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In August 1995, the Nuclear Regulatory Conmission (NRC) staff initiated a 
Strategic Assessment and Rebaselining Project. This project was intended to 
take a new look at the NRC by conducting a reassessment of NRC activities in 
order to redefine the basic nature of the work of the agency and the means by 
which that work is accomplished, and to apply to these redefined activities a 
rigorous screening process to produce (or rebaseline) a new set of 
assumptions, goals, and strategies for the NRC. The results of this project 
are intended to provide an agency-wide Strategic Plan which can be developed 
and implemented to allow the NRC to meet the current and future challenges. 

A key aspect of this project was the identification and classification of 
issues that affect the basic nature of NRC activities and the means by which 
this work is accomplished. These issues fall into three categories. The 
first category includes broad issues defined as Direction-Setting Issues 
(DSis). DSis are issues that affect NRC management philosophy and principles. 
The second category includes subsumed issues. Subsumed issues are those that 
should be considered along with the DSls. The third category includes related 
issues. These are issues that should be considered after the Commission makes 
a decision on the option(s) for a OSI. Also, as part of the project, other 
issues of an operational nature were identified. These are not strategic 
issues and are appropriately resolved by the staff, and are not discussed in 
the issue papers. 

Following the reassessment of NRC activities, issue papers were prepared to 
provide a discussion of DSis and subsumed issues, and to obtain a review of 
these broad, high-level issues. These papers are intended to provide a brief 
discussion of the options as well as summaries of the consequences of the 
options related to the DSis. Final decisions related to the DSis will 
influence the related issues which are listed, but not discussed, in each 
issue paper. As part of the Strategic Assessment and Rebaselining Project, 
the issue papers are being provided to interested parties and to the public. 
Following distribution of the issue papers, a series of meetings are planned 
to provide a forum to discuss and receive comment on the issue papers. After 
receiving public cOfl'lllent on the issue papers, the Commission will make final 
decisions concerning the DSls and options. These decisions will then be used 
to develop a Strategic Plan for the NRC. In summary, the Strategic Assessment 
and Rebaselining Project will analyze where the NRC is today, including 
internal and external factors, and outline a path to provide direction to move 
forward in a changing environment. 
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I. SUMMARY 

A. Direction-Setting Issue 

NRC's research program has been providing a significant part of the 
CoD1Dission's independent technical capability since the NRC was established in 
1975. Congress in the Energy Reorganization Act of 1974 mandated the 
formation of the Office of Nuclear Regulatory Research to ensure that the 
CoDIDission would have 0 an independent capability for developing and analyzing 
technical information related to reactor safety, safeguards and environmental 
protection in support of the licensing and regulatory process." 

NRC's research program includes both a longer range "exploratory11 research 
component and a 0 confirmatory" research component of a shorter duration that 
is based primarily on requirements specified by NRC's program offices in user 
need memoranda. This last category comprises approximately 80 percent of the 
current research budget. 

The scope and emphasis of NRC's reactor research program have changed over the 
years as nuclear technology has changed and matured; for example, during the 
1970s and early 1980s, the research program was focused on postulated design
basis accidents, primarily loss-of-coolant accidents, whose analyses were 
required for review of applications for reactor licensing actions. After the 
accident at Three Mile Island, Unit 2, and with further impetus from the 
Chernobyl accident in 1986, emphasis in the reactor research program shifted 
from design-basis accidents to severe accidents. During this time exploratory 
research was also conducted to understand aging of nuclear power plant 
components such as reactor vessels, steam generators, and structural, 
mechanical, and electrical components. In the early 1990s the emphasis 
shifted again, this time to support NRC's review of newly emerging 
technologies (e.g., digital instrumentation and control systems) and a group 
of new advanced reactor designs, including designs in which passive safety 
systems are used. Also during the early 1990s, there was an increase in 
emphasis on nuclear plant aging issues caused by operating experience and 
anticipated license renewal. By this time budgets were declining and fewer 
experimental programs were being conducted. More emphasis was given to 
improving analytical tools to increase confidence in their predictions. 

The current industry environment is such that the NRC does not anticipate 
receiving new reactor license applications for the foreseeable future. Many, 
if not most, of the important safety issues of the past have been addressed 
satisfactorily. Also, the nuclear industry, after many years of design and 
operation, has matured to the point that it is now more capable of addressing 
technical issues of both an operational and safety nature. However, it must 
be recognized that industry's research is normally determined by commercial 
considerations, and financial pressures are mounting. Thus, future research 
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sponsored by industry is likely to continue to focus mainly on near-term 
issues that are perceived as cost beneficial. 

ln addition to research in support of power reactor licensing and regulation, 
programs have also been undertaken to support licensing of low-level waste 
(LLW) and high-level waste (HLW) disposal facilities and to deconunissioning. 
Because it is unlikely that any substantial licensing of new LLW facilities 
will occur in the near future, NRC's LLW program was identified by the staff 
and accepted by the Conunission as being phased out. At the same time, a 
number of projects are being refocused on deconunissioning. During the last 
5 years, the HLW research program has focused on technical issues related to 
understanding the earth science-related characteristics of the Yucca Mountain 
site in Nevada. 

Research has also played an important role in the formulation of new safety 
regulations as well as the modification of existing ones. In a number of 
areas, research has produced additional requirements, and tightened up others, 
while in other areas it led to the removal of excessive conservatisms. Other 
examples where research has contributed substantially to rulemaking are in the 
reactor component materials and severe accidents area, and in support of the 
rulemaking on radiological criteria for deconunissioning. 

An important component of NRC's research program is conducted through a large 
number of cooperative international agreements with nuclear safety 
organizations in more than 20 countries. Interest in NRC's research program 
gives NRC the opportunity to participate in research programs of other 
countries. Through cooperation, the NRC obtains valuable information often at 
a comparatively small cost, especially when it can avoid the expenses 
associated with developing and maintaining large experimental facilities. 
NRC's own research program also allows it to play a leadership role in such 
international organizations as the Nuclear Energy Agency and the International 
Atomic Energy Agency, thus providing substantial benefit to the United States. 

Considering NRC's legislated responsibilities, the changes in the research 
programs, and the changing industry environment, the question arises as to 
what should be the future role and scope of NRC's research program. Within 
this context, a key question also ar.ises as to what, if any, is the proper mix 
of confirmatory and exploratory research. 

This issue paper gives a number of wide-ranging options associated with NRC's 
research program, including an option to discontinue the research program, 
which would require congressional approval. The other options address 
modifying the role and scope of research; that is, whether and to what . extent 
it should be confirmatory rather than exploratory. On the basis of a number 
of criteria, what should be the key technical areas in which "core" 
capabilities must be maintained. Capabilities are defined to include both 
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technical expertise and associated experimental facilities. Core means a 
maintenance program consisting of the most critical expertise, including some 
experimental facilities, that the NRC needs to have available to support its 
licensing and regulatory functions. Also addressed are options dealing with 
the Educational Grant Program and NRC's leadership in international safety 
research. A number of the options pre~ented overlap as well as depend on each 
other; for example, it would be difficult for the NRC to maintain its 
leadership role in international safety programs if its own research program 
were to be discontinued. 

