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Partnership for a New Nuclear Era

Nov. 23-25, 2003 Washington, DC

Importance of Nuclear Energy in the 22" Century

Keiji Kanda
Director, Japan Energy Policy Institute

The importance of nuclear energy will increase in the second half
of the 21 century and the 22™ century. Because
(1)an effective alternative energy source may be difficult to be
found,
(2)the environmental restrictions will become more severe.

The amount of uranium resource is limited, therefore,

(1) The spent fuels must be considered to be an energy resource.

(2) Fast breeder reactors in any form must be developed.

(3) Thorium-2*3U cycle has to be reconsidered.

(4) Small reactors are of a possible option, especially for
developing countries.

- Nuclear hydrogen program will also be important.

- Public opinion against nuclear energy will be changed.

- If once peaceful nuclear materials (Pu or 2U) are to be used as
nuclear bomb in any type in a real war, all the scenarios above will
be changed.



Recently in Japan,

1. The national election of House of Representatives was performed

on Nov. 9, 2003.

as of Nov. 18, 2003

House of House of
Representatives | Councilors
(Lower House) (Upper
After | Before | House)
Liberal Democratic Party 244 247 115 Ruling
- Part
New Komeito 34 31 23 (278{
New Conservative Party = | cceeeeee 2 [—
Democratic Party 178 137 69 | Opposition
P
Japanese Communist Party 9 20 20 (;org
Social Democratic Party 6 18 | 6
Others ) 13 12
Total 480 475 245 (480)

2. "The Fundamental Energy Program” was decided by the cabinet

on Oct. 7, 2003.

(1) Nuclear energy is the basic electricity source,

(2) As to the backend of the nuclear fuel cycle, the

government of Japan is positively involved.

3. The Nagoya High Court reversed a lower court decision on Jan.
27 and nuliified the national government's 1983 go-ahead for
construction of the Monju. The ruling supported the claim of the
plaintiffs, who blamed a leak of sodium coolant at the plant in
1995. The government did action to the Supreme Court in the
end of March 2003. The research and examinations of national
options are going on now in the Supreme Court. The ruling by
the Supreme Court will be done early next year.




FY 2004 Nuclear Energy, Science
and Technology Budget Request

William D. Magwood, IV, Director oL
Office of Nuclear Energy, Sc1ence and Technology
U.S. Departmeni of Energy
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On July 15, 2002, Secretary Abraham
announced a major mission
realignment for INEEL

e

INEEL will become a world-class

nuclear laboratory focusing on R&D
such as:

- Generation IV nuclear energy systems and

Nuclear R&D, Safeguards & Security, advanced fuel cycles

and Infrastructure Fundin
N PR L vy B s Xl Fis ST

100 R R TR g - Advanced space nuclear power and

w0l é&t propuision systems
g ia
% Ol j?;, ? Success in environmental cleanup will
5 M0n = be essential to the growth in the

20 G800y ! y nuclear program at Idaho

A% p &
0 FY72062‘ ) 52063 FY 2004

Appr. Request Request

) Office of Nuc!e&r Et;e}g);. Sclence ‘anJ Technology

Magwood/FY 2004 NE Budget Rollowt ppt.ppt 2
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- — 7 Built on international
I T s cooperation and collaboration
Qi Sps o A i (e.g., France and Russia) and integrated
g é&f:’m % | [mecm gg:;f"mv\ with Generation IV
: el o 2T o ? Report to Congress on Advanced Fuel
j w0 | Cycle Initiative: The Future Path of Spent
' K Fuel Treatment and Transmutation
o T e e Research issued (January 2003)
- - - Planned Accomplishments -- FY 2004
Advanced Fuel Cycle Initiative Funding
' 7 ‘ ? Conduct research on proliferation-resistant
1008 s fuel treatment technologies
§ :Z ? Develop technologies to reduce toxicity
€ and heat load of fuel sent to a geologic
o 40 repository
* g} f §Fc 7 Award additional 10 to 12 transmutation
: O v 2002 FY2003  FY 2004 science fellowships to U.S. universities
Appr. Request Request

*Activities related to deactivation of EBR-II.

