Group ﬁ

FOIA/PANO: )|= -NHR 2

RECORDS BEING RELEASED IN PART

The following types of information are being withheld:

Ex. 1:[_]Records properly classified pursuant to Executive Order 13526
Ex. 2:[_JRecords regarding personnel rules and/or human capital administration
Ex. 3:[_]Information about the design, manufacture, or utilization of nuclear weapons
[lInformation about the protection or security of reactors and nuclear materials
[IContractor proposals not mcorporated into a final contract with the NRC
[_IOther
Ex. 4)%?ropr1etary information prov1ded by a submitter to the NRC
Other
Ex. 5:[_]Draft documents or other pre-decisional deliberative documents (D.P. Privilege)
[—] Records prepared by counsel in anticipation of litigation (A.W.P. Privilege)
[]Privileged communications between counsel and a client (A.C. Privilege)
[1Other
Ex. 6<fAgency employee PII, including SSN, contact information, birthdates, etc.
[JThird party PII, including names, phone numbers, or other personal information
Ex. 7(A):[]Copies of ongoing investigation case files, exhibits, notes, ROI’s, etc.
[JRecords that reference or are related to a separate ongoing investigation(s)
Ex. 7(C):[]Special Agent or other law enforcement PII '
[JPII of third parties referenced in records compiled for law enforcement purposes
Ex. 7(D):[]Witnesses’ and Allegers’ PII in law enforcement records
[]Confidential Informant or law enforcement information provided by other entity
Ex. 7(E): [JLaw Enforcement Technique/Procedure used for criminal investigations
[JTechnique or procedure used for security or prevention of criminal activity
Ex. 7(F): []Information that could aid a terrorist or compromise security

Other/Comménts:
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OMB Number: 4040-0004
Expiration Date: 01/31/2009

Application for Federal Assistance SF-424 Version 02

* Applicant Federal Debt Delinquency Explanation

The following field should contain an explanation if the Applicant organization is delinquent on any Federal Debt. Maximum number of
characters that can be entered is 4.000. Try and avoid extra spaces and carriage returns ta maximize the availability of space.
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BUDGET INFORMATION - Non-Construction Programs

OMB Number: 4040-0006
Expiration Date: 06/30/2014

SECTION A - BUDGET SUMMARY

G;T:;{:ﬁ Larm DS;‘:::?C ‘xSZ?:‘zr:;e Estimated Unobligated Funds New or Revised Budget
Activity Number Federal Non-Federal Federal Non-Federal Total
(a) {b) {c) {d} (e} {f) (g)

1. l;zi:f;ggg‘i-l“- %77-009 $ L |$ | $ L 450,000.00||$ L 1so,ooml $ L 600,000,00
2 J| C | C | C )

3. I L | L L 1
4, | | | L | L | L

5. Totals SL l $ [ $ L 450,000.00' $ l 150,000.00] $[ 600,000. 00

‘Tracking Number:GRANT11614305

Standard Form 424A (Rev. 7- 97)
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SECTION B - BUDGET CATEGORIES

6. Object Class Categories GRANT PROGRAM._FUNCTION OR ACTIVITY T
i 2 3) @) 1 (5
INRC-HG-B4-14~ o A ' T
FOA~QQ02

2

i
- p—— § S - —— :
a. Personnel $: 203,000 00,8 ! L is [ l sl L 204,600 00,

b, Fringe Benefits ] 0,600 00 [ 1 L I Y R U
. Travel o 18.000.00) | i I | | 18,000 o9
d. Equipment N I | I Wi w405 o0]
e | [ N
f. Contractual I 1L - I ”,&~_J L B ]m‘ - "mj
g. Construction ‘ — R . Nf — !
h. Other e | | i D | R B DL
i. Total Direct Charges {sum of 6a-6h) f no.oes oo § I i 8| 310,086 00|
J. Indirect Charges _ o wwsouod [ 4 U T U
k. TOTALS (sum of 6i and éj) Ls | ‘5°'°?°'°°J5 N s s 1Is. 150,000 00]
7. Program Income - PR N | L N— s | ol
Authorized for Local Reproduction Standard Form 424A (Rev. 7- 87}

Presciibed by OMB {Citcular A -102) Page 1A
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SECTION C - NON-FEDERAL RESOURCES
(a) Grant Program {b) Applicant (c) State (d) Other Sources (e)TOTALS
g, [NRC-HQ-84-14-F0A-0002 3 1 1501000_00! $ ( [5 ‘ T ls L 150,000.00[
8. | || | 1NN |
10. i | N 1L I
. | ] || | i
12. TOTAL (sum of lines 8-11) $ | 150,000.00] |§ | s [ s | 150.000. 00}
SECTION D - FORECASTED CASH NEEDS
Total for 1st Year 1st Quarter 2nd Quarter 3rd Quarter 4th Quarter
13. Federal $f 150,000,031 ! 37,500. 00| sr 37,500.00| $L 37,500.00]|¢| 37,500. 00|
14. Non-Federal $[ 47,575.00‘ [ 11,894.00] { 11,894.00} l 11,994.00] [ 11,894.00]
15. TOTAL (sum of lines 13 and 14) $| 197,576.00 g | 49,394. 00| s a9,394. 00| g 49.394.00||g] 49,394 00|
SECTION E - BUDGET ESTIMATES OF FEDERAL FUNDS NEEDED FOR BALANCE OF THE PROJECT
(a) Grant Program FUTURE FUNDING PERIODS (YEARS)
(b)First (c) Second {d) Third (e) Fourth
16, [VRC-HQ-84-14-FOA-0002 $ | 150,000.00|f§ 150,000. 09| §| 150,000.00]}§| |
| .
o Sy
7. [ Il | I L IR |
18. i I | | L e |
19, | Il I | L. l
20. TOTAL {sum of lines 16 - 19) s 150,000.00] | g 150,000, 00| (g 150,000 oo]lg[ |
SECTION F - OTHER BUDGET INFORMATION

