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Outline

 Brief introduction of EPRI & the Nuclear Group
 EPRI R & D Model

— Approach

— Success factors

» Selected tools — prioritization, roadmap of the Risk &
Safety Program

* Training
« Working closely with other industry organizations
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EPRI — Electric Power Research Institute

 Founded by and for the electricity
Industry in 1972

* Independent, nonprofit center for
public interest energy and
environmental research

— nuclear, generation, power
delivery and utilization and
environment

e Collaborative resource for the
electricity sector

* Major offices in Palo Alto, CA,

: Chauncey Starr
Charlotte, NC and Knoxville, TN EPRI Founder
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Worldwide Participation

Full Members:

o All 23 U.S. utilities (USA)  Eletronuclear (Brazil)
« CEZ (Czech Republic) e Eskom (South Africa)
 COG (Canada and Romania) « KHNP (South Korea)
 CFE (Mexico) « Kansai (Japan)

e Chubu (Japan)  NASA (Argentina)

* Chugoku (Japan) * Rolls Royce (UK)
 EDF (France) « Shikoku (Japan)
 EDF Energy (UK) « TEPCO (Japan)

« ENEC (UAE) « UNESA (Spain)

Active member participation and analysis of operating experience
IS one of EPRI's greatest values
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Collaboration

Global
U.S. Participants Non-U.S. Participants Breadth and Depth
U.S. Nuclear Power Plants
Source: NEI Website, 2009
 All U.S. nuclear « 20 countries, >220 * >75% of the world’s
owners/operators reactors commercial nuclear

units
* 100 reactors

Participants encompass most nuclear reactor designs
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Our Approach

Inputs

Collaborative
Basic Resesarch Tecnnology _
and Davelooment,
Daveloormeni Integration, ;In_

Apolicaiion Solutions

National Laboratories, EPRI Nuclear
Universities Utilities
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Key Success Factors

e Focus on members & plant needs

— Listen to members thru Advisory meetings, workshops,
conference calls/webcasts, visits/calls, etc.

 Deliver relevant results on time, within budget
— Effective project management

* Develop plans, identify best contractors, ensure work
are performed satisfactorily or modify plans as
necessary

 Deliver solutions to users
* Budgeting process needs to be purposeful & flexible
« Competent staff
— Knowledge & expertise
— Planning




2014 Research Areas & Programs

Action Plan

Programs

Materials

Primary Systems Corrosion

Steam Generator Management

BWR Vessels and Internals

PWR Materials Reliability

Welding Repair and Technology Center

Fuel Reliability

Fuel Reliability

Used Fuel/High-Level Waste Management

Used Fuel/High-Level Waste Management

Long-Term Operations

Long-Term Operations

Nondestructive Evaluation

Nondestructive Evaluation

Equipment Reliability

Nuclear Maintenance Applications Center

Plant Engineering

Instrumentation and Control

Risk and Safety Management

Risk and Safety Management

Advanced Nuclear Technology

Advanced Nuclear Technology

Chemistry, Low-Level Waste and Radiation
Management

Low-Level Waste and Radiation Management

Decommissioning Technology Development

Water Chemistry
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ldentify & Focus on Members’ Needs

uciear Fower

QA Committee |

Materials Degr./Aging APC I Fuel Reliability APC Used Fuel/HLW Mgmt APC |
Primary Systems Corrosion, Fuel Reliability Program Used Fuel/HLW Mgmt
SGMP, BWRVIP, MRP, WRTC

Equipment Reliability APC

Risk & Safety Mgmt APC

NDE Program

Risk & Safety Mgmit.

Advanced Nuclear Tech APC I Chemistry, LLW & RM APC l
Advanced Nuclear Technology Water Chemistry, LLW, Radiation
Mgmt, Decommissioning
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Varied Products

e Technical Guidelines
— Examples: fuel reliability, water chemistry, internals inspection

Maintenance and Process Guidebooks

— Examples: feedwater maintenance, air-operated valve
maintenance, dispersant application sourcebook

Technology Development

— Examples: Capillary electro?horesis, online noble chemical
addition, buried pipe inspection techniques, cobalt sequestration
resin

Software

— Examples: Falcon fuel analysis software, CHEMWORKS, MAAP
accident analysis code

User Groups

— Examples: Pump Users Group, Large Electric Motor Users
Group, CHEMWORKS Users Group

Site Assists/Expert Assistance

— Examples: Subscriber Requested Assistance, Low-Level Waste
Assessments, Radiation Source Term Assessment, BWR Cycle
Chemistry Evaluation
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Global Resources Applied to Utility Issues

