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DOE Complex at Oak Ridge
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Tennessee Valley Authority

et

Browns Ferry 1

May 2007 Startup Watts Bar 2
1160 MWe New Capacity Completion of Existing Plant
1st Nuclear Unit Since 1996 1167 MWe New Capacity

Bellefonte 3 and 4
NuStart Energy
Two AP1000 Reactors
New Design
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Oak Ridge National Laboratory
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Born of necessity. Inspired by our quest to know.

S i_X S Ci e n tiﬁ C ’Ih e m e S We have always been called upon fo address

Americas greatest scientific challenges.

Biowogicat

Developing




r‘ -t
“Men love fo wonder, and that is the seed of science.”

... Ralplh Waldo Emerson

NaTionaL Security
Guarding the Gat.

From biochemical sensors to stopping the
proliferation of nuclear weapons, techno

‘With unmatched computational capacity for open scientific
research, Oak Ridge is on a path by 2(3(;‘19 toreach a petaﬁﬂpg
orl quadrﬂh{:-'n mathematical caleulations per second, maklng
it possible to model the most K:omplex scientific problems.
zachariat@ornl.gov

ENErcy
Providing Energy Alternatives

Increased production, improved
transmission, reduced consumption:

L

-dmﬂenges on all fronts, from safer
nuclear power to more energy- I
el cient cars and homes.
christensend@ornl. gw

ﬂ;
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ORNL Organizational Structure

Laboratory Director’s Office

Thomas Mason
Laboratory Director

Audit and Oversight
Scott Branham, Director

University Partnerships
Blake Thompson, Director

Global Initiatives
Mike Rochford, Director

Institutional Planning
David Dean, Director

Jim Roberto Jeff Smith
Legal Deputy for Deputy Integrated Performance Management
Nicole Porter, General Counsel Science and for Jack Anderson, Director
Technology Operations
| | | | | |
Biological and Computing and Energy and National Physical Neutron U.S. ITER
Environmental Computational Engineering Security Sciences Sciences Project
Sciences Sciences Sciences
Reinhold Mann Thomas Zacharia Dana Christensen Frank Akers Michelle Buchanan lan Anderson Ned Sauthoff,
Assoc Lab Director Assoc Lab Director Assoc Lab Director Assoc Lab Director Assoc Lab Director Assoc Lab Director Director
Business and Communications Environment, Facilities Human Nuclear Partnerships
Information and External Safety, and Resources Operations
Services Relations Health and Operations
Quality
Greg Turner Billy Stair Joe Herndon Herbert Debban Lori Barreras Kelly Tom Ballard
Chief Financial Director Director Director Director Beierschmitt Director
Officer Director
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ORNL Organizations Involved in Nuclear

Energy and Engineering Sciences
Physical Sciences

Neutron Sciences

Nuclear Operations

US ITER Office

National Security

Facility Operations

Computing and Computational Sciences
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Spallation Neutron Source
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Spallation Neutron Source
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High Flux Isotope Reactor

« 85 MW
 Californium production
* New cold source and cold guides
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High Flux Isotope Reactor
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Oak Ridge Linear Electron Accelerator
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Non-Reactor Nuclear Facilities
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High Performance Computing
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U.S. ITER Project Office
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Physical Sciences

Associate Laboratory Director
Michelle Buchanan

Brenda Campbell, Administrative Staff
Janet Dippo, Executive Secretary

Staff Support

Greg Gruzalski
Technical Assistant

Directorate Operations
Kim Jeskie, Manager

Basic Energy
Sciences Program
Michelle Buchanan

Chemical Sciences,
Geosciences, and Biosciences

High Energy and Chemical Sciences
Nuclear Physics Division
Glenn Young Phil Britt, Director

Center for Nanophase
Materials Science
Linda Horton, Director

Materials Science
and Technology
Steve Zinkle, Director

Physics
Division
Glen Young, Director

Phil Britt

Materials Science
and Engineering

Peter Tortorelli, Acting
CNMS and SHaRE

User Programs
Linda Horton

Matrix Support
Carol Cromwell, Business Manager
David Lett, Sr HR Manager
Megan Scott, HR Manager

Alex DeTrana,
Commercialization Manager

Ron Walli, Communications
Janet Wagner, Quality Manager
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Energy and Engineering Sciences

