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SUMMARY

The Department of Energy (DOE) Office of Nuclear Energy (NE) released a request for information
(RFI) (DE-SOL-0008246) for “University, National Laboratory, Industry and International Input to the
Office of Nuclear Energy’s Competitive Research and Development Work Scope Development” on April
13, 2015. DOE-NE solicited information for work scopes for the four main program areas as well as any
others suggested by the community. The RFI proposal period closed on June 19, 2015.

From the 124 responses, 238 individual work scopes were extracted. Thirty-three were associated with a
DOE national laboratory, including Argonne National Laboratory (ANL), Brookhaven National
Laboratory (BNL), Idaho National Laboratory (INL), Los Alamos National Laboratory (LANL), Pacific
Northwest National Laboratory (PNNL) and Oak Ridge National Laboratory (ORNL).

Thirty US universities submitted proposals as well as ten industrial/commercial institutions.

Four major R&D areas emerged from the submissions, appearing in more than 15% of the proposed work
scopes. These were: nuclear fuel studies, safety and risk analysis, nuclear systems analysis and design
and advanced instrumentation and controls. Structural materials for nuclear power plants, used nuclear
fuel disposition and various types of systems analysis were also popular, each appearing in more than
10% of the proposals.

Nuclear Energy Enabling Technologies (NEET) was the most popular program area with 42% of the
proposals referencing the NEET-CTD program. The order of the remaining programs was Fuel Cycle
Technologies (FC) at 34%, Nuclear Energy Advanced Modeling and Simulation (NEAMS) at 29% and
Reactor Concepts at 17%.
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Introduction

The Department of Energy (DOE) Office of Nuclear Energy (NE) released a request for information (RFI)
(DE-SOL-0008246) for “University, National Laboratory, Industry and International Input to the Office of
Nuclear Energy’s Competitive Research and Development Work Scope Development” on April 13, 2015.
DOE-NE solicited information for work scopes for the four main program areas as well as any others
suggested by the community. The RFI proposal period closed on June 19, 2015.

From the 124 responses, 238 individual work scopes were extracted. Thirty-three were associated with
a DOE national laboratory, including Argonne National Laboratory (ANL), Brookhaven National
Laboratory (BNL), Idaho National Laboratory (INL), Los Alamos National Laboratory (LANL), Pacific
Northwest National Laboratory (PNNL) and Oak Ridge National Laboratory (ORNL). Thirty US universities
submitted proposals as well as ten industrial/commercial institutions.

The four main R&D programs are:

Fuel Cycle Research and Development (FC R&D) Program

Reactor Concepts Research, Development and Demonstration (RC RD&D) Program

Nuclear Energy Advanced Modeling and Simulation (NEAMS) Program

Nuclear Energy Enabling Technologies (NEET) Crosscutting Technology Development (CTD).

PwnNPE

The RFI posed five questions to better describe the proposed work scopes. The questions are
summarized below.

RFI Questions
1. Definition: Clearly define your proposed work scope, and how it relates to any part of NE’s
mission described in this RFl. Describe any defined goals in achieving the desired outcomes,
along with appropriate metrics to assess how well those goals have been achieved.

2. Cost Estimates: What would be the estimated cost of the work scope?

3. Timeliness and Priority: Would the work scope be more focused on immediate NE program
needs, or more creative, innovative and transformative?

4. Partner Requirements: Would the work scope require multiple partners?

5. Duration and Milestones: What would be a reasonable schedule duration and key milestones?

Link to Infrastructure RFI (DE-SOL-0008318)

The work scope proposals were also compared using the same infrastructure and R&D areas utilized in
the analysis of the Infrastructure RFI (DE-SOL-00008318). This allowed an extension of that analysis to
include infrastructure needs not addressed in those submissions, but required to complete the research
proposed in this RFI.
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1. R&D Infrastructure Capability Type

The capability categories in Table 1 represent the consolidated categories from the
infrastructure analysis. This data was Table 11 of INL/EXT-15-35978. Each proposed work scope
was assigned to 1-3 capability categories based on expert judgement.

