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U.S. DEPARTMENT OF ENERGY
CIVILIAN REACTOR DEVELOPMENT PROGRAMS

EXECUTIVE SUMMARY

This five-year plan for the Department of
Energy’s (DOE) Civilian Reactor Development
Program is based on both the Department’s and
the Office of Nuclear Energy’s Strategic Plans,
as well as the requirements of the Energy Policy
Act of 1992 (EPACT). The time frame covered
by this Pian is FY 1994 through FY 1998.

Among its other provisions, EPACT codifies the
Nuclear Regulatory Commission’s (NRC) Part
52 licensing reform rule, whichk provides for
certification of standardized designs, issuance of
combined construction and operating licenses,
and informal hearings on new nuclear plant
construction. The Act also authorizes the NRC
to allow interim operation of complated reactor:
under certain conditions.

In addition, EPACT provides muiti-year
authorization for DOE’s Advanced Light Water
Reactor (ALWR) design certification and First-
of-a-Kind engineering programs to support
commercialization of ALWR reactor designs
during the 1990s. The Act also supports
programs focused on continued research and
development of the Actinide Recycle system and
the Modular High-Temperature Gas-cooled
Reactor (MHTGR). EPACT also requires the
Secretary of Energy to recommend to Congress
by 1998 one or both of these technologies for
construction of a prototype demonstration
reactor,

EPACT subsection 2122(c) requires the
Secretary of Energy to update the Office of
Nuclear Energy's Five-Year Program Plan
annually and to submit such updates to
Congress, describing any activities that are

behind schodule, any funding shortfalls, and any
other circumstances that might affect the ability
of the Secretary to meet the goals set forth in
subsection 2122(b). In confoimance with this
requirenent, this Plan reflects the
Administration’s policy to focus on research and
development programs that have near-term
commercial applications, such as the Advanced
Light Water Reactor nrogram, and to place
greater budgetary priority on other energv
supply and conservation options.

Consistent with EPACT requirements, the
ALWR design certification program is designed
to achieve NRC pre-cettification of four ALWR
aesigns. In addition, for two of these designs,
the First-of-a-Kind Engineering (FOAKE)
program will provide cost and schedule certainty
to the marketplace by ensuring standardization of
plant components rot covered under the program
to achieve NRC design certification,

Design activities for the Advanced Liquid Mctal
Reactor (ALLMR) and MHTGR (now kunown as
the Gas Turbine-Modular Helium Reactor or
GT-MHR) are scheduled for termination
beginning in 1995, in conformance with the
Administration’s policy to restrict reactor
research to the more near-term advanced light
water reactor activities.

Continued support of the Actinide Recycle
prograin is inconsistent with the Administration's
position concerning the use of plutonium for
civilian power production in the future.
Therefore, termination of the Actinide Recycle
program is proposed, starting in FY 1994,



In compliance with the Enerygy Policy Act and
the Administration’s directives, this Plan details
the current mission, relationships, activities,
milestone schedule, and resource requirements
for each of DOE's civilian advanced reactor
research and development programs, as well as
the budgetary appropriations appioved by the
Congress.

Frogram Mission

DOE’s advanced react.r programs are managed
thoough its Oflice of Nuclear Energy (NE). The
primary mission of these programs is to meet the
projected future need for new baseload
generating capacity by enabling safe, economical
nuclear power technologies as an option for the
Nation's electric utilities. In addition to EPACT,
this mission is based on the Atomic Energy Act
of 1954, the Energy Reorganization Act of 1974
(Public Law 93-438), and the DOE Organization
Act (Public Law 95-91).

Activities in progress to support this primary
mission include: (1) encouraging institutional
reform to reduce the initial financial risk of new
nuclear plant construction; (2) continuing
interaction with the NRC and the public;

(3) assisting in research and development of
competitive, innovative reactor designs for
eventual commercial deployment; (4) ensuring
that all nuclear testing and research facilities
overseen by NE are operated in a safe and
environmentally sound manner; and (5)
emphasizing cost-sharing with industry to spread
development risks and lower costs,

Program Objectives

To meet the EPACT requirements and fulfill its
legislative mandate under current and projected
budgetary constraints, the DOE Office of
Nuclear Energy has identified several objectives
related to the operation of existing nuclear
power plants and the development of new,
advanced plants as a viable option for near-term
commercial application.

These objectives ae:

* Assisting utilities in maintaining operation
of current nuclear units as long as they
can be operated safely and economically.

* Making availuble to the marketplace
certified, standardized advanced light
water reactors that meet castorier
requirements and  offer  significant
advances in safety.

DOE's civilian reactor development programs
are now heing restructured tuv focus on
Advanced Light Water Reactors that have near-
term commercial applications.

Program Milestones

To meet its mission objectives, the Department
of Energy has established the following
milestones’

Milestone Date Milestone
(September 1997)  Complete design of two
standardized ALWRs.