In sunnary, the safety research program has been contributing significantly to 
NRC's role and has been vital for implementing a large number of its programs. 
The technical issues and problems facing the nuclear industry, as well as NRC 
as its regulator, are different today that those faced earlier when the 
industry was in its developmental stage. Today, there is a mature industry 
in place and the research conducted by the industry provides a substantial 
part of the information needed by NRC to meet its responsibility. However,the 
NRC must continue to pursue additional research to confirm the industry 
position and sometimes to resolve uncertainties associated with a broader 
regulatory issue, as well as research on anticipated problems of potential 
safety significance that are often not being pursued by industry. In essence, 
the objective is to have clear and sufficient knowledge of the issues involved 
which then allows the NRC staff to either confirm or deny the position or 
analysis put forward by industry. The issues and problems today are mostly 
related to the advancing age of nuclear reactors and the associated reactor 
materials degradation. The possibility of a serious accident occurring at 
either a US or foreign reactor should also be recognized. The development of 
the technology and the methodology for applying risk-informed, performance
based approaches to address a wide rar1ge of regulatory issues should also be 
considered. In general then the challenge facing the NRC will be how to 
maintain the capability to deal with a large population of aging reactors and 
to be able to address the variety of issues and problems, both current and yet 
to emerge, which require NRC's continued regulatory oversight. 

B. Options 

Options 1 to 4 primarily address the role of NRC's research program; Options 5 
to 7 primarily address the scope of the program. 
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1. Role of NRC's Research Program 

Option 1: Discontinue NRC's Research Program 

The NRC would discontinue its research program. Industry would need to 
conduct the necessary research to support its technical positions. NRC's 
licensing offices would need to be able to prescribe the scope and rigor of 
this research, monitor its conduct, and then evaluate licensee submittals. 

Among the principal consequences of this option would be the staff's 
difficulty to anticipate problems and issues; the erosion of the staff's 
technical competence and the potential concurrent loss of credibility which 
would make the agency's technical judgments more conservative and likely more 
contentious; and the increased research costs for industry. These increased 
costs could be offset somewhat by reduced licensee fees . 

Option 2: Conduct Only Confirmatory Research 

The NRC would conduct research only as needed to respond to new information, 
that is, confirm that prior regulatory decisions continued to provide an 
adequate level of safety and independently confirm industry's technical 
positions. This research would be based totally on requests for specific 
programmatic needs, including research needed to support rulemaking-related 
activities. 

The principal consequences of this option would be restriction of the scope of 
inquiry to that identified by industry or for specific programmatic needs, to 
lessening substantially of NRC's ability to anticipate problems, to create 
potential delays in reaching regulatory decisions, and to cause a need for 
more conservative decision-making until research results were available. 

Option 3: Conduct Only Exploratory Research 

The NRC would only conduct exploratory research to develop information that 
would be used to respond to issues that might arise in the future, (e.g., 
agi_ng effects and safety impact of new technologies) . The NRC would also 
conduct research in support of its rulemaking activities. 

The principal consequences of this option would be the potential loss of 
perspective and relevanc& by not working on real ongoing issues and the 
potential that industry would not pursue an issue as broadly as possible 
because the NRC might not have sufficient information to fully prescribe the 
scope and rigor of the research to be conducted by industry. As in Option 1, 
industry would need to conduct the necessary research to support its technical 
positions. 
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Option 4: Conduct Both Confirmatory and Exploratory Research 

The NRC would continue to conduct both confirmatory and exploratory research, 
as in the current program. 

The principal consequence of this option would be to permit response to 
progra11111atic needs as well as anticipate future issues. Also, this option 
allows for the maintenance of the NRC skill base. 

This option should allow flexibility so that the current approximate 80/20 
allocation of research funds to confirmatory/exploratory research could be 
adjusted as the need arose. 

2. Scope of NRC's Research Program 

Option 5: Establishing and Maintaining Core Research Capabilities 

The NRC would establish and maintain only essential core research capabilities 
(i.e., technical expertise plus experimental facilities associated with this 
expertise) with a small budget to supplement these core capabilities when 
program offices identified additional research needs. Core capability would 
be determined using criteria to be approved by the Commission (examples of 
such criteria are listed in Section IV under Option 5). 

The principal consequences of this option would be the program's narrower 
technical focus and the potential difficulties in adding to it when the need 
arose; on the other hand, the NRC would maintain a minimum capability in 
critical areas and could conduct either confirmatory or exploratory research 
or both, albeit at reduced levels. 

Option 6: Having University Based Resources as a Component of the Overall 
NRC Research Program 

This option could augment Options 3 through 5 above. The NRC would use the 
Educational Grant Program as a mechanism to augment its exploratory research. 

The principal consequence of this option would be the potential to realize 
· useful benefits for the research program in certain key areas by the 

expenditure of a modest amount of funds and staff resources. Even though the 
NRC would continue to benefit from a successful Educational Grant Program, it 
might need to eliminate other programs to obtain necessary funding. 
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Option 7: Continue To Actively Participate In International Safety Programs 

The NRC would continue to support research at the leading edge in order to be 
able to play a role in international safety programs. This would give NRC 
the leverage to participate in cooperative research programs overseas. It 
woul~ also allow the NRC to be a leader in the development and/or execution of 
many research programs and activities overseas with substantial benefits to 
the United States. In essence this option augments Options 2 through 6. 

The principal consequence of this option is that the NRC could save funds in 
selected areas by obtaining information through foreign cooperative programs; 
it could provide a forum for obtaining information on operational experience 
from foreign reactors and al so facilitate obtaining international consensus on 
key technical issues . 

II. DESCRIPTION OF ISSUES 

A. Background 

1. Bases 

The bases for NRC's research program are the Atomic Energy Act (AEA) and the 
Energy Reorganization Act of 1974, Public Law 93-438 . The program 
encompasses research in support of NRC's reactor and materials licensing and 
regulatory programs. This includes the responsibility for developing 
recommendations for research and engaging in or contracting for research . The 
research program provides the independent expertise and information for making 
timely regulatory judgments, anticipating problems of potential safety 
significance for which new or expanded knowledge can assist the NRC in 
pursuing its mission, and developing regulations and regulatory guides 
pertaining to Commission pol icy or technical requirements. 

