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Iberdrola Group and ScottishPower “ SCOTTISHPOWER

4}?&

Supply 5.2 million customers _
One of the six

largest generator
/ retailers
Cruachan 1st wind

Over 8,000 employees : y 1 company

Scottish

6GW of coal, gas & hydro Tranbgdsion & Blpckiurn
generation across the UK Dist\\lition Pearsons
h Ravenhead

R Pilkington

Scottish Power

SP Renewables largest onshore
wind operator in UK (1200 MW) 1st ptivate

producer in Mexico
1st distributor in

Distribution area of over 35,000 Brazil

square kilometres NHHT

Basingstoke

Brighton
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ﬁ; SCOTTISHPOWER

Incorrect Spare Plant Limits Safety Critical System
has been fitted Exceeded RNR CYRCEs D Not Available

Scottish Power Goal : to make Process Safety
risks as visible as Health and Safety Risks?

O

I @ I

) N

Start Up Procedures ' , . - _

Not Followed S':nf‘téiand?vter Fire Systems Prote(c):tlon.iystem
T e Not Available -
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HSE Case
Study

Judith Hackitt CBE

February 2012

We need more Leaders to adopt the
ScottishPower approach and to consider
Innovative ways of making process
safety an integral part of everyone’s role

Judith Hackitt CBE, Chair of HSE UK
June 2011
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Working in 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

V4
<

N7

DONG International Power @ Energy International
energy GOF SVeZ
® centrica X
Seattle City Light storage VATTE N FA I' L ’
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The Benefits ﬂd SCOTTISHPOWER
e

Incidents and severity now starting to fall...

Incident Count
Location: ScottishPower Department: ScottishPower
Between 01/01/2011 and 31/12/2011
200 ——
180+ e H
160 -
B 140+ - ;
(=]
= 4204 :
100+ :
80+ g :
60 - , I ] i !
40 s 2 » L
20+ i ,
i} 1 T oo, 1 i i 1 ] T, 1
Jan 2011 Feh 2011 Mar 2011 Apr 2011 May 2011 Jun 2011 Jul 2011 Aug 2011 Sep 2011 Oct 2011
honth
Jan 2011 |Feh 2011 Mar 2011 |Apr2011 [May 2011 [Jun2011 |Jul2011 |Aug 2011 |Sep 2011 (Oct 2011
O Total 218 218 17 152 183 179 168 123 139 95
B Open 19 20 10 10 25 32 34 29 43 52
[ Closed 199 198 161 142 158 147 134 94 91 43
W Average 218 218 202 190 188 187 184 177 172 165
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The Benefits & SCOTTISHPOWER

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

| 20s | 20 | 2010 | oou

Plant Availability 64.5% 77.0% 83.9% 86.9%
EFOR! 10.1% 7.5% 6.4% 5.5%
Generation Costs (Em) *  29% reduction in
80,000 Operations and
70,000 Maintenance costs

60,000 « 22% increase in plant
50,000 availability
40,000 *  50% reduction in plant
30,000 forced outage rates
20,000 « 10% Reduction in
10,000 Insurance costs and

0 | | | deductable period

2008 2009 2010 2011

February 2012 Process Safety KPIs Pr()ceSSSafe[y \4:/



\ ’\ N
'“( '-'T‘k e
s D;Q &




Our Strategy... @) SCOTTISHPOWER

A “High Reliability Organisation” is one that
produces its product relatively error free
over along and sustained period of time.

The two main attributes of a High Reliability
Organisation are:

Make strong responses
to weak signals - they set
their threshold for
Intervening very low.

Have a chronic sense of
unease — they lack any
sense of complacency.
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“Hiﬂh Reliabiliti Orﬁanisation” @) SCOTTISHPOWER
Global Operational Integrity Plan ‘u, SCOTTISHPOWER

Feb Mar Apr May Jun

Dec

Jul. Aug Sep Oct Nov
T

Construct and Publish OI Audit
Protoceol for Liberalized business

Communicate Operation Integrity
Principles to Global Business

Establish Common Format For the
communication of Process Safety
incidents

Establish Suite of Consiztent
Rationalized 6&lobal KPI=

Conduct OI Gap Analy=is at Pilot Sites |
Build Improvement Areas Pilot Plan |

Develop Full Road Map for &lebal
Operational Integrity

Benchmark Iberdrecla OI Model Agains+t
Peer=s Support Systems=

OHREACEL]

= B S )

=)

L4

DANGER
SO L g e WA

e Lyvets
£ scoeded

Delivering Common Processes and Practices across the Iberdrola Group J
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Design Asset
; Management & Implement Integration : Benchmarking &
Create Vision & Strategy Establish Process Safety Foundation &Automation Of R Continuous
LEa0Er=Nip Management Dashboard Dashboard SIS Improvement
System

o P g
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Road Map

Establish
integrated
approach.