Strategic Planning
and Communications

Tim Valentine

Associate Laboratory Director
Dana Christensen

Deputy Associate Laboratory Director
Ted Fox

Operations Management
Ted Fox, Acting Director

Executive Secretary
Roberta Grafton

Administrative Support
Susan Saunders

Program Development
Thrusts

Buildings Technology
Patrick Hughes
Electricity Grid

Tom King
- Fission Energy
Sherrell Greene
Fusion Energy
Stan Milora
Nanomanufacturing
Craig Blue

Transportation Technology
Ray Boeman

= Renewable Energy Program

] Sciences Program
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= Nonproliferation Programs

== Programs

Energy Efficiency and

Robert Hawsey

I_ Transportation Program
Ray Boeman

Fossil Energy Program
lan Wright, Interim

Fusion Energy

Stan Milora

Energy and Transportation
Science Division

Johney Green, Director

Measurement Science and
Systems Engineering Division
Ken Tobin, Director

Fusion Energy Division
Stan Milora, Director

Nuclear Science and
Technology Division

Jim Rushton, Director

Global Security and

Larry Satkowiak

Nuclear Technology

Sherrell Greene

Matrix Support
Jenny Keller, Business Manager

Mark Reeves, Commercialization Manager

Ron Walli, Communications Manager
Ki Stulberg, HR Manager
Not assigned, Technical Assistant

Friends of ORNL — Nuclear Energy Renaissance




Fusion Energy Division

Fusion Energy Division
Stan Milora, Director

Fusion Energy Sciences and Research
Program Development Office Support
Stan Milora Ann Murphy
I I I I
Applied Experimental Plasma Plasma Technology and Plasma Theory
Superconductivity Group Physics Group Applications Group Group
Michael Gouge Don Hillis David Rasmussen Lee Berry
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Nuclear Science and

Special Assignments
Bob Jubin

Nuclear Science and Technology Division
Jim Rushton, Director

echnology Division

Nuclear Research

Pat Rader

Support
Lynn Duncan

Nuclear Security Technologies
Alex Riedy

Nonproliferation and
International Security
Danny Powell (Interim)

Nonproliferation Implementation
Bill Toth

Nonproliferation Systems
and Logistics

Sharon Wagner

Nuclear Material Detection
and Characterization

Michael Wright

Safeguards
John Begovich (Interim)

Transportation Technologies
Scott Ludwig
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Nuclear Systems Analysis,
Design, and Safety

Cecil Parks

Advanced Reactor
Systems and Safety —
Gary Mays

Nuclear Computational Information
Bernie Kirk

Nuclear Data
Mike Dunn

Radiation Transport and Criticality
John Wagner

Reactor Analysis
Jess Gehin

Thermal Hydraulics and

Fuels, Isotopes, and
Nuclear Materials

Bob Wham

Isotope Development
Scott Aaron

Nuclear Materials Processing
Alan Icenhour

Process Engineering Research
Ben Lewis

Radiochemical Process
and Facility Design
Brad Patton

Remote Systems
Tom Burgess

Irradiation Engineering =
Grady Yoder, Jr.

Friends of ORNL — Nuclear Energy Renaissance

Separations and Materials Research
Dave DePaoli




Energy-related Research at ORNL

(. Computing
Eﬂi(r’gﬁcrﬁlez?; and E:eﬁge?i?]d National Physical Neutron TER
: Computational gl g Security Sciences Sciences
Sciences Sci Sciences
ciences
¢ Bioenergy ¢ Fusion e Energy e Portable ¢ Basic Energy e Neutron e Fusion
Science Simulation Efficiency Power Sciences Sciences Engineering
Center Support and i Applications
_ J ) Renewable * Defense * High to Energy
e Bioconversion e Grid Energy Logistics Temperature R&D
Science and Visualization Program ! Materials
Technology o Critical Laboratory e Fuel and
¢ Nuclear —Energy Infrastructure Materials
¢ Hydropower Simulation Delivery ¢ Advanced Irradiations
and Electric .
Technology ] Reliabili Materials
e Enrichment iy for Applied
Simulation e Fusion Energy Energy
Sciences
e Transportation . Programs
e Fossil Energy
Program o Center for
Nuclear Nanophase
: Materials
Technology S encos
—NE
—NR
—OCRWM
—NRC
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From ORNL Today...