2. NRC's vs. Industry's Role 

The responsibility for the safety of operating nuclear power plants lies with 
the owners and operators who have the responsibility to develop and provide 
the necessary data and information to satisfy themselves and the NRC that 
their plants are safe to operate. This is also true for the designers and 
vendors when they propose new designs, sometimes based on new concepts, as is 
the case with the designs in which passive safety systems are use that the NRC 
is reviewing. The research conducted by industry provides much of the 
information needed by the NRC to meet its responsibilities. Because research 
conducted by industry is by its nature, influenced by commercial 
considerations and sometimes restricted to a narrow issue, the NRC often 
pursues additional research to confirm the industry position and sometimes to 
resolve uncertainties associated with a broader regulatory issue. In essence 
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the objective is to be able to either confirm or deny the positions or 
analyses put forward by industry, on the basis of having clear and sufficient 
knowledge of the issues involved. This knowledge also allows the staff to 
require and/or specify additional research by industry, as appropriate. Also, 
industry normally does not conduct any forwardlooking research (i.e., of an 
exploratory nature}, unless it is expected that it would meet conunercial needs 
or requirements. This exploratory research contributes to fulfilling NRC's 
role, including the ability to anticipate and be prepared to deal with safety 
issues that may arise in the future. 

3. Confirmatory vs. Exploratory Research 

At present, the research program includes a longer range research component 
and research of a shorter duration specified by NRC's program offices. This 
last category comprises approximately 80 percent of the current research 
budget and is designed to satisfy a stated regulatory need by delivering, to a 
user office, a well-defined product on a predetermined schedule. This 
category of research is called confirmatory because the experiments that are 
performed or the analytical tools that are developed are usually used by the 
staff to independently confirm an applicant's or licensee's analysis. The 
longer term research program is considered exploratory, since under it are 
explored issues of an anticipatory nature, that is, research on anticipated 
problems of potential safety significance that are often not being pursued by 
industry, and for which new or expanded knowledge can help the NRC to 
accomplish its mission. Increasing NRC's knowledge and understanding of the 
underlying technologies or phenomena related to NRC's safety mission helps NRC 
discover unforeseen situations and thereby prepares it to deal with them. In 
light of decreasing budgets, the changing nature of the safety issues facing 
the NRC now, as well as those that could emerge in the future, the question 
arises as to what should be the role and scope of NRC's research program in 
the future and what, if any, should be the proper mix of confirmatory and 
exploratory research. Options to address this question are given in this 
issue paper. 

4. The Research Program 

• Reactor Research Program 

The current reactor research program consists primarily of (a) experiments of 
various sizes and scales, with prototypic or "simulant" materials, in such 
areas as thermal-hydraulic and fuel behavior, material properties 
characterization of important components (e.g., reactor vessel, reactor 
internal components}, severe accidents, and the aging of electrical and 
mechanical components; (b) the development and validation of analytical models 
and computer codes that are used to evaluate and/or predict the behavior of a 
nuclear power plant's response to various accidents and transients in order to 
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assess the performance of a plant's engineering safety features and the plant 
itself, including effects on the health and safety of the public; and 
{c) probabilistic risk assessment (PRA) and development of human factors 
models and methodology to support risk-informed decisionmaking. An important 
input or consideration for these experimental and analytical programs comes 
from the continuing evaluation of operational experience involving both 
changes in material behavior and transients or system malfunctions. 

Early History: The role and scope of NRC's research program have changed 
dramatically over the years. A brief review of its history can provide 
additional insights and perspectives on its future role and scope, which are 
the primary subjects of this issue paper. 

In the early years, the U.S. Government promoted the conunercialization of 
nuclear power and supplied most, if not all, of the funding for research to 
license the nuclear power plants and ensure their safe operation. The 
technologies used were new and highly complex, and it was often necessary to 
make regulatory judgments on matters related to safety that were well beyond 
normal experience-based engineering (e.g., emergency core cooling system 
performance criteria}. High confidence was required to make these judgments 
in order to avoid undue risk to the health and safety of the public, 
especially when these matters involved high-consequence accidents and, later 
on, the disposal of radioactive waste. Thus, the U.S. Government expended 
significant resources to conduct research and develop the technical bases for 
some of the early judgments and also the technical bases for safety 
regulations issued and the evaluations of licensee performance. 

Later History: During the 1970s and early 1980s, NRC's reactor research was 
focused on postulated design-basis accidents, whose analyses were required in 
applications for reactor licensing actions. Considerable attention was given 
to loss-of-coolant accidents and their licensing criteria, which were 
established in a lengthy hearing. A mortgage of confirmatory research was 
accepted to bolster confidence in those criteria and related analyses. Large 
experimental programs were implemented (including loss-of-fluid test, Semi
Scale, Power Burst Facility, and others), and complex thermal-hydraulic 
computer codes were developed (e.g., RELAP, TRAC) to permit the NRC to 
independently validate the analyses of applicants for licenses. Extensive 
work was also done on reactor pressure vessel integrity, particularly under 
conditions of pressurized thermal shock. 

In the early 1980s, in the aftermath of the 1979 accident at Three Mile 
Island, Unit 2, and with further impetus from the Chernobyl accident in 1986, 
emphasis in the research program shifted from design-basis accidents to severe 
accidents. Experiments were performed to identify important phenomena and to 
support the development of new complex computer codes for severe-accident 
analyses (e.g., MELCOR, CONTAIN}. In addition, a major PRA was performed and 
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attention was given to human factors, emergency operating procedures, and 
accident management. Exploratory research was also conducted to understand 
the effects of aging on plant components such as reactor vessels, steam 
generators, and structural, mechanical, and electrical components. 

In the early 1990s emphasis shifted again, this time to support NRC's review 
of emerging technologies (e.g., digital instrumentation and control systems) 
and a group of new advanced reactor designs including the Westinghouse AP600 
and the General Electric simplified boiling-water reactor. These designs, in 
which passive safety systems are used, raised new issues regarding design
basis accidents and severe accidents. Also during the early 1990s, more 
emphasis was placed on nuclear plant aging issues arising as a result of 
operating experience and the need to prepare for license renewal. By this 
time, budgets were declining and fewer experimental programs were being 
implemented. More emphasis was given to improving analytical tools to 
increase confidence in their predictions. 

