS (with the potential to give rise to a hazardous event) 

and the occurrence of the hazardous event if the SIF is not per-

formed. 

• Note: This is a property of the process only. The SIF has to 

detect the failure and complete its action soon enough to 

prevent the hazardous event, while taking into account any 

process response time (e.g., cooling of a vessel) and a safety 

margin time (e.g. 25% of Process Safety Time).

Process Safety Time according IEC 61511

Design Limit

Trip Setting (HH)

Pr
oc

es
s v

ar
ia

bl
e 

va
lu

e

Time

Process
deviation

Process
safe state

SIF
response

time

Process
response

time

Safety
margin

time

Alarm Setting (H)

Normal Operating

condition

Safety Margin

Process Safety Time (PST)
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Several methods of documenting an SRS are available. 
This section compares them:

Word format

Excel format

Combi of Excel / Word format

Life cycle tools like aeShield, Dymenzions, exSILentia

A Word format is useful for a flat simplified list of data combined 
with text. Standard formats in Word should be created with fixed 
defined fields to fill out the 29 requirements. To get standardized 
data and to improve the speed of filling out a form, pull down menus 
/ Macros could help. This might lead to quite complex Word formats.

Advantages: 
No additional Software license fees needed.

Minor training needed.

Local knowledge improving.

Disadvantages: 
Inconsistency of data could be a threat due to storage of the same information on differ-

ent forms / platforms.

In case of an MOC a lot of different documents might need to be updated.

Handover of information for Design, Verification and commissioning is time consuming.

Authorization of changing documents needs organization.
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An Excel format is useful for a more structured way to handle SRS 
data. Standard formats in Excel should be created with fixed defined 
fields to fill out the 29 requirements. To get standardized data and to 
improve the speed of filling out a form, pull down menus / Macros 
could help.

Advantages: 
No additional Software license fees needed.

Minor training needed.

Local knowledge improving.

Disadvantages: 
Inconsistency of data could be a threat due to storage of the same information on differ-

ent forms / platforms.

In case of an MOC a lot of different documents might need to be updated.

Handover of information for Design, Verification and commissioning is time consuming.

Authorization of changing documents needs organization.

Excel format will be filled out. By means of a macro a Word format 
is generated.

Advantages: 
No additional Software license fees needed.

Minor training needed.

Local knowledge improving.

Consistency of data is improved.

Generation of SRS Word format is less time consuming.

Disadvantages:
Inconsistency of data could be a threat due to storage of the same information on differ-

ent forms / platforms.

In case of an MOC a lot of different documents might need to be updated.

Handover of information for Design, Verification and commissioning is time consuming.

Authorization of changing documents needs organization.

SIL Platform - Folder Safety Requirement Specification 2021 v3 outline.indd   20 11-11-2021   10:22



A life cycle tool could cover the complete or a part of the entire 
Safety Lifecycle: PSA, PHA, HAZOP, Risk Classification, allocation, 
LOPA, SRS, mechanical safety, instrumental safety, procedural 
safety, explosion safety, operate and maintain, calculation, verifica-
tion and MOC. 

Typical examples for lifecycle tools are 
aeShield, Dymenzions and exSILentia.

Advantages: 
Inconsistency of data can be improved by using a centralized database. 

In case of an MOC only the relevant data is changed once and will be updated automati-

cally on the several information formats. 

Time taken for handover of information for Design, Verification, commissioning, planning 

and execution of testing is reduced. 

Optimization of working procedures by automatic hand over of information from PSA, 

HAZOP to Risk Classification, Allocation, LOPA, SRS, Design, Verification, Validation, main-

tenance, planning and execution of testing.

Dashboard functionality can give real-time information on compliance.

Disadvantages:

Software license fees.

Training needed for all engineers.

Sustainability of the software.

Changes in the standard need to be followed.
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