Develop
business case.

February 2012

Create Vision & Strategy

Establish
Leadership

Ensure
business buy in
at CEO and
Senior
Leadership
level.

Common level
of awareness
and
understanding
established.

Design Asset
Management &
Process Safety
Management
System

Follow HSG254
six step
approach.

Structured
approach
delivers
comprehensive
and rigorous
analysis of
hazards, risk
control
systems.

“ SCOTTISHPOWER

Implement
Foundation
Dashboard

“Quick win”
implementation
of dashboard
based on
manual KPIs.

Provides initial

assessment of

Process Safety
performance
and kicks off

cultural change.

Process Safety KPIs

&Automation Of

Integration

Dashboard

Move to daily
tracking of KPIs
based on
automated
feeds.

Exploit drill
down and
trending to
drive
performance to
next level.

Pathway To A “High Reliability Organisation”

Establish
framework for
delivery of
sustained
performance
and

improvements.

Embed core
decision
making tool.

Maintain sense
of vulnerability
through
learning from

others and

challenging

business as
usual.

ProcessSafety &



Programme Time Line @) SCOTTISHPOWER

Building a strong capability in Asset and Process Safety Management...

Operational
Transformation
Programme

December 2010

» Alarm Management System

November 2009 Operational
o * New Operations Standards
*PAS-55 Accreditation Issued
Achieved o « Electronic Shift Logging —
J * Reliability Engineering Live
une Established At Key Sites - Staff Competency
2009 *Leadership Training Implemented
- Process Safety *ISRS8 Pilot +«New Maintenance Planning
Developed Reporting & Investigation +« EXP Established at Hydro
Ju|y «KPI Dashboard and Has Storage sites
2008 Introduced *ICheme Award for Process
_ +ORG Governance Safety
* Operational Established * Development of new
Transformation «P2Pr Process Operational Integrity
Programme Established Programme including MSR
Established +HSE Case Study Developed
.2006 to 2008 * Integrated Approach
 Maxi wablished at Developed
a.f’é'{;‘;’ estabished @l . lvara EXP established
* Pilot lvara EXP * Application of MTA
* vara Contract Award « |nroduction of Hand
2007 Held Technol
* Project Management e echnology
System Established *MSPe and QMS for
Project Management
ISO 9001
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Developing process safety indicators

anc IS

Design
Proces

O

CHEMICAL INDUSTRIES
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Development of KPI Dashboard

.t a Safety
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Swiss Cheese Model w SCOTTISHPOWER

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

} Plant Process People Recovery
it 5 -
2 4 T
s
Technical 3 > 5 6 7 = 8
echnica - - Alarm and : = : '
Risk Critical A Instrument Maintenance = Operations = Staff Emergency
Systems 8 Management ~ Management Competence # Preparedness
Management y Management — 9 m 9 P P
Procedure art-up /Shutdown \ -
ErSnue[;gﬁ:sCy Work Prioritisation Procedures \“ Communications
PIant_Statu_s Revie_wl J "l" " 4
Technical Risk Register \ J \ R
g ) o Routine Plant "‘J
Strategic Spares . Work Identification, Checks 'Y
Fire Systems Routine _Plant (“ o v
N v i \ / \ 5
Standards Instrumentation I\ ﬂ
qui
HV Electrical Work Planning, J)
Management g Systems Scheduling
- ’ Protective Systems ) ' Shift Handover
- 4 / Devices ) - 4
) Main Protection q
Work Execution
‘ SRS \ S| _company Satety al
( ) |\ J R ) Rules Management P
oo i
> Oil Separation \ Personal Risk d o
Pressure System Systems Assessment P?g;'&:ggﬂg 9
Safety Regulations E
OLZARN J S s J ‘| -~
E
L - - A