• High-Level Waste/Low-Level Waste Research Program 

In addition to research in support of power reactor licensing and regulation, 
programs have also been undertaken to support the licensing of low-level waste 
(LLW) and high-level waste (HLW) repositories and to support decommissioning. 
The only applications for licensing LLW repository are being processed by NRC 
Agreement States, and no applications are expected by the NRC from non
Agreement States in the next 5 years. Because it is unlikely that any 
substantial licensing by the NRC of new facilities will occur in the near 
future and because of Government-wide pressure to streamline and to reduce 
costs, NRC's LLW program was identified by the staff and accepted by the 
Comnission as being phased out. At the same time, a number of projects are 
being refocused on deconunissioning. During the last 5 years, the HLW research 
program focused on technical issues related to understanding the 
hydro~eologic, geochemical, seismic, volcanic, and tectonic processes and 
conditions at Yucca Mountain, Nevada. Most of the HLW research has been 
conducted at the Southwest Research Institute's Center for Nuclear Waste 
Regulatory Analysis (CNWRA), a federally funded research and development 
center, and the University of Arizona. The CNWRA also provides technical 
assistance on HLW licensing issues for the Office of Nuclear Material Safety 
and Safeguards (NMSS). The future content and level of effort for research 
programs to support HLW repository licensing will depend on decisions by 
Congress and the Department of Energy (DOE). 
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• Research in Support of Rulemaking and Generic Issue Resolution 

Research has also played an important role in the formulation of new safety 
regulations as well as the modification of existing ones. In a number of 
areas, research has produced additional requirements and tightened up others 
(e.g., the considerations and the methods used to evaluate and manage neutron 
radiation embrittlement); whi l e in other areas it led to the removal of 
excessive conservatisms (e.g ~, in the calculation of the performance of 
emergency core cooling systems after a loss-of-coolant accident. Other 
examples where research has contributed substantially to rulemaking are in the 
areas of reactor component materials and severe accidents. The long-range 
reactor materials research program played an important role in the recently 
promulgated thermal annealing rule (Section 50.66 of Title 10 of the Code of 
Federal Regulations [10 CFR]); severe-accident research led to the development 
of the new source term and is also playing an important role in the revision 
of the siting rule (10 CFR Part 100) currently under way. Research also 
supported the rulemaking on radiological criteria for decommissioning. Some 
of this research was conducted in collaboration with a number of foreign 
countries. A small amount of research is also being conducted in support of 
generic issue resolution (e.g., containment sump performance). 

• International Cooperat i ve Research 

An important component of NRC's research program is conducted through more 
than 60 cooperative international agreements with nuclear safety agencies, 
institutes, and other appropriate organizations in more than 20 countries. 
Cooperative international research has been an essential and integral part of 
NRC's research program and is implemented through a variety of mechanisms and 
methods (e.g., bilaterally and multilaterally through such organizations as 
the Organization of Economic Cooperation and Development [OECD]/Nuclear Energy 
Agency [NEA], International Atomic Energy Agency [IAEA], and the European 
Co111nission [EC]). Cooperative international research agreements provide for 
shared use of research facilities, joint funding arrangements, exchange of 
experimental results, coord i nated analyses of important phenomenological 
issues, and other forms of cooperation to produce data of mutual benefit cost 
effectively. 

Major cooperative research programs exist in the following areas: severe 
accidents, thermal-hydraulic code maintenance and application, piping 
integrity and materials, seismic and structural, fuel performance and human
system interface. For example, in regard to research on the human-system 
interface, the NRC participates in the OECD Halden reactor project. The 
Halden project is a multifaceted program that includes verification and 
validation of digital systems, man-machine interaction, and surveillance and 
support systems for advanced control rooms. Among other examples are: 
(a) NRC participation in the multimillion dollar PHEBUS-FP program (through an 
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agreement between the NRC and the French CoDlllissariat a l'Energie Atomique, 
with NRC's contribution being mainly its technical expertise and computer 
codes; this program, which is also supported by the EC, involves a study of 
the phenomena that govern the transport, retention, and chemistry of fission 
products during light-water reactor severe- accident conditions in reactor 
facilities providing prototypical con~itions and (b} the NRC agreement with 
the Safety Technology Institute of EC's Joint Research Center in Ispra, Italy, 
to perform fuel coolant interaction experiments (the FARO program} involving 
large masses of prototypic reactor core materials. 

5. International Leverage 

International interest in NRC's research program results gives NRC the 
leverage to participate in cooperative research programs overseas. As a 
result, the NRC obtains important safety information on a quid pro quo basis. 
In addition, NRC has the ability to influence the design of large-scale and 
expensive experiments, such as PHEBUS-FP and FARO, thus eliminating the need 
to develop costly facilities to meet its own needs in these areas. 

NRC's research program is considered a model for many, if not all, of the 
countries with extensive conunercial nuclear power programs. It also allows 
the NRC to provide leadership in such international organizations as NEA and 
IAEA in the development and execution of many research-related programs and 
activities with substantial benefits to the United States. The staff is 
exploring the further development of more formal, integrated programs of 
cooperative research to more effectively and efficiently meet the needs of the 
NRC as well as the countries that might participate in such an arrangement. 

B. Technical Expertise 

To be technically credible, the NRC must maintain a high level of technical 
expertise in key technical disciplines. The research staff must stay 
technically up to date to be able to direct the research of others, to 
understand and interpret its own research results and analyses (as well as 
those of others}, and to advise program offices and senior managers in their 
regulatory decisionmaking. Challenging work and stable funding are key to 
retaining people with the appropriate expertise (staff or contractors). Also, 
access to technical expertise in other NRC offices and in contractor 
organizations is essential for the research staff to obtain different 
perspectives and to assemble critical masses of skills to resolve complex 
technical issues. 
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In late 1993, Commissioner Rogers presented a paper that had as its central 
theme ·the importance of NRC's knowledge base to its success as a regulatory 
agency. In this paper he stated, uThe quality of NRC's decisionmaking is 
ultimately dependent upon the agency's ability to: identify relevant 
technical knowledge needed for its regulatory decisionmaking; gain access to 
that knowledge; and, transfer that knowledge readily into its regulatory 
practice.• This paper also suggested how the NRC might reorganize to be more 
effective in managing this knowledge base. Although, reorganizations are 
beyond this phase of the NRC strategic assessment initiative, two principles 
embedded in Commissioner Rogers' paper are relevant to the evaluation of the 
options presented here. These principles are the following: (1) the NRC 
knowledge base requires continuing maintenance and extension and (2) qualified 
staff are the key to maintaining the NRC knowledge base. These two principles 
are addressed with the consequences under each option . 

Organizational questions must ultimately be addressed, however, as the agency 
looks at how the research program might be implemented more efficiently and 
effectively. A Commission decision on this OSI is a necessary first step to 
establish a framework within which effectiveness and efficiency initiatives 
can be properly evaluated. 