Table 1: Capability Categories

Name Abbreviation
lon/Photon Beam Facility IPBF
Materials Examination MatEx
Reactor MS
Radio-chemistry Laboratory RX
Thermal-Hydraulic FDF
High-Performance Computing RCL
Microscope THF
Fuel Development HPC
Advanced Instrumentation AIN
Advanced Manufacturing AM
Shipping Cask (UNF) INC
NPP |1&C CSK
Concrete and Seismic Equipment CON

2. Office of Nuclear Energy Mission Areas.

Each proposed work scope was assigned to 1-2 NE mission areas. Some proposals mentioned
these missions; others were assigned using expert judgement.

Table 2: Office of Nuclear Energy Missions

Number | Abbreviation Category

Improve the reliability and performance, sustain the safety and security,

1 LWRS and extend the life of current reactors by developing advanced
technological solutions.
Meet the Administration’s energy security and climate change goals by

2 ART developing technologies to support the deployment of affordable
advanced reactors.

3 FC Optimize energy and waste generation, safety, and nonproliferation
attributes by developing sustainable fuel cycles.

4 RD&D Enable future nuclear energy options by developing and maintaining an
integrated national RD&D framework.

5 INTL Maintain U.S. leadership at the international level by engaging nations that

pursue peaceful uses of nuclear energy.
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3. Nuclear Energy-related research areas

Table 3: Research Areas Supported by the Proposed Capability

Abbreviation Category
STM Structural Materials
NFL Nuclear Fuels (including cladding)
NSY Nuclear Systems Design Studies
PCS Power Conversion Systems
DRY Dry Heat Rejection Systems
PRO Process Heat Transport Systems
INC Instrumentation and Controls
REC Material Recovery Processes
WST Waste Forms
SST Safeguards and Security Tech.
UNF Used Fuel Disposition
RSK Safety and Risk Assessment
AM Advanced Manufacturing Technologies
SYS Systems Analysis
SDP Space and Defense Power Systems
CON Concrete and Seismic Studies

4. Respondent Type
Each respondent to the RFl was placed in one of the following categories, based on their type of
organization.

Table 4: Capability Location Categories

Category Definition
A US academic institution of higher learning.

University

. A rnment-own ntr r- r ntity.
National Laboratory gove ent-owned contractor-operated entity

An entity that is not a University or National
Industry Laboratory. This can be a for-profit entity, like a utility
or a vendor, or a not-for-profit entity, like EPRI.

12



Data Summary

The RFI proposal period closed on June 19, 2015. At this point, 46 institutions had submitted complete
responses. The quality of the responses varied, with the majority of proposers adhering to the
suggested format supplied in the RFl. Some of the requested cost data was missing, with only 198 of
238 respondents supplying both cost estimates and planned durations (83%).

From the 124 responses, 238 individual work scopes were extracted.

Proposing Institutions

Forty-Six institutions proposed work scopes through this RFl. Thirty-three were associated with a DOE
national laboratory, including Argonne National Laboratory (ANL), Brookhaven National Laboratory
(BNL), ldaho National Laboratory (INL), Los Alamos National Laboratory (LANL), Pacific Northwest
National Laboratory (PNNL) and Oak Ridge National Laboratory (ORNL). Thirty US universities submitted
proposals as well as ten industrial/commercial institutions. The raw distributions are shown in Table 5
and Figure 1.

Table 5: Proposing Institution Types

Institution Type Count | Frequency
Industry 62 26%
National Laboratory 70 29%
University 106 45%

Total 238 100%

B Industry
B National Laboratory

B University

Figure 1: Distribution of Proposing Institutions to Work Scope RFI

13



Many of the proposing institutions suggested multiple work scopes. Some of this was a result of
multiple proposals and some were multiple work scopes within a single proposal. Table 6 shows the top
20 institutions. Figure 2 shows the distribution of institutions.

