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The Nuclear Value Chain
How IT and integrated solutions like SAP can help (1)

Requirements to S/W Vendors

Commitment to functional
scope and Nuclear industry-
depth

Global reach

Unsurpassed integration
within and beyond other
functions

Performance, security,
reliability, flexibility,
adaptability

True leverage of new
technologies (e.g., role-based
portal, business warehouse
and analytics, content, …)

Experience with companies of
all sizes all over the world

Provide standard applications to complete end to end business processes for all
the elements of the nuclear value chain

Corporate Management and Shared Services

Engineering&
Construction

Generation
(electricity)

Mining Chemical
Processing

Industrial
Machinery

Service
Oriented
Architecture
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The Nuclear Value Chain
How IT and integrated solutions like SAP help (2)

Standard applications provided to complete end-to-end business processes
across all elements of the nuclear value chain

Corporate Management and Shared Services

Engineering&
Construction

Generation
(electricity)

Mining Chemical
Processing

Industrial
Machinery

Service
Oriented
Architecture
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Global leaders of Nuclear Industry – SAP Clients

Government

Mining &
Chemical Processing

Engineering
&

Construction

Industrial
Machinery

Electricity
Generation

Industries within Nuclear Value Chain

Company Country

Areva NC
(Cogema) France

Urenco
U.K.

Netherland
s

Rio Tinto Australia
U.K.

BHP
Billiton Australia

Cameco Canada

Company Country

Areva NP France

Mitsubishi Japan

Toshiba Japan

Halliburton U.S.A.

Company Country

Areva NP France

Siemens Germany

Linde
Engineering Germany

Mitsubishi Japan

Bilfinger
Berger Germany

Company Country

Enel - SE Italy

Suez – Elbl France

Korea Hydro
& Nuclear
Power

Korea

RWE AG Germany

Iberdrola Spain

FirstEnergy U.S.A.

E.ON Germany

Gov.Agency Country

Government France

Customs and
Border Protection U.S.A.

Defence Forces
(Bunderswehr) Germany

1 2 3 4
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Source: Fortune Magazine, Global 500 2005

SAP Clients
Fortune Global 500
Relevant for Nuclear Industry

Undisputed leadership in all Nuclear-related
Industries
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SAP in the Nuclear Industry
Summary

30 years of maturity (most mature industry at SAP)
60 Nuclear reactors run SAP (construction, maintenance and other logistics) over 12 countries
Worldwide customer base (EMEA, APJ, Americas)
15 000 installations constituting ~20% of total SAP installations:

500 in Mining
5000 in Machinery and Construction
3000 in Power
2500 in Public Services
3500 in Chemicals

The most complete and integrated business suite (Gartner, Utilipoint )
SAP Research focusing on

SAP Global Nuclear Council and SAP “Focus Group” Power Generation
SAP Industry Value Network (IVN) for Power, Construction and Mining industries
SAP Nuclear competence Centre at SAP Labs
European Commission nuclear framework programme (FP7) Electricity “Smartgrids” and Nuclear “Euratom”
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Experience Highlights – Team PwC Nuclear
Track Record
Project Date Role Prime Note
South Texas
Project

2008-
Date

Prime contractor for SAP-enabled
business transformation project

PwC STPNOC has engaged PwC as prime contractor for a major
SAP-enabled business transformation covering EAM, SCM,
Financials, HCM  and nuclear processes such as Health
Physics/Radiation monitoring, Chemistry and asset  technical
data bases.

PGE – Diablo
Canyon
Nuclear
Power Plant

2004-
2008

SAP EAM, SCM project
• PMO
• Functional Consulting
• Technical Consulting
• OCM
• Training

PwC PGE first engaged PwC to develop a prototype which was
successful. This lead to a full SAP EAM-SCM project started in
2005. PwC has been main services vendor for EAM-SCM
functional consulting, training and change management since
2006.  Project successfully went live on 09/30/2008 in a smooth
and efficient transition – senior management very satisfied.

SONGS 2008 Support for recent SAP
implementation for EAM; review and
improvement of training materials;
process improvement
recommendations

PwC SONGS went live in early July 2008 after a two year project (part
of the bigger SCE SAP project).  Significant user adoption
issues prompted SCE SONGS management to engage PwC for
end-user support during outage in latter part of 2008 and early
2009  along with improving training materials and providing
process improvement recommendations.

