¢
SCOTTISHPOWER

Avoiding asset damage through a risk
based approach to process safety
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Why Focus on Process Safety? ‘u SCOTTISHPOWER
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Power Sector Insurance Losses 2008-13 *j SCOTTISHPOWER

The power sector has always produced a level of
attritional losses by the very nature of the risk profile,
however, the attritional trend has escalated within the
past 7 years and has been accompanied by a constant
flow of severity losses year on year. Attritional losses
would be defined as losses with a value of $25m or
lower, whereas severity losses would be above this
amount. Insurers often highlight that deductibles have
not risen in line with inflation over the past 15 years as
an important factor in the increase in attritional loss
exposure.
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Taking Process Safety Forward @ SCOTTISHPOWER
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Business Benefits “ SCOTTISHPOWER
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Working together @) sCOTTISHPOWER

@ scotnishrower &0 amor group
* 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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Measuring Process Safety @) SCOTTISHPOWER

What if PS risks were as visible as Health & Safety risks?

~ompetency Checks

. ,; QMOr grou
Weighted KPI Report S group
Audit Support Incident Reporting SCOTTISHPOWER Euar Fansion (Sussess Ust Nanager
At beerus Dets Fepos Uner Prafereces

Plant Limiting Management of
Conditions Change

Immediate
Visibility

Shift Handover Technical Risk
Process Management
. Operating and
Maintenance Engineering
management Standards
Technical
Recommendations
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James Reason’s “Swiss Cheese” Model “ SCOTTISHPOWER

Understanding hazards & creating barriers (People, Process & Plant)...
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“Consequences
as a result of
Failure Event

Profit & Loss:
Cost to fix
failure

“Threats that will
lead to plant
Failures

T ——
= Steam, Fire, Potential &
Kinetic Energy,
Electricity, Noise, Heat,

Chemicals, Vehicles

People Threats:

Operating Plant .
outside design limits Controls \ HQ%@ECD.
Energy

H&S:
Fire

- Insurance
Training

L~

A1 Fire Deluge
System

Operations:
Loss of pump

Plant Threats: ] 3 .
High Vibration on J Maintenance Failure Event: 100% Standby

Catastrophic
i Bunding L Environment:

pump failure
QOil loss through

pump Failure

PMP

Communication

\ Event that will \j
release Hazard

Process Threats: to the work Stakeholder:
Ad hoc Changes to environment P m— — Negative
plant : < publicity from
failure

To reduce the
consequence
from events

To stop events
from happening
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Risk Control Areas

@) SCOTTISHPOWER

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

Plant Process People Recovery
2 3 4 5 6 7 8
Technical . : -
Risk Critical I/sm\ls,a{rrrl?rr?gr?t Maintenance Operations Staff Emergency
Management Systems VR ETE Management  Management Competence  Preparedness

Plant Modification

Procedure Emergency

Supplies
Plant Status Review /
Technical Risk Register

Strategic Spares .
Fire Systems

Engineering
Standards

Technical Knowledge

HV Electrical
Management

Systems

Design Review

Main Protection

Asset Investment Systems

Civil Inspections

Oil Separation
Systems

Pressure System
| Safety Regulations

Control Systems

Critical
Instrumentation

Protective Systems
/ Devices

Alarm Systems

Work Prioritisation

Work Identification,
Routine Plant
Inspections

Work Planning,

Scheduling

Work Execution

Personal Risk
Assessment

Start-up /Shutdown
Procedures

Routine Plant
Checks

Routine Testing

Shift Handover

Company Safety
Rules Management

Plant Limiting
Conditions

Communications

Leadership

Training Needs
Analysis

Training Plan

Competency
Assurance

Staff Knowledge
Management

Emergency
Planning

Business
Continuity Planning

Environmental
Containment
Systems

1 Operation &
Compliance Audit

Controlled Documents
(Policies, Procedures,
Standards)

External Audit Integrated Internal Audit Action Tracking
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Applying the KPIs @) SCOTTISHPOWER

Understanding hazards & creating barriers (People, Process & Plant)...
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What Causes Major Accidents? “ SCOTTISHPOWER

- The Link to Indicators
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KPI Development @) SCOTTISHPOWER

Based on Key Concepts in HSG 254...