Table 6: Top 20 Institutions with most Work Scope Proposals

Institution total work scopes
Argonne National Laboratory 24
GE Hitachi 20
AREVA Federal Services 17
Pacific Northwest National Laboratory 13
Oak Ridge National Laboratory 12
University of California, Berkeley 12
NuScale Power 11
Idaho National Laboratory 11
Pennsylvania State University 9
University of Michigan 8
University of lllinois, Urbana Champaign 8
Brookhaven National Laboratory 7
North Carolina State University 7
Westinghouse Electric Company LLC 6
Rensselaer Polytechnic Institute 6
Texas A&M University 6
Louisiana State University 5
Purdue University 5
University of Pittsburgh 5
Kansas State University 5

14
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Office of Nuclear Energy R&D Areas

The proposer was able to state particular NE R&D areas as well as programs to which the proposed work
scope would apply. Both a primary and a secondary choice could be made. Not all proposers made a
secondary choice. Table 7 is a summary of the data. Figures 3, 4 and 5 show the distribution of the
primary, secondary and aggregate choices. Figure 6 shows the probability that a given R&D area would

be in any given proposal. NEET-CTD is the most common primary and secondary choice by proposers.

Table 7: NE R&D Area Data Summary

NE NE Primary Secondary Total % in any
Program . Total
Primary | Secondary Frequency | Frequency | Frequency | proposal
NEET-CTD 81 18 99 34% 35% 34% 42%
FC R&D 70 10 80 29% 20% 28% 34%
NEAMS 64 6 70 27% 12% 24% 29%
RC RD&D 23 17 40 10% 33% 14% 17%
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The program areas where work scopes were proposed were correlated to the type of institution
proposing the work. Table 8 and Figure 7 show the distribution of proposing institutions by program
area. Universities were most likely to propose into the NEAMS area, likely because the infrastructure
requirements for computer simulation are very small. Industry proposed most often into the Reactor
Concepts area, likely in support of the LWRS program. National Laboratories were less skewed in their
behavior, but were predisposed to the NEET-CTD program area, likely to support the multi-mission
capabilities of the laboratories.

Table 8: NE Program Area by Institution Type

Institution Type NEAMS FC R&D NEET-CTD | RCRD&D
Industry 18% 32% 24% 50%
National Laboratory 32% 25% 45% 28%
University 50% 42% 31% 22%
Total 100% 100% 100% 100%

50%

B University

B National Laboratory
45% M Industry
40%

35%

w
o
X

Percentage from Each Type

25%

20%

15%

NEAMS FCR&D NEET-CTD RC RD&D

Figure 7: Program Application Normalized to Participation Level
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Infrastructure Requirements for R&D Work Scopes

This RFI was focused on work scopes for research and development work, but that work often requires
significant infrastructure capabilities. Each proposed work scope was linked to one or more of the
combined infrastructure categories from the Infrastructure RFl analysis. Thirty-two of the 238 proposals
did not require associated infrastructure. These were mostly in the systems analysis, safety and risk and
nuclear systems design studies R&D areas (71%).

Tables 9 and 10 and Figure 8 show the distribution of infrastructure required for the proposed work
scopes. Up to three infrastructure areas could be attached to a proposal and two R&D areas. All of this
data was aggregated so that any of the infrastructure areas were linked to all of the R&D areas. Because
of this technique, some of the correlations may not be very strong.

Table 9 shows the important infrastructure requirements for each R&D area. The data has been
converted to a percent of all infrastructure associated with each of the R&D work scope proposals. The
data is summed across the rows (work scopes). Most of the R&D areas have strong preferences for one
or two infrastructure types.

Table 9: Important Infrastructure Requirements for Each Proposed R&D Area

Infrastructure Areas

Table 10 is based on the same data, analyzed to show the R&D areas that are supported by a particular
type of infrastructure. The data is summed over the columns. Once again, there are specific R&D areas

that a type of infrastructure will support.

