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2 What are the PAS 55 Requirements (related to us)
- Scope of original BEGEN PAS 55

“This part of PAS 55 specifies the requirements for an asset management system for physical
infrastructure assets including components thereof, e.g. generators, transformers, pumps, rolling
stock, and any software code that is critical to the delivery of the function of the asset. The
management of physical infrastructure assets is inextricably linked to the management of all other
aspects of a business. These other aspects are only considered where they have a direct impact
on the management of physical infrastructure assets.

PAS 55 is not applicable to the management of other assets, e.g. reputation, knowledge,
finance.”

- Current words on the EDF Energy Certificate

“Provision of support to the EDF Energy Nuclear Generation Limited fleet in the safe
and effective management of the maintenance of plants and associated assets”
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2 What are the PAS 55 Requirements (related to us)

BEG/POL/01
2

4.7 Management review t management policy

anagement strategy,

and plans BEGI/ICP/API/001 &
anagement 3

4.6 Performance assess
and improvement

4.6.1 Performance ant

condition monitc PAS 55:2008 + 6 others from

4.6.2 Investigation Management Operations,
asset-related f system structure 433 agement plan(s) Engineering,
incidents and 3. ¢y planning Projects,
nonconformiti :

Maintenance &
Work Management

4.6.3 Evaluation of
4.6.4 Audit

4.6.5 Improvement actio
4.6.6 Records

4.1 General requirements

BEGI/ICP/API/001 &
nt enablers 3

4.4 Asset n

+ HR

hority and responsibilities /
ng of asset management

Livities

4.5 Implementa ining, awareness and competence

management pla 4.4.4 Communication, participation AM systems +
4.5.1 Life cycle activities and consultation Passport, CDOMS,
4.5.2 Tools, facilities and 4.4.5 Asset management system SAP, P3e &

equipment documentation TiiMS
4.4.6 Information management

i BEG/ICP/API/001 &

4.4.7 Risk management + BEG/SPEC/API/003
4.4.8 Legal and other requirements

4.4.9 Management of change

* A good deal of relevant documentation existing within organisation already. Out of 42 documents referenced against
PASS55 in the Management System Manual only 4 are Asset Management specific documents

G‘q

%
4 Not protectively marked

EMERGY



3 Asset Management in EDF Energy
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4 1he eEDF Energy FPAS 259

Timeline
Opportunity identified for external validation for new asset ‘
2006 management processes with the launch of PAS 55.
p Early investigations into external certification
- Initial Stage 1 Gap Analysis |
Y0

Initial Stage 2 Gap Analysis |

Stage 1 certification audit — Central
Functionand F

2009 - Stage 2 certification audit — Company-

. . . . .
NVIUGES HTIDICITICHILALION & LC NO

Early discussions wit 08

Lloyds Register

2010 15t Surveillance (6 months) |

‘ EDF Energy granted
PASS55 certification

2"d Surveillance (12m)

Integrated into combined
Third Party Certificate

I 3rd Surveillance

Present Day

‘ Embedded into normal

business =
R
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5 Why did we go for PAS 55

- Perceived benefits of certification
 Benefits

Contributes to continuous improvement culture and
identification of opportunities for improvement

External benchmarking and experience

External recognition and value

- Would be first UK generator to achieve certification
- Demonstrable competence in new build arena

- Perceived potential drawbacks from certification
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Cost (external) — however this is small (average <18k per annum)

Cost (internal) — however the PAS 55 audits could be integrated
with existing audit programmes

One way street (once certified, failure to remain certified would
be difficult to sustain)



7/ What were the major Gaps

Gap Analysis identifies gaps between BE processes and PAS 55
requirements

First gap analysis (March 07)

- concentrated on API

- Learning process for BE

- Significant shortfalls

- Identified need for preparation and understanding
Second gap analysis (July 07)

- BEGEN wide

- Preparation of company wide evidence pack (by API)

- Good spectrum of staff interviewed from across the business
- Visit to Heysham 2 site

Certification audit
- Stage 1 4 Minor Non-Conformances Raised
- Stage 2 2 Minor Non-Conformances raised

Following the 2 Gap Analysis audits only a small number of minor non-
conformances remained to be closed on Certification
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7/ What were the major Gaps

» Absence business strategic plan,
» Too many initiatives, need to prioritise communicated to staff
e Procedure/ review AM system should be established. » Absence or limitations of AM policy and strategy
Should be considered as enabler to Cl of
AM system and mechanism
for engagement of organisation

* BERL good but still to be proven
« Inconsistency/ lack of
integration
of AM information systems
 Lack of clarity in reporting