:'Ojﬁce of Nuclear Energy, Scienge and Technology’

Magwood/FY 2004 NE Budget Rollout.pplppt 3



? Nuclear energy systems
offer opportunity for
economical, clean, and
abundant source of hydrogen

e

e b a3

Planned Accomplishments in FY 2004

? Complete a Nuclear Hydrogen Technology
Roadmap

A 5 g

;e e les

- Built on National Hydrogen Energy Roadmap
and inter-office cooperation

- Define R&D required to develop an integrated nuclear
hydrogen production plant

LB ,
g 3 B ? Develop concept for an integrated
IS 2:‘;? nuclear hydrogen production system
»  [gi . .
1 i ? Initiate R&D on high temperature and corrosion
. 2 resistant materials for thermo-chemical process

FY 2003 FY 2004

FY 2002
Request
’Omce ofNucIear Energy. Sctence and Technology - j , . ';,E

Magwood/FY 2004 NE audgét Rollout.ppt.ppt 4
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Potential Generation IV Timelines ? Developing advanced “/'ﬁ@:%tATION v
o ) ) . | nuclear energy systems . QS‘W‘“"‘”V
A B I O A I AR IR AN N I I IR A for deployment after S
el 2010 and before 2030

VHTR CEEEr) Primivery

? In September 2002, the 10-Nation
Generation IV International Forum agreed
on 6 advanced technologies, including:

e O e S - Very High Temperature Reactor (VHTR)

Froconc splual design
I eae] Conceptuel

INRMIVIATE A

SCWR

AL

Frunt of principts & Precons splisel tasian Lid Y.
i I e reoeon - Supercritical Water Cooled Reactor (SCWR)
SFR C P e

- Gas Cooled Fast Reactor (GFR)

aguey

Generation IV Nuclear - Lead Cooled Fast Reactor (LFR)
Energy Systems Funding
R TR SR e g T

Planned Accomplishments -- FY 2004
? Conduct major VHTR trade studies

? Complete feasibility study on GFR fuels
studies

8 in millions

PR 3P ? Initiate mechanical and irradiation tests on
W& oy ~""~“‘7§;'m”‘2 at

FY 2002 FY 2003 FY 2004 advanced materials
Appr. Request Request .

t e

oo T e e
[Office of Nuclear Energy, Sctence and Tethology :

Magwood/FY 2004 NE Budget Roflout. ppLppt 5



Utilities submit New plants
ESP online, supporting
applications and 18 percent
begin COL NRC issues reduction in
demonstrations COLs greenhouse gas
‘ * intensity

g [ 2004 [ 2006 2008 2010 2012

Early Site Permit
applicalions issued
for three siles; COL

applicalions

Construction First U.S.
begins ALWR
operational

submitted to NRC

$ in millions

) 10ffice of Nuclear Energy. Sclence and Technology .

Nuclear Power 2010 Fundmg

40 f‘f TRan

KLRAY

30 {4l

25 3

20 §

15 {5 (38

10T

0 7 4% =85 1Y PRy
FY 2002 FY 2003 FY 2004
Appr. Request Request

A

? U.S. utilities are examining the business
cases for new nuclear plants in the U.S.

? Cost-shared regulatory demonstrations
and R&D on advanced technologies

underway aimed at deploying new plants
by 2010

Planned Accomplishments -- FY 2004

? In FY 2003 and FY 2004, DOE will select

industry partners for demonstration of
Combined and Operating License (COL)
processes

? Advanced gas cooled reactor fuel

development program continues in
FY 2004

Magwood/FY 2004 NE Budget Rollout ppLppt 8



University Reactor Fuel Assistance and Support..

Research and Development
Nuclear energy plant optimizatton........................|
Nuclear energy research initiative...........................
Nuclear energy technologies................................
Advanced fuel cycle initiative ... ...
Nuclear hydrogen iniliative.................... s R

Infrastructure
Radiological facilities management
Idaho facilities management. .. ....................
Idaho sitewide safeguards and security..................

