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Agenda @) SCOTTISHPOWER

Overview of ScottishPower’s journey implementing PSPIs...

= 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
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SCOTTISHPOWER

Company Overview
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Iberdrola Group @) SCOTTISHPOWER

ScottishPower part of Iberdrola Group, a worldwide leader in energy...
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Presence in 40 countries worldwide
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ScottishPower Overview “ SCOTTISHPOWER

ScottishPower is a major integrated power company...

SCOTTISHPOWER

COMPETITIVE

UK

ENERGY ENERGY
RETAIL WHOLESALE

5.3m customers ~6GW flexible generation

Energy Management

Gas Storage
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ScottishPower’s Plant Portfolio “/ SCOTTISHPOWER
Total portfolio of 6GW* with ~4GW in Scotland, 2GW in England

Longannet Cockenzie Cruachan

I | RS

2,304 MW coal 1,152 MW coal 440 MW pump storage 123 MW hydro
Operational 1970 Operational 1967 Operational 1965 Operational 1920/30s
Near Edinburgh Argyll & Bute Lanark, Galloway

Damhead Creek Shoreh am

715 MW CCGT 800 MW CCGT 400 MW CCGT 102 MW CHP
Operational 1993 Operational 2000 Operational 2000 Operational since 90s
Hertiordshire

* Excluding IBE Renovables, total is ~6.6GW including renewables assets
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Operational Excellence “ SCOTTISHPOWER

Driving continuous improvement in Energy Wholesale...

= Delivery mechanism for
iImprovement projects
towards goal of Operational
o ' Excellence.
F‘@g 453 » The six goals are pillars,
hedlth & sfety eironment. expressing business
principles that underpin
business

Two Champion's per Big Goal
are empowered to initiate
velue change projects

anticipate & realfse maximise

opportumtJes

operational
X ellence
» Sponsored and governed by

the Energy Wholesale
m Director and the EW
operate outstanding Man ag ement Team

sustainable people
processes experience

= Fully aligns with the EW
business strategy
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Longanhnet Power Station
Carbon Capture Pilot Plant

|

Practical Application of Process ngety n
Energy Wholesale
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Industry Response ﬁ ) SCOTTISHPOWER

hl::alfgir_\"atge’_‘j_nagr_‘"tco"ta”g " The Baker Report -
e investigation into BP
Texas City

THE REPORTIY3

THE BP U.S. REFINERIES INDEPENDENTRUIANENATIAVRAITN HSE

» UK Health and Safety
Executive:

= HSE HSG254 “Developing
\ Process Safety
PAS 55-1:2008 Indicators”

£seblanagment = HSE RR509 “Plant Ageing

Part 1: Specification for the optimized

LL)
management of physical assets Re pO rt

= GENSIP formed -
Generators Safety
Integrity Partnership

» PAS-55 - publicly
accessible standard for
Asset Management




Benchmarking @) SCOTTISHPOWER

Sharing experiences with other companies...

ﬂ MAERSK OIL

nationalgrid

@-0n |
» Extensive benchmarking both within

e Transport for London and outside our sector has helped us
to develop our approach

=
. The Institute of
] MANAGING RISK Asset Management |
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ScottishPower’s Response

ﬁ'g SCOTTISHPOWER

“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
{nembers of the public.”

/ Adequate control of:

People,
Processes &
Plant

(&

process safety matters

Process Safety Management Principles

Within ScortishPgwer Process Safety
Management is defined as:

PIOCESS Safety Management is appiicabie o il
physical assets utilised in the generation,
raNSMiEson, distribution and supply of electrcity,
the transpartatian and storage of as and the
production and transpartItion of waste darved
UEL Frocess Safety Management shall be achieved
through the adopeion of the prnciples shown
OpPICAiLe N the aregs of plant, people and
processes.

SEnior manggemant endorses thesa principles and
are responsible for theirimplementacion within the
DUSINESs, ANlSCOCHSHPOWEN SEF, CONtractors and
Service pIwiders are responsible for ensurning
these pringiples are fully rRalised in thair work,

e %

Hick HOrler,
CEQ SCOMiShPOower

f 0%

“SCOTTISHPOWER

Plant

All piysicals assets shall be approved, insralled,
Operated, maincined, modified and
decommissianed in aocordance with ind ustry
N business Standards, specifications,
[raCctices and procedures.

Al pyical 3552t5 Shall [ oparated within thair
teChnical limitations and Constrineswhich shall
be defined and undersmood by Televant staff

Al safery Critical 3ssers shall be identified and
Managed to ensure COrECt aPeration when
Teduired

People

* PIOviSiON OF effeCtive leadersnip to demonstrate
ACOMMILMENt 1 process safety at all
organisational kevels and develop a positive
[rocess safety Culture

Alltasks shall onky be undertaken Dy staff who
are trained, competent and appropriatety
authorised

» all seaff shall ach ieve and retain Competencies
Tekvant oo their role through the training and
COMPELENCy 35EUTaNCe Framework.