Managemen
System

» Fire fighting culture
* Proposal to prioritise investment
based on failures and commercial

implications best practice mgcgamsmst ble effecti
« Probabilistic models of failure ?Qtionesmons rable efiective

best practice
* Review needed BERL/ CAP/ SHIP
for consistency and key messages
« Data quality issues in BERL/ IMS
*No AM audit process

Implementati
& operatio
4.4

» Target and personal objective
setting linked to AM strategy
patchy/ non existent

* Whole organisation not bought
into prioritisation process

* Lack of senior appointment specifically with overall responsibility
for pan organisation AM

» Weaknesses in top down and bottom up communication

 Lack of understanding/ application AM documentation,

use of draft documents =
* Need to assure gated process embedded and matures "A)
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8 How much effort did it take
- Costs

External (Lloyds Register) Costs
 [nitial audit

~ £40Kk

« Survelllance visit (annual)
~£13k

« Certification audit
~£30kK

Annual average cost about £18k




8 How much effort did it take
- Resources

Certification
« AM — One Senior Member full time for 6 months prior to phase 2
certification

e Support functions — approx 20mandays each
« Stations — Approx 30mandays each

Surveillance
« AM — One Senior Member full time for 15days prior to audit

e Support functions — approx 2mandays each
« Stations — Approx 5mandays each
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9 How has PAS 55 become embedded

Originally AM led surveillance activity

Rolled into the Third Party Certification Project

QA lead, supported by AM as required

Audit management and corrective actions,
all now embedded as normal business
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9 How has PAS 55 become embedded
— The Function

Governance Risk Management

® Roll-out EdF Energy ® Aggregate, analyse and normalise risks
Policy Universe ® Review mitigations
® Rank and report (BERL)

® Feedback to investment planning
and management

® Effectiveness check
through IC process

nternal Controls (IC)
® Monitor and assess
effectiveness of systems,
Processes and procedures

Investment Management

® |dentify needs and
benefits

® Analyse and

prioritise

® Short and long
range investment

plans _
® Strategic spares investment plan

® Self-certify (aligned to
COSO Sarb-0x)

® EdF 3-yearly review

Lifetime Optimisation

) Multi-disciplined team (17) of engineers,
® NPV modeling risk and financial professionals

® Deterministic investment
optimisation

® Lifecycle plans NN
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9 How has PAS 55 become embedded
- Our Asset Management Philosophy

Investment &
_ Resource Planning
Good asset management is: =
« Knowing and understanding = \
your risks P
« Managing your controls Continuous
i ) o ] Improvement

« Delivering your mitigations

Boundary Manag

site
(Spedial Majors) ;
= e i W
g B, Mimp
£ freen(Major) - safety
Bl % Case
e s HPs %
k 3 3
Minor b
Losses
I
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9 How has PAS 55 become embedded
- The Tools

 Plant Losses Module — past loss events

e FLAIR — current state of the plant

« BERL — what might happen in the future (risk information)

* IMS -

the tools..... to support MANAGEMENT JUDGEMENT

15 Not protectively marked

FLAIR — System

Performance

1

mitigations to address current and future

Plant Losses

09

risks to plant, people and the environment— - -
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9 How has PAS 55 become embedded

