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The horizon

* More electric generating plants

* More work at each plant
— Safety, environmental, security compliance

 Less people
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Running more hours not realistic...
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Capital costs can dominate overall costs...

Economic Comparison of Various Power Generating Technologies
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But employees dominate O&M...

Economic Comparison of Various Power Generating Technologies
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Nuclear task analysis... current

Current
Planmt Organization Staff Cost
Maintenance
1&C Maintenancs 28 52 B53,535
Electnical Maintenancs g 754,297
Mechanical Maintenance 258 £2.450,240
Facility Maintenance a7 54,813,782
Maintznancs Management 12 51,497,500
Operations
Plant Operators als 56,521,611
Off-Shift Operations 2 $E32.000
Cperations Support 14 51,601,500
Enginesring
Systerns Enginesring a0 54,077,216
Diesign Enginesring 25 3,397,580
Enginsering Technical Services 23 53,125, 356
Scheaduling
Cin-line Scheduling g £1,123.200
Cutage Scheduling g 5748,500
Training
Technizal Instuctors and Support i7 51,208 300
COperations Instructors 15 £1,672.000
Managers 5 FE24,000
Radiation Protection 35 £3,E50,574
Chemistry 24 £2 551,535
Management Support Systems
Finance 7 $E73,500
Lizensing 5 FE24,000
Emergency Planning 5 SE24,000
Cuality Assurance 4] SE24,000
Muclear Assessment 13 £1,622,400
Dioccument Services 12 3748,500 . i .
Information Technology ) 50 From: Task Evaluations for Nuclear Plant 1&C Modernization
Manager 1 §124,300 Strategies. EPRI, Palo Alto, CA: 2005. Product 1011934
Security 131 £5,393,200
Carporate 0 50
- - .
Total | 25T__smima EPIC | weschecy insiure
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I New Plants - The Must

Nuclear Sasfar Design Requirements
Configuration Basis | What needs to be there”
Managemiy \
: Facility
Physical . .
y Configuration
Configuration | Information
“What is “What we say is
actually there” there”

Work Processes must assure that:
Elements conform all the time
All changes are authorized
Conformance can be verified
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Nuclear task analysis... & reduced

Current Reduction Estimate

Planmt Organization Staff Cost Staff Caost Cﬁrnﬂl % of Tatal

Maintenance
I&C Maintenancs 28 52853535 | 20 sisepqsz  TO% 18% 5
Elecirical Maintenance a sTsaza7 | 2 5195019 26% 2% =
Mechanical Maintenance 258 £2.450,240 g §548,354 2206 S N (Sg
Facility Maintenance &7 54 018,782 g SESE, 400 149 it co
Maintznancs Management 12 51,497,500 3 5374200 250 1] _8 :||

Operaficns o 8
Plant Operators als 56,521,611 13 $1,785,71 20% 12% = 3]
Off-Shift Operations 2 $E32.000 1 5104000 1308 1% O s
Cperations Support 14 51,601,500 1 §52, 400 4%, 1% g -8

Enginegering ca
Systemns Enginesring 30 540726 | B 51087255 2T% T K
Ciesign Enginesring 25 £3,307,580 a 50 0% 0% % 8
Enginsering Technical Services 23 53,125,356 4 543,529 17% 4% © O

Schaduling % N
Cin-line Scheduling g £1,123.200 2 F240,500 220 20 S <
Cutage Scheduling g 745,300 1 5124,300 170% 1% z 0O

Training B g
Technizal Instuctors and Support 7 51,008,500 ] SE24,000 319 S HJ) <
Crperations Instructors 15 £1,E72.000 3 5374,400 20% 1) g o
Managers 5 624,000 1 3124,300 200 1% = ©

Radiation Protection 35 g3 E80874 | 17 51,992,335 320 10% g D'_

Chemistry 24 52,551,535 1 §98.010 40 1% C_U E

Management Support Systems LI>J [a
Finance 7 se7aso0 | & s7aaa00 DG F% o
Licensing g sezd000 | 3 5374400 BO% 3% a0
Emergency Planning 5 SE24,000 4 5433200 0% 48 = 06).,
Zuality Assurance 5 SE24,000 a 30 0% 0% E Q
Muclear Assessment 13 £1,622,400 5 $E24,000 35% S0 o) ©
Ciccument Services 12 §748,500 T $435,500 bE% T LT. ("f')
Information Techmnology 0 30 a 30 0% 0%
Manager 1 5124,500 a 50 0% 0%

Securnty 131 5,299,200 = 3497 638 G% %

Carporate 1] 50 -12 [51.686.829) 0% -12%

Total | 57  §55.263.436 | 108 511950836 18% 100% EPE' ELEESCELRFJEZHP(IDNV:$:(TUTE
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I Can this performance be maintained?

Capacity Factor, 1973-2003
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I The Challenge

I
Nuclear
Configuration
Management

Knowledge Workers

Paper-based

ualit
Q y Plant

Automation } Assurance
Systems H@mmpmcﬁbs = Documentation

Lots of Tribal Knowledge , Semi-Connected and
Disconnected Systems, Manual Processes

and yes...... Paper
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Babel avoidance...

The Confusion of Tongues by Gustave Doré (1865).

=il
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http://upload.wikimedia.org/wikipedia/commons/a/af/Confusion_of_Tongues.png

l EPRI Advanced Nuclear Technology - Project
Goal

* We need a common data language and
Interoperabllity standards that will be used by the
nuclear plant sub-tier suppliers through the
suppliers through the EPC and reactor vendors
and finally through to the owner and operator

* Need to develop a roadmap for New Nuclear Build
data handover and configuration management

 Electronic delivery of compliant, “as-built”
Information for smarter operation and maintenance
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I Productivity Improvement Through Advanced
Technology — New EPRI Group

* Kick-off Meeting: Tuesday, June 29, 2010 8:00 AM -
Wednesday, June 30, 2010 5:00 PM

 Sign up at:

 EPRI technical contact: Dr. Joseph Naser,
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mailto:jnaser@epri.com

Together.

..Shaping the Future of Electricity
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