21. Direct Charges: [314, 08¢ l 22. Indirect Charges: '1:9,914 :|
é3 Remarks: Indire;:t ;osbs are based on Federally Negotiated 51.5% MTDC, excluding Tuition and Equipment.
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OMB Number: 4040-0007
Expiration Date: 06/30/2014

ASSURANCES - NON-CONSTRUCTION PROGRAMS

Pubiic reporting burden for this collection of information is estimated to average 15 minutes per response, including time for reviewing
instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of
information. Send comments regarding the burden estimate or any other aspect of this collection of information, including suggestions for
reducing this burden, to the Office of Management and Budget, Paperwork Reduction Project (0348-0040), Washington, DC 20503.

PLEASE DO NOT RETURN YOUR COMPLETED FORM TO THE OFFICE OF MANAGEMENT AND BUDGET. SEND
IT TO THE ADDRESS PROVIDED BY THE SPONSORING AGENCY.

NOTE:  Certain of these assurances may not be applicable to your project or program. If you have questions, please contact the
awarding agency. Further, certain Federal awarding agencies may require applicants to certify to additional assurances.
If such is the case, you will be nofified.

As the duly authorized representative of the applicant, [ cértify that the applicant:

1.

Has the legal. authority to apply for Federal assistance
and the institutional, managerial and financial capability
(including funds sufficient to pay the non-Federal share
of project cost) to ensure proper planning, management
and completion of the project described in this
application.

Act of 1873, as amended (29 U.5.C. §794), which
prohibits discrimination on the basis of handicaps; (d)
the Age Discrimination Act of 1975, as amended (42 U.
S.C. §§6101-6107), which prohibits discrimination on
the basis of age; (e) the Drug Abuse Office and
Treatment Act of 1972 (P.L. 92-255), as amended,
relating to nondiscrimination on the basis of drug

2. Wil give the awarding agency, the Comptroller General abuse; (f) the Comprehensive Alcoho! Abuse and
of the United States and, if appropriate, the State, Alcoholism Prevention, Treatment and Rehabilitation
through any authorized representative, access to and Act of 1970 (P.L. 91-616}, as amended, relating to
the right to examine all records. books, papers, or nondiscrimination on the basis of alcohol abuse or
documents related to the award; and will establish a alcoholism; (g) §§523 and 527 of the Public Health
proper accounting system in accordance with generally Service Act of 1912 (42 U.S.C. §§290 dd-3 and 290
accepted accounting standards or agency directives. ee- 3), as amended, relating to confidentiality of alcohol
and drug abuse patient records; (h) Title VIii of the Civil
3. Wil establish safeguards to prohibit employees from Rights Act of 1968 (42 U.5.C. §§3601 et seq.), as
using their pasitions for a purpose that constitutes or amended, relating to nondiscrimination in the sale,
presents the appearance of personal or organizational rental or financing of housing; (i) any other
confiict of interest, or personal gain. nondiscrimination provisions in the specific statute(s)
under which application for Federal assistance is being
4. Willinitiate and complete the work within the applicable made; and, (j) the requirements of any other
time frame after receipt of approval of the awarding nondiscrimination statute(s) which may apply to the
agency. application.
5.  Will comply with the lntergovernmeqtal Personngl Act of yt\elgh?riz?nﬂﬁ‘tsogp '?;l:;ria:: dcchJIrrg?htiZ. L\j/r:?ogr]ne
1970 (42 U.S.C. §.§4728—4763) relating to prescribed Relocation Assistance and Real Property Acquisition
standards for meit systems for programs funded under Policies Act of 1970 (P.L. 81-646) which provide for
one of ﬂje 19 statule‘as or regulations sp ec'.ﬂed n fair and equitable treatment of persons displaced or
Appendix A of OPM S Standards for a Merit System of whose property is acquired as a result of Federal or
Personnet Administration (5 C.F.R. 900, Subpart F). federally-assisted programs. These requirements
. ) . apply to all interests in real property acquired for
6. Will comply with all Federal statutes relating to project purposes regardless of Federal participation in

nondiscrimination. These include but are not limited to:
(a) Title V1 of the Civil Rights Act of 1964 (P.L. 88-352)
which prohibits discrimination on the basis of race. color
or national origin; (b} Title IX of the Education
Amendments of 1972, as amended (20 U.S5.C.§§1681-
1683, and 1685-1686), which prohibits discrimination on
the basis of sex; {c) Section 504 of the Rehabilitation

Previous Edition Usable
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Authorized for Locai Reproduction

purchases.