19

R&DAreas AIN AM CON CSK FDF HPC IGBF INC MatEx RCL RX THF  Total
AM 17% 7% 3% | 3% 3% 3% | 100%
CON 7% | 43% 100%
INC 5% 2% 2% | 3% | 100%
NFL 4% | 4% 1% [22% ] 7% | 7% 7% | 18% | 4% | 100%
NSY 6% 3% | 24% | 3% | 5% 2% | 11% 100%
PCS | 50% | 100%
PRO 8% | 8% 8% 8% 100%
REC 100%
RSK 15% 6% | 1% | 3% |16% | 2% [20%] 11% | 6% | 4% |16%| 100%
SDP 100%
ssT 33% 17% 100%
STM 5% | 7% 2% | 14% 12% 100%
SYs 14% 7% | 7% | 100%
UNF 3% | 3% 22% 8% |  100%
WsT 10% 30% 3% 3% | 7% | 100%




Table 10: Infrastructure Types that Support Various R&D Areas

Infrastructure Areas
R&D Areas AIN AM CON CSK FDF HPC IGBF INC MatEx RCL RX THF

AM 8% 4% 5% | 2% | 5% | 2% 2%
CON 9%

2%
NFL 6% | 13% 8%
NSY 6% 6%
PCS 8% 2%
PRO 2% | 3% 2% 2% 14%
REC 2%
RSK 20% 45% | 8% | 6% | 35% | 11% | 34% | 13% | 11% | 11% | 21%
SDP 3% 2%
ssT 5% 4% 2%
ST™ 3% | 10% 3% | 32% | 27% | 13% | 14%
sys 5% 15% 8% a% | 1% | 2% | 3% | 2%
UNF 2% | 3% H 19% 4% - 5%
wsT 10% 17% 5% 4% 3% | 3%

Grand Total 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Finally, Figure 8 displays the probability that a given type of infrastructure was required for any given
proposed work scope. This is the relative popularity of each type of infrastructure in this RFI.

35%

30% -

25% -

20% -

15% -

10% -

5% -

Probability of Inclusion in a Work Scope

0% -

+ S @] & \ C NS
@,&é" ,\‘2‘ V§$ \Q ‘(0 QS’ Q\Q QI\“ vgv \(’;b (S,)‘F (_,Oé

Figure 8: Probability of requiring a given Type of Infrastructure
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NE Research Areas

Each proposed work scope was matched to a set of research areas originally used for the Infrastructure
RFI. Up to two areas could be assigned to a given proposed work scope. Table 11 and Figure 9 show the
distribution of these research areas. Figure 10 shows the probability of a given research area appearing
in any given work scope proposal.

Table 11: Frequency of Research Areas in the set of Proposed Work Scopes

Research Area Abbreviation | TOTAL | Frequency
Nuclear Fuels (including cladding) NFL 72 19%
Safety and Risk Assessment RSK 72 19%
Nuclear Systems Design Studies NSY 57 15%
Instrumentation and Controls INC 36 10%
Structural Materials STM 28 7%
Used Fuel Disposition UNF 28 7%
Systems Analysis SYS 24 6%
Waste Forms WST 19 5%
Advanced Manufacturing Technologies AM 15 4%
Process Heat Transport Systems PRO 11 3%
Concrete and Seismic CON 7 2%
Safeguards and Security Tech. SST 4 1%
Power Conversion Systems PCS 2 1%
Space and Defense Power Systems SDP 1 0%
Dry Heat Rejection Systems DRY 0 0%
Material Recovery Processes REC 0 0%
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Figure 10: Percentage of Proposals that Included each NE R&D Area

22

PCS

SDP



While the distribution of research areas is clear, the relationship among them is also important. Two
choices were allowed for each proposal. The selection of the first area had a strong influence on the
second choice. Figure 11 shows the relationship among the research areas with respect to first and
second choices. Safety and Risk Analysis is the most probable secondary choice of research areas. This
may be real, or it may be a function of the proposer adding a statement about safety in order to provide

gravitas to the proposal.

