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Agenda

Overview of ScottishPower’s journey implementing PSPIs...
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About ScottishPower

Practical Application of Process Safety in Energy 

Wholesale

Demo Of Prototype KPI Dashboard

 In Development – Next Generation KPI Dashboard

KPI Weighting Approach

Conclusions



Company Overview
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Iberdrola Group

ScottishPower part of Iberdrola Group, a worldwide leader in energy...
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Spain
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U.K.

Germany Poland
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Chile

Guatemala

Bolivia

Presence in 40 countries worldwide

http://www.scottishpower.com/pages/
http://www.scottishpower.com/pages/


ScottishPower Overview

ScottishPower is a major integrated power company...
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ENERGY 

RETAIL

5.3m customers

ENERGY

NETWORKS

3.4m customers

#3 UK 

distribution 

network 

operator

ENERGY

WHOLESALE

~6GW flexible generation

Energy Management

Gas Storage

COMPETITIVEREGULATED

UK



ScottishPower’s Plant Portfolio

Total portfolio of 6GW* with ~4GW in Scotland, 2GW in England
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Cockenzie

Rye House Damhead Creek

Cruachan

Shoreham

2,304 MW coal

Operational 1970

Fife

1,152 MW coal

Operational 1967

Near Edinburgh

440 MW pump storage

Operational 1965

Argyll & Bute

715 MW CCGT

Operational 1993

Hertfordshire

800 MW CCGT

Operational 2000

Kent

400 MW CCGT

Operational 2000

Sussex

Hydros

CHPs

123 MW hydro

Operational 1920/30s

Lanark, Galloway

102 MW CHP

Various locations

Longannet

Operational since 90s

* Excluding IBE Renovables, total is ~6.6GW including renewables assets



Operational Excellence

 Delivery mechanism for 

improvement projects 

towards goal of Operational 

Excellence. 

 The six goals are pillars, 

expressing business 

principles that underpin 

business

 Two Champion's per Big Goal 

are empowered to initiate 

change projects

 Sponsored and governed by 

the Energy Wholesale 

Director and the EW 

Management Team

 Fully aligns with the EW 

business strategy

Driving continuous improvement in Energy Wholesale...
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Practical Application of Process Safety in 

Energy Wholesale

818th May 2010

Longannnet Power Station

Carbon Capture Pilot Plant
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Industry Response

 The Baker Report –
investigation into BP 
Texas City 

 UK Health and Safety 
Executive:

 HSE HSG254 “Developing 
Process Safety 
Indicators”

 HSE RR509 “Plant Ageing 
Report”

 GENSIP formed –
Generators Safety 
Integrity Partnership

 PAS-55 – publicly 
accessible standard for 
Asset Management

Process Safety is now a major focus for the industry…
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Benchmarking

 Extensive benchmarking both within 
and outside our sector has helped us 
to develop our approach

Sharing experiences with other companies...
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ScottishPower’s Response
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Process Safety Management Principles published at group level...

11

“The application of processes and procedures 

to the identification, understanding and control 

of dangers associated with the operation of 

ScottishPower’s assets that could result in a 

major accident. A major accident has the 

potential to result in death or serious injury to 

one or more employees, contractors or 

members of the public.”

Adequate control of: 

People,

Processes & 

Plant

1118th May 2010



Application Of HSG254...
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Risk Control Systems fall into one of three categories…

3 Classifications Of  

Lagging Indicators

88 Leading 

Indicators, with 77 

Currently Live

90 

Hazards

New Accident

and Incident

Reporting Process

42 Risk Control Systems

1218th May 2010

ScottishPower Energy Wholesale 

Requirements Specification 

 

Process Safety 
Management 

System 

13th January 2009 

Version 0.8 [Working Draft] 

 
©ScottishPower 2008 

Commercial in Confidence – this document contains information which is confidential and of value to ScottishPower.  It may 
be used only for the purpose for which it has been provided.  Prior written consent is required before any part is reproduced or 

distributed to 3rd parties. 