ENEL-
Slovenske
Elektrarne

2007-
2008

SAP EAM-SCM Project
Template-Drive SAP Blueprint for
SAP EAM-SCM Project

PwC (prime
contractor)
working
through SAP

ENEL acquired a controlling interest in Slovenske Elektrarne
which has two nuclear sites – eight reactors (four operational).
ENEL has engaged PwC-PwC to develop a template-driven
Blueprint using the SAP for Nuclear template to enable
adoption of US nuclear best practice.

New
Brunswick
Power –
Point Lepreau
Nuclear
Generating
Station (PLGS)

2008 Initial roadmapping for EAM
improvement at PLGS based on
license renewal.
CAP project now in process.

PwC-PwC NB Power secured operating license renewal for PLGS for next
~40 yrs.  This initiated a $1 billion refurbishment program.  PwC
was engaged to review current system status and propose an
initial high-level roadmap of improvement activities.
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Experience Highlights – Team PwC Nuclear
Track Record (continued)
Project Date Role Prime Note
STPNOC 2007-

2008
SAP Evaluation and Planning PwC

working
with SAP

Assistance provided to STPNOC to evaluate SAP and develop a
roadmap for the SAP program.

SONGS 2006-
2008

SAP ERP across SCE
• Functional consulting
• Training

PwC (sub) Senior PwC consultants have played key roles in the EAM
projects at SCE – paving way for current PwC engagement.

Bruce Power 2003-
2004

SAP EAM, SCM prototype and
roadmap

PwC and
SAP

PwC developed an SAP prototype for Bruce Power which was
approved. Main project was then shelved due to changes in
management and focus on refurbishment.

New
Brunswick
Power –
Point Lepreau
Nuclear
Generating
Station (PLGS)

2001-
2002

EAM and SCM
• PMO
• Functional consulting
• Technical consulting
• Training

PwC (prime
contractor)

PwC implemented a core SAP EAM-SCM solution into PLGS in a
rapid eight month project to replace an aging legacy platform.
WCM and QM were implemented in later projects.

Nebraska Public
Power District
(NPPD) Cooper
Nuclear
Generating
Station

1999 -
2001

PwC delivered EAM, SCM and HR
aspects of this project.
• Functional consulting
• Training

PwC
teamed with
partner

PwC and a partner  took over this engagement from previous SI
and delivered a full-suite ERP project. PwC performed EAM, SCM
and HR.

PSEG 1998-
2000

Full-suite implementation of SAP
into PSEG across all business
units including nuclear.
EAM specialists responsible for
Work and Asset Management
functions
• Functional consulting
• Training

PwC (prime
contractor)

PwC  implemented SAP into PSEG across the entire organization
in a major four-to five-year program. This included Salem and
Hope Creek Nuclear power plants. As part of this program PwC
implemented EAM (work and asset management) across the
utility including the nuclear plants.
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PwC team strength focused on nuclear industry

PwC EAM and Reliability (RCM) practice

• PwC is strategically committed to the nuclear industry

• Significant and growing team of EAM and Reliability professionals focused on assisting
nuclear plants to drive value from EAM and Reliability optimization

• Certified RCM practitioners

• Deep nuclear and utilities experience

• Experienced with major applications SAP, Ventyx (Indus) and Maximo

• Center of excellence in US – working globally with local teams

PwC Capital Projects group

• Specialized group focused on project management services in design-approve-build
phase of new plant construction
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PwC credentials for the nuclear industry (1/2)

Strong track record
PwC has established a successful track record over the last decade working with
major nuclear plants in US and globally (including STPNOC, ENEL-Slovenske
Elektrarne, PG&E Diablo Canyon, PSEG, SCE-SONGS, NPPD and others)

Working with Industry leaders
PwC has recently been engaged by South Texas Project Nuclear Operating
Company (STPNOC – one of the leading US nuclear performers) to implement an
SAP-enabled business transformation focused on EAM

Leading industry practices defined in nuclear template – “PwC SAP for Nuclear”
Industry-proven and validated business processes and practices
Best in class with advances and improvements shared by leading US operators
User simplification (process-based user interface and role-based dashboards)

PwC has assembled a world-class team and a unique approach to support nuclear
power plants drive value from strategic EAM-focused transformation
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PwC credentials for the nuclear industry (2/2)