_ Secondary
AM AM
CON CON
DRY DRY
INC INC
NFL NFL
NSY NSY
PCS PCS
PRO PRO
REC REC
RSK
SDP SDP
SST SST
STM STM
SYS SYS
UNF UNF
WST WST

Figure 11: Preferred Secondary Research Area Choices in set of Proposed Work Scopes

Costs Associated with Funding the Proposed Work Scopes

The respondents were asked to provide a cost and schedule estimate for the proposed work scopes.
Figures 12, 13 and 14 show the distribution of total costs, expected schedule duration and the
associated cost per year for each work scope. Most of the proposals provided an estimate of $800,000
and a three-year duration, which has been the typical cost and length. The distributions were as
expected, with a few high-cost and long-term proposals.
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Integrated Research Project Proposed Work Scopes
Five integrated research project work scopes were proposed:

1. Validation of Multi-physics/Multiscale Simulations - Experimental and analytical techniques for
the characterization of tightly coupled phenomena to quantify and justify confidence in high
fidelity simulations, the Idaho National Laboratory (3 years, 6.0MMS)

2. Assessing Unit Resilience Impacts in the Optimal Control of Hybrid Systems, The Ohio State
University (3 years, 4.5MMS)

3. Modeling the Transport of Radionuclides in Arid Environments, AREVA-NP (3 years, 3.0MMS)

4. Development of a Process For Tritium Separation and Capture from Aqueous Streams
Containing Dilute Quantities of Tritium, AREVA-NP (3 years, 3.0MMS)

5. Development of an Open-Source Virtual Reactor Road Map for Use in Research and Education,
AREVA-NP (3 years, 3.0MMS)
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Qualitative Comments on the CINR Process

Two proposers submitted qualitative statements concerning the administration of the Office of Nuclear
Energy competitive funding programs. These statements are included here in their entirety with only
editorial changes made for clarity.

Fuel Cycle Research and Development
There is significant work scope in many different areas, so, fewer topics that rotate so
that awards can be funded at a higher level, e.g. ~3 topics per year would be more
beneficial. If the work scope is very specific to one or two issues, it results in more
centered and relevant proposals.

NEET
Offer fewer topics with more dollars to maintain collaborations. The number of NEET
subject areas has increased significantly from three to six. This reduces the number of
proposals that can be funded in each area. |If six or more areas are going to stay
constant, the funding for NEET needs to be increase by a factor of two. If the funding is
to stay the same for the same six subject areas, | would suggest that proposals be
solicited for three subject areas the first year and the other three the second year.

Also, the original idea was to have each proposal include collaborators in industry,
national laboratories, and universities. If that is expected, the funding needs to be
increased to be similar to the amount of funding for IRPs at ~1MMS per year for three
years. With funding so low, it is very difficult to have more than three collaborators
without significantly reducing the scope that can be accomplished.

Needed capabilities supporting research, training and technology

demonstration
The capabilities needed to support research, training, and technology demonstration
are state of the art characterization equipment that is maintained in working order.

e In addition, to be used for training, this equipment needs to be accessible for
students.
e The capabilities must be able to handle low-level radioactive samples.

Capabilities that are needed include:

e Focused lon Beam Microscopes (FIB)

e Transmission Electron Microscopes, both high-resolution and analytical (TEM)
e Scanning Electron Microscopes (SEM)

e Electron Backscatter Diffraction (EBSD)

e Optical microscopy

e Mechanical Testing equipment

e Other specialized equipment such as Atom Probe Tomography (APT)
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Because these capabilities are in high demand for performing research, these are
needed at national laboratories as well as universities.

Additional Comments on DOE NEUP
The funding of nuclear research by DOE NEUP is greatly appreciated and it has
caused a sea change in the outlook of nuclear engineering departments across the
country. The comments below should be taken in the context of this deep
appreciation, while wanting to make the program even better, of higher quality
and more useful to DOE.

Relevance Assessment
The system for assessing the relevance of research proposals in the DOE system
is deeply flawed. The relevance reviewers appear to have little knowledge of the
research currently being done in the DOE NEUP, so they reject proposals that
they believe are being addressed when in fact they are not and recommend
funding proposals that are repeats of others. Further, the review relevancy process
is very opaque, as the PIs receive only a cryptic message of this work is being
done elsewhere. This makes the DOE lose credibility with researchers.

e Itis recommended that technical people be involved in both the real review and
the relevancy evaluation as it is not possible to evaluate relevancy when the
reviewers have little technical knowledge of the field.

