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SECEs: It’s time for a rethink

Martin Worth
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A Brief History of Me

A career in context5th July 1988
Graduated

6th July 1988
Piper Alpha 
disaster

October 1988
Graduate Control 
& Instrument 
Engineer & Safety 
Engineer

1994 - 2000
Technical Safety / 
Fire / Exp / Safety 
Cases

2000 - 2010
Technical Safety Lead
Talisman Energy

June 2011
One of founding 
PIM Directors
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The Origin of the Safety Case

Another brief history

• Seven days after the incident, a public 
inquiry was directed to be held. 

• The two volume “Public Inquiry into the 
Piper Alpha Disaster” was completed and 
released in October 1990.

• It made 106 recommendations for 
changes to North Sea safety procedures:

• These recommendations were all 
accepted and led to the adoption of the 
Offshore Installations (Safety Case) 
Regulations 1992.
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The Forthwith Studies
(in advance of and in preparation for the Safety Case)

Emergency Systems
Review (ESR)

Smoke & Gas 
Ingress (SGI)

Fire Risk 
Analysis (FRA)

Evacuation, Escape
& Rescue (EER)

Areas identified as requiring priority attention

Typically produced by large teams within the operators, 
ultimately evolving and expanding into

THE SAFETY CASE
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Cullen Inquiry Expectations

The Cullen Inquiry made it clear what was the expectation, purpose and benefit of a Safety Case regime: -

Paragraph 17.35
... a matter of ensuring that every company produces an FSA [Formal Safety Assesment] to assure itself that its operations 
are safe ...
... secondarily ... A matter of demonstrating this to the regulatory body.

Paragraph 17.36
... show ... that the company has a suitable safety management system ...

Paragraph 17.37
... a demonstration that the hazards ... have been identified and assessed ... are under control ... exposure of personnel 
has been minimised.
... should ... feature a demonstration that the threat from these hazards to the arrangements for refuge for, and 
evacuation and rescue of , personnel ..., is under control.

Paragraph 17.38
... installation ... possesses a temporary safe refuge (TSR [TR]) ... and escape routes.
... it is proposed that QRA [Quantified Risk Assessment] be required [to demonstrate the adequacy thereof].
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The Regulations

PFEER
Regulations

DCR
Regulations

Safety Case
Regulations
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Footnote – What came before the Safety Case? 

Operations
Manual

Certificate
Of Fitness

Offshore 
Installations
(Constructions 
& Survey)
Regulations

1974

+
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Not just a Safety Case, but a Case for Safety

Goal Setting and Self Assessment

A key requirement in [the Safety Case 
Regulations] regulation 16 is for duty holders 
to demonstrate in their safety cases that: 

(a) all hazards with the potential to cause a   

major accident as defined have been        
identified; 

(b) the risks have been evaluated; and 

(c) measures have been, or will be, taken 
to control those risks so as to ensure 
compliance with the relevant statutory
provisions. 
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Footnote: Goal Setting?

What did we have before?

Prescriptive
Regulations

611 pages

Offshore Installations:
Guidance on design, 
construction and certification

Fourth edition – 1990

HSE BOOKS
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Footnote: Certificate of Fitness

Regulation 3(1) requires that there be in force a valid Certificate of Fitness in Respect of an 
Offshore Installation before it can be:

In practice the function of certification is performed by six bodies appointed by the 
Secretary of State.  These are:

2.3.1 REQUIREMENT TO CERTIFY OFFSHORE INSTALLATIONS

…

• American Bureau of Shipping
• Bureau Veritas
• Germanischer Lloyd
• Lloyd’s Register of Shipping
• Offshore Certification Bureau
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Footnote: Certificate of Fitness

Contents

10 Installation layout
11 Environmental considerations
12 Corrosion protection
13 Fire protection
14 Site investigations
15 Loads
20  Foundations
21 Steel
22 Pile/sleeve connections
23 Concrete
24 Materials other than steel or concrete
30 Floating Installations
31 Stability, watertight integrity and ballasting
32 Station keeping
33 Self-elevating Installations (jack-up units) 

40 Electrical equipment and systems
41 Instrumentation (no text)
42 Mechanical equipment
43 Well control equipment
44 Gas flares and cold vents
45 Gas and liquid containment (no text)
46 Lifting and handling appliances
47 Heating, ventilation and air conditioning (HVAC)
50 Living accommodation
51 (no text)
52 Noise and vibration
53 Illumination
54 Decks, stairways etc.
55 Helicopter landing area
60 Structural repairs and modifications
90 Emergency facilities
91 Emergency shutdown
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Formal Safety Assessment Process 

Goal Setting

1. Identify Major Accident Hazards (MAH)

2. Identify Measures and Barriers

3. Specify Measures (SECEs & Performance 

Standard Criteria)

4. Apply the Performance Standard process 

(Maintain / Assure / Verify)
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Major Accidents and Major Accident Hazards
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Bow tie Diagram – Visualisation of Measures
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Real World Example of Bowtie and Measures
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Measures are called SECEs in the Regulations

Safety and Environmental Critical Elements

SCR2015 Reg. 2

“safety and environmental–critical elements” means such parts of installation and such of its plant (including 

computer programs), or any part of those:-

a) The failure of which could cause or contribute substantially to a major accident; or

b) A purpose of which is to prevent or limit the effect of, a major accident
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Footnote: Why are there two types of SECE?
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Measures

“Measures” is mentioned 49 times in this document

• Identify
• Specify
• Assess
• Implement
• ALARP

e.g. Principle 15
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Measures = SECEs = Barriers - in the Regulations

Safety and Environmental Critical Elements

Principle 15

Measures taken to manage major accident hazards should be described

66. A hierarchical approach should be used for managing major accident hazards, taking account of 
the effect of each measure in a balanced and integrated way.
The recommended hierarchy is:

a. elimination and minimisation of hazards by design (inherently safer design)
b. prevention (reduction of likelihood)
c. detection (transmission of information to control point)
d. control (limitation of scale, intensity and duration)
e. mitigation of consequences (protection from effects).
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Performance Standards / Safety Critical Elements

Typical Lists of Safety 
Critical Elements.

