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Why Focus on Process Safety? 

BP Texas City Piper Alpha Deep Water Horizon 

Chernobyl Fukushima Duvha 

Sayano-Shushenskaya Kleen Energy Georgia Power 

Longford 
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Power Sector Insurance Losses 2008-13 



Taking Process Safety Forward 

Key Witness for CSB Deep Water Horizon Public 

Hearing July 2012 

“No successful company could stay in business for 

long without accurate information on its financial 

performance – so why act differently when it comes to 

process safety?” 

Judith Hackitt Chair of the HSE 

ScottishPower received the IChemE health and safety 
award for the process safety KPI dashboard project  
and the Global Award for innovation in  Risk 
Management  2013 

ScottishPower was the second power company in 
the world to achieve PAS-55 accreditation 
 



Business Benefits 

 36% reduction in 

Operations and 

Maintenance costs 

 22% increase in plant 

availability 

 52% reduction in plant 

forced outage rates 

 Reduction in Insurance 

costs and deductable 

period 

Significant benefits have been realised to date..... 

2008 2009 2010 2011 2012 

Plant Availability 64.5% 77.0% 83.9% 86.9% 84.9% 

EFOR1 10.1% 7.5% 6.4% 5.5% 4.9% 
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Working together 

• Relationship spans 15 years + 

• Aim to help other companies fast track a similar approach 

• Best of breed Industry and implementation knowledge 

• Providing access to recognised Industry leading expertise 

• Providing access to proven tools and delivery methodology 

• Jointly developed range of tool kits and training material 

• Integrating technologies to deliver a sustainable solution 
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 What if PS risks were as visible as Health & Safety risks? 

Measuring Process Safety 

Immediate 
Visibility 

Competency Checks 

Incident Reporting 

Management of 
Change 

Technical Risk 
Management 

Operating and 
Engineering 
Standards 

Technical 
Recommendations 

Maintenance 
management 

Shift Handover 
Process 

Plant Limiting 
Conditions 

Audit Support 



Understanding hazards & creating barriers (People, Process & Plant)... 

James Reason’s “Swiss Cheese” Model 
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To stop events 

from happening 

Controls 

To reduce the 

consequence 

from events 

Training 

PMP 

Maintenance 

Mitigations 

Insurance 

Fire Deluge 

System 

100% Standby 

Bunding 

Communication 

People Threats: 

Operating Plant 

outside design limits 

Profit & Loss: 

Cost to fix 

failure 

H & S:  

Fire  

Operations: 

Loss of pump 

Environment:  

Oil loss through 

pump Failure 

Stakeholder: 

Negative 

publicity from 

failure 

HAZARD: 

Kinetic 

Energy 

Steam, Fire, Potential & 

Kinetic Energy, 

Electricity, Noise, Heat, 

Chemicals, Vehicles 

Process Threats:  

Ad hoc Changes to 

plant 

Plant Threats:   

High Vibration on  
Failure Event: 

Catastrophic 

pump failure 

Event that will 

release Hazard 

to the work 

environment 

Threats that will 

lead to plant 

Failures 

Consequences 

as a result of 

Failure Event 
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Understanding hazards & creating barriers (People, Process & Plant )... 