Accountability of research projects
It is necessary to require greater accountability of the results in the research
projects funded, especially on the IRP projects. This is because these projects
often do not deliver on their promises. Currently there is little incentive in the
DOE proposal process for being accurate on what is promised in the research
proposal. If one promises more than can be reasonably delivered, but adjusts the
milestones to something that can be fulfilled, little other checking appears to
occur. In speaking to other researchers, the feeling is that there is little use of the
reports we send in, the TPOC being busy with their own work and having little
incentive to follow up.
This process is made worse in the initial evaluation process by the fact that the
reviews are semi-blind, and it is not possible to take an applicant’s track record
into account while making the evaluation of whether the objectives of a research
project is likely to be completed. NSF asks for a report on prior support; this
should at least be evaluated by DOE.

e Itis recommended that DOE NEUP consider
(1) No longer using the semi blind process of evaluations (find other means of
awarding research funding to young investigators which is very a laudable

27



(i1)
(iii)

(iv)

goal - e.g. reserve a part of the budget for investigators less than X years
out). This would allow reviewers to take the PI’s track record into account
in evaluating the proposal.

Ask for an account of prior support to be submitted with the proposal;
Require that IRPs have an Advisory Board approved by the TPOC who
monitors the research projects and reports independently to DOE; this
would allow in course corrections,

Change the reward system so that TPOC’s have an incentive to engage in
and monitor the research.
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Appendix 1: Summary data table for all proposals
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Appendix 2: Request for Information DE-SOL-0008246

U.S. DEPARTMENT OF

) ENERGY

REQUEST FOR INFORMATION
DE-SOL-0008246

University, National Laboratory, Industry, and
International Entities Input to the Office of
Nuclear Energy’s Competitive Research and
Development Work Scope Development

April 13, 2015

Office of Nuclear Energy

Office of Innovative Nuclear Research
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1 Introduction

The primary nussion of the Office of Nuclear Energy is to advance nuclear power as a resource
capable of meeting the Nation's energy, environmental, and national security needs by resolving
technical, cost, safety, proliferation resistance, and security barriers through research,
development, and demonstration as appropriate.

NE’s program 15 guided by the four research objectives detailed in its Nuclear Energy Research
and Development Roadmap:

» Develop technologies and other solutions that can improve the reliability, sustain the
safety, and extend the life of current reactors.

+ Develop improvements in the affordability of new reactors to enable nuclear energy to
help meet the Administration’s energy security and climate change goals.

+ Develop sustainable fuel cycles.

« Understand and nunimize the risks of nuclear proliferation and terrorism.

NE strives to promote integrated and collaborative research conducted by national laboratory,
umiversity, industry, and international partners under the direction of NE's programs. NE funds
research activities through both competitive and direct mechanisms, as required to best meet the
needs of NE. This approach ensures a balanced R&D portfolio and encourages new nuclear
power deployment with creative solutions to the universe of nuclear energy challenges. The
competifive portion of NE’s R&D portfolio 1s executed through the Nuclear Energy Umversity
Program (NEUP) and Nuclear Energy Enabling Technologies Crosscutting Technology
Development (NEET CTD). NEUP utfilizes up to 20 percent of funds appropriated to NE's R&D
program for university-based infrastructure support and R&D in key NE program-related areas:
Fuel Cycle Research and Development (FCR&D), Reactor Concepts Research, Development and
Demonstration (RCRD&D), and Nuclear Energy Advanced Modeling and Simulation
(NEAMS). NEET CTD supports national laboratory, university and mdustry led crosscutting
research.

2 Requested Information

1) DOE 1s seeking 1deas in the areas of research, information, comments, feedback, and
recommendations from interested parties for future work scopes for the major NE-funded
research programs. This mput may lead to a more robust R&D program that reflects the
communities’ 1deas and could identify new work scopes. Although the focus of this
Request For Information (RFT) 1s to obtain mput to and identify potential new work
scopes for future Funding Opportunity Announcements in the areas listed below, DOE
also seeks input on creative, innovative and transformative work that aligns with NE’s
mission.