. Will comply, as applicable, with provisions of the

Hatch Act (5 U.S.C. §§1501-1508 and 7324-7328)
which limit the political activities of employees whose
principal employment activities are funded in whole
or in part with Federal funds.

Standard Form 4248 (Rev. 7-97}
Prescribed by OMB Circular A-102

Funding Opportunily Number:NRC-HQ-84 14 FOA-0002 Recetved I 2te: 2044 03 27T 13:42:14-04:00




9. Will comply, as applicable. with the provisions of the Davis-

Bacon Act (40 U.S5.C. §8§276a 1o 276a-7), the Copeland Act
(40 U.S.C. §276c and 18 U.S.C. §874). and the Contract
Work Hours and Safely Standards Act (40 U.S5.C §§327-
333). regarding abor standards for {federatly-assisted
construction subagreements.

Will comply. if applicable. with flood insurance purchase
requirements of Section 102(a) of the Flood Disaster
Prolection Act of 1973 (P.L. 93-234) which regquires
recipients in a special floog hazard area 1o participate in the
program and to purchase fiood nsurance if the total cost of
insurable construction and acquisition is $10,000 or more.

13.

15.

Will assist the awarding agency in assuring compliance
with Secttion 106 of the National Historic Preservalion
Act of 1966, as amended (16 U.S.C. §470). EO 11533
(rdentification and protection of historic properties), and
the Archaeological and Historic Preservation Act of
1974 {16 U.S.C §8§469a-1 et 5eq.).

Wili comply with P.L. 93-348 regarding the protection of
human subjects involved in research, development, ang
related activities supponed by this award of assistance.

Will compiy with the Laboratory Animal Welfare Act of
1966 (P.L. 89-544, as amended, 7 U.S.C. §§2131 et
seq.) pertaining to the care. handiing, and treatment of
warm blooded animals held {for research, teaching, or

11.  Will comply with environmental standards which may be
prescrnbed pursuamt to (he following: (a) institution of other aclivities supported by this award of assistance.
environmental quality controi measures under the National ) L .
Environmental Policy Act of 1969 (P.L. 91-130) and 16. Wil ocrpply with the Lead-Based Paint P0|sonfng
Executive Order (EO). 11514: (b} notification of violating Prevention Act (42 U.S.C. §§4801 et seq.) which
tacilities pursuant to EO 11738; (c) protection of wetlands prohibits the use of lead-based paintin construction or
pursuant to EO 11990; (d) evaluation of flood hazards n fehabititation of residence structures.
floodpiams i accordance with EQ 11988; (e) assurance of 17. Wil cause to be performed the required financial and
project consistency with the approved State management compliance audils in accordance with the Single Audit
program developed under the Coastal Zone Management Act Amengments of 1996 and OMB Circular No. A-133
Act of 1872 (16 U.8.C. §§1451 et seq.): (f) conformity of ~Audits of States, Local Governments, and Non-Prafit
Federal actions to State (Clean Air} Implementation Plans Organizations.”
under Section 176{c) of the Ctean Air Act of 1955, as
amended (42 U.S.C. §§7401 et seq.): (g) protection of 18. Will comply with all applicable requirements of all other
underground sources of dnnking water under the Safe Federal taws, executive orders. regulations. and poficies
Dnnking Water Act ol 1974, as amended (P.L. 83-523); governing this program.
and, {h) protection of endangered species under the
Enoangered Species Act of 1973, as amended (P.L, 93- 19. Will comply with the requirements of Section 106{g) of
205). the Trafficking Victims Protection Act (TVPA) of 2000. as
] ) amended (22 U.S.C. 7104) which prohibits grant award
12. Will comply with the Wild and Scenic Rivers Act of recipients or a sub-recipient from (1) Engaging in severe
' 1968 (16 U.S.C. §§1271 el seq.) related to protectng forms of trafficking 1n persons during the period of time
components or potential components of the national that the award 1s in effect (2) Procuring a commercial
wild and scenic rivers system. sex ac! during the periad of time that the award is in
effect or (3) Using forced labor i the performance of the
award or subawards under the award.
l SIGNATURE OF AUTHORIZED CERTIFYING OFFICIAL TITLE ‘
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Executive Summary

Title: Faculty Development Program in Nuclear Engineering at North Carolina State
: University, 2014
Pl: Yousry Y. Azmy email: yyazmy@ncsu.edu Tel: {819) 515-3385

~ North Carolina State University
3141 Burlington Engineering Laboratory
Raleigh, NC 27695 '

Cost: $450.000 + $150,000 in NCSU cost-sharing
Duration: 3 years

Summary:

The Department of Nuclear Engineering al North Carolina State University (NCSU) has
benefited from three facully development awards so far and the resulis are a glaring success.
The first cohort of three junior faculty supported by the first award won in 2008 are successfully
advancing their academic careers: one earned his tenure as Associate Professor of Nuclear
Engineering in' 2012, one was promoted from Assistant Professor to tenured Associate
Professor of Nuclear Engineering in 2013and the third has cleared the Departmentat and the
College review levels this year with very strong support on both levels. His case now is under
consideration by the University's Promation and Tenure Committee expected to reach a final
decision in May 2014. Given the strongly positive recommendations by the Department and
College levels we anticipate a positive decision to promote the candidate to Associate Professor
of Nuclear Engineering with tenure. Similarly, the faculty development awards won in 2010 and
in 2011 have been pul to excellent use by two faculty members, one of whom has. been
reappointed very recently to a second three-year term as Assistant Professor of Nuclear
Engineering, the second is preparing for his tenure review as Associate Professor next
academic year. The latter faculty member's case is going very strong. The funding provided by
NRC's Faculty Development Program plays a pivotal role in the achieved success.