Controlled Documents

[EEY
@)
o
(1)
—3
jab}
=
o
=
Ro

(Policies, Procedures,
Standards) e

_ . External Audit Integrated Internal Audit Action Tracking
Compliance Audit
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Classification Of Incidents
3 tier approach based on API guidance...

w SCOTTISHPOWER

{= CINTELLATE - Licensed for use by Scottish Power - Windows Internet Explorer

Classification of Process Safet

Incidents

@\-’_\;} v l@l http:ffcintellate. scottishpower . com/MNetForms/jsf fmain. jsp#

EJ@[ZI

2]

VI“IV‘ X l‘»“?frztzh

File Edit View Favorites Tools Help

{? & | £ | CINTELLATE - Licensed for use by Scottish Power

o~ B = v |kPage v (0F Tooks - 3

* Home Workspace [..l Reports and Graphs ||.| Dashboard b My Settings a HELP Qj LOGOUT
Logged in as JQ088612
‘ n Home | [l.l Department Level Dashboard xl'
‘ @ Back I Refresh l = Print ’
02 May 2011 23:32:06 BST 02 May 2011 23:37: 10 B5T 02 May 2011 23:30:20 BST
(=) Departmental Injury Pyramid (>) Depar Safety Py () Dep: Py
Fatality Hotifiable Incident -
Major Breach of Limit O O k
Major Injury RIDDOR. -
Lost Time / Restricted HNotifiable Incident - Other
Workday Over 3 day RIDDOR = "
Lost Time / Restricted Workdi Significant
1-3 Day Injuny To Be Confirmed
Medical Treatment Injury
2 195 Minar ;
\ Minor Injury ADI /Tal / 3 HonHntifiahle
02May 2011 23;32:33 B5T 02 May 2011 23:41:02B5T 02 May 2011 23:30:49 55T
() Departmental Incident Count =) Trend
——

71 start EERSETE @ 3 Microsa...

D L

v gl SPIntegrat,.,

@1 EW Update... gl Asset Mana. .,
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T Asset Mana..,

@& ThinkYanta, .,

» Breaches of plant limiting conditions
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Key Performance Indicators “ SCOTTISHPOWER

"¢ scoTTISHPOWER
Erongy Whok=ak

[ |
Process Safety Management System ey
e S including:
e ' + Objective
L e S P G

Evctive murageeset of thes meam e A ermam that M (revestantae @
#0 badg Pt 00 recograie e Frpdriante ok dufiond within D w

= Definition

= Data Source

= Data Aggregation /
Calculation

= Targets

» Data Recording
Guidelines

* Formal sign off by
senior managers
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Percentage of PM to CM Hours.doc

Process Safety Dashboard ﬂa SCOTTISHPOWER

Plant Process People Recovery
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Further HSE Guidance @) sCoTTISHPOW
ER

Risk Ranking of Indicators...

OIOtDGFatiOngn
1rol Indicators

Programme
Indicators

,___\ﬁ
Lagging Indicators

* Active Moni ] —
onitori ! fl - e
*Breaches Of p?fn:t?":}:’_ﬂmng: | Lagging Indicators P
n * Intide —
. S::r:mons (og W"p““%ro | .Nomn\tm Reporting and Investigation, Leading Indcators
peed, overtemp) \ | - 5 %503 (69 demand on saler * Statidory b spoctiors, &
* con"o' Loo s O ystem) 24 PSSR) tore Compirtod ey
. ps Out Of Control | «Loss Of Containmant ‘ s 55
gqn:lpmom In Manual ‘ K prasoim {99 hvgmn AU Te Py umes
« Operation of protection * Process Safety Incidant i +Trmring ard
vt | equipment demage) e Pairns Up TR Ot
. NN PRGIETmes

« Fallure of protection systems | '

/L;ding Indicators
« Crilical processas undertaken

‘Leading Indicators correctly
. Inspection and Maintenance of L :8#""""5

d Critical i E‘“‘“"'a‘_ e

«Engineering

Control Systems an
Systems
« Alarm Management ,
. Control LooP P;rfom:;!::; : o
s etion pera
ggmft:e Checks / Testing
« Shift Logging & Handover .
.pPlant Overrides and Defeat @