Worldwide Membership

( N\

$$

S
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ved.
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Worldwide Manufacturers,
Research and Industrial
Consulting Organizations




RSM Mission and Implementation

Risk & Safety Management Strategic Vision

Provide practical technology for assessing and managing risk to
help nuclear power plants to achieve safe, reliable operation

RSM Program mission statement:

To equip members to implement a cost-effective, risk-
Informed framework to support

* Improving safe operations, while
 Enhancing operational flexibility

Achieved through:

e Developing and improving technical methods and
analysis tools

 Providing guidance for effective use of these methods and
tools
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Strategic vs. Tactical Research

 Current research plans reflect a mix of tactical and strategic

— Emphasis continues to be on identifying and meeting
strategic needs

— High-priority tactical work continues to be important
— Most tactical work is aimed at bridging gaps
* Meeting immediate needs, while
 Establishing the foundation for strategic development

o Strategic plans focus on external hazards

— Significant development remains for external flooding,
seismic, fire, and high winds

— Most important risk contributors for plants world-wide



Budget Process

Factors to consider :
— Source, decision making level(s) , stability of funds

e Source
— Government, corporate R & D funds, O & M budget, individual
groups
» Decision making level (s)
— CEO at corporate/group level before 1990
— Currently at individual program level
— EPRI nuclear funding process is at group and program level,
many cases are a combination of group & program
 Flexibility & Stability
— Balance between short (tactical) and long-term (strategic)

needs
— Flexible to change to address emerging issues

Budgeting process plays a significant role in determining the
nature, scope and effectiveness of the R & D activities

14
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New Projects and Priorities
— After Fukushima Accident

* In-depth technical investigation of the
Fukushima accidents (new)

» Accelerated and expanded efforts to
enhance MAAP

* Significant new attention to methods for
assessing flooding and other external hazards

» Extensive update of technical bases for severe-accident
management guidance (new)

e Investigation of risks associated with spent fuel pools (new)

« Extensive investigations of potential for accident mitigation
(new)

© 2014 Electric Power Research Institute, Inc. All rights reserved. 15



Wide Range of MAAP Applications

* Probabillistic risk assessment
 License renewal/power uprates

» Design & design certification for Advanced Light
Water Reactors

« Severe accident management
« Simulators & training

* Fukushima root-cause evaluation
* Filter and venting strategies

e Stress tests

» Restart analyses in Japan

» Portable equipment/FLEX

« Spent fuel pool analyses

© 2014 Electric Power Research Institute, Inc. All rights reserved. 16



EPRI Continues to Improve MAAP

 Improvement needed for decommissioning & safety

— Incorporated insights from Fukushima analysis
and operating experience

— BWR-specific phenomena, features &
enhanced understanding of fission
product chemical forms

 Improvements identified and supported
through

— MAAP Users Group
—Japan (METI) & other organizations
« METI has provided funds since 2012

17



Example Strategic Roadmap: Fire PRA

Probabilistic Risk Assessment for Internal Fire Events

2011 ) 2012 ) 2013 ) 2014 ) 2015 ) 2016 -

0 . . . .
(] Reporting of Fire-Relevant Operating Experience
= P 9 p g EXp L egen d
'g Report fire incidents | Report fire incidents long-term 1
<> Key Milestone
Reassessment of Initiator Frequencies @ Complete Milestone
Update Fire Events Database | 0%
[ v Funded Work
| g;ilgiﬁensew (5o |——><:)—>| Process data long-term g
- — - D Unfunded Work
Improve calculation f Feasibility for component Component based fire
methods [ —— based frequencies frequencies

(6
% ImprovedIModellng of Fire Damage
= .
Q Improve fire modeling methods Revised fire modeling methods 5 7 »<6, Mllestones_
£ 1. Issue Fire Events
=)
2 'I Continue evolution of methods Database .
g I A 2. Issue updated Fire
% Frequency report
:% Improved PRA Modeling of Fire Effects l 3. 'Ssge F!re PRA H_uman
2 ‘l JpoySioelnglolaCand pexeiopimetiogelo Continuous improvement of fire PRA methods Re"abl'"ty AnalySIS repon
® | DCcircuits incorporate improved models P 4. Issue Fire PRA
4 .
) v i . N Main Control Room 4 Uncertaint
x Guidance for human reliability analysis —>@ 1 A T 5 |ssue updayted
- N Update ? ’ .
| Uncertainty treatment for fire PRA |-><1> ‘| fo?UzcegrllJ;mE:nce Suppressmn data