We take pride in our track record with these awards and in the great successes they yielded,
and we propose to extend our productive engagement with this opporunily in this year's
competition. Our proposal is motivated by our continuing search, and urgent desire to hire a
junior faculty member in the fission power reactors area and using the proceeds of this award
for the benefit of motivating a pool of the highest caliber to apply and to successfully recruit the
best individual from the pool to our faculty. Once hired. the award's funding, in addition to the
regular startup package we provide our new hires and with proactive mentoring by the DH and
senior faculty will help the junior facully develop their academic career on a solid foundation.

The benefit from this project to the junior faculty member will be realized when they eventually
receive tenure thus consolidating their academic career path and embarking on the next stage
by preparing for promotion to a higher rank. The benefit to our Department is the ability to attract
top talent to apply for the open position, and to-retain them in an academic career once hired.
The benefit to the fields of nuclear science and engineering is to replenish and rejuvenate the
cadre of academicians who will shape the future of nuclear energy in the US and globally
through their research and by educaling a new generation of nuclear professionals essential to
implementing the nation's nuclear agenda.

Azmy - 1




Facuity Development Program in Nuclear Engineering at North Carolina State University,
2014

Project Description

Since its inception in 2008 the Nuclear Regulatory Commission’s Faculty Development Program
has generously supported the budding academic careers of junior faculty in many nuclear engi-
neering programs across the nation. The Department of Nuclear Engineering at North Carolina
State University (NCSU) has benefited from three faculty development awards so far and the
results are a glaring success. Of the three junior faculty supported by the first award in 2008 one
earned his tenure as Associate Professor of Nuclear Engineering in 2012, and another was
promoted from Assistant Professor to tenured Associate Professor of Nuclear Engineering in
2013. The third faculty in this initial cohort is undergoing his promotion and tenure review this
year; so far he cleared the Departmental and the College review levels with very strong support
on both levels, His case now is under consideration by the University's Promotion and Tenure
Committee expected to reach a final decision in May 2014. Given the strongly positive recom-
mendations by the Department and College levels we anticipate a positive decision to promote
the candidate to Associate Professor of Nuclear Engineering with tenure.

Similarly, the faculty development awards won in 2010 and in 2011 have been put to excellent
use by two faculty members, one of whom has been reappointed very recently to a second
three-year term as Assistant Professor of Nuclear Engineering. the second is preparing far his
tenure review as Associate Professor next academic year. The latter faculty member's case is
going very strong as evident from annual performance appraisals conducted by the Department
Head (DH) and the Department's senior faculty who will be voting at the Departmental level on
his tenure case in November 2014.

While a successful tenure or tenure and promotion case rests on more than just the provision of .
funds to support a new faculty member establish their academic career on a solid ground, there
is no question that access to flexible funds that permit a junior faculty to take calculated risks is
invaluable. Additional factors that contributed to the successful (complete or in progress) cases
listed above include the recruitment of top talent into our faculty, proactive but measured men-
torship by the DH and senior faculty, and an adequate startup package supplemented, rather
than supplanted, by the faculty development award. We are proud of our track record in afl
these aspects and of the great successes they yielded, and we propose to extend our produc-
tive engagement with this opportunity in this year's competition. Our proposal is motivated by
our coentinuing search, and urgent desire to hire a junior faculty member in the fission power re-
actors area and using the proceeds of this award for the benefit of motivating a pool of the high-
est caliber to apply and to successfully recruit the best individual from the pool to our faculty.

In full support of the nation’s nuclear agenda, the Department of Nuclear Engineering at NCSU
continues its growth plan initiated in 2008. Over the period from the academic year 2007/08 to
2012/13 we have aimost doubled the number of active faculty and increased our graduate and
undergraduate enroliments by 100% and 60%. respectively. Faculty productivity, both in terms
of rising sponsored research and number of degrees awarded, is impressive. This growth is
tangible manifestation of the strong support nuclear engineering garners within the NCSU ad-
ministration and more specifically within its College of Engineering (COE). Thus the Deparntment
holds an excellent strategic position within the nuclear engineering education community due to
its rejuvenated ranks and the ongoing smooth generational transition of its faculty with senior
members mentoring the careers of junior members. However, the continuing decline of funding
from the State of North Carolina, in spite of the improved economic outlook, are raising con-
cemns that recruiting a highly_qualified candidate to the open position in fission power reactors
that is currently in search and nurturing their academic career once hired will not be affordable.
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To address this concern we seek funding that will enable us to assemble an attractive package
to help the Department recruit a top-notch candidate in the area of Nuciear Fission Power (NFP)
and to provide them a reliable resource to supplement the standard startup package in growing
their career. The hired faculty member will be mentored by senior faculty in the Department, and
will be afforded advice on means to best utilize this combination of standard and supplementary
resources to propel their academic career towards success. The benefit to the faculty member
will be realized when they eventually attain tenure thus consolidating their academic career path
and embarking on the next stage by preparing for promotion to a higher rank. The benefit to the
Department is the ability to aftract top talent to apply for the open position, and to retain them in
an academic career once hired. The benefit to the fields of nuclear science and engineering is
to replenish and rejuvenate the cadre of academicians who will shape the future of nuciear en-
ergy in the US and globally through their research and by educating a2 new generation of nuclear
professionals essential to implementing the nation's nuclear agenda.