Staff shall make informed decisions based on
PO MO whiCh is COMmect, up o date, and
el available

+ Staff shall take personal ownarship of resules

Processes

+ all arcidants, incickents and near migsas shall be
reported and investigated at the earliest
Opportunicy

Felevant Nazard and safety information shall be
communicated and shared, intermally and
axtefnally, t0 eNsure key Messages feach thise
wwhom it is mast aiecal

A nEk CoNErol framawirk Shall pe operated that
ilentifies, 3555585 and mitigares hazards
associaead wich the physical xsets

& thange control framework shall ensyre the
integrity Of PhySical a55ets and the associated
SyStem

Aframen ork of DErformance megsurement
SUPPOFLING the review and continual
improvement of 3550Ciated processeswill e
operated




Application Of HSG254...

(4]
HSE

Developing process safety indicators

i I ; 42 Risk Control Systems

3 Classifications Of
Lagging Indicators

||||||||||||||||||||||||||
)
.......
|||||||||||||||||||
3 5
|||||
||||||||
.
||||||

AT X | 88 Leading

\ ‘ Indicators, with 77
' Currently Live

)

18th May 2010 © ScottishPower 2010 - UKOPA Presentation

‘vg SCOTTISHPOWER

ScottishPower Energy Wholesal

Requirements Specification

Process Safety
Management
System

13th January 2009
Version 0.8 [Working Draft]

‘ SCOTTISHPOWER

Energy Wholesale

@ScottishPower 2008

purpose e
Gsrbuted o 3 partes.

12




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

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

Operation &
Compliance Audit

Teg;;];(cal Critical IﬁlsatrrrlTrr?gr?t Maintenance Operations Staff Emergency
Management Systems Management Management Management Competence  Preparedness

SR D LB Communications

-J
-J \ J,

Procedures

Work Prioritisation

\, v

-
A

Plant Modification
Procedure Emergency
> <4 Supplies Control Systems
Plant Status Review /
Technical Risk Register N v
\

‘ Strategic Spares Fire Systems
5 <
Engineering

‘ Standards
5 <

Technical Knowledge HV Electrical
‘ Management Systems
> <
»
5 <

Routine Plant
Checks

Work Identification, Leadership

Routine Plant

-
A

Inspections

Critical
Instrumentation

Training Needs

Routine Testing Analysis

g
\
Y
\

Work Planning,
Scheduling

’ Shift Handover

Training Plan

.

Protective Systems

Nan Broteet / Devices L J) R ) \ & v/
ain Protection -
‘ Asset Investment Systems WWOISEXECHLoN Company Safety
\ — ¢ ¢ J) Rules Management
‘ Civil Asset | J | J

Inspections . . :
- < Oil Separation Alarm Systems Personal Risk P

Plant Limiting
Pressure System Systems Assessment e
i Conditions
Safety Regulations

\, . v A v h v v, Ny v,
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Asset Management and Process Safety

Best Practice Asset
Management

The Institute of
Asset Management J

18th May 2010

‘vg SCOTTISHPOWER

Good Process

Safety Management

= 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

-
= d
::;t;,-—-““‘””‘"wu-
Risk Change Legal Emergency o
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Integrated Approach “ SCOTTISHPOWER
Relationship between PAS-55 and Process Safety Management System...

Process Safety Management System

Audit and Governance
"Ris nsimen col e I pemegeney
Management Management P P

Measurement Of Effectiveness — Leading and Lagging KPIs

Asset . .

Management . Standards and Design and . Overations . Inspection and Life Eé(rt%nsmn Replacement

Policy and Specifications Build P Maintenance Refurbish t and Disposal
Strategy efurbishmen

Policy, Strategy and

Measurement Of Effectiveness - Audit Corrective Actions

Risk Communi- Change Legal Emergency a—
Arrangements ResponSIbI“ty COIT]DEIence
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Prototype KPI Dashboard

Demonstration of leading and lagging indicators...

18th May 2010 © ScottishPower 2010 - UKOPA Presentation



Process Safety Dashboard “ SCOTTISHPOWER

Demonstration of first generation dashboard...

= Matrix View
» Summary Charts

= Detail View
= Crib Sheets
* Trending
= Drill Down

* Monthly Governance Reporting
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Enduring Dashboard Solution

Preview of next generation of software in development...
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KPI Dashboard Architecture @) SCOTTISHPOWER

An enterprise scale solution...

Source : Reporting and

Maximo
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Application Of Latest Thinking  @#lf SCOTTISHPOWER

Approach to classification of lagging indicators...