February 2012
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KPI Ranking @) SCOTTISHPOWER

& amor group

(Guest)

“ Weighted Report

SCOTTISHPOWER

ET Reports User Preferences Links Help Print
rFilter
Date: 1 29/11/2010 v Group: |Coal v| BusinessUnit: ILonganne( 'I Refresh I
Technical Risk Management Critical System Management Alarm / Instrumentation Management Maintenance Management Operations Management
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.‘\'\ &,

-

-
-
-

I

v

Operational and Compliance Audits Staff Competence
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Major Hazard Accidents ¥ SCOTTISHPOWER

Indicators Need To Be Visible to prevent accidents....
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Process Safety ‘J SCOTTISHPOWER

Making the warning signs visible to ALL
Instantly !

Swiss Cheese Model

I «

— —%
Hazards —— — —




KPIs Based On 4 Icons

ﬁ; SCOTTISHPOWER

/= KPI Detail - Windows Internet Explorer

e ol
S

* | httpfiprocesssafetydey, gen. scattishpower, com K PIGraph, aspe?KPIId=2 1250 ¥

File Edt View
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Date

05/08/2010

04/08/2010

Dz/08/2010

Status

+
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40
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40

Target Tolerance Actual
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Plant Checks @) SCOTTISHPOWER

, H\\ /)
February 2012 Process Safety KPls— a8 Gl ProcessSafety Vg



Plant Checks @) SCOTTISHPOWER

7 Loading Trend - Windews Internel Fxplorer

o. * B bty et Berdoky s LOEN pOShbor dLeadng Trend. ssos S (b= 0SB nessUnt e b ithe 200 8 P

Mot Wew Favcrtms Tock el

W S eadog Tret [ T e Page v L) Took -

& amor group

Nartn Sedgwick Group Alanager

=« Bae 1o KP1 Datis

ﬁ] Ty Mosh, O tanem
i :

i % EXP Handheld Plant Check Comp a8
b (2321 0f 2325) s
1 % OMS Handhld Plant Check Comy o
" (48 f55) :
as @ Routine Plant Check Compliance | .
R | o
i B Plant Trip Rates (0 of ) -

"':;"S.f.ﬂn "HeESe /7 temarirntn tyw

February 2012 Process Safety KPIs ProcessSafety &



Shift Handover @) SCOTTISHPOWER
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Shift Handover

BN Oneds |

Routing Operations! Testing A
Complance (193 of 153)
Ssfety Rule Avdit Frocess Cq
of 1)

EXF Hancnaid Fiant Chack T
(10044 of *0044)

Expiring SAFP Authorisations (

Shift Haroover Complance (4

Start Up anc Shut Down Frog

Pommplnmen (2

af2)

&8 Authong

February 2012

aaest«lsel?ﬁl

fo—1

g 3

M SCOTTISHPOWER

& el %) | [P
3. SHIFT HANDOVER
The operafion of the plant and the consistent application of these operations, to an
acceptable standard, are essential in ensuring reliable generafion in addition to
maintaining heaith and safety of people and plant whilst safeguarding the
environment. Therefore minimum standards are required to ensure that the plant status
and any production, safety or environmental issues are handed over between shifts in
an effecfive and comprehensive manner.

-0 e Gns- T
&) amor group 4

Martn Sedgwick Group Manager

As a member of the Production team it is expected that:
. You camy out a shift handover at the end of each shift or earfiest opportunity.

2. You camy out the shift handover in a location designated by the Production -
Manager. By default this shall be the Control Room.

3. You handover the shift verbally, using any required supporting documentation or
other means of communication necessary, to your refief. The shift handover must
be carried out in accordance with your local shift rota pian.

4. You handover to your relief key infarmation relevant to your area of responsibility
that must include, but not be limited to, the following:

a. A summary of all health, general and process safety and environmental issues;

b. A summary of key operational events, plant and commercial status relevant to
your posifion;

c. A summary of the status of critical and emergency systems including the status
of any protecfion or control system block, force or override that may be in
force (both physical and electronic);

d. A summary of operational rounds and routines including those not compieted;

e. A summary of any priority, new and outstanding defects that affect your area
and any work ordess raised during the shift;

f. A summary of Safety Document status and Work Control status including
information relating to safety precautions that have not been fully applied
where you have responsibility for these actions.