6. Issuerevised transient

Implemementation Activities for Fire PRA methodology
Provide input to revisions to ASME/ANS Intemational PRA Standard and peer review guidance 7. Elec_tr! cal Cabinet HRR
Provide and improve training in fire PRA ReVISIOI"I.
8. HRA Guidance for MCR
Improve process to provide comprehensive update of methods, tools, and data fires

Nuclear Regulatory Commission — Physical Fire Testing
g L1 Dc circuit testing |
= | Testing of incipient detection
c
g
8 Cabinet HRR Testing v

Highienergy arcfaultitesting Other testing as required to improve methods, tools, and data

o Tracking of Industry Operating Experience
[
= Collect data on fire experience long-term al
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Roadmaps

 Planning vs. Communication tool?

* Need to include all stakeholders

e [dentify schedule & funding (or lack of)
e Include contingencies

e Dynamic

* May need “lower-level” roadmaps



Key Elements of Prioritization

Prioritization of research relies on:

e Continuous staff engagement with members and other
stakeholders to address member needs

* Focused efforts to gain input and advice (advisory
meetings, collaborative research projects, review of
research products)

Allocation of resources, funds and human, need to be
purposeful & flexible

* Build long-term capabilities — human, technology & tools

 Flexibility to address emerging issues & strategic re-
direction

Competent staff is a critical element to success

© 2014 Electric Power Research Institute, Inc. All rights reserved. 20



Education of Risk Professionals

» Background

— Comprehensive six-week course in probabilistic
risk assessment

— Develops the next generation of risk
professionals

* Reduces time to develop PRA staff by a
factor of three

* Provides a strong, consistent foundation
for PRA
 Innovative, hands-on instructional format
* Instruction by subject matter experts
* In-depth exposure to technology
« Development of peer networks

© 2014 Electric Power Research Institute, Inc. All rights reserved. 21



Education of Risk Professionals (continued)

More than 180

e How do we know its value? graduates!

— Extensive “repeat business”

e 180 graduates / some members with 10+
graduates

e Some use in their staff qualification process
— US participation: 25 organizations
— International participation: 20+ organizations

] ] ] * Ameren « NextEra * ANAV
 Derivative executive and management | ;i TNEPD o ENee
COUrses : Sigxtel : (N)l;i?b : iﬁlf]%rgan
» Constellation  PPL * KHNP
— Conducted in Japan in 2014 » DTE * SCE » OPG
e Dominion e Southern * Rolls-
] * Duke + STP Royce
* Who should consider? * Energy + TVA
Northwest « WCNOC
— Utilities where staff need an understanding of | ; Jfeoy - xeel
PRA concepts + GE Hitachi

— Any utility adding to PRA staff

© 2014 Electric Power Research Institute, Inc. All rights reserved. 22



U.S. Nuclear Industry Capacity Factor —

Supported by EPRI R&D

© 2014 Electric Power Research Institute, Inc. All rights reserved.
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EPRI Contribution

* On-line maintenance

* Reliability-centered

maintenance

* Fuel failure reduction
» Materials aging studies

» Probabilistic methods/

risk-informed studies

» Thermo hydraulic

modeling

» NDE techniques and

demonstration

* License renewal



Capacity Factor & Safety are Connected...

24



U.S. Nuclear Industry Support Organizations

Policy, Advocacy & Operations
Regulatory Interface Excellence

Research & Technology
Development & Demonstration

© 2014 Electric Power Research Institute, Inc. All rights reserved. 25



U.S. NRC Interactions

Collaborative
Agreement Nuclear Nuclear
Regulatory Reactor
Research Regulatory
Joint Research (RES) (NRR)
Programs

Technical
Expertise
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Interaction with DOE

$% S
Results
V Sandia Idaho
- $ 3
M Lawrence Argonne
MOU Berkeley 9
Oak Ridge AILOS
. . . amos
« MOU - coordination meetings, share
research results on issues of interest,
management meetings, LTO meetings Pacific Lawrence
Northwest Livermore
« DOE - sponsors long-term R&D
e EPRI — uses some national labs to conduct Savannah

R&D River
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Summary

 EPRI's R&D contribute to plant safety, reliability and
performance

e EPRI’s unique model enables worldwide collaboration
— Address members needs
 Solutions and guidelines to enhance plant safety
e Timely plant operating experiences
* World-class expertise

* Have a long history of active engagement with Japanese
nuclear industry



Together...Shaping the Future of Electricity
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