Process Safety Management System
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8 “Risk Control Areas” underpin Energy Wholesale’s PSMS…

Technical 
Risk 

Management

Plant Modification 
Procedure

Plant Status Review / 
Technical Risk Register

Strategic Spares

Engineering 
Standards

Technical Knowledge 
Management

Design Review

Asset Investment

Civil Asset

Inspections

Pressure System 
Safety Regulations

Critical 
Systems

Emergency 
Supplies

Fire Systems

HV Electrical 
Systems

Main Protection 
Systems

Oil Separation 
Systems

Alarm and 
Instrument 

Management

Control Systems

Critical 
Instrumentation

Protective Systems 
/ Devices

Alarm Systems

Maintenance 
Management

Work Prioritisation

Work Identification, 
Routine Plant 
Inspections

Work Planning, 
Scheduling

Work Execution

Personal Risk 
Assessment

Operations 
Management

Startup /Shutdown 
Procedures

Routine Plant 
Checks

Routine Testing

Shift Handover

Company Safety 
Rules Management

Plant Limiting 
Conditions

Staff 
Competence

Communications

Leadership

Training Needs 
Analysis

Training Plan

Competency 
Assurance

Staff Knowledge 
Management

Emergency 
Preparedness

Emergency 
Planning

Business 
Continuity Planning

Environmental 
Containment 

Systems

Plant Process People Recovery

Operation & 
Compliance Audit

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

Standards)
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Asset Management and Process Safety

 Focus on driving towards 

best practice Asset 

Management

 Business agreed to 

adoption of PAS-55

 Integrated approach taken

 2nd generator world wide 

to achieve accreditation

Best Practice Asset 
Management

Good Process 
Safety Management

Best practice asset management is foundation for Process Safety...

14

Risk 
Management

Outsourcing
Communi-

cations
Documents Data Control

Change 
Management

Legal 
Requirements

Emergency 
Arrangements

Responsibility Competence

18th May 2010
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Core Elements Of Energy Wholesale’s Asset Risk Management System

Integrated Approach

Relationship between PAS-55 and Process Safety Management System...
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Asset 
Management 

Policy and 
Strategy

Standards and 
Specifications

Design and 
Build

Operations
Inspection and 
Maintenance

Life Extension 
and 

Refurbishment

Replacement 
and Disposal

Policy, Strategy and 
Objectives

Plan Development Plan Implementation
Performance 
Assessment

Review

Process Safety Management System

Technical 
Risk 

Management

Critical 
Systems

Alarm and 
Instrument 

Management

Maintenance 
Management

Operations 
Management

Staff 
Competence

Emergency 
Preparedness

Audit and Governance

Plant Process People Recovery

Measurement Of Effectiveness – Leading and Lagging KPIs

PAS-55 - Supporting Standard – Enablers and Controls

Risk 
Management

Outsourcing
Communi-

cations
Documents Data Control

Change 
Management

Legal 
Requirements

Emergency 
Arrangements

Responsibility Competence

Measurement Of Effectiveness - Audit Corrective Actions

18th May 2010
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Prototype KPI Dashboard

Demonstration of leading and lagging indicators…
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Process Safety Dashboard

Matrix View

Summary Charts

Detail View

 Crib Sheets

 Trending

 Drill Down

Monthly Governance Reporting

Demonstration of first generation dashboard...
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Enduring Dashboard Solution
Preview of next generation of software in development...
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Source 
Systems

Data Processing
Reporting and 

Analysis
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KPI Dashboard Architecture

An enterprise scale solution...