Reliability optimization for new and existing assets
Reliability-Centered Design (RCD) for new plant
Reliability-Centered Maintenance (RCM), Root Cause Analysis (RCA) processes and
expertise to optimize maintenance programs and reliability of existing plant

Nuclear team and experience
Deep PwC team with extensive Nuclear and EAM-ERP expertise
Leading Nuclear track record for EAM and ERP implementation projects

Effective Organization Change Management / Training
Role and process-based training aligned to the end user
Proven Change Management success in Nuclear plant environment

Services across the enterprise
PwC Advisory provides a full solution offering across the enterprise
Strategic partnerships with leading technology vendors

PwC has assembled a world-class team and a unique approach to support nuclear
power plants to drive value from strategic EAM-focused transformation

© SAP 2009/ Page 13



© SAP 2009/ Page 14

1. SAP Positioning for the Nuclear industry
2. Teaming with PWC
3. SAP for Nuclear Template
4. Value Proposal
5. References

Agenda



PwC SAP EAM for Nuclear Template
Built on Real-World Experiences

In building the PwC Nuclear EAM Solution, PwC has utilized and integrated the
combined knowledge and experience of our employees experienced in Nuclear EAM
Projects at a number of US and Canadian nuclear facilities, including:

• PSEG (Salem and Hope Creek)
• NPPD (Cooper Nuclear)
• New Brunswick Power (Point Lepreau Generating Station)
• Pacific Gas & Electric (Diablo Canyon Nuclear Power Plant)
• Southern California Edison (San Onofre Nuclear Generating Station –

SONGS)
• ENEL Slovenske Elektrarne
• Experience of PwC team members at other major nuclear operators (e.g.

Dominion, First Energy Nuclear Operating Company, FPL)

These experiences have enabled PwC to build a templated solution for nuclear
processes in EAM and SCM that both complies with the INPO requirements and
guidelines for work management processes (e.g. AP 928 - Work Management, AP
913 - Asset Reliability), but also satisfies the daily hands-on requirements of both
nuclear work management and operations requirements.
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PwC’s “SAP for Nuclear” Template
Scope:  Enterprise Asset Management processes

• Reference process design documentation based
on the use of proven practices in the Nuclear
generation industry (inc. INPO AP guidelines)

• Comprehensive Business Process master list for
major EAM and SCM processes for Nuclear
power plants – now extending into Financials,
HCM and other nuclear functions (e.g. Health
Physics, Chemistry).

• Business Process Models – in Visio and ARIS –
and Business Design Documents (BDDs) for
these EAM and SCM processes

• Data Conversion Templates for SAP EAM and
SCM data relevant to a Nuclear power plant
(master data and transactional data)

• Preconfigured SAP ECC 6.0 system for EAM and
SCM business processes as defined above for the
Nuclear generation industry

• Security and Authorization Templates mapped to
typical Nuclear roles

• End-user training curriculums
• Sample training classes based on process and

role-based designs for the Nuclear generation
industry

SAP
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Template: Processes Currently Included

PwC has developed and owns EAM for Nuclear – a nuclear Work and Asset
Management Template built upon the following processes:

1. Corrective Action Program
2. Preventive Maintenance Program
3. Surveillance Program
4. Repetitive Maintenance Program
5. Work Clearance Management
6. Work Efficiency Component

implementation
7. On Line Maintenance Program with work

distinctions of corrective, elective, outage,
other

8. Outage Management Program
9. 12 week T-Week scheduling process
10. Design Engineering processes
11. Support Functions planning and

scheduling
12. Rotable Equipment refurbishment process

13. Repair and Return Process
14. Instrument Calibration process
15. M&TE process
16. Asset Hierarchy and Database

classification, configuration and
management process

17. Work Management BI, reporting and
analysis

18. Supply Chain Integration for Ordering
Materials and Services

19. Inventory Management and Materials
Requirements Planning

20. Procurement Engineering Concept
21. Quality Management on Goods Receipt
22. Financials Integration
23. Human Capital Management Integration

Business process flows are documented in Visio
and Aris business process modeling toolset© SAP 2009/ Page 17



Methodology
Component

Content Item

Standard ASAP Five-phase methodology
Standard project plans
Templates
Accelerators
Solution Manager integration and alignment
Common model and terminology across industry