Process R
= Lagging indicators
Safety driven wholly by
Incident 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
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Incident Investigation
Application of Swiss Cheese model to drive out lagging indicators...

systems in
mity

High temperature steam
. i ;

pipes and
clo

Fire hydrants
defects unknown

Resetting governor
creates oil hammer

No Plant Modification
history giving detail of
design rational

Vacuum Breakers fail,
extending run down
time

Strainer drain line weld
defective from
installation

Strainer east drain line
left open pressurising

Various oil leaks

S
)
®(§
)
&
>
SN
2
& 6@

M SCOTTISHPOWER

Deluge system
manually
operated

Strainer drain line
restraints failed, pipe

Local Procedures not
well known for first

&
contact with Fire (%)
Services Q}Q

Deluge valves
located in Turbine
Hall, delaying access

2114 [e1sapad auiqiny

No Turbine/

Delays in applying Deluge
system causes damage to
system reducing efficacy

Major Incident
Fire Procedure

Decision to not use the Deluge
system for fear of plant
damage and exacerbating fire

Delay as Fire
Brigade
procedures
require BA bottle
replacement

drain line movement Missing persons did not
follow evacuation procedure
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Process Safety Dashboard “ SCOTTISHPOWER

Demonstration of 2"d generation dashboard...

* Treatment Of Leading and Lagging Indicators
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Weighted KPIs

Application of risk based weightings to KPIs...
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Further HSE Guidance

Classification of indicators...

ﬂ SCOTTISHPOWER

Operational Generic Programme
Control Indicators Indicators
4 . . N\ . . 4 . . N\
Lagging Indicators (I_agglng Indicators Leading Indicators
* Active Monitoring and Logging: *Incident Reporting and * Statutory Inspections
*Breaches Of Plant Limiting Investigation: Completed (eg PSSR)
Conditions (eg overpressure, *Near Misses (eg demand on *Audits To Programme
overspeed, over temp) safety system) *Action Closure
*Control Loops Out Of Control *Loss Of Containment (eg *Training and Competence
*Equipment In Manual release of high pressure *Procedures Up To Date
steam)
*Process Safety Incident (eg
\. J major equipment damage) \ /
\_ /
(\ . . )
Leading Indicators
«Inspection and Maintenance of (Leading Indicators
Control Systems and Critical
Systems *Critical processes undertaken
«Alarm Management correctly
*Control Loop Performance -Opgratlons
*Completion Of Operational *Maintenance
Routine Checks / Testing *Engineering
\ J \. y,
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KPI Weight Approach

Three stage approach...

Apply Static Weightings To All KPIs

Maintenance
Management

Work Prioritisation

v,

y

Work Identification,
Routine Plant
Inspections

Work Planning,
Scheduling

Work Execution

Personal Risk
Assessment

18th May 2010

Within Each RCA

“ SCOTTISHPOWER

Calculate Score For

Each KPI

Example 2

0

10

20

30

T T
40 50 60 70 80 90 100

—8—KPlValue

Example 5

—e—KPlValue

KPI RCA
Weighting

Backlog Size In Months 20%
Correc_tlve Maintenance 10%
Compliance
O_utage Defects Backlog 5%
Size In Months
Percentage of WOC With

. . 2%
Failure Information
Percentage of WOC With 20
Hours Captured
Percentage of WOC With 20
Log Completed
Percentage of WOC With 1%
Re-Work
Pgrcentage of WOC With 10%
Risk Assessment
S_afety Defects Backlog 3%
Size
Percentage of PM to CM 30%
Preventative Maintenance 15%

Compliance

© ScottishPower 2010 - UKOPA Presentation

Apply Category Offset
To Each KPI

Operational Control
Indicators

Generic

Programme

Indicators
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Top 10 KPI Reporting

Filter

Date | 24/11/2009 | wr|

Top 10 Risk Rating Report

Group | - Show All- ||

Business Unit

ﬂ, SCOTTISHPOWER

- Show All -

vl HSE Category [ - Show All -

Site KPI Name RCA Category Score Category Score
Blackburn Percentage of Ph to Ch Maintenance Management | Operational 240 240
Cockenzie Corrective Maintenance Compliance Maintenance Management | Generic 1.45 245
Cruachan Main Protection System PM to CM Critical Systems Operational 260 260
Daldowie Percentage of WOC With Risk Assessment [Maintenance Management | Generic 1.70 270
Galloway Preventative Maintenance Compliance Maintenance Management |Operational 275 275
Hatfield Moor  |HY Electrical PMC Critical Systems Operational 230 230
Lanark Main Protection System PM to Ch Critical Systems Operational 285 285
Longannet Percentage of WOC With Risk Assessment |Maintenance Management |Generic 195 295
Rye House Percentage of PM to CM Maintenance Management | Operational 298 298
Shoreham Mumber of PSR High Risk lssues Technical Risk Management| Programme 110 310

18th May 2010
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Process Safety Dashboard “ SCOTTISHPOWER

Demonstration of 3@ generation KPI dashboard...

= Weighted Risk Control Area Reporting
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In Summary “ SCOTTISHPOWER

Key learning points from ScottishPower’s journey to date...
" 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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18th May 2010

End Of Presentation

© ScottishPower 2010 - UKOPA Presen tation

29