(dollars in thousands)

FY 2002 FY 2003 FY 2004
ComparablefComparable| Request to FY 2004 vs.
Approp. Request Congress FY 2003
17.500 17,500 18,500 +1,000 +6%
6,293 — _— E—
31,081 25,000 12,000 |-13.000 -52%
11,867 46,500 48,000 +1,500 +3%
77.219 18,221 63,025 ]+44B04 +246%
_ — 4,000 +4,000
58,933 54,180 62,655 +8,475 +16%
63,289 68.425 65,560 -2.865 4%
40,295 40,215 53,651 ]+13,436 +33%
57,237 56,834 60,207 -] +3.373 +6%
-818 —_— _ _
362,896 ) 326,875 387,598 |+60,723 +19%

University Reactor
Fuel Assistance

Idaho Sitewide
Safeguards and
Security - $ 53.7M

Research &

Idaho Facilities Development --

Management - § 65. i $127.0M

Radiological Facilities
Management -- $ 62.7M

Magwood/FY 2004 NE Budget Rollout ppt.ppt 7
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The Department of Energy Strategic Plan

The Department of Energy contributes to the future of the Nation by ensuring energy
security, maintaining the safety and reliability of the nuclear stockpile, c]eaning up :the
environment from the legacy of the Cold War, and.developing innovations in science and
technology. After 25 years in existence, the Depanment now operates 24 preemment research
laboratories and facilities and four power marketmg administrations, and rhanages the
environmental cleanup from 50 years of nuclear deféﬁse actlvmes that 1mpacted two million
acres in communities across the country. The Departme 1t:has an annual budget of about $23
billion and employs about 14,500 federa], and 100,000 contractor employees

The Department of Energy is principall; ational sccurxt{; agency and all of its missions
flow from this core mission to support national: ecumy Thatils true not just today, but
throughout the history of the agency. The: origins of" the. Department can be traced to the
Manbhattan Project and the race:to develop the atomlc bomb’ durm{, World War Il. Following the
war, Congress engaged m kY Vigoto] s and contenhous debate over civilian versus military control
of the atom. The Atomlc EnergyfACt of 1946 settled the debate by creating the Atomic Energy
Commission, which took-'over thé Manhatan PrO_)CCt'S sprawling scientific and industrial

complex.

The  Atomic- "Er'lergy Comimission was specifically established to maintain civilian
government control over the field of atomic research and development. During the early Cold
War' Years, the Commxssxon focuséd” on designing and producing nuclear weapons and
developing’ ‘nuclear reactors-for naval propulsion. The Atomic Energy Act of 1954 ended
exclusive govemmem use of the atom and began the growth of the commercial nuclear power
industry, giving the tomic Energy Commission authority to regulate the new industry.

In the ]9705—. '.the Atomic Energy Commission was abolished and the Energy
Reorganization Act of 1974 created two new agencies: the Nuclear Regulatory Commission to
regulate the nuclear power industry and the Energy Research and Development Administration
to manage the nuclear weapon, naval reactor, and energy development programs.

However, the extended energy crisis of the 1970s soon demonstrated the need for unified
energy organization and planning. The Department of Energy Organization Act brought the
Federal Government's agencies and programs into a single agency. Established on October 1,
1977, the Department of Energy assumed the responsibilities of the Federal Energy

Department of Energy draft Strategic Plan August 6. 2003 !



Administration, the Energy Research and Development Administration, and parts and programs
from several other agencies.

The Department provided the framework for a comprehensive and balanced national
energy plan by coordinating and administering the energy functions of the Federal government.
The Department undertook responsibility for long-term, high-risk research and development of
energy technology, power marketing, energy conservation, the nuclear weapons program, energy
regulatory programs, and a central energy data collection and analysis program.

Over its 25-year history, the Department has shifted its emphasis and focus as the needs
of the Nation have changed. During the late 1970s, the Department emphasized energy
development and regulation. In the 1980s. nuclear weapdns research, development, and
production took a priority. Since the end of the Cold War, the Department has focused on
environmental cleanup of the nuclear weapons complpx ‘nuclear nonprollferanon and nuclear
weapons stewardship, energy efficiency and conservation, and technology transfer.