Fuel Cycle Research and Development (FC R&D) Program. The mission of the FC R&D
program 1s to develop used nuclear fuel management strategies and technologies to support
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meeting the federal government responsibility to manage and dispose of the Nation's
commercial used nuclear fuel and high-level waste and to develop sustamnable fuel cycle
technologies and options that improve resource utilization and energy generation, reduce
waste generation, enhance safety, and limit proliferation risk.

The program vision 1s that by mid-century, strategies and technologies for the safe, long-term
management and eventual disposal of U.S. commercial used nuclear fuel and any associated
nuclear wastes have been fully implemented. Additionally, it 15 desired that advanced nuclear
fuel and fuel cycle technologies that enhance the accident tolerance of light-water reactors and
enable sustamable fuel cycles are demonstrated and deployed. Together, these technologies
and solutions support the enhanced availability, affordability, safety, and security of nuclear-
generated electricity i the United States.

Current challenges include the development of high burnup fuel and cladding materials to
withstand irradiation for longer periods of tume with improved accident tolerance;
development of simplified materials recovery technologies, waste management (including
storage, transportation, and disposal), and proliferation nisk reduction methods; and
development of processes and tools to evaluate sustainable fuel cycle system options and to
effectively communicate the results of the evaluation to stakeholders.

Reactor Concepts Research, Development and Demonstration (RC RD&D) Prosram.
The mussion of the RC RD&D program 1s to develop new and advanced reactor designs and
technologies that broaden the applicability, improve the competitiveness, and ensure the
lasting contribution toward meeting our Nation’s energy and environmental challenges.
Research activities are designed to address the technical, cost, safety, and security issues
associated with various reactor concepts. The four techmical areas are Light Water Reactor
Sustamability (LWRS), Small Modular Reactors (SMR), Advanced (Non-Light Water)
Reactor Concepts (ARC) and Advanced Small Modular Reactors (Adv SMRs). In addition,
R&D for the manufacturing of radioisotope power systems for national security and space
exploration missions 1s supported through the Space and Defense Infrastructure Program.

Nuclear Enercv Advanced Modeline and Simulation (NEAMS) Prosram. The nussion of
the NEAMS program 1s to create modern computer simulation codes and methods that give
the user state-of-the-art physics models that can take advantage of powerful multi-processing
computers 1n order to better understand the behavior of nuclear reactor and fuel systems
during normal operations and/or transient events. In particular, NEAMS 1s aimed at creating
an advanced mechanistic toolkit that 1s applicable to a wide range of reactor designs for use
by industry, academia, and the national laboratories. The NEAMS Toolkit will help engineers
and scientists form new insights mnto the safety and economics of current and next generation
reactor and fuel systems. It will provide much higher fidelity than current methods and
incorporate well-defined and validated prediction capabilities.

This will be achieved by employing advanced software environments and modern high-
performance computers to create a set of engineering-level codes in which fuels and materials
continuum properties are informed by first-principles modeling of materials at the atomistic
and meso-scale. A set of stmulation tools will be developed that promote interoperability of
codes with respect to spatial meshing, materials and fuels models, and achieve a common
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"look and feel" for setting up problems and displaying results. The toolset to be developed
aims to achieve scalability in terms of computing power and the types and couplings of the
physics that dominates the system behavior.

The Department of Energy’s (DOE) Office of Nuclear Energy (NE) conducts crosscutting
nuclear energy research and development (R&D) and associated infrastructure support
activities to develop innovative technologies that offer the promise of dramatically improved
performance for advanced reactors and fuel cycle concepts while maximizing the impact of
DOE resources.