Health and Safety

HSE B . Excoutve

Developing process safety indicators
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Measuring Performance “ SCOTTISHPOWER

& amor group

Matrix

SCOTTISHPOWER
Euan Fenelon {Business Unit Manager)
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Risk Ranking @) SCOTTISHPOWER

Operational, Generic and Programme Indicators...

Top Risks Report © amor group

Mivtin Sedgmck (Grong Manager)

SCOTTISHPOWER
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Measuring Performance “ SCOTTISHPOWER

Weighted KPI Report ~ &amor group

SCOTTISHPOWER
Euan Fenelon (Business Unit Manager)
Matnx Manual Data Reports User Preferences Links Help Print
FILTER
Date: 06/06/2013
Group/Business Unit: Generation
| Modify

Technical Risk Management
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Measuring Performance “ SCOTTISHPOWER

HOMIMLY REPORT FOR DIVISION GENERATION (APRIL JO13)
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Current Month Month « 1

Change Current Month / M1 Month - 1 Change M1/ M2 Month - 2 Change M2/ M3 ! Month -3
N/C 0 N/IC 0 NIC 0
s | ! | at ' 3 ' 2t |
w6t ' % ' 264 ' 62 . st ' 3
nt [ 4 ' 2$ ' 65 ' 1Bt ' 32
Change Current Month / M1 Month - 1 Change M1/ M2 Month - 2 Change M2/ M3 | tMonth-3
74 78 % 3 7 124 83
74 - RY [ = | i1  ®
LT 3 | 248 [ 53t | 193 | qzé | 208
24 @ | at e ad o
NC 0 | NIC ‘ 0 ‘ NIC 0
44 P it 0 NG 0
1261 B561% apst 84 97% 02t 84.25%
ad | res | st [ s | 214 T

November 2013 Asset Management and Process Safety In ScottishPower ProcessSafety \4}



Generation Risk Review Meeting GRRM “ SCOTTISHPOWER

Operational Governance

» Leading Indicators
Performance
(KPI Dashboard)

= |ncident Reviews
(Cintellate)

= Risks

= Action Tracking
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Steam Turbine/Generator Overspeed ‘v SCOTTISHPOWER

Aon Giobal Risk Consulting / Risk Control
Rosario Pino 14-16, 28020 Madrnid

The fargest financial Koss (propeny damage plus DUSINESS IRteruption When COVerage s providad) within
LOSS PREVENTION REPORT aneH-)avmruna}pmexmoméﬁmafmmmgg?memwzaéa
anotier Insured petl, with fire protecton Impaired and the Gonrol of the fire is mainly dependent o

physical barmiers or Separaons, and delayed manual fire fighting by public andlor private fire brigages.

MFL Description — Propeqty/Bl:

Comoustion turdine fire/expiosion causing major damage to a equipment and turbine hall
structure.

Damhead Creek Power Station

Inspection date 40® August 2011

MFL Description — Machinery breakdown/Bi:

GT Overspead - total 056 steam turineigenerator with consequentia damage. The
coMDUstion trbines are not aanged to operate In open cycie

MFL BUSNEss INEmuption
Fropery 150 miilon GBP 20 monte
Machinery Breakgown 36 million GB 18 monhe

ss (PML)

The langest financial ioss (property damage plus DUSINESS Ifemuption When coverage Is proviosd) witin
wmvmm%mmwm%mwwﬁmsmmﬁw
manuz! fire fighting unimpalred.

MFL Event Description - Machinery Breakdown/Bl:
Overspeed. Total loss steam turbine/generator with consequential damage to adjacent units

Property Damage: Clear up and re-engineering £5m Replacement parts £45m for main unit
plus £22.5m for repairs to adjacent units. Total GBP £72.5m.

Business Interruption: Adjacent units out of commission for 60 days; Main unit out of
commission for 420 days.
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Typical Hazard Report @) SCOTTISHPOWER

Turbine Overspeed...

Hazard Report & amor group

Guest (System Administrator)

Matrix Manual Data leports User Preferences elp Admin
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Successful Outcome Criteria

* Buy in and commitment from senior management

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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Involvement of staff in designing, developing and embedding
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Key success factors