Achieve NRC certification
of four ALWR designs.

{December 1997)

In accordance with the Energy Policy Act of
1992, the Department wili carry out its civilian
nuclear programs, within budgetary limits, to
foster the continued availability of nuclear power
as a clean, safe, and economical alternative
option for electricity generation.

As an adjunct to current program activities, the
Office of Nuclear Energy recommends that long-
term nuclear energy research and development
needs be examined by an organization such as
the National Academy of Science, in
consultation with other outside experts.
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THE ADVANCED LIGHT WATER REACTOR PROGRAM

Program Mission

The mission of the Advanced Light Water
Reactor (ALWR) program is to make available
to the marketplace certified, standardized
ALWRs that meet customer requirements and
offer significant advances in safety. Successful
completion of this mission would enabie nuclear
power to contribute to projected future electrical
generating capacity requirements by 2010, This
goal is consistent with the U.S. utility industry
and plant vendor goal of obtaining new nuclear
powerplant orders later in the 1990s to allow the
first new plants to enter service near the turn of
the century.

Program Relationships

DOE has coordinated its ALWR activities
closely with those of the private sector. All of
the ALWR programs are cost-shared with the
private sector (e.g.. utilities and vendors) to
ensure their relevance. In addition, day-to-day
management responsibilities for several of the
programs are placed with the private sector to
ensure a marketplace orientation.

Industry cooperation includes program cost-
sharing with U.S. utilities through the Advanced
Reactor Corporation (ARC), the Electric Power
Research Institute (CPRI), and other utility
groups; and with reactor plant designers (ABB
Combustion Engineering, General Electric (GE),
and Westinghouse). The program also maintains
coordination with industry associations such as
the Institute of Nuclear Power Operations and
the Nuclear Energy Institute, to ensure overall
consistency between government and industry
approaches to policy issues.

The program utilizes national laboratories, such
as those at Oak Ridge, Tennessee, and Sandia,
New Mexico, to ensure that their specialized

expertise is beneficially applied to the
development of ALWRs,

Interagency coordination with the Nuclear
Regulatory Commission (NRC) is maintained in
areas related to the safety and licensing of
current and Advanced Light Water Reactors
(ALWRs). This coordination is particularly
important in meeting program goals such as the
design certification of evolutionary and mid-
sized ALWR plants.

Recognizing that effectiveness in design and
operational safety are common global concerns,
cooperative  international programs are
maintained with a number of organizations in the
Far East, Europe, and in countries of the former
Soviet Union. Cooperative arrangements have
also been established with several Organization
for Economic Cooperation and Development
member countries, as well as with the
International Atomic Energy Agency.

Planaing Assumptions

¢ The private sector will continue its
implementation of the Nuclear Power
Oversight Committee Strategic Plan,

¢ Current cost-sharing arrangements will be
maintained with the private sector,

¢ NRC will maintain its schedule for
certifying ALWR designs through 1996
and 1997,

Program Plan

Light water reactors are utilized throughout the
world to provide safe, dependable electric
power. The ALWR program builds upon this
experience by working to incorporate the lessons
learned from over three decades of plant



operation into simple: plant designs. Greater
simplicity of design will make ALWRs easier to
construct and operate and enable a lower core
damage probability than current plants.

Major ALWR program eiements include:

¢ Demonstration of an improved regulatory
procass through certifying standardized,
evolutionary ALWR designs that meet
utility requirements,

¢ Development and certification of simpler,
standardized, mid-sized ALWR plants
with passive/innovative safety features.

¢ Eacouragement of industry-wide plant
standardization

® Assistance in resolving institutional and
economic regulatory impediments to
nuclear power.

These activities are scheduled to be completed
by the late 1990s to allow utilities to consider a
new plant order for operation around the turn of
the century.

ALWR life-cycle costs are expected to be
competitive with alternative, base-load
technologies, such 25 coal and natural gas
combined-cycle plants. ALWR design
standardization is primarily responsible for
reducing such costs to below the level of current
nuclear powerplants.

During the certification process, the NRC
performs a compiete safety review of a design
and, when results are acceptable, certifies the
design. A utility can then elect to construct this
certified design with a reduced risk of redesign
or retrofit after the start of construction.

Two large (1300 MWe) evolutionary ALWR
designs, the GE Advanced Boiling Water
Reactor (ABWR) and the ABB Combustion
Engineering System 80+ Pressurized Water

Reactor, have been submitted to the NRC for
certification. In addition to building or the
experience of currently operating plants, these
designs incorpocate significant advances in
safety, component and systems performance, and
‘nstrumentation and controls.