A key factor affecting effectiveness and efficiency is the role of the 
research office compared with the role of the program offices. For example, 
the Office of Nuclear Regulatory Research {RES) is often asked to assist the 
program offices in the review of issues to support specific regulatory 
decisions (technical assistance). The question arises as to whether such 
efforts should be performed by the program offices. On the other hand, should 
certain analyses performed by the program offices, such as thermal-hydraulic 
analysis, be performed only by RES? At present, most rulemakings are managed 
by RES. Should that continue, or should all rulemakings be assigned to RES, 
even though all rulemakings do not involve research, or should all rulemakings 
be assigned to the program offices? What RES functions, if any, could be 
performed more efficiently and effectively by the program offices? Should the 
overlap in some technical disciplines {e.g., thermal-hydraulic and severe
accident analysis, mechanical engineering, PRA, and human factors) continue to 
exist between RES and the program offices to provide 11 office-dedicated 11 

expertise, or should these be partially or completely merged to maintain a 
critical mass as a result of decreased resources? What should be the role of 
RES compared with that of program offices in staying abreast of national and 
international nuclear safety developments, emerging technologies, and design 
concepts? Budget reductions have been so severe that all HLW research 
activities in RES are under consideration for transfer to NMSS. Even though 
such a decision would permit economies, is it possible that research issues 
will be explored in a more limited way because of licensing concerns or 
pressures? This example raises a broader question for the entire research 
program if it were to be decentralized. Could the NRC attract and retain top 
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research talent, and would research of a broader/exploratory nature be pursued 
with the research program components embedded in licensing organizations? If 
not, would that fundamentally impact the ability of the NRC to fulfill its 
health and safety mission given where the regulatory programs are today? 
Would the research budget be smaller and more efficient if managed by the 
licensing organizations? Woul d the absence of an independent research office 
result in lower quality research, absent a healthy technical debate between 
RES and licensing organizations over research applications and approaches? 
All these questions and others will need to be carefully considered in the 
next phase of the strategic assessment. 

C. External Factors 

Several external factors significantly affect NRC's research program. 
External organizations that have an impact on NRC's research program are the 
nuclear industry, DOE, universities, international programs, Congress, and the 
public. 

1. Nuclear Industry 

Past research has provided an understanding and resolution of many of the 
important safety issues related to the design and operation of reactors. 
Nevertheless, operational events, both domestically and internationally, 
including the possibility of a serious accident, are likely to continue to 
raise new issues. In addition, the aging of plants and the introduction of 
new technologies {such as reactor instrumentation and control and the 
annealing of pressure vessels to counter aging effects) will raise new issues. 
Financial pressures on industry are also likely to have a number of effects, 
including an increased desire to use risk-informed, performance-based 
approaches to meet safety requirements and the use of higher burn-up fuels . 
These same pressures will also lead to reductions in budgets for industry
sponsored research organizations such as the Electric Power Research 
Institute. The development of new reactor designs could increase the need for 
additional research, although, at this time, no new designs are expected in 
the foreseeable future. Finally, because NRC's budget is recovered by 
licensee fees, there is likely to be increased pressure on the NRC to reduce 
its budget as a means of reducing licensing fees. 

2. Department of Energy, Including the National Laboratories 

As DOE's budget is reduced, its support of advanced reactor concepts is being 
reduced, which will reduce the need for NRC research directed at understanding 
these new designs. In addition, as a result of budget reductions Government 
wide, research activities at the national laboratories are being reduced. 
This is resulting in a loss of capabilities and limiting the expertise 
available to the NRC. Further, as non-NRC research activities are reduced, 
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NRC costs are increasing, since it must pay a higher proportion of the fixed 
overhead costs at the national laboratories. Decisions by DOE regarding the 
HLW program are also likely to affect NRC's research program. 

3. Universities 

Universities have been an important source of expertise and research 
capabilities available to the NRC. As research funding is being decreased, it 
is likely that some of these capabilities will no longer be available. 

4. International Programs 

Considerable research is sti l l being conducted internationally . As a result 
of its past leadership in nuclear safety research, the NRC has been able to 
enter into cooperative agreements that have contributed both funding and 
research results to NRC's research program. Because of financial pressures 
internationally, funds for cooperative programs are also being reduced. 
Reductions in NRC's research program are diminishing the ability to use its 
research results as a lever for obtaining international research results. It 
is also likely that ongoing international research will continue to identify 
issues that will raise questions about the safety of U.S. facilities. 

5. Congress and the Public 

Questions will arise as a result of operating events occurring domestically or 
internationally, plant aging issues, and issues arising from international 
research programs. Congress and the public will continue to examine how NRC 
addresses these questions. Future decisions by Congress regarding the HLW 
program are also likely to affect NRC's research program. Congressional 
actions to reduce the defici t and cost of government are expected to continue . 

D. Internal Factors 

The major internal factor affecting NRC's research program has been the 
reduction in resources. As the budget is reduced, NRC's ability to respond to 
safety concerns is affected. Recent budget reductions have led to significant 
reduction in experimental programs with loss of experimental facilities. A 
continued reduction will result in further loss of the experimental 
infrastructure. As safety issues arise, the NRC will be limited in its 
ability to perform the necessary research in a timely manner. Experimental 
facilities may have to be rebuilt (with associated costs}, international 
capabilities sought, or conservative regulatory approaches taken because the 
necessary research cannot be undertaken. Resolution of issues may also be 
delayed solely because of the lack of funds for the needed research. 
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In addition to the loss of experimental facilities, budget reductions affect 
the ability to maintain expertise, both within the NRC and outside the NRC. 
Without ongoing research programs, the current cadre of technical expertise in 
contractor organizations available to assist the NRC in responding to safety 
issues on a timely basis will be reduced. In addition, budget reductions will 
limit the ability to maintain high-caliber experts on the staff. In certain 
areas, expertise may have to be eliminated. In other areas, the limitation on 
staff may affect the ability to maintain continuity in the expertise and 
corporate knowledge. This will also affect the ability of the NRC to respond 
in a timely manner to safety issue that arise and will also raise questions 
regarding the credibility and independence of NRC's regulatory decisions. 

III. DISCUSSIONS 

A. Discussion of Direction-Setting Issue 

What should be the future role and scope of NRC's research program? 

The NRC regulates the nation's civilian use of nuclear materials to ensure 
adequate protection of the public health and safety, to promote the common 
defense and security, and to protect the environment. The reactor safety 
research program has been contributing significantly to NRC's role and has 
been vital for implementing a large number of its programs. The contribution 
of research in support of the successful implementation of NRC's programs was 
recognized during the early days of the commercialization of nuclear power in 
the United States. Congress in the AEA, and more specifically the Energy 
Reorganization Act of 1974, explicitly called for the NRC to have "an 
independent capability for developing and analyzing technical information 
related to reactor safety, safeguard> and environmental protection for support 
of the licensing and regulatory process." 

Research generates information that is used to develop new and/or improve 
existing regulations, to better determine and refine safety margins, to 
anticipate a wide range of problems and issues, and, in general, to develop 
the necessary tools to deal with safety issues as they arise. This 
information helps ensure that NRC's decisions have a robust technical base, 
are clearly understood by the public and the regulated industry, and provide 
the NRC with the bases 1nd the tools to be able to anticipate and proactively 
address an ever-changing environment. NRC's research program can continue to 
play the role it has played in the past, even with diminished resources, if 
the NRC judiciously focuses on a smaller number of programs that have the 
highest safety and regulatory significance; if it has readily available 
sources of expertise to address unforeseen safety problems; and if it shares 
its knowledge and limited resources with foreign governments and organizations 
on a quid pro quo basis to enhance and augment its own. 
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On the basis of the changing scope and emphasis of research over the past 
years and the external and internal factors discussed previously in this issue 
paper, research's role in the future will be different from that in the past. 
For example, NRC's role in the future could be to utilize its research to 
identify and scope problems, but without fully resolving them, and have the 
industry undertake expanded research to come up with the necessary specific 
solutions. Research of the future could be more exploratory than 
confirmatory; there will be a need to have different kinds of expertise at the 
NRC, and, for some disciplines, access to outside contractors to address 
problems and issues that may arise. Also, program offices will continue to 
ask RES to apply its knowledge to ongoing technical problems. These problems 
will be addressed either through rulemaking or staff positions that industry 
will have to address. 