sk Rushton honored by University of Wisconsin

Nuclear S&T Division Director Jim Rushton has been selected
to receive the University of Wisconsin College of Engineering
Distinguished Achievement Award from his alma mater. Jim
and wife, Becky, will pick up the award in October. "My
experience at the University of Wisconsin Engineering
Physics Department under the leadership of Max Carbon was
outstanding in every respect and has been the foundation for
my entire career," Jim says.
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Nuclear Security Technologies

Material protection, control,
and accounting

» Safeguards

« Arms control assessments

* Export control

* Nuclear threat reduction

* Radiation detection

* Radiation transport

* Transportation technologies

» Fissile material detection

* Fissile material disposition

* Instrumentation
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Radiation Detector System Testing
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Russian Nuclear Material Security

Belarus

Ukraine : \ ) A jﬂ r‘ }"t "

hw'!.\j —- \/Russia -
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Nuclear Systems Analysis, Design, and
Safety

*Nuclear data and codes
Criticality safety

*Reactor physics

*Radiation shielding
Advanced/Space reactors
Thermal hydraulics
Material and fuel irradiation
sInformation/Systems analysis
*Facility safety

*Risk assessment
*Regulatory support
«System instrumentation and
controls

Enrichment technology
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Interface science
(the basic physics of
cross-section
measurements),
computational modeling
(SCALE),
and applications
expertise to support
evaluation and resolution
of nuclear engineering
and safety issues.

» Cross-section processing

e Criticality safety

» Radiation protection and shielding

* Reactor physics

* SNF/waste characterization (e.g.,
inventory, decay heat, radiation
source and spectra)




Fuels, Isotopes and Nuclear Materials

* Nuclear fuels

* Heavy element production

e Stable/radioactive isotopes

* Medical isotope
development

e Separations science and
technology

* Nuclear process and
equipment design

* Robotics

« Remote handling

 Chemical engineering
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Global Nuclear Energy Partnership
Coupled End-To-End Demonstration

R Fuel In

Phase | CETE Test

met all schedule, cost and
work scope commitments

Fuel
Examination

4.5 kgHM of
spent fuel
from Dresden
NPP

Chopping

Waste

Development of Modified Direct Denitration (MDD) Forms To

Process for Product Conversion R&D
-Test results indicate that morphology of recovered ANL
powder is suitable for pellet pressing INL

- Potential for significant cost reduction in subsequent gg'l\\llt

fuel fabrication steps

SNL
N\ @ Pellet

Preparation

Recovere
ORNL MDD proce
2007 test result

Fuel Pellets o TR

TORNL — Nuclear Energy Renaissance



Centrifugal Solvent Extraction Contactors

e ORNL specialty (24 years)

e ORNL has designed contactors of
various sizes for use in remote
operating environments

e New contactor test station being
installed in Bldg. 4501

Remotely maintainable Chemical Systems Test
Contactor Cascade at ORNL
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What’'s It Like to Be an Engineer
INn Tennessee?

3¢ OAK
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Great Smoky Mountains

NATIONAL
PARK
SERVICE
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Mountains, Forests and Lakes
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Knoxville

3¢ OAK
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Oak Ridge
s Cily of Oak Ridge

Tennessee:
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Springtime In East Tennessee

IN:‘*.“{I
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Four Seasons
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College Football is Big...
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So 1s Women’s Basketball (Men’s, too)

NCEAA CHAMPSE
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My Version — Nuclear Engineer at Oak Ridge

Hired in 1977, Central Engineering Services I ‘
« Union Carbide Corporation — Nuclear Division
Project Execution

e Project planning and tracking

e Concept development

e Hardware design and fabrication

e QOperations checkout and completion

42 Managed by UT-Battelle
for the Department of Energy Friends of ORNL ~ Nuclear Energy Renaissance




Where Do | Work?

Special Assignments
Bob Jubin

Nuclear Science and Technology Division
Jim Rushton, Director

Nuclear Research

Pat Rader

Support
Lynn Duncan

Nuclear Security Technologies
Alex Riedy

Nonproliferation and
International Security

Danny Powell (Interim)

Nonproliferation Implementation
Bill Toth

Nonproliferation Systems
and Logistics

Sharon Wagner

Nuclear Material Detection
and Characterization

Michael Wright

Safeguards
John Begovich (Interim)

Transportation Technologies
Scott Ludwig
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Nuclear Systems Analysis,
Design, and Safety

Cecil Parks

Advanced Reactor
Systems and Safety —

Gary Mays

Nuclear Computational Information
Bernie Kirk

Nuclear Data
Mike Dunn

Radiation Transport and Criticality
John Wagner

Reactor Analysis
Jess Gehin

Thermal Hydraulics and

Fuels, Isotopes, and
Nuclear Materials

Bob Wham

Isotope Development
Scott Aaron

Nuclear Materials Processing
Alan Icenhour

Process Engineering Research
Ben Lewis

Radiochemical Process
and Facility Design
Brad Patton

Remote Systems
Tom Burgess

Irradiation Engineering e
Grady Yoder, Jr.