1. Description of Proposed Faculty Development Program

Performance in academia.is measured in three realms of facully responsibility: (1) teaching; (2)
scholarship; and (3) service. A new faculty member starling their academic career likely has re-
alistic expectations about their teaching load and abilities even if they hadn't had a chance to
teach previously in a classroom setting. Similarly, a new faculty grows their service portfolio by
volunteering or being recruited to fill-in positions as they become available, and by proper and
proactive mentorship. It is the second realm of scholarship that many budding careers in aca-
demia struggle with partly because graduate education programs seldom prepare students for
this aspect of academic endeavor. Yet, in a Research | university, like NCSU and the vast ma-
jority of institutions that house a nuclear engineering program, significant emphasis is placed on
a faculty member’s scholarly achievements. The performance of faculty in this realm of academ-
ic responsibility is quantified by the number and quality of their publications, their ability to ad-
vise and mentor graduate students, paricularly at the PhD level, and the number of successful
proposals they submit and the level of funding they secure. Clearly early success in this realm is
critical for jumpstariing an academic career by establishing the faculty's reputation in their area
of expertise.

Equally clear is that initial investments must be made to enable the new faculty to focus their
energy on selected areas they deem worthwhile and relevant, then start defining and advancing
their research agenda, and building up their research group. Such investments typically dip into
university saurces in the form of startup packages that vary in amount with the faculty member's
area of research, particularly experimental research demands larger. investments than theoreti-
cal or computational endeavors. Another source of such investments is external, competitive
opportunities like the National Science Foundation's CAREER program. For the most part the
latter type of opportunities was beyond the reach of nuclear engineering faculty until recently
when the US government recognized the importance of this mechanism to attract top talent to
academic positions in the area. This proposal responds to the Nuclear Regulatory Commis-
sion’'s Faculty Development program designed to address this issue.

The proposed Faculty Development Program (FDP) will leverage the funds committed by the
COE and the Depariment to help the recruited faculty member rapidly and effectively establish
their research program upon arrival. Specifically, during their first year on campus the new facul-
ty member will be able to recruit five graduate students to their research group, two on the
standard startup package, two on this program's funds, and one-half on the cost matching
funds. Requested funds will also help the faculty member build up the necessary infrastructure
for their selected research program, e.g. computers and lab equipment. Additionally, new faculty
members are relieved from teaching assignments in their first semester to allow them to setup
their research program. establish their technical networks within the Department, the University,
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and the nuclear science and engineering community at large. A formal mentoring arrangement
by a senior faculty member and the DH will assist the new faculty member to initiate their aca-
demic career with sharp focus on developing their tenure case in the three realms of academic
responsibility. The proposed program will be invaluable in advancing the faculty member's ac-
complishments in the realm of scholarship.

Full Review Criterion 1. The Department of Nuclear Engineering at NCSU is about sixty years
old with an excellent reputation as an educational institution and renowned research program.
The PULSTAR research reactor plays a critical role in the program'’s visibility and attractiveness
to recruited students, and by extension new faculty. The Department’s facully play a central role
in DOE's Consortium for Advanced Simulation of LWRs (CASL), with Dr. Paul Turinsky serving
as Chief Scientist and Dr. Mike Doster chairing CASL's educationa!l programs. These factors.
and others, should be instrumental in attracting top talent into the applicant pool. The same ad-
ministrative tools and processes that brought these successes will be applied to the proposed
program ensuring institutional capacity to effectively conduct the proposed FDP.

2. Selection Process

The DH initiated the search process by appointing a Search Committee (SC) that remains
standing till the NFP position is filled. The SC is comprised of four faculty members across
ranks, and is chaired by a senior faculty member in the target area. The open position was most
recently advertised in Nuclear News for broad dissemination to the nuclear engineering com-
munity. The ad detailed the required qualifications and performance expectations. In addition,
the ad was distributed at the American Nuclear Society's Winter Meeting in November 2013 and
to the mailing list of the Nuclear Engineering Department Heads Organization (NEDHO) for tar-
geted recruitment of PhD students with an academic bend who are nearing graduation.

The selection process will continue to be managed by the SC with administrative assistance by
the Department's executive office. If necessary, the SC will be requested to reinvigorate the
search, potentially re-advertising the position broadly while seeking individual nominations of
highly qualified recent PhDs from peer programs around the US. If multiple individuats apply or
are nominated, the SC will rank them and submit their recommendation to the DH who will vet
the list and make adjustments, if warranted. to achieve diversity. This list will be shared and dis-
cussed with the Departmental faculty prior to inviting up to three candidates for on-campus in-
terviews, including a seminar presentation. The SC will re-evaluate the candidates to confirm or
revise the rankings and advise the faculty of any such changes. The DH will consult with the SC
to compare the merits of the list-of-three and pursue a hire via negotiating a formal offer. Criteria
to be applied in this multi-stage evaluation process include evidence of productivity and innova-
tion in previous work, publication record. communication skills both verbal and written, collegiali-
ty and perscnal skills, and formuiation of a ptan for a vibrant research. program responsive to
needs in the NFP area.