The issues and problems related to the advancing age of nuclear reactors and 
the associated reactor materials degradation should be considered a high 
priority for the research program. The possibility of a serious accident 
occurring at either U.S. or foreign reactors also should be recognized. The 
development of the technology and the methodology for applying risk-informed, 
performance-based approaches to address a wide range of regulatory issues 
should be considered. The options in this issue paper, regarding the role and 
scope of NRC's research program, have been chosen to address these issues. 

B. Discussion of Subsumed Issues 

As part of selecting an option or parts of options regarding the future role 
and scope of NRC's research program, the following subsumed issues should be 
considered and are anticipated to be resolved (or additional guidance will be 
provided for their resolution) as part of this issue paper . 

1. How, where, and in what areas of research should NRC maintain "core" 
capability? 

At present, NRC's research program includes areas of research and expertise in 
a number of key technical disciplines. The information developed in these 
areas is used by the NRC in its regulatory decisionmaking. As discussed 
previously, the scope and emphasis of the research program have changed over 
the years, including the technical expertise needed to address the pressing 
safety issues of the time. For example, during the 1970s and 1980s, NRC's 
thermal-hydraulic research involved an extensive experimental and analytical 
program and attracted worldwide expertise. With the completion of the major 
experimental programs and the promulgation of the revised emergency core 
cooling system rule, both the funding and prominence of the thermal-hydraulic 
program at the NRC declined. The advent of the passive advanced light-water 
reactor designs renewed the importance of the thermal-hydraulic program. 
Thermal-hydraulic experts were hired, and new facilities were developed to 
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address some of the unique thermal-hydraulic issues associated with these 
passive designs. However, work on the passive design is now coming to an end, 
and the NRC must again determine the type and scope of technical capability 
that need to be maintained to address both ongoing as well as emerging safety 
issues related to thermal-hydraulic phenomena. This is also true in varying 
degrees for other areas of ongoing research (e.g., reactor component 
materials, severe accidents, earth sciences, PRA, health physics, human 
factors, and instrumentation and control). Because of such factors as the 
aging of nuclear power plants and the introduction of new technologies, 
certain program elements should remain strong; in other program elements, 
major work is being completed in the next year or so. Therefore, the key 
question that the NRC needs to address for all of its research programs is in 
what specific areas and of what scope does the NRC need to maintain technical 
capability to address ongoing as well as emerging issues. Each area of 
technical expertise could be maintained: (1) in house (NRC staff); 
(2) through the support of contractors at national laboratories, universities, 
or other appropriate organizations; or (3) by a combination of both in-house 
and contractor support. 

This subsumed issue can be considered a OSI itself, since it encompasses the 
scope of the research program and to a large extent its role. Among the 
questions to be addressed that bear on this issue are the following. Should 
core capabilities be maintained in some areas, with more robust programs in 
other areas? What is the right mix of in-house staff and contractor 
capabilities for each core area? Which of the analytical activities currently 
performed in contractor organizations can and should be performed in house? 
Which lower priority research programs should be discontinued, to be initiated 
again only if a specific need arises? Is this feasible? What types and 
depths of expertise would the NRC need to ensure the availability of a 
critical mix of skills not only to address ongoing issues, but also to respond 
to problems that may arise in the future? Examples of criteria that can be 
used to develop a core program are listed in Section IV under Option 5. It is 
anticipated that final criteria would be developed for approval by the 
Co111Jlission. After the Conunission approved these criteria, RES would develop a 
well-defined set of core capabilities. 

2. How could NRC's established leadership in safety research domestically 
and in such organizations as NEA and IAEA be maintained? 

This issue is subsumed because NRC's established leadership in safety research 
is interwoven with and dependent on the role and scope of the overall 
research program. NRC's leadership position could be affected by the 
elimination, downsizing, or restructuring of its research program. As 
discussed previously, international interest in NRC's research results gives 
NRC the leverage to participate in many cooperative research programs overseas 
and to obtain international support for its own research programs. 
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Although many countries with extensive nuclear programs are aggressively 
pursuing their research-related activities, the United States is reducing 
them, mainly because of budget reductions. Under these conditions, NRC's 
future leadership will hinge on its ability to maintain programs of 
international interest, albeit fewer of them. To do so, NRC would have to use 
the research results and knowledge gained from these programs in exchange for 
data and information in areas in which it is not working, but in which it 
still has a keen interest. Recently, Chairman Jackson tasked the staff to 
explore further, more formal and innovative integrated programs of cooperative 
research through the pooling of increasingly scarce resources. In response 
to the Chairman, the staff is pursuing a number of options for introducing 
initiatives into the worldwide nuclear community. The withdrawal of the 
United States from NEA because of budgetary constraints should also be 
considered. 

3. Even though NRC can accomplish its mission without the Educational Grant 
Program, is it still in the NRC's best interest to continue to 
participate in this program and at what level? 

This issue is subsumed because the Educational Grant Program is basically a 
part of the exploratory research program. It can also play a part, albeit a 
very small one, in determining the future role and scope of research. The 
Educational Grant Program is a voluntary program. Funding for the program was 
limited by Congress to not more than 1 percent of the amount of money 
authorized for use by RES for nuclear-related projects at educational 
institutions (the NRC has subsequently followed the spirit and intent of this 
legislation). The NRC may benefit from the results of the grants, but no more 
than any other public party. 

A program such as this, even though it is not needed to accomplish NRC's 
mission, nevertheless contributes to the sustenance of the nation's nuclear 
expertise, which is needed for the overall management of the nuclear 
enterprise, including its regulation. An important issue that bears on the 
preparation and submittal of 11 good 11 proposals for research is the small amount 
of funding, as currently implemented, specified for each proposal ($50,000 ea 
for a 2-year period). This limited funding discourages researchers from 
submitting proposals given the amount of time and expense involved in their 
preparation. In addition to limited funding, time is also limited to conduct 
the research. 

IV. OPTIONS 

Options 1 to 4 involve primarily the role of the NRC's research program 
whereas Options 5 to 7 deal primarily with the scope of the program. 
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A. Role of NRC's Research Program 

Option 1: Discontinue NRC's Research Program 

The NRC would discontinue its research program. Industry would be required to 
conduct research to support its technical positions, not as it would choose, 
but according to NRC's specifications. NRC's licensing offices would need to 
be able to prescribe the scope and rigor of needed research, monitor its 
conduct, and then evaluate licensee submittals. 