The ABWR ard System 80+ designs are
currently under intensive review by the NRC,
Agreement has been reached with the NRC on
the level of design detail required for
cartification, and agreement on technical ircues
and acceptance criteria is near. DOE anticipates
that the NRC will issue its final design approval
for the ABWR and System 80+ during 1994.
Certification of the ABWR and System 80+ is
expected in 1996,

The Department of Energy also is collaborating
with industry in a progrzm to Jdesign and certify
two simplified, mid-sized (600 MWe) ALWRs
which employ passive safety systems. These
plants would require a smaller capital investment
and, therefore, involve a reduced financial risk.
They also would be more flexible, allowing the
incrementa! matching of supply with growth in
demand. In addition, these mid-sized ALWRs
offer the prospect for significant simplificaiions
and irnovations in design, construction, and
operation, all made possibie by their reduced
size. This, in turn, permits much shorter
construction schedules and competitive
economics.

These simplified ALWR designs will primarily
employ passive features to ensure essential safety
functions. Use of these passive features will
result in greatly increased time for operator
response and an improved level of safety
compared to currently operating plants.

Applications for certification of these mid-sized
designs, the Westinghouse AP600 and the
General Electric Simplified Boiling Water
Reactor (SBWR), were submitted to the NRC in
mid-1992. Certification is scheduied for 1997,



Sianartionic

In 1992, DOE initiated a standardization
program in which the utility industry is taking a
strong leadership role. This cooperative, cost-
shared program focuses on completing First-of-
a-Kind Engineering (FOAKE) on selected
ALWR design concepts. These designs will go
beyond the level of detail required for
certification and will be sufficiently detailed to
provide the cost and schedule certainty necessary
to permit the consideration of new nuclear
powerplant orders by the marketplace later in the
1990s. This level of FOAKE will be performed
generically and applied to all plants of the same
design. The design can then serve as the basis
for a series of standardized plants.

The ARC has selected two designs for this
program, the Westinghouse AP-600 (a 600 MWe
PWR) and the General Electric ABWR (a 1300
MWe BWR). Contracts with Westinghouse and
General Electric have been signed.

Total costs for this cost-shared program are
projected at more than $200 Million. Maximum
Federal Government funding for this program is
set at $100 Million. Private sector contributions
include nearly $50 Million from the utility
industry, and more than $100 Million from
nuclear suppliers. The program will be
completed by 1997.

Institutional and Reguiatory Activities

DOE sponsors several programs aimed at
improving the institutional and regulatory
environment to promote the stability necessary
for a new plant order. An improved institutional
and regulatory climate requires a stable,
predictable safety regulatory process in which
final decisions are made with full public
participation prior to plant construction,
Codification of the NRC's rules for future
reactor licensing (10 CFR 52) in the Energy
Policy Act of 1992 was a significant step
forward in this direction.

Program Schedule

The Energy Policy Act of 1992 provides a
multi-year authorization for ALWR design
certification and FOAKE programs to support
commercialization of ALWR designs by the
mid-1990s. The following milestones have been
established to achieve the ALWR program:

i ificati

e Receive NRC design certification of the
ABWR and System 80+ designs by
August 1996.

* Receive NRC design certification of the
AP600 and SBWR designs by December
1997,

* Develop key equipment and procurement
specifications by July 1995.

* Complete First-of-a-Kind Engineering
activities by December 1997.

A detailed ALWR program Milestone Schedule
is provided in Figure 1.

Resource Requirements

Annual projected funding (government and
nongovernment) required for the ALWR
Program to meet the Energy Policy Act
milestones is summarized in Figure 2. FY 1993
DOE program funding for the ALWR program
was $57.8 Million. Additional DOE funding of
$186 Million is required through FY 1998 (see
Figure 2). After FY 1998, when NRC-certified,
standardized ALWR designs are expected to be
available in the marketplace, further research
and development is expected to be performed by
the private sector, with DOE providing
assistance where needed.



Program Progress

® All program activities are underway under
ag:eements with the private sector.
Required private sector cost-sharing has
been pledged and industry organizations
are in place for all programs.

¢ All certification reviews by the NRC are
underway, and certifications for all
designs are expected by the end of 1997.

* The standardization program began
design-specific activities in early 1993,
Completion of the program is scheduled
for 1997,

* Enpactment of the licensing reform
provisions required by the Energy Policy
Act of 1992 is expected to provide the
regulatory stability required to enable new
plant orders.

In summary, all major ALWR elements are
expected to be completed in accordance with the
F™ACT directives.

Contingencies

ALWR Program cost and schedule estimates
assume that no major design changes will be
required as a result of NRC design reviews.
This assumption is based on NRC/industry
interactions on the ALWR Utility Requirements
Document, which have resolved most of the
ALWR technical and safety policy issues.
Should unforeseen technical policy issues arise
during NRC reviews, program costs, and
schedule estimates would have to be
reevaluated.



FIGURE 1
ALWR PROGRAM MILESTONE SCHEDULE

FY 1993 FY 1994 FY 1895 FY 1996 FY 1997 FY 1998
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APPENDIX C
RESOURCE REQUIREMENTS

ALWR PROGRAM
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ACRONYMS LIST (continued)
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