Full Review Criterion 2: The selection process outiined above is designed to ensure the high-
est quality of the hired faculty member who will benefit from this FDP opportunity balanced with
our pursuit of diversity. The Department’s strong reputation and recent accomplishments, e.g.
major role in CASL, will attract top talent to apply. '

3. Management Structure

The proposed Faculty Development Program will be administered by the Pl who serves as
Head of the Department of Nuclear Engineering at NCSU. As typical in academic institutions of
this cafiber the Department's executive office shares administrative responsibility in the three
realms of academic responsibilty with the deparimental facuity. Specifically, the DH makes
teaching assignments to facully in advance of every semester, and the executive office reserves
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suitable classrooms and handles registration issues, as well as student evaluations at semes-
ter's end. The faculty is responsible for ali academic matters in their assigned courses, e.g. de-
livering lectures, assigning and grading work to students, and conducting labs if applicable. in
the realm of scholarship, the Department recruits a pool of graduate students and funds their
appeintments (Tuition & Fees plus stipend) for one year to enable them to select a graduate ad-
visor. The executive office handles all non-technical aspects of composing and submitting fund-
ing proposals. and provides accounting support to the faculty throughout a project's duration
including setup, invoicing, and closeout activities. in the realm of professional service, the DH
and senior facully identify visible roles for junior faculty to play both within the University and in
the nuclear engineering community at large. These support mechanisms will be immediately
available to the newly hired faculty benefiting from the proposed program. In addition, formal
mentorships are arranged in teaching and in research to help guide the junior faculty’s steps
from the outset of their academic career.

The proposed program will be managed by the DH who will meet regutarly with the junior faculty
member to identify needs that can be met with resources requested in this proposal, and to heip
them orient their effort towards meeting the objectives of the project. In essence this amounts to

. meeting the tenure requirements within the six-year tenure-clock timeframe. The Department's

efforts are facilitated at the COE and the University levels by a highly competent professional
staff organized in a structure that ensures accountability at all levels. These existing and heavily
tested management structures will be brought to bear on administering the proposed FDP,

Full Review Criterion 4: The management structure described above is already in place and
functioning independent of the proposed program. At the conclusion of the proposed program,
the faculty's progress towards tenure and their retention in an academic career will be sustained
by existing mentoring arrangements and future sponsored research. .

4, Evaluation Plan
Standard procedures are in place at the Department, College, and University levels to reguiarly
evaluate the performance of all faculty, junior, mid-career, and senior, in all three realms of aca-

demic responsibility. These procedures are particularly important for junior and untenured facul--

ty because they track their progress towards tenure and provide them feedback as to how well
and how fast they are meeting tenure’s expectalions. These same procedures, outlined below,
will be utilized in evaluating the effectiveness of the proposed FDP in atiracting suitable candi-
dates, identifying and hiring a highly qualified applicant, then mentoring their academic career
from the outset to earn tenure. While full success will only be determined at the time of confer-
ring tenure on the benefitting faculty member, long after the proposed program expires evidence
of progress towards this ultimate goal will be used as a measure of the effectiveness of the pro-
posed program. Our performance on previous FDPs speaks for itself.

The DH holds an annual perfarmance review for all tenured or tenure-track deparimental faculty
upon the conclusion of the Spring semester. The annual review is based on a Faculty Activity
Report (FAR) compiled by each faculty member that captures all pertinent activities they en-
gaged in, whether successful or not. during the just-concluded academic year. Typically this in-
cludes the following aclivities and performance measures:

1. Teaching assignments: number and level of courses taught. and student evaluations of
these courses and of the instructor (including open-ended comments).

2. Undergraduate and graduate student advising: number of students advised, degree sought,
and amount of progress towards degree; parlicular emphasis is placed on PhDs. .

3. Publications and participation in technical conferences: number and type of papers submit-
ted/published. repute of publication venue or conference.

———
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4. Funded research proposals: number and competitiveness of submitied proposals: requested
and awarded funding, as well as success rate.

5. Services to the profession and the community: number and leadership level of service ap-
pointments within and without the University, and leve! of visibility achieved.

6. Recognitions: number of honors and awards won by the faculty member or their advisees.

Upon reviewing the FAR the DH consults the senior faculty and composes an evaluation letter
that is shared with the faculty member under review. The letter identifies strengths and weak-
nesses in their accomplishments for the year and advises them on necessary changes for the
following year to advance their tenure case towards success.

The University institutes a procedure of Reappointment for tenure-track Assistant Professors
administered at the end of their third year on the faculty. The procedure evaluates the same ac-
tivities listed above using the same performance measures, except that the evaluation spans
three years and is conducted at the Department, then the College, then the University levels. In
essence the Reappointment review is identical to the tenure review {conducted at the end of the
sixth year of the faculty appointment} except it does not require external letters of evaluation
and its expectations are scaled down to the shorter term. Nevertheless, a successful Reap-
pointment case is reassuring to the faculty member and to the Department that progress to-
wards tenure is judged as adequate by outsiders (College and University Committees) that will
apply the same criteria in three more years to determine eligibility for tenure. The result of the
Reappointment case will coincide with the end date of this pragram hence it will provide a clos-
ing evaluation of its success in nurturing the academic career of the faculty member. It is im-
portant to note that the annual review and Reappointment case documents are confidential and
will not be made available to the NRC; however the faculty member will be encouraged to report
the data captured in their FAR to the NRC as evidence of their productive academic perfor-

mance.