The research program provides the analytical tools and the basic experimental 
data to enable the staff to perform independent analyses of operating events 
and licensee-proposals actions. It provides the knowledge and technical bases 
to be able to examine licensee positions and the technical bases for new or 
revised rulemakings. This option could erode NRC's technical bases to provide 
an independent evaluation of licensee programs. However, it would result in a 
substantial savings of funds for the NRC by eliminating the RES budget. Also, 
since the Office of Research was established by the Energy Reorganization Act, 
a legislative change would be necessary to eliminate the office. 

Over time, up-to-date knowledge of research activities might no longer be 
maintained. This loss of critical expertise could significantly affect the 
staff's ability to evaluate safety issues. Also, the loss of funding support 
by the NRC could result in the closure of some experimental facilities. These 
facilities are either funded solely or jointly by the NRC; some jointly 
supported facilities (e.g., with DOE, industry) could be closed because the 
other contributing agencies also would have funding constraints and might not 
be able to pick up the NRC portion of the funding. Consequently, these 
facilities would not be available fo r use by industry, if needed. In 
addition, the agency would lose all influence on and most access to worldwide 
nuclear safety research. 

The staff could lack the independent information needed to confirm licensee 
and vendor proposals and might tend to make more conservative judgments to 
compensate for its lack of information. A principal consequence of this 
option would likely be the difficulty to anticipate problems and issues. The 
lack of exploratory research could severely limit the staff's ability to 
anticipate potential problems or new issues that might not be covered by 
industry programs, such as pressurized thermal shock and the degradation of 
electrical cable insulation. These limitations could result in an erosion of 
the agency's credibility and its technical judgments could be more 
contentious. 

The lack of fundamental data related to ongoing licensing concerns could 
result in a decrease in the timeliness of the staff's independent reviews, 
since outside review assistance would be required. The decrease in the 
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staff's information foundation could result in the staff making more 
conservative decisions and might make changes in the current licensing basis 
more difficult to justify. 

A major consideration would be a need for industry to significantly expand its 
research to fill the void left if NRC's research program were abandoned. It 
is expected that industry organizations such as the Electric Power Research 
Institute, because of the fiscal pressures on industry, might have difficulty 
funding more research, although the possibility might be offset somewhat by 
lower license fees. The technical information developed by industry would 
often be considered proprietary and not available to the public. The status 
of any research carried out pursuant to NRC directives and requirements would 
have to be carefully developed to avoid unduly restrictions on public access 
to the information. 

Option 2: Conduct Only Confirmatory Research 

The NRC would conduct research only as needed to respond to new information, 
that is, confirm that prior regulatory decisions continued to provide an 
adequate level of safety and independently confirm industry technical 
positions. This research would be based totally on requests for specific 
prograD111atic needs, including research needed to support rulemaking-related 
activities. 

Corporate learning within the NRC would be reduced, and NRC influence on 
nuclear safety worldwide would diminish. The agency would no longer be at the 
cutting edge of nuclear technology and would lose some of its leadership role 
in the international community. 

The NRC would not be in a position to anticipate problems or proactively 
address them. The scope of inquiry would be that defined by the industry 
position, or to meed specific programmatic needs. 

Option 3: Conduct Only Exploratory Research 

The NRC would only conduct research to explore issues of an anticipatory 
nature, that is, develop information to be used to respond to issues that 
might arise in the future (e.g., aging effects and the safety impact of new 
technologies). The NRC would also conduct research in support of its 
rulemaking activities. 

The scope of the research program would be restricted, and effective corporate 
learning could be reduced. A research program restricted to only exploratory 
research would likely result in a much smaller staff and significantly reduced 
budget for RES. 
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The main consequence of this option could be the potential loss of expertise, 
perspective, and relevance by not working on current issues. If the staff 
were subsequently required to perform confirmatory research, the necessary 
technical skills and experimental facilities might not be readily available in 
areas in which no exploratory research was being conducted, and delays in 
obtaining the information could result. In the interim, the licensing staff 
would likely impose more conservative operating conditions until the needed 
confirmatory information was obtained. 

Another consequence of this option would be a need for industry to 
significantly expand its research to support its technical positions. 

The technical information developed by industry has often been considered 
proprietary and not routinely made available to the public. Therefore, the 
openness of the licensing process could be restricted . 

Option 4: Conduct Both Confirmatory and Exploratory Research 

The NRC would continue to conduct both confirmatory and exploratory research. 

This option most closely approximates the current NRC research program and 
would have the least impact on that program. It would enhance the corporate 
learning culture at the NRC and provide greater support for achieving the 
required level of safety by the most cost-effective means compared to Options 
2 and 3. Also, the agency would more likely maintain its influence on nuclear 
safety worldwide. 

This option should have flexibility to move away from the present approximate 
80/20 allocation of research funds to confirmatory/exploratory research as the 
need arose. This flexibility would balance the research needs related to 
current licensing issues and would provide sufficient capability to explore 
the full scope of potential future concerns. 

This option would allow the NRC to maintain a greater breadth of technical 
expertise and experimental facilities. Staff effort could be shifted from 
confirmatory to exploratory research as needed to meet changing circumstances. 

Once the expertise that should be maintained was identified, it could be 
maintained (1) in-house; (2) through the support of contractors at 
universities, national laboratories, and other government agencies; or (3) by 
a combination of both in-house and contractor support . The NRC could also 
rely on international expertise. 
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B. Scope of NRC's Research Program 

Option 5: Establishing and Maintaining Core Research Capabilities 

The NRC would establish and maintain only core research capabilities, i.e., 
expertfae, and experimental facilities, 1.'lith a small budget to supplement 
these core capabilities when additional research needs identified by program 
offices could not be managed within the core. 

Activities associated with core programs would be retained; other research 
would be dropped. This option would reduce somewhat the effectiveness of the 
corporate knowledge base, but would enable the NRC to maintain its influence 
on nuclear safety worldwide in selected areas. 

This option would have the advantage of maintaining capability in those 
research areas that would be especially difficult to restore if terminated. 
This capability could include elements of both confirmatory and exploratory 
research, albeit at reduced levels. However, it could be difficult to add 
programs, if needed, because of the loss of some staff and contractor 
personnel. Each area of technical expertise could be maintained (1) in house 
(NRC staff); (2) through the support of contractors at national laboratories, 
universities, or other appropriate organizations; or (3) by a combination of 
both in-house and contractor support. 

This option would require the definition of essential core capabilities and 
their detailed makeup on the basis of criteria that might depend on whether 
research was confirmatory or exploratory. It is anticipated that final 
criteria would be developed for approval by the Commission. After the 
Co11111ission approved these criteria, RES would be asked to develop a well
defined set of core capabilities. Examples of criteria that could be used to 
establish essential core capabilities are as follows: 

1. Is the technical area · one of high risk and large uncertainty; does it 
involve emerging issues or new technology? 

2. Is the expertise or facility unique: that is, if the NRC does not 
maintain the expertise or facility, is it available in other industries, 
private organizations, or universities? 

