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Unplanned Maintenance – Includes 
PSM events

72738$M in lost 
production

lost days (Avg) % improvement 
from better 

analysis

Annually In Oil and GasPer Site



High 
performance 
organizations use 
Process Safety 
Management as a 
framework for 
Operational 
Excellence
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• PSM is 30+ years old & always challenging  
• Written by leaders from industry (DuPont, Shell, 

ICI…) who wanted optimal and reliable 
operations

• Accomplished by creating a learning, 
continuously improving organization 

• Optimal operations means less process safety 
incidents and environmental events as a 
byproduct

• PSM has no end.  It’s not like projects with an 
end date

• The definition of compliance and excellence is 
always changing, and so must you and your 
execution



Data Collection – 1993
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Process 
Safety 

Management

1. Employee 
Participation 2. Process 

Safety 
Information

3. Process 
Hazard 
Analysis

4. Operating 
Procedures 

5. Training

6. Contractor 
Safety 

Management

7. Pre-
Startup Safety 
Review (PSSR)8. Mechanical 

Integrity

9. Safe Work 
Permitting

10. 
Management 

of Change 
(MOC)

11. Incident 
Management

12. 
Emergency 
Planning & 
Response

13. 
Compliance 

Audits 

14. Trade 
Secrets

14 Elements 
Dependent & 
Overlapping to Help 
Ensure Reliable & Safe 
Operations
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Key PSM challenge areas

Information management Performance Awareness



Deliver actionable information
at the right time to the right people 

to make the right decision.



What dynamic 
PSM means for 
you

Visual Risk Management
• Cumulative risk visualizes real-time risk across your facility, using various 

live and static data points

• Insight into various levels of data, from asset integrity to process safety 
bowties

• Actionable insights for stakeholders at all levels

PSM Performance
• Single source of truth fosters improved compliance 

• Enterprise-wide best practices sharing reduces repeat incidents

• Exponential value through connecting MOC with PHA, bowties, barrier 
management and Control of Work

Awareness
• View aggregated risk state of your site, up to a month into the future

• Improved risk-based operational decision making with heat-map 
visualisation

• Line of sight from corporate level to in-field barrier risk status



From design review to visualization into operations
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ARE YOU IN 
CONTROL?

17

Answer the three basic questions

1. Do you understand what can go wrong? 

2. Do you know what systems prevent this from 
happening?

3. Do you have information to assure they are 
working effectively?



BARRIER
Control | Safeguard | SCE | Layer of 
Protection

“Safety barriers are the physical or non-
physical means planned to prevent, 
control, or mitigate undesired events”
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Unsafe acts

Hazard

Losses

Physical failures

Inadequate controls

Management Deficiencies

BOWTIES USE SWISS CHEESE CONCEPT



Bowtie in 8 steps
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BOWTIE 
APPLICATION

Process safety
Well control operations
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Boost asset integrity







360°
Holist ic view



Dynamic bowties are linked to 
data sources to show real-time 

cumulative risk to drive risk-
based operational decision 

making in the field

EHS or process safety specialist 
builds bowtie using learnings 
from risk register and incident 

investigations database

Expert team conducts process 
hazard analysis to identify 
hazards and plan controls 

using methods like HAZOP and 
LOPA

From design review to visualization into operations
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https://twitter.com/Wolters_Kluwer
https://www.facebook.com/wolterskluwer
https://www.linkedin.com/company/wolters-kluwer/
https://www.youtube.com/user/WoltersKluwerComms
https://www.wolterskluwer.com/en


• Scenario-based (qualitative) visual risk analysis

• Focus on identifying and managing barriers (controls)

• Risk-based decision making and efficient resource application

• Risk communication, awareness and organizational learning

BOWTIE 
METHOD

31
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