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 The following references are all available for free download:

 Deepwater Horizon case study

 www.govinfo.gov/content/pkg/GPO-OILCOMMISSION/pdf/GPO-OILCOMMISSION.pdf

 The Gulf Oil Disaster and the Future of Offshore Drilling Report to the President National Commission on the BP Deepwater 

Horizon Oil Spill and Offshore Drilling January 2011

 Grenfell Tower case study

 www.assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/707785/Building_a_Safe

r_Future_-_web.pdf

 Building a Safer Future Independent Review of Building Regulations and Fire Safety: Final Report – Dame Judith Hackett

http://www.govinfo.gov/content/pkg/GPO-OILCOMMISSION/pdf/GPO-OILCOMMISSION.pdf
http://www.assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/707785/Building_a_Safer_Future_-_web.pdf


 Process Safety Reports and Guidance

 www.hse.gov.uk

 Health and safety Executive: Developing process safety indicators A step-by-step guide for chemical and major hazard 

industries HSG254

 Process safety performance indicators Workbook

 www.oecd-ilibrary.org

 Guidance on developing Safety Performance Indicators, OECD, 2nd ed. 2008 

 www.icheme.org/media/12083/113-managing-process-safety-2e.pdf

 Managing Process Safety Core Body of Knowledge for the Generalist OHS Professional - Australian Institute of Health and 

Safety (AIHS)

http://www.hse.gov.uk/
http://www.oecd-ilibrary.org/
http://www.icheme.org/media/12083/113-managing-process-safety-2e.pdf


 www.ohsa.gov

 OHSA: Process Safety Management Train-the-Trainer (a powerpoint slide pack)

 OHSA: Process Safety Management for Petroleum Refineries Lessons Learned from the Petroleum Refinery Process Safety 

Management National Emphasis Program.

 www.iogp.org/oil-and-gas-safety/process-safety/fundamentals /

 IOGP; there are also a range of free resources for implementing a process safety programme including “Process Safety 

Fundamentals (a powerpoint slide pack)”

 Report number 638 :Process safety fundamentals

 Report number 2018sIOGP:  Safety performance indicators – 2018 data (note these are lagging indicators but includes 

useful data on causation

http://www.ohsa.gov/
http://www.iogp.org/oil-and-gas-safety/process-safety/fundamentals


1. Tools and techniques.

2. Pitfalls and problems.

3. What good should look like.

4. Future developments.
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Deepwater Horizon Grenfell Tower

 A state of the art drilling unit – Gulf 
of Mexico
◦ 20 April 2010 a well blowout

◦ 11 deaths

◦ 87 days before the well was capped.

 Failure of safety barriers.

 Lack of knowledge of well status.

 Poor decision making.

 Lack of focus on process safety.

 Poor response planning.

 Weak regulation.

 A 1970’s block of flats refurbished 
and upgraded with environmental 
cladding
◦ 14 June 2017 a fire in a high-rise block of 

flats

◦ 72 people died.

 Failure of safety barriers.
 Lack of knowledge of responders 

to the threat.
 Poor decision making.
 Poor response planning.
 Weak regulation.

We must also begin thinking about buildings as a 
system so that we can consider the different layers 
of protection that may be required to make that 
building safe – Judith Hackett

The immediate causes of the well blowout can be 
traced to a series of identifiable mistakes that 
reveal such systematic failures in risk management 
that they place in doubt the safety culture of the 
entire industry. – report to the President.



OHSA:
Process
Safety Management 
“Train The Trainer”



 Process safety differs from OHS in terms of: 
◦ Mechanisms of causation 

◦ Scale of the potential consequences 

◦ Focus on engineering and design. 

 Two key factors in the causation of process safety incidents 
have been identified as: 
◦ A failure to distinguish the need for different approaches to managing 

hazards associated with low-likelihood, high-consequence incidents

◦ Assumptions that strategies for managing personal safety would similarly 
create safe conditions in process safety, and that metrics used to monitor 
personal safety also provide information on the status of process safety



 Process safety is about managing the integrity of operating 
systems by applying inherently safer design principles, 
engineering and disciplined operating practices. It deals 
with the prevention and mitigation of incidents that have 
the potential for a loss of control of a hazardous material 
or energy. 

 Such loss of control may lead to severe consequences with 
fire, explosion and/or toxic effects, and may ultimately 
result in loss of life, serious injury, extensive property 
damage, environmental impact and lost production with 
associated financial and reputational impacts.

 Managing Process Safety; Australian Institute of Health and Safety Managing Process 
Safety “Core Body of Knowledge for the Generalist OHS Professional”
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 OSHA  1910.119

 Performance Based

 14 Elements

 List of Highly Hazardous Chemicals

 Applies to Processes that Exceed the Total 
Quantity

 Exemption for Remote, Unoccupied sites



o Employee Participation

o Process Safety 
Information

o Process Hazard 
Analysis

o Operating Procedures

o Training

o Contractors 

o Pre-Startup Safety 
Review 

o Mechanical Integrity

o Hot Works Permits

o Management of Change

o Incident Investigation

o Emergency Planning & 
Response

o Compliance Audits

o Trade Secrets
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 Hazards are substances or conditions which can cause injury or 
harm to people, processes, equipment and the environment and 
which are associated with the properties and behaviors of process 
materials.  