Risk Control Areas 

2 

Technical 
Risk 

Management 

Plant Modification 
Procedure 

Plant Status Review / 
Technical Risk Register 

Strategic Spares 

Engineering 
Standards 

Technical Knowledge 
Management 

Design Review 

Asset Investment 

Civil Inspections 

Pressure System 
Safety Regulations 

3 

Critical 
Systems 

Emergency 
Supplies 

Fire Systems 

HV Electrical 
Systems 

Main Protection 
Systems 

Oil Separation 
Systems 

4 

Alarm and 
Instrument 

Management 

Control Systems 

Critical 
Instrumentation 

Protective Systems 
/ Devices 

Alarm Systems 

5 

Maintenance 
Management 

Work Prioritisation 

Work Identification, 
Routine Plant 
Inspections 

Work Planning, 
Scheduling 

Work Execution 

Personal Risk 
Assessment 

6 

Operations 
Management 

Start-up /Shutdown 
Procedures 

Routine Plant 
Checks 

Routine Testing 

Shift Handover 

Company Safety 
Rules Management 

Plant Limiting 
Conditions 

7 

Staff 
Competence 

Communications 

Leadership 

Training Needs 
Analysis 

Training Plan 

Competency 
Assurance 

Staff Knowledge 
Management 

8 

Emergency 
Preparedness 

Emergency 
Planning 

Business 
Continuity Planning 

Environmental 
Containment 

Systems 

Plant Process People Recovery 

1  Operation &                        
Compliance Audit 

External Audit Integrated Internal Audit Action Tracking 
Controlled Documents 
(Policies, Procedures, 

Standards) 
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+100 Leading 

Indicators 

42 Risk Control Systems 

3 Classifications Of  

Lagging Indicators 

+90 

Hazards 

Feed 

Incident 

Reporting 

Process 
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Hazard

1 PS17.   3 10 0.1 0.1 Failure of HP feed system pipework

2 PS 2     3 10 0.1 0.1 Major Loss of Containment from a High Temperature Pipework

3 PS5.       3 10 0.1 0.1 Pipe rupture and catastrophic weld failure from a major low temperature steam line

4 PS7.       4 1 0.1 0.1 Explosive External Boiler Tube Rupture

5 EWG5 3 1 1 0.1 Switchgear arc flash explosion whilst locally operated 

6 CSW3 3 1 1 0.1 Walkways and Gratings

7 PS3.       3 3 0.1 0.03
Rupture of boiler integral furnace circulating and saturated steam pipework, fabricated in C steel 

materials with an internal diameter > 65mm

8 PS10.   2 10 0.1 0.01 Catastrophic failure of boiler feedwater pipework.

9 PS8.       2 10 0.1 0.01 De-Aerator Vessel Rupture

10 PS4.       4 1 0.01 0.01 Rupture of boiler drains pipework systems including blowdown systems. 

11 PS25.   4 1 0.01 0.01 Auxiliary Steam and minor systems

12
PS11.  

PFS2  
4 1 0.01 0.01 Combustion generated over pressurisation of enclosures and pipework

13 EWG6 2 1 1 0.01 Electrocution due to contact with live conductors

14 CSW11 5 1 0.001 0.01 Falling claddings and objects from buildings 

15 CSW12 2 1 1 0.01 Integrity of  buildings fabric to personnel access.      

16 CSW17 5 1 0.001 0.01 Spalling of concrete from structures

Understanding hazards & creating barriers (People, Process & Plant )... 

Applying the KPIs 
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What Causes Major Accidents? 
- The Link to Indicators 

                             Top Management  
  Office Based Designers & Planners  

                                  Line Managers  
                                          Supervisors  

                                            Operators  

Hazard

Accident

Root Causes

Immediate Causes

Programme  

Indicators 

Generic 

 Indicators 

Operational 

Indicators 
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KPI Development 

Based on Key Concepts in HSG 254... 
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Measuring Performance 

Overall Site Matrix 
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Risk Ranking 

Operational, Generic and Programme Indicators... 
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Measuring Performance 

Risk Control Area status 
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Measuring Performance 

Monthly Reports for Governance 
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Generation Risk Review Meeting GRRM 

 Leading Indicators 

Performance 

(KPI Dashboard) 

 Incident Reviews 

(Cintellate) 

 Risks 

 Action Tracking 

Operational Governance 
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Steam Turbine/Generator Overspeed 

Asset Management and Process Safety In ScottishPower November  2013 



Typical Hazard Report 
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Turbine Overspeed... 

 



Successful Outcome Criteria 

Key success factors 

• Buy in and commitment from senior management 

• Involvement of staff in designing, developing and embedding 

• Clear definition of each KPI is essential 

• Common processes across all business units 

• Delivery of sustainable solution can only be achieved using 
integrated IT platforms – i.e. automatic generation of KPIs 
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