Performance Standards 
are written for each 
SECE.

No. of SECEs can vary 
depending on philosophy



21

Footnote: DNV Technica and the P&J Advertorial

No need to FEAR PFEER!

FARS – Functionality / Availability / Reliability / Survivability

PDMCR – Prevent / Detect / Control / Mitigate / Recover

Paradigm Setting Advertising



22

Early Attempts

Methodology for Setting Performance Standards 
Under PFEER Regulations

September 1995
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Early Attempts (c. 1995)

Early “Functionality” Performance Standard for:

Emergency Shutdown System
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Later Attempts (c. 2019)

 

C4: Emergency Isolation 

Operational Performance Standard 

Functionality 

Function 
ID 

Short 
Description 

Functional Performance Requirements Means of Operational Assurance Operational Verification 

F1 ESD/USS 
Shutdown 
Function 

ESD/USS system to continuously monitor process 
data, equipment status and inputs from other 
systems, in areas of the site where a major accident 
could occur. 
 
ESD/USS system to continuously monitor and accept 
signals to initiate appropriate emergency shutdown 

actions and valve closure signals in accordance with 
ESD/USS Cause & Effects Diagrams. 

Assurance is provided by function testing of the 
ESD/USS systems ensuring that all associated 
control functions, trip and alarm points and executive 
actions including electrical isolations function 
correctly as per ESD/USS Cause & Effects 
Diagrams. 
 
• Taking credit for any relevant unplanned isolation 
event, which occurs within the period between 
scheduled tests. These events should be recorded, 
investigated and corrected as necessary 
 
OR 
 
• Planned isolation events (i.e. during planned TAR 
events), or, scheduled isolation function test if no 

creditable isolation event has taken place during the 
proceeding period, ensuring that different initiating 
elements are used on a rotational basis. 
 
Assurance in accordance with procedure L3-NNS-

14-020. 

Review records to confirm that assurance tasks have 
been completed, results have been recorded 
correctly and any required remedial action has been 
carried out or a plan put in place. 
 
Witness assurance testing of the equipment to 
confirm it is being carried out in accordance with the 

assurance routine and the equipment meets the 
requirements of the performance standard. 
 
Function test the system ensuring that all associated 
control functions, trip and alarm points and executive 
actions function correctly as per Cause & Effects. 

F2 ESD Valve 

Operation, incl. 
Reaction and 
Closure Time 

Overall time for full ESD/USS Emergency Isolation to 

be less than 60 seconds from detection of hazard 
deviation. 
All ESDVs to close on emergency shutdown with 
local reset only. 
(NB!  All valves should close within 60 seconds with 
the exception of ESV5152 which has a 2 minutes 
timer in the logic). 

Assurance is provided by simulation of process 

shutdown and recording of valve closure times from 
initiation mechanism. 

Review records to confirm that assurance tasks have 

been completed, results have been recorded 
correctly and any required remedial action has been 
carried out or a plan put in place. 
 
Witness assurance testing of the equipment to 
confirm it is being carried out in accordance with the 
assurance routine and the equipment meets the 

requirements of the performance standard. 
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Footnote - Another Complication

Not just Operational Performance Standards

Operational

Functionality

Availability / Reliability

Survivability

Design

Specification

Fabrication / FAT

Commissioning

Decommissioning

Function

Prioritisation
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Type (b) SECE

SCR2015 Reg. 2

b) A purpose of which is to prevent or limit the effect of, a major accident
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Key Safety Attributes? Criteria?
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Key Safety Attributes

CHECK 
ENGINE
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Footnote: When did all this come in?
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The SECE Management Process

Design Maintain Assure Verify
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The SECE Management Process

Design Maintain Assure Verify

SECE / CRITERIA MMS / INSPECTION CERTIFY
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Type (a) SECE

SCR2015 Reg. 2

a) The failure of which could cause or contribute substantially to a major accident.
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IMS Workflow
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The SECE Management Process

Design Maintain Assure Verify
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The SECE Management Process

Design Maintain Assure Verify

SECE INSPECTION / INSPECTION CERTIFY
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HYBRID CERTIFICATION

VERIFICATION ≈ CERTIFICATION

It’s Fine … It works … 

Operators, HSE and Verification Bodies have made it work!!

BUT THERE MIGHT BE A BETTER WAY?
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Design

SECE SECE MS

DESIGN
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Design
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Maintenance
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Assurance

• Is the Management System well formulated?

• Is it looking at the correct items?

• Are the inspection tasks correct for the system?

• Are the tasks being carried out correctly?

• Are anomalies being identified and appropriately managed?

• Are there any backlogs at any point of the process?

• Has anything changed that require the Management System to 

be significantly updated?
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Verification

• Examine operators Management System

• Examine inspection and reporting records

• Examine the Operator’s assessment processes

• Ensure Operator is following their own Management System

• Sampling and witnessing
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Universal SECE
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SECE Management Process 

Design of SECE Management System

Maintenance Is the application of the process

Assurance is the audit of the process

Verification is an independent 3rd party audit of the whole process
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Benefits and Challenges

Benefits

Less duplication

Less administration

Clearer process

Common process

Challenges

IMS Systems need to 

be well formulated

Change of mind set
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THE END

BUT THAT’S JUST WHAT I THINK!

I WOULD LOVE TO HEAR YOUR THOUGHTS
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