 Hazards are fundamental chemical or physical properties of 
substances or systems which have the potential to cause harm or 
suddenly release large quantities of energy



 Definition: Systematic way to identify potential hazards and 
recommend possible solutions

– Techniques: HAZOP, FMEA, What-if, Checklist

 Addresses: facility siting, human factors, previous incidents, 
control failures

 Relies on: Proper team and Information (PSI)

 Develops: Recommendations

 Must: Revalidate every 5 years (Ensure hazards introduced by 
changes are sufficiently controlled)

- OSHA



Hazard 
screening 

HAZOP

Process Hazard Reviews

HAZID

Consequence and 
dispersion modelling

Fault trees

Event Trees

LOPA

Safety Integrity Level (SIL)

FN Curves



 Application of a high-quality safe-work or permit-to-work 
system

 Management of locked/tagged isolation valves

 Activation and operation of automated emergency trip 
systems that prevent a loss of containment when control is 
lost (e.g. high-level shutoff on a tank that should fail-tosafe)

 Operation of a pressure relief valve on a pressure vessel at 
the required conditions

 Injection system to stop a runaway exothermic reaction

 Gas detection equipment

 Fire detection and suppression systems



Management practices

Impact of Targets

Shortcuts

Communication between shifts

Sharing of lessons learned

Lack of supervision

Safety Management system 

Poor reporting

Complacency

Communication

Management of Change

Knowledge
Competence

Violations

Out of date information

Barrier failures

Missing checks

Maintenance errors

Inadequate training

Unfamiliar activities

New staff

ResourcesLack of Participation
Planning

Permit to Work

Safety briefings

Operational feedback

Control over the work environment

Attitudes
Procedural weaknesses

Emergency interventions

Fault finding errors

Attitudes





Time

Risk

Awareness

Governance



 In my opinion the number one pitfall.
◦ Over time we forget:

 The original design envelope for a project

 The details contained within the original 
HAZOP/HAZAN studies and the “assumptions” that 
were made. 

 The modifications to plant and processes since 
commissioning.

 That time itself impacts the plant, the process and the 
people.



 The language of risk is vague and regularly misused.
◦ We all have our own views

 Risk exists in various domains and is often owned by 
different disciplines.

 It is linked to complexity but we like to deal in simple.

 It introduces uncertainties which we tend to ignore.

 It does not produce “an answer” but guides decision 
making.

 We forget it is a statistical function not a fixed quantity.

 People.



 Too much or too little information.

 Knowledge is held by too few people.

 Access to information is difficult.

 Competence is transitory.

 Risk is dynamic not static.



 Process safety has to be owned by the whole
board and senior onsite teams etc.
◦ Have focal points but not single owners

 It is too big for one department.

 Safety personnel are facilitators.

 Audit and inspection programs still tend to 
focus on lagging indicators not leading 
indicators.

 Don’t forget about time!





Competent 

people

Leadership

Effective

procedures

Data 

gathering

Team 

Working

Control

of activities

Learning and

Development

Risk 

management 

Optimization

1. Focus on risk control 
and safety critical 
elements. 

2. Integrate and share 
information and 
decision making.

3. Develop leading 
indicators linked to
hazards and safety
critical elements.

4. Build a safety culture
that respects process
and individual safety.

5. Ensure competence and
continually
communicate.



 RCS –Risk Control System

 Know the hazards, the pathways to harm and 
the major accident scenarios.

 Recognise the primary causes of failure.

 List the control and critical safety systems 
that protect you and the process.

 Develop monitoring based on leading and
lagging indicators.

 Integrate with learning and development to 
maintain competence.



Hazards

Pathway to harm

Loss of 
Control

Preventative 
barriers

Mitigation
barriers

Impact 
Event

Initiator

Detection

Time



Prevention Mitigation

Loss of control

Barrier Operation

The Bow-Tie

EVENT
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Prevention Mitigation

Loss of control

Barrier Operation

The Bow-Tie

EVENT

Hazards

Controls
Barriers

Escalation

Response

Initiator

Pathway

Impact

Awareness TimeDetection

Event

Knowledge must be accessible and 
relate not only to the hazards but 
also the pathways to harm and the 
safety barriers that we rely on to 
maintain safe operations.

Three questions:

1. How do you know if safety 
barriers are working 
effectively.

2. Do inspections and audits
allow you to check leading 
indicators, and are they 
linked to safety critical 
elements.

3. Do you know how much 
time you have from
detection of a problem to
intervention.



EVENTPrevention Mitigation

Operational Improvement

Engage Support Learn Improve

Technical and non-technical skills

Integrated learning and development

Engage Support Learn Improve





RISK

Tasks
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Visualization

Data

Planning
Asset/Process

Management
Systems

Supervision



The Individual The Team Lead

Receives the information they need to 

complete their own task

Knows the experience of each team member 

and can oversee what activities are being 

carried out against the timeline

Receives information on how preparation 

and execution of that task relates to the 

work and safety of other relevant team 

members

Receives feedback on the completion of tasks.

Receives up to date information on hazards 

and barriers

Knows the individual competencies and 

current status of team members

Can immediately link training, guidance and 

support to the task in hand.

Has focused information available for team 

briefings

That competency and competency 

development is real time.

Can access the latest briefings (safety, SOP etc) 

and meet individual needs.

That risk information is live Has a dashboard covering current 

maintenance, operations safety critical status.



david.evans@corpress.uk

Please join with us on Linkedin – IOSH Hazardous Industries Group