.,

. ,.~a e
Science and technology are the Department sjprmcupal tools in the pursui ;.~of its national
secunty mission. The Department has amassed tremendous stientific and technical capabilities
serving America in ways never ant1c1pated 25 years ago. Those capabilities will be applied to
the overarching mission of ensuring the nat10nal security.
Sy, <
The development of this strategic® plan“was-.gmded by ma_]or policy documents and
program evaluations. In May 2001, the Adm:mstratton‘nssued lts National Energy Policy which
had several recommendations-.for the Department of Energy The Administration’s Nuclear
Posture Review of 2002, rev1§ed; the Nation’s nuclear weapons policy affecting the Department’s
weapons programs, _: Focused mtemally, the Department conducted major ‘‘top-to-bottom”
program evaluations of. the environmental managément and fossil energy programs and has had
the benefit of program eva.luatlons conducted by. the Department’s Inspector General and the
General Accounting Office. There are? addmonal discussions of program evaluations with the

resu]tm(7 goals below..,

Insert picture here

Department of Energy draft Strategic Plan
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This document charts the course for the next 25 years—focusing on the Department’s
technical capabilities to meet needs and provide innovative solutions for the future.

am eme——

The Department of Energy's overarching mission is to advance the
national, economic and energy security of the United States; to promote
scientific and technological innovation in support of that mission; and to
ensure the environmental cleanup of the national nuclear weapons

complex.
L —

The Department has four strategic goals towa;d"achieving the mission:
» Defense Strategic Goal: To protect our natlonal secunty by applying advanced science
and nuclear technology to the Nation's defense. - :

our national an economlc security by promoting a
-and, env1ronmentally sound energy.

 Energy Strategic Goal: To prot
diverse supply of reliable, affordabls

o Science Strategic Goal: To protect our natlonal 'and economic security by providing
world-class scientific. research capacity: and advancing, sc1ent1ﬁc knowledge.

4. >

e Environment, Strategxc Goal: To protect the environment by providing a responsible
resolution to the? envnronmental legacy of.the Cold War and by providing for the
permanent dlsposal of the Natlon‘s high- level radioactive waste.

The Department*hes' adopted seven long-term general goals to implement these strategic
goals. s

Department of Energy draft Strategic Plan August 6. 2003 3




Strategic Goals

General Goals

Defense Strategic Goal: To
protect our national security by
applying advanced science and
nuclear technology to the Nation’s
defense.

Goal 1. NUCLEAR WEAPONS STEWARDSHIP: Ensure that
our nuclear weapons continue to serve their essential deterrence
role by maintaining and enhancing the safety, security, and
reliability of the U.S. nuclear weapons stockpile.

Goal 2. NUCLEAR NONPROLIFERATION: Provide
technical leadership to limit or prevent the spread of
materials, technology, and expertise relating to weapons of
mass destruction; advance the technolognes to detect the
proliferation of weapons: of mass destruction worldwide;
and eliminate or secure inventories’ of surplus materials and
infrastructure usable for nuclear weapons

Goal 3. NAVAL REACTORS Provide the Navy with safe,
militarily effective’ nuclear propu151on plants and ensure their
continued safe and rellable operanon

il

Energy Strategic Goal: To
protect our national and economic
security by promoting a diverse

supply of reliable, affordable, and
environmentally sound energy..:

Goal 4. ENERGY SECURITY Enhance energy security by
developmg technologies that- foster adiverse supply of
affordablé and envxronmentally sound energy, improving energy
efﬁcxency, prov1dmg for reliable. dehvery of energy, exploring
advanced technologles that make a fundamental change in our
mix of energy,optxons and guardmg against energy
emergencies._

s

Jl

Science Strategic Goal: To
protect our national and economlc
security by-providing world-class®
scientific research capacity. and
advancmg scientific knowledge

~~.L

o physica] sciences and areas of biological, medical,
environmental, and computational sciences, and to provide

enterprise.

Goal 5. WORLD-CLASS SCIENTIFIC RESEARCH

-CAPACITY: Provide world-class scientific research capacity

needed to ensure the success of Department missions in national
and energy security, to advance the frontiers of knowledge in

world-class research facilities for the Nation's science

To

Environment Stratcglc Goal
protect the environment by:
providing a responsible resolution
to the environmental legacy of the
Cold War and by providing for the
permanent disposal of the Nation's
high-level radioactive waste.

Department of Energy draft Strategic Plan

Goal 6. ENVIRONMENTAL MANAGEMENT: Accelerate
cleanup of nuclear weapons manufacturing and testing sites, L
completing cleanup of 108 contaminated sites by 2025.

Goal 7. NUCLEAR WASTE: License and construct a
permanent repository for nuclear waste at Yucca Mountain and
begin acceptance of waste by 2010.

August 6. 2003 4