System Summary report

Chzange parameters

Facility Tornass
EPRI AL - FUEL HANDLING
Numberof years &

Lifetime issuas only Ho

SHIP
EFRI code Jun-11 Jul-11 Aug-11 Sep-11 oc-11 Nov-11  Avg
Fl A1Z - NEW FUEL STORAGE & HANDLING 3 3 5 5 5 I -
i1 41% - SPENT FUEL STORAGE & HANDLING 7 I 7 2.8
M A14 - SPENT FUEL STORAGE & DISPOSAL 3 7 3 7 s 3 6.2
Risks
Systernatic risk value: Current £352,035m, :Planned £261,290m
Top 5 risks by lifetime value (change to annual value) Show all
Risk  Title Lifetime  Lifetime Lifetime Investmants
number current risk planned risk
R06336 Failure of Fuel Route Reypak Control System 80,965 8.457
R04732 Fuel Handling Constrained due ta excessive build up of 75,000 75,000 WP 331778 2-A594 / GE3279
Radiolytic Deposit in Fuel Dacay Store at TOR
RO00S7 Fuel route performance - General Unrelisbility 70,892 64,230 WP 322866 2-A666 / GEI180, WP 328954
GE3274, WP 335944 2-A720 / GE3130
R04052 Carbon deposition dust in Fuel Route (TOR) causes 61,436 55,490 WP 102688 2-A661 / GE30TS, WP 341482 2-
srnaller repeatable generation loss events Bd27
R0O2781 Fuel Routs Obsolescence 60,079 57,951 Dol 9048, WP 318955 2-4889 / GE3236
[nvestments
Top 5 investments by lifetime value (change to annual value) Show all
£,000
Inuestment Title In plan Sverall Lifetime 2011 2012 2013 2014 2015 2016 Planning
x Starty Budget (£k)
ke 5,000 End
5 4,000 WP 322866 Z-A866 /  Fuel Route General unreliability es 01/01/2008 2,200 2,300 2,200 2,200 2,200 500 21,257.77
= GEZ180 improvements 31/12/2028
£ 3000 WP 335944 2-4720/  Fuel Reute Improvernent 2011 TOR  No 01/01/2011 2,200 2,200 2,200 2,200 2,200 2,200 13,200.00
= GE3190 31/12/2016
2 zooo WP 341002 2-B431 Fuel Route General Unreliability Mo 01/01/2012 0 1,427 2,984 2,839 2,721 2,634 12,605.00
31/12/2014
1,000 WP 341482 2-B427 Deposition - Clean Up & Mitigskion  Yes 01/01/2012 0 z00 1,580 2,480 1,672 o 533200
Z011 2012 2013 ZOls  ZOLS 2016 EVEAIART
Years WP 318955 2-A889 [ ReyPack/DMS Replacement Yes 01/01/2007 900 580 930 930 341 o 5,862.00
GE3236 31/12/2017
2lant lozses
Top § loss events
250 Loss svent Type EPRI code Start Finish Total
Loss
= 200 (GWwh)
z CR 309000 - UATR during re-sesting operation an Fuelling M/c Grab underload Auto 411 - FUEL  20/01/2006 20/02/2006 161,388
" 150 protection Trip MACHINE
ﬂ CR 304928 - Unplanned automatic trip due to underload of DSRT during LPR Auto A11 - FUEL 31/12/2005 08/01/2006 101,092
ki 100 Trip MACHINE
A1-CRO0362211 - Manual trip dus to load trace anomily during LPR Man Trip A11 - FUEL  18/11/2006 21/11/2006 28,961
s0 MACHINE
CROOS76189/CROOST3250 - LPR postponed due to hoist stop during exchange of L85 Reduct'n A1l - FUEL 28/11/2009 15/12/2009 15,324
2005 2006 2007 2008 2008 2010 2011 (Event Recovery entered) and consequent load restrictions MACHINE
ars CRs 308164; 306509 - Problems encountered during planned LPR of & Other A1l - FUEL  16/01/2006 26/01/2006 15.010
channelsfreduced to 4 - MUS Service ring not making torque limit switch, Snagged Tie MACHINE

Bar in IFDZ & Fault on DSRT,

Systamn action plans

System Summary Report now provides a single page view of all asset related information
including Plant Losses & System Health (SHIP) information.
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9 How has PAS 55 become embedded
- The Governance

KEY

BEB British Energy Board
BEGB British Energy Generation

Board
PMM Performance Management BEGB
Meetings

EDF

o Group
Existing Nuclear

Risk Committee

@ EDF Energy \
N
&
é' Plant and Business Risk
& Sub-Committees
S 2.
$ 5
M Q
"‘o
Lifetime Engineering .
Steering Review SI;?}IIIS/In P&i;ﬁrzogp Generic Mitigation
Group Groups 9
Plant Health Committee Management Meetings

Station Risk & Investment Committees (SRIC’s)

Group Team Meetings
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10 Was 1t worth 1t?
YES!!

Achieving PAS55 certification has delivered the following benefits:
* Credibility from External Stakeholders

* Credibility from EDF Energy

» Wider ownership and support for Asset Management Activities

» Improved Governance from Senior Management

« Momentum for continual improvement

* Better governance, processes and tools

» Confidence in the AM function to deliver professional, appropriate solutions
without too much fuss!
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10 Was 1t worth 1t?

2007-2011 plant performance

70.0

60.0

Output (TWh) . .
Budget vs Actual for 2011 and Previous 5 years Good Unit Capability Factor (UCF)

I 100

Good

1 78
50.0 % 67 72 63
| 53

'é 00 O Budget i 60

30.0 B Actuals 40

200 Fest 20

0+ T T T
10.0
(190“ 1190‘2’ & (9'\9 6/@
0.0 N
2006 2007 2008 2009 2010 2011 6\’
Calendar Year
Unplanned Capability Loss Factor (UCLF)
Good
40 7 34
30
301 o4
R 20 | 16
11
0 T T T T 1
A ® &) o N
S S N & R 6/\0
'1,0\/
A focused investment programme, maintaining or improving the output and
reliability performance of an ageing fleet has a direct impact on the bottom
line
6‘4
A
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11 Questions/Topics of particular interest

Thank you
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