Nuclear Energy Enabling Technologies (NEET) Crosscutting Technology Development
(CTD). NEET CTD competitively awards high-priority R&D to universities, national
laboratories, and industry, leading to the development of inmovative solutions to unique and
crosscutting nuclear energy challenges. The subprogram works 1n close coordmnation with
NE’s other R&D programs to ensure that developed technologies and capabilities address
cntical technology gaps as part of an integrated solution offering the potential of revolutionary
improvement 1n safety, performance, reliability, economics, and proliferation risk reduction.
Additionally, NEET CTD strategically mvests in competitive, nuclear energy-related
mfrastructure enhancement at national laboratories; ensuring researchers have access to state-
of-the-art R&D capabilities. The capabilities developed through NEET CTD advance the state
of nuclear technology, improving 1ts competitiveness, and promoting continued contribution
to meeting our Nation’s energy and environmental challenges.

Replies to this request should follow the general organization of Section 2 of this RFT and
information should be as succinct as possible. Respondents are encouraged to provide input on
any areas of interest of this RFT.
2.1 Cover Page
Responses shall include a cover page containing the following information:
* RFItitle
* Names, phone numbers, and e-mail addresses for the principal points of contact

* Company or affiliate name and address
* Date of subnuttal
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2.2 NE Work Scope Recommendations

Clearly define your proposed work scope, and how it relates to any part of NE’s mission
described in this RFI. Describe any defined goals in achieving the desired outcomes, along
with appropriate metrics to assess how well those goals have been aclueved.

2) What would be the estimated cost of the work scope?

3) Would the work scope be more focused on immediate NE program needs, or more
creative, innovative and transformative?

4) Would the work scope require multiple partners?
5) What would be a reasonable schedule duration and key milestones?

2.3 Other Information

Provide any other relevant information you feel 15 important not otherwise already covered
mcluding comments or suggestions.

3 Participant Eligibility to Respond to RFI

Information 1s being sought from educational institutions, National Laboratories, utilities, private
industry, international entities, and any other interested party.

4 Program Guidelines

This market research request 15 done under the Federal Acquisition Regulation (FAR), Parts 10 —
Market Research and FAR subpart 15.201(e) — Requests for Information.

5 Intellectual Property Rights

Participants are advised that their RFI response package should be subnutted without any
restrictive markings. However, if restrictions are required in order to fully explain a response,
the participant is responsible to mark the cover page and any and all submittal documents
appropriately. Respondents are strongly discouraged from placing any restrictive markings on
submussions as they may limit DOE’s ability to use the submufted information.

6 Communications Protocol

Responses must be submutted through www NEUP . gov to be considered. You must create an
account to access the submission site. Submit electronic submissions through the “Applications™
function at www NEUP.gov. If you have problems completing the registration process or
submitting your response, call 208-526-1507 or send an email to NEUP@inl.gov.
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Participants are advised that any indication of mterest, in the affirmative, 1s not meant to imply
nor in any way impart an obligation on the part of the Government that an award will be
forthcoming for the offered work or project.

7 Schedule

7.1 Submission Time and Date

The DOE will continually accept packages in response fo this RFI No. DE-SOL-0008246.
However to be considered for the 2016 grant opportunities a response will be required no later
than 8:00 p.m. ET, June 19, 2015.

This announcement does not impose any obligation on the Government nor does it signify any
intent for a contract or other form of mward.

8 Disclaimers

a. DOE does not plan to send indrvidual acknowledgements or replies to respondents to
the RFI. However, DOE may conduct one-on-one meetings with entities that respond
to this request if clarification or additional information is required to improve the
DOE’s understanding of the comments provided. If DOE decides to hold one-on-one
meetings, applicable interested parties will be contacted. The decision to meet with a
company one-on-one has no bearing on the worthiness of its RFI submuttal or on any
future offerings.

b. This 1s a request for information only. It has no direct relation to other DOE Funding
Opportunity Announcements or solicitations. DOE does not presently intend to
solicit or award any kind of contract or financial assistance award; this RFT is issued
only with the intent of obtaining information.

c. Any response to this RFI 15 voluntary and does not commuit to Government to any
expense or obligation. This request does not impose any obligation on the
Government or signify a firm intention to enter into a contract. No costs associated
with responding to this RFI or parficipating in any subsequent meetings will be borne
by the Government.

d. DOE does not mntend to publish the results of the responses to this RFL
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