Team PwC
Enhancements
and Extensions

Improved OCM approaches and project plans
Organization design
Robust system development methodology for enhancements/custom application development
Security and GRC methodology and templates
BPM techniques
KPI development and CPM methodology and designs
Benefits realization

SAP for Nuclear BPML for EAM and SCM for Nuclear (example in Appendix D)
EAM and SCM Process flows for Nuclear
Business design document templates
Data conversion templates for SAP data objects
Configured SAP Solution (ECC 6.0) for EAM and SCM – Available to support Prototyping and accelerated Blueprinting
Security and authorization model for Nuclear (system access)
Control panels (user-friendly front-ends for Nuclear (see later slides))
End-user training curriculum for typical Nuclear users
Training documentation templates

PwC methodology for nuclear
Based on SAP’s Methodology, ASAP
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Deliverable content
Role-based user interface examples …
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Deliverable content
Nuclear Control Panel - Operations
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Deliverable content
Nuclear Control Panel - Maintenance
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Deliverable content
Nuclear Control Panel - Planning
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Deliverable content
Example of UI designed to fit nuclear processes
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Deliverable content
and nuclear management information
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Template Driven Approach
Overview and Rationale

An overview of the template-driven approach is shown below.
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Impact of improved EAM on US plant performance
Source: Case Study using PwC SAP for Nuclear

A major component of this is the reduced length of refueling outage, which in 1990
averaged 107 days but dropped to 40 days by 2000. The record is now 15 days.

All this is reflected in increased output even since 1990, from 577 billion kilowatt hours to
807 billion kWh, a 40% improvement despite little increase in installed capacity, and
equivalent to 29 new 1000 MWe reactors.

In addition, average thermal efficiency rose from 32.49% in 1980 to 33.40% in 1990 and
33.85% in 1999.

A significant achievement of the US
nuclear power industry over the last
twenty years has been the significant
increase in capacity factor (output
proportion of nominal full-power
capacity) due to improved EAM.

54%

68%

90.7% 91.8%

0%

20%

40%

60%

80%

100%

1980 1991 2001 2007

Average for all US reactors is shown below:



Value achieved by EAM projects - orders of magnitude
Source: Case Study using PwC SAP for Nuclear
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EAM Improvement = significant €

1 % improvement in EAF on 1,000 mw power station = ~€4-5 million/year
(assuming output is sold at ~6c/kwh)

1 % reduction in maintenance cost = ~ €1 million/year

Over course of plant life-cycle (30-50 yrs) this signifies that Reliability and
EAM improvement programs provide strong ROI

Potential value of EAM Improvement over 30 years
• Avoidance of major failure – incalculable value

• 5 % in EAF improvement = ~€600-750 million additional revenue

• Increased output => reduced capital investment in new facilities

• 5 % reduction in unit cost = ~€150 million in cost reduction

Improvements – relevant and high impact
Source: Case Study using PwC SAP for Nuclear
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Customer Example
STPNOC:  Working with the best in the industry

One of top
performing

nuclear plants
in US

2 x 1,400 mw
PWR reactors

Enterprise-wide
transformation –

EAM centric

PwC template as
baseline for
EAM, SCM

design

World-record –
4 cycles –no

forced outages

Focus on
sustaining and

improving
performance

License
application to
build 2 X 1,400

mw ABWR Units
3 and 4

Scope includes
EAM, SCM,

Financials, HCM,
Risk Manag.

Health Physics
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Customer Examples
ENEL Slovenske Elektrarne (Template-Driven)

ENEL Slovenske Elektrarne
• Two nuclear stations (4 operational reactors)
• Blueprint Start 07/2008; Planned Completion 01/2009
• Template Driven Approach – PwC SAP for Nuclear
• Full nuclear EAM/Work Management and

SCM processes
• Corrective Action Program
• SAP Technical Specs (FRICE, workflow, etc)

© SAP 2009 / Page 32



Customer Examples
Vattenfall
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Customer Examples
Public Service Enterprise Group
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Customer Examples
Electrabel (Suez Group)
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Customer Examples
AXPO – NOK
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Customer Examples
Iberdrola
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Contact
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Christopher Fynn
Christopher.c.fynn@us.pwc.com

Brian Williams
Brian.williams@us.pwc.com

Andre Sorge
Andre.sorge@sap.com

Miquel Carbó
Miquel.carbo@sap.com
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