Friends of ORNL — Nuclear Energy Renaissance

Separations and Materials Research
Dave DePaoli




Fuel Cycle Technology Development
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Advanced Neutron Source
(A really big research reactor)

3 OAK
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Radioimmunotherapy - Separation of #2°Th

e |
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Radioimmunotherapy - 229Th to 213Bi
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Molten Salt Reactor Experiment

<k
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Radiation Detector System Testing
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Tower Shielding SNAP 10A Reactor
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Burnup Credit for Yucca Mountain
Radiochemistry
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Principal Isotope —— Actinide Only —— French FP
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Burnup Credit for Yucca Mountain
Critical Experiment

Source  Control/Safety
Element Elements
Experiment,
Element

Experiments to be
performed by 2008 with
143Nd, 149Sm, '°3Rh, 15'Sm,
1330$, 155Gd
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Waste Types in Yucca Mountain
Emplacement Drift

Shield

Boiling Water
Reactor Waste
Package

Codisposal Waste
Package Containing
Five High-Level Waste
Canisters with

One DOE Spent
Nuclear Fuel

Steel Sets
Pressurized Water

for Ground Invert i
Control Steel Gantry ~ Reactor Waste Canister
Structure  ©rane Rail  Package
Drawing Not to Scale
00022DC-SRCR-V1S30-02e.ai
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Summer Students and ORNL
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Undergraduate Student Programs

Academic Fellowships and Scholarships, Research Experiences, Sabbaticals, and Internships
Available through ORISE and ORAL

Undergraduate Students
L

Select List of Programs by:

Deadline I.oc.dinn-

or make selections for one or more of the following:

Fields of interest:

| [pick one] W |
Types of program:

| [pick one] W |
When appointments start:

| [pick one] v |

.5, Citizenship reguirements:
| [pick one] v|  sumiT M List of Immediate Needs

m Our commitment to M Participant Experiences

diversity
N Spedal everits

N Comtact us Education Opporunities Home | ORISE | ORaLU 2 OAK
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Post-Doc Programs

Academic Fellowships and Scholarships, Research Experiences, Sabbaticals, and Internships
Available through ORISE and ORAL

Post Doctoral Fellows

Select List of Programs by:

or make selections for one or more of the following:

Fields of interest:

| [pick ong] v |
Types of program:
| [pick one] W |

When appointments start:

| Inick one] v |
U.5. Citizenship requirements:

| [pick one] v|  suBMIT M List of Immediate Needs

@ Our commitment to N Participant Experiences

diversity
N Spedal events

W Contact us Education Opportunities Home | ORISE | ORAL
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American Nuclear Society X

A gy
Prremrt)

& -
Og et

e National Organization
e Practice Sections
e Local Sections

e Student Chapters
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American Nuclear Society
Oak Ridge/Knoxville Local Section

Dominated by ORNL, but diverse

e QOak Ridge National Laboratory
e University of Tennessee Nuclear Engineering

e Y-12 National Security Complex (criticality safety)
e Various small local firms

e Bechtel (subcontract to TVA)

Monthly dinner meetings, with speaker

e Attendance ranging from 40 to 75
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Women in Nuclear

N7 omen in Nuclear

"

e Oak Ridge Chapter

— Very active
— Tightly integrated with ANS local section
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American Nuclear Society
Oak Ridge/Knoxville Local Section

Active in the community

e Teachers’ workshops

e Science clubs

e SHADES (with WIN)

e Support to science fairs and local schools

Scholarships to University of Tennessee undergrads
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American Nuclear Society
University of Tennessee Student Section
Vanderbilt University Student Section

e University of Tennessee
— Nuclear Engineering department
— Mix of undergraduate and graduate students
— Immediate vicinity
— Traditional close ties to Oak Ridge/Knoxville section

e Vanderbilt University
— Relatively new student section
— Loosely connected to nuclear activities
— Mostly graduate students
— Three-hour drive
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