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A LOPA identifies IPLs

❖To be considered IPLs, 
safeguards must be:

Effective

Independent

Auditable (and audited)

❖LOPAs typically address

Effective

Independent

❖Need a mechanism for auditing 
IPLs
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LOPAs and “safety critical”

❖LOPA scenarios with severe 
consequences are safety 
critical

❖IPLs credited in safety critical 
scenarios are all safety critical

❖IPLs not credited in safety 
critical scenarios are not safety 
critical

❖If everything is safety critical, 
nothing is safety critical
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Safety Critical Functions Manuals

❖Practical method of identifying, 
documenting, and ensuring  the 
maintenance of safety critical 
functions

❖A basis for auditing

❖Two parts
Report: scope, purpose, and 

instructions for use and upkeep

Datasheets: identify, document, 
and maintain each safety critical 
function
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SCFM Datasheets

❖Three key categories of 
information

❖Four types of safety critical 
functions
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Categories of information

❖The hazard prevented, how the 
function prevents it, references

❖How personnel should respond 
to a demand on the function

❖Inspection, 
testing, and 
maintenance 
requirements 
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❖SIFs

❖BPCS functions

❖Non-instrumented functions

❖Procedures and administrative 
controls

Four types of functions
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SIFs

❖SIFs are well covered in 
standards and hundreds of 
papers

safety logic 

solver

sensor

final 

control 

element
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SIF Datasheet

❖Identity

❖Hazard

❖Operation

❖C&E

❖Response

❖Maintenance

❖References
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BPCS functions
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How it prevents the hazard

❖Cause:  What causes the BPCS 
function to experience a 
demand?

❖Set points:  What set points 
and conditions result in a 
demand?

❖Effects/safe action:  What 
should happen when the BPCS 
function responds to a 
demand?
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How personnel should respond

❖Steps to take:  What actions 
should personnel take when 
there is a demand?  What is the 
response to an alarm?

❖Incident report:  Should an 
incident report be prepared 
when there is a demand?

Normal control functions may 
serve as IPLs and require no 
response or report
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Inspection, testing, maintenance

❖What should be tested?

❖How should tests be done?

❖How often should tests be done?

❖What PM is expected?

❖What is the method to schedule 
and issue work orders for 
inspection, testing, and 
maintenance?
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Control Function Datasheet

❖Identity

❖Hazard

❖Operation

❖C&E

❖Response

❖Maintenance

❖References
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Non-instrumented functions
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How it prevents the hazard

❖Cause:  What causes the non-
instrumented function to 
experience a demand?

❖Set points:  What set points and 
conditions result in a demand or 
need to be maintained?

❖Effects/safe action:  What 
should happen when the non-
instrumented function responds 
to a demand?
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How personnel should respond

❖Steps to take:  What actions 
should personnel take when 
there is a demand?

❖Incident report:  Should an 
incident report be prepared 
when there is a demand?

Some non-instrumented 
functions may serve as IPLs and 
require no response or report
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Inspection, testing, maintenance

❖What should be tested?

❖How should tests be done?

❖How often should tests be done?

❖What PM is expected?

❖What is the method to schedule 
and issue work orders for 
inspection, testing, and 
maintenance?
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NIF Datasheet

❖Identity

❖Hazard

❖Operation

❖C&E

❖Response

❖Maintenance

❖References
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Procedures and admin controls
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How it prevents the hazard

❖Written procedures:  Is the 
procedure written?

❖Identity:  Is the procedure 
identified uniquely by name, 
procedure number, and revision?

❖Hazard:  Does the procedure 
specifically identify major hazard 
it protects against?

❖Steps of procedure:  Are the 
safety critical steps identified?
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Training

❖Type of training:  What kind of 
training is to be used?

❖Understanding:  How do 
personnel demonstrate their 
understanding of the training?

❖Frequency of training:  How 
often should personnel receive 
refresher training?
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Procedure Datasheet

❖Identity

❖Hazard

❖Procedure

❖Operation

❖Response

❖Training

❖References
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Audits

❖Procedures:  Are the 
procedures actually followed?

❖Training:  Is the training as 
frequent as required and do 
personnel understand it?
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Implementing an SCFM

❖Electronic and/or hard copy

❖Manual for entire plant or for 
each unit within a plant

❖All “safety critical” information 
in one place, including all major 
process hazards in a facility

❖Often linked to other documents 
and software systems — links 
should denote “safety critical”
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Other criteria for inclusion

❖Organizational policy

❖Regulatory requirements

❖Causes

Components, the failure of which 
can trigger a catastrophic event, 
may be considered “safety-
critical” and so included

Failure rate of these components 
already considered in LOPA, so 
inclusion is not needed

29



Summary

❖ An SCFM, consisting of general report 
and datasheets, is a way of tracking 
and auditing IPLs

❖ SCFM datasheet formats will differ for 
SIFs, Control Functions, NIFs, and 
Procedures, all of which are IPL types 
that can be included in an SCFM

❖ SCFM datasheets should include

Hazard and how function addresses it

How personnel should respond to 
demands

 Inspection, testing, and maintenance
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Questions?
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