Scheduling
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Application Of Latest Thinking

 Lagging indicators 

driven wholly by 

incident and near miss 

investigations

 Process Safety 

Incident – major 

equipment damage or 

injury

 Loss Of Containment –

significant of energy or 

hazardous matter

 Near Miss – eg demand 

on safety system or 

process upset

Process
Safety

Incident

Loss Of 
Containment

Near Miss

Approach to classification of lagging indicators...
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Incident Investigation

Application of Swiss Cheese model to drive out lagging indicators...
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Strainer drain line 

restraints failed, pipe 

movement

Fire hydrants 

defects unknown
Resetting governor 

creates oil hammer
Deluge system 

manually 

operated

Deluge valves 

located in Turbine 

Hall, delaying access

Strainer drain line weld 

defective from 

installation

Vacuum Breakers fail, 

extending run down 

time Various oil leaks

Delays in applying Deluge 

system causes damage to 

system reducing efficacy

No Turbine/ 

Major Incident 

Fire Procedure 

No Plant Modification 

history giving detail of 

design rational

Delay as Fire 

Brigade 

procedures 

require BA bottle 

replacement 
Strainer east drain line 

left open pressurising 

drain line

Decision to not use the Deluge 

system for fear of plant 

damage and exacerbating fire

Missing persons did not 

follow evacuation procedure

Local Procedures not 

well known for first 

contact with Fire 

Services



Powered by Amor Group for ScottishPower

Process Safety Dashboard

Treatment Of Leading and Lagging Indicators

Demonstration of 2nd generation dashboard...
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Weighted KPIs
Application of risk based weightings to KPIs...

18th May 2010



Further HSE Guidance
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Classification of indicators...

Operational 
Control Indicators

Lagging Indicators
•Active Monitoring and Logging:

•Breaches Of Plant Limiting 
Conditions (eg overpressure, 
overspeed, over temp)

•Control Loops Out Of Control

•Equipment In Manual

Leading Indicators
•Inspection and Maintenance of 
Control Systems and Critical 
Systems

•Alarm Management

•Control Loop Performance

•Completion Of Operational 
Routine Checks / Testing

Generic

Lagging Indicators
•Incident Reporting and 
Investigation:

•Near Misses (eg demand on 
safety system)

•Loss Of Containment (eg
release of high pressure 
steam)

•Process Safety Incident (eg
major equipment damage)

Leading Indicators
•Critical processes undertaken 
correctly

•Operations

•Maintenance

•Engineering

Programme 
Indicators

Leading Indicators
•Statutory Inspections 
Completed (eg PSSR)

•Audits To Programme

•Action Closure

•Training and Competence

•Procedures Up To Date

2418th May 2010



KPI Weight Approach

Three stage approach...
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Maintenance 
Management

Work Prioritisation

Work Identification, 
Routine Plant 
Inspections

Work Planning, 
Scheduling

Work Execution

Personal Risk 
Assessment

KPI RCA 

Weighting

Backlog Size In Months 20%

Corrective Maintenance 

Compliance
10%

Outage Defects Backlog 

Size In Months
5%

Percentage of WOC With 

Failure Information
2%

Percentage of WOC With 

Hours Captured
2%

Percentage of WOC With 

Log Completed
2%

Percentage of WOC With 

Re-Work
1%

Percentage of WOC With 

Risk Assessment
10%

Safety Defects Backlog 

Size
3%

Percentage of PM to CM 30%

Preventative Maintenance 

Compliance
15%

Operational Control 
Indicators

Generic

Programme 
Indicators

Apply Static Weightings To All KPIs 

Within Each RCA

Calculate Score For 

Each KPI

Apply Category Offset 

To Each KPI



Top 10 KPI Reporting
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Process Safety Dashboard

Weighted Risk Control Area Reporting

Demonstration of 3rd generation KPI dashboard...
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In Summary

Key learning points from ScottishPower’s journey to date...
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 Introduction of Process Safety KPI’s has delivered 

significant improvement across the business

For the first time, gives senior management near time 

visibility of core processes

Clear definition of each KPI is essential

Buy in and commitment from senior management is key

Delivery of sustainable solution can only be achieved using 

integrated IT platforms

 Encourages common processes across all business units

 Automatic generation of KPI’s minimises resource requirements 

and ensures transparency of reporting
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End Of Presentation
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