5. You sign for the handover, electronicadlly where applicable, in the shift log and
ensure that your relief signs the shift log as occeptance that the handover has
been completed and the shift transferred to him. NB: This may be via telephone
for remote sites.
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Integration & Automation Of
Dashboard
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Data Source Systems “ SCOTTISHPOWER
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Data Source Systems @) SCOTTISHPOWER
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Data Source Systems “ SCOTTISHPOWER
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Data Source Systems “ SCOTTISHPOWER
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Data Source Systems “ SCOTTISHPOWER
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Data Source Systems @) sCOTTISHPOWER

LOGMATEAvS” :

Alzrm Manapamen Syssem™

ORACLE
& SAI GLOBAL

/' ProcessSafety & ]
powered b)’ amor grOUp

G 4 A SAIGLOBAL
®.m -u.- w &
) @ opralog”
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KPI Dashboard Architecture @) sCOTTISHPOWER

Reporting and
Analysis

Scheduling

Asset & Work
Management
(Maximo)
Reliability
Engineering
(Ivara EXP)
Incidents & Staff
Competency
(Cintellate)
Technical Risks Dashboard
(Cintellate)
Alarm Management —T 33T EE
(PAS) TR R EE
Shift Logging & SEE R R
Handover EREEEEREE
(Opralog) =
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Review & Governance
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Group Governance Process ﬂ SCOTTISHPOWER

Cascade up approach...

Review
Guidance

Review

Level Governance Body

Frequency

Consolidated
Energy Indicators

Wholesale Major or Key
Incidents

Business Wide
Indicators

Generation Operational Risk Group (ORG) Significant Monthly

Incidents
Trends

Group Indicators
Generation Significant &
Groups Moderate Monthly
P Incidents
Close-out rates
Power Local Indicators
Stations All Incidents

February 2012 Process Safety KPls ProcessSafety \4'} 39



http://catswnewdoc03.scottishpower.com:8181/webtop/component/drl?objectId=0b00e3b380570dec&versionLabel=CURRENT&Reload=1299145909391

Process Safety Dashboard “ SCOTTISHPOWER
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Operational Risk Group (ORG)

Overview of standard agenda items...

M SCOTTISHPOWER

Energy Wholesale - Process Safety Severity Rate

o ‘ i " l . = Leading Indicators
d ml Performance

P ' (KPI Dashboard)

wlon Maeaty bata by W) S HAE St 0 Kate COMNSS MER)

= [ncident Reviews
(Cintellate)

= Technical Risks

= Benchmarking

Major
Significant = Legislation Update
Minor
s & - c e s
wlrwrgy Shckens Now Mows wlrwryy thckonsl Loes of Py ary Coreanrart wlrergr Shokmak e Satvdy
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Learning Points @) SCOTTISHPOWER

Key learning points from ScottishPower’s journey to date...

» For the first time, senior management is given near time visibility of core
processes

= Introduction of Process Safety KPIs has driven improvement across the
business
= Maintenance improvements — backlog, preventative maintenance, planning
» Technical Risk — visibility and mitigation
» Business benefits also now being realised — e.g. insurance, plant availability
increasing, opex and capex reductions
= 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 —
ie automatic generation of KPIs

February 2012 Process Safety KPIs ProceSSSafe[y \4'}



In Summary @) sCOTTISHPOWER

*Supports business drivers of
Improving plant availability,
reliability and cost reduction

*Reduces the Frequency and
Severity of system failures
and their impacts.

«Save lives, time, careers, &
money!

February 2012 Process Safety KPls ProcessSafe[y \'F/



“ SCOTTISHPOWER

;3,: Question Time
®
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Control Loops @) SCOTTISHPOWER

Control Loop Management

ProggssSafety &



Control Loop Management
Visibility of Control System Performance...

DANGER
Control Loops on Manual

J
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Safety Critical Instrumentation @ SCOTTISHPOWER
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Safety Critical Systems @ SCOTTISHPOWER

Standard Approach to Monitoring & Proof Testing...
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Operational Transformation Programme

Centrally coordinated, business driven approach...

February 2012 Process Safety KPIs