3. If not unique, can the NRC gain access to the outside expertise or 
facility in a timely manner? 

4. Can the NRC gain access to independent expertise? 

5. How frequently would the expertise or facility be used? 
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6. What is the impact on NRC's mission capability if the specific 
expertise and/or facility associated with it was not available? 

7. Would the cost to reassemble outside expertise or facilities be 
prohibitive (e.g., the high cost to build or rebuild experimental 
facilities)? 

8. Would the cost of maintaining the expertise or facilities be 
prohibitive? 

9. How important is it to maintain the specific expertise or facility to 
sustain important cooperative efforts or leadership in international 
safety research? 

These criteria, or a subset (e.g., Criteria 1, 6, and 9), could also be used 
to determine a core program involving the broad program areas (e.g., thermal
hydraulic vs. severe accidents), though the criteria would be most effective 
when used to determine a core program from within the broad program areas 
(e.g., should the NRC maintain capability in the fuel-coolant interaction area 
which is a part of severe-accident research?). On the basis of its 
responsibilities, ·the NRC would, to varying degrees, maintain capability in 
these broad areas or technical disciplines. The real question therefore is 
what are the core elements within these various broad areas that should be 
maintained? 

Option 6: Having University Based Resources as a Component of the Overall 
NRC Research Program 

This option could augment Options 3 t~rough 5 above. The NRC would use the 
Educational Grant Program as a mechanism to augment its exploratory research. 
It would continue to benefit from a successful Educational Grant Program, but 
might need to eliminate other programs to obtain necessary funding . 

The NRC Educational Grant Program is limited in scope (1 percent of the RES 
budget) and by itself would have no significant impact on the agency vision or 
mission. However, since it could be used to augment Options 3 through 5, it 
would enhance the impact of those options on NRC's vision or mission. 

The principal benefit of the Educational Grant Program is the potential to 
contribute to selected areas of the research program through the expenditure 
of limited amounts of staffing and funding. Also, by funding research 
activities in various educational institutions, it helps to enhance the 
public's understanding of nuclear safety. If the Educational Grant Program 
were not continued, the agency would lose the benefits from the more 
successful grants. 
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A negative aspect of the Educational Grant Program as currently implemented is 
its limited level of funding ($50,000/yr over 2 years). This funding level 
tends to deter some institutions from submitting proposals because of the time 
and effort required to prepare them. To enhance the contribution of the 
Educational Grant Program to the overall research program, it would be 
advantageous to increase the funding level for individual grants. If funds 
could not be made available because of competing priorities, the NRC could 
review grant proposals and refer them to other agencies such as the 
Environmental Protection Agency and DOE for support. 

Option 7: Continue To Actively Participate in International Safety Programs 

The NRC would continue to support research at the leading edge to maintain its 
international leadership role. This option is related to and augments 
Options 2 through 5. 

This option would maintain the NRC's influence on nuclear safety worldwide. 
The reciprocal information from foreign exchange programs would support the 
agency's mission by providing the bases for certain NRC decisions and 
providing information in support of analyses aimed at anticipated emerging 
issues. 

An important consequence of t his option is that the NRC would save funds in 
selected areas by obtaining i nformation from foreign exchange programs. This 
option depends on NRC continuing its own research programs, as discussed under 
Options 2 through 6. NRC's own research program gives NRC the leverage to 
participate and play a leading role in the development and execution of 
internationally sponsored research programs. 

Participation in international programs is also helpful to the NRC in 
obtaining international consensus on key issues such as, the suppression pool 
strainer blockage in the boiling-water reactor (BWR). In this instance, 
information obtained from foreign operating experience played a key role in 
the evaluation and resolution of a similar concern at domestic BWRs. NRC's 
contributions to resolving this and other concerns tend to enhance the 
reputation of the agency worldwide. 

Participation in various international programs would require only limited 
resources (personnel and funding). It is anticipated that these resources 
would be more than offset by the reciprocal benefit obtained. This option has 
the added advantage of contributing to the expertise of the participants. 
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V. RELATED ISSUE 

After the Con111ission has made decisions concerning the Direction-Setting Issue 
discussed above, additional i ssue(s) such as those related to implementation 
details will be addressed as the Strategic Plan is implemented. The related 
issues are listed in this section to prov ide a more complete understanding of 
the higher level Direction-Setting Issue. 

How should international cooperative research programs, either bilateral or 
multilateral, involving both industry and governmental agencies, be best 
utilized and in what areas to leverage resources and technical expertise? 

This is a Conmission issue because of its policy-making implications. It is 
related to the OSI because the OSI will establish the future role and scope of 
NRC's research program, both of which need to be established to address this 
issue. This issue is intimately related to Subsumed Issue 2, which addresses 
NRC's leadership in safety research. 

VI . COMMISSION'S PRELIMINARY VIEWS 

Staff actions regarding ·the various options should be held in abeyance pending 
the Conmission's final deci s ion on this issue paper . The Commission's 
preliminary views are: 

The staff should continue wi th the research program which should include 
elements of both confirmatory and exploratory research (option 4), balanced in 
such a way that both current as well as potentially emerging issues are being 
addressed. This option permits response to programmatic needs as well as 
anticipation of future needs . 

In order to develop the scope of these technical capabilities the Office of 
Research should develop criteria for determining core research capabilities 
for Con111ission approval prior to going forward. Therefore, the Conmission 
also approves option 5 in conjunction with option 4. It is recommended that 
RES be tasked with developing a set of core research capabilities for the NRC 
in consultation with the other program offices. 

The staff should continue to support the Educational Grant Program (option 6). 
Universities have and continue to serve the Commission as a significant 
component of its overall research program. However, this program should be 
re-evaluated at least every two years to ensure that it continues to meet the 
Con111ission's policies and goals. 

The staff should continue to support active participation in International 
Safety Programs (option 7) . The staff should ensure that these international 
activities and the related programs are prioritized and appropriately 
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integrated with other NRC research efforts (option 4), and are also properly 
considered in the establishment and maintenance of core research capabilities 
(option 5). 

There are many key questions raised in the paper, note in particular pages 12 
and 16, that require much thought to resoi ve, but whose answers will have a 
strong bearing on how the agency will operate in the future. Implementation 
of option 4 would include development of an integrated set of recommendations 
to be provided for Commission consideration . 

RELEASE DATE: SEPTEMBER 16, 1996 27 OSI 22 



OSI 22 

AEA 

BWR 

CFR 

CNWRA 

DOE 

DSI 

EC 

HLW 

LLW 

ACRONYMS 

Atomic Energy Act 

Boiling-Water Reactor 

Code of Federal Regulations 

Center for Nuclear Waste Regulatory Analysis 

Department of Energy 

direction-setting issue 

European Convnission 

high-level waste 

low-level waste 
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