Full Review Criterion 3: The evaluation procedures described above are standard at NCSU
independent of the proposed program. They are beneficiat to the Department and to the facuity
member in that they force performance monitoring and communication of discoveries so that the
faculty member can address any perceived or real deficiencies prior to standing for tenure.

5. Leveraged Funding Arrangement

The standard ofter of academic appointment comes with a startup package. typically from Uni-
versity resources, designed to provide the new faculty member with funds to jumpstart their re-
search program. For the purposes of this FDP project NCSU's COE and its Department of Nu-
clear Engineering will match $150K in three years of additional NRC funds for the benefit of the
selected faculty member. This commitment of resources is in addition to the standard startup
package. At least it includes support for one graduate student for three years that is on top of
the standard two-students for two years arrangement. Additional funds will be provided towards
the purchase of equipment whose detail depends on the selected faculty member's area of ex-
penlise and their research needs as they deem necessary. The end result of this match is to
substantially increase the total amount of funding available to the new faculty member thereby
enhancing their ability to rapidly and effectively initiate their research plans by hiring the needed
graduate students and setting up the necessary infrastructure. This will help them attract further
research funds and establish their technical reputation thereby improving the chance of retain-
ing them in academia serving the nuclear engineering educational needs of the nation.

Full Review Criterion 5: The amount of leveraged funding is at the maximum permitted by this:

funding opportunity and is in addition to the amount normally invested by the University in the
form of startup package for newly hired faculty.

—
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BUDGET JUSTIFICATION

Project: Facuity Development Program in Nuciear Englneenng at North
Carolina State Upiversity, 2014

Personnel: Total: $231,920.00

The goal of the propesed program is to enable the Department of Nuclear Engineering
at North Carolina State University (NC State) to attract. prepare, and retain outstanding,
probationary, tenure-track facully in the thrust areas of the depariment, enhance their
careers as world-class professors and researchers, and provide state-of-the-art tools,
skills, and networks for preparation of the future nuclear engineering workforce.

The junior faculty personnel hired is assumed an academic-year salary of § (P)(6)

and the project will fund one academic month for each year of the praject and one
summer month. Until a faculty is hired for the target position Dr. Yousry Azmy will serve
as the Pl of the project at no cost to NRC.

Three graduate assistants will be hired for this project. Two graduate assistants will be
compensated from NRC on a 12 calendar month per year basis at $22.800.00 per year
for a 3 year total of $136,800.00. This assumes a 2 time Research Assistantship
equivalent to 20 hours per week.

The third graduate assistant (NCSU) will be compensated 50% by the NCSU, with the
annual salary of $9,330.00. This graduate assistant will support the faculty with
research 10 hours a week. The Research Assistants’ role is to support the faculty
initiates their research program, travel to conferences to deliver papers, and assist in
-the achieving desired research objectives.

(NRC=8204.000.00 and NCSL) = §27,9530 00)

Fringe Benefits: Total: $44,880.00

In order to simplify the preparation of proposa!l budgets NCSU s Audit Agency {Dep!. of
Health & Human Services) has agreed thal North Carolina State University (NCSU) can
estimate its fringe benefits using established percentage rates. The fringe benefit rate is
expressed as a percentage of salary and the dollar amount is calculated by applying
standard fringe benefit rates to each employee's salary charged to the projecl. (see
nitp:/research.ncsu.edu/sparcs/budgeting-quidelines/budgeting-innges for additional
information. '

The fringe benefit rates used for each class of employee being paid under this project
account are as follows:

Faculty/Staff 30%

Grad Student 15%
(NRC = §40.680.00 and NCSU = $4.200.00}
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Supplies: | | Total: $3,000.00

The new faculty member will need to provide for their office/lab and their research
group's use necessary supplies that are specific to their area of expertise and that are
not generally available in the Department. The budget of $3,000.00 is spread over three
years for this purpose.

{NRC = $3.000.00;

Publications: ‘ Total: $6,000.00

This item is requested to cover the cost of publishing research results in technical
journals and conference proceedings and is estimated at $6,000 spread over 3 years.
{(NRC = §6,000.00) .

Travel: | : - Total: $18,000.00

Budgeted for faculty; including covering students’ travel authorized by the faculty
advisor. Faculty travel to participate in national professional meetings (such as
American Nuclear Society, IEEE Nuclear Science meetings, American Physical Society,
etc.) and to visil other educational institutions, national labs (expected participation in
national labs activities and development of collaborative education/research, such as
with ORNL, INL, ANL, LANL, etc.)
The average cost per trip to meetings on the east coast is estimated at $2,000
(including conference registration fees, airfare, lodging and per diem) and about $2,500 .
for west coast travel. For example, the American Nuclear Society holds the winter
meeting on the east coast and the summer meeting on the west coast. The budget of
$18,000.00 is spread over 3 years for the Facuity & Graduate Student(s).

(NRC = §18.000.00)

Equipment: Total: $38,406.00
Depending on the specific area of expertise of the hired faculty member, experimental
versus computational research, their equipment needs will differ. The requested funds
will permit the new faculty to supplement their startup equipment allowance to purchase
the necessary nuclear engineering laboratory equipment in their discipline and furnish
their lab with state-of-the-art equipment in support of their academic research program.
All equipment purchased will be Fully Dedicated (100%) to the project, and the
equipment will remain with NCSU at the close of the project. ‘

. (NRC = $38.406.00;

Tuition: , Total: $101,232.00

Three Graduate Assistants will be hired to assist the new Faculty person, working on this
project. Two graduate Assistants will commit 20 hrs. a week during the academic year
.and up to 40 during summer. The third Graduate Assistant will commit 10 hours a week.

M
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a. In-state Tuition as of Spring 2014 items by major type:

Tuition for 9 +credit hours: $3,586.50 a semester/student
Student fees for 9+ Credit hours: $1,089.58 a semester/student
Graduate Tuition Offset (GTO): $1,542.25 a semester/student

b. Estimates for Tuition and Fees are based upon the rates published by the University
Treasurer’s Office see http://www.fis.ncsu.edu/cashier/tuition/ The University's
budget guidance recommends that the inflation factor of 10% be used for future

years of tuition.

¢. Tuition support for Graduate Research Assistant (GRA): Graduate Student Tuition
is calculated using the cumrent In-State tuition rate for 9 Semester hours (full time)
plus a graduate tuition offset (GTO). The partial graduate tuition remission formerly
referred to as the Graduate Tuition Offset (GTO) by the Sponsored Programs office
is 25% of the difference between out-of-state and in-state graduate tuition. The
current partial graduate tuition remission is $1,542.25 per semester. This remission
will be applied to all out-of-state graduate students eligible for the GSSP. Use of the
partial graduate tuition remission shares the cost of an aqut-of-state, graduate
student's tuition with the University and the Sponsor. Without the partial graduate
tuition remission, the Sponsor would have to pay the student's entire out-of-state
{uition amount.
Neither the Tuition amount nor the GSSP carry F&A Cost.

All tuition and fees incurred for all three Graduate Assistants will be paid from the
NCSU as the cost share commitment. .
(NCSU = §101.232.00)

INDIRECT COSTS ' : Total: $156,492.00

The basis for NCSU's F&A Rates (51.5%) is Total Modified Direct Cost. Overhead for On-
Campus Research is charged by the University at the rate of 51.5% on MTDC = Modified
Total Direct Costs whereby direct charges such as Tuition, Scholarship and Feliowship
costs, Equipment greater than $5,000. and subcontract costs beyond $25,000 are
excluded from the basis of computing facilities and administrative costs.

NCSU's current F&A Rate Agreement is available at:
hitp:/fcng.ncsu.edu/cng-docsirates-payments/current rate agreement.pdffzoom=100
The rate(s) and base(s) have been pre-approved by NCSU's Cognizant Federal Audit
Agency (DHHS Div. Cost Allacation, 330 Independence Ave. SW, Cohen Bldg, Rm.
1067, Washington, DC 20201, 202-401-2808) and are applicable to the time period
covered by the proposed award. The NCSU F & A Rate Agreement negotiated with
DHHS may be viewed and printed at http: //www ncsu.edu/sparcs by clicking on the link
“NCSU Id Numbers”, etc.

INRC = §139. 914 00 and NCSU = §16.578. 00)

m
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Cost Matching Associated with this Request for Proposal
Cost Matching Resources: :
College of Engineering $75,000.00 in cash contribution towards Grad
Student '
Dept. of Nuclear Engineering $75,000.00 in cash & in under-recovered overhead
~ as cost Matching

GRAND TOTAL OF COST MATCH from NCSU = $150,000.00

Grant from NRC: $450.000.00
Cost Matching from NCSU: $150.000.00
Total project cost: $600.000.00

/
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Current and Pending Support for
Yousry Y. Azmy

Current Support:

North Carolina State University's Graduate Fellowship In Nuclear Engineering

(NCSU-GFINE)
US Nuclear Regulatory Commission
Amount: $456,000 8/1/2009 - 6/30/2014 co-P!
Effort: 1 week summer (plus 1 week Release Time)

Academic Development Program for a Jumor Faculty in NC State's Department of

Nuclear Engineering
US Nuclear Reguiatory Commission
Amount: $450,000 5/1/2010 - 4/30/2013 Pl
Effort: None (plus 1 week Release Time)

Academic Career Development for a Nuclear Engineering Junior Faculty at North
Carolina State University

US Nuclear Regulatory Commission -

Amount: $385,000 4/1/2012 - 3/131/2015 P

Effort; | None

North Carolina State University's Graduate Fellowship In Nuclear Engineering
(NCSU-GFINE)

US Nuclear Regulatory Commission
Amount: $400,000 : 7/1/2013 - 6/30/2016 co-Pl

Effort: 1 week summer (plus 1 week Release Time)

Accurate Holdup Calculations with Predictive Modeling & Data integration
US Department of Energy's Nuclear Energy University Program (NEUP)
Amount: $875,000 10/1/2012 - 9/30/2015 Pi

Effort; 2 weeks summer (plus 2 weeks Release Time)

Pending Support:

This proposal

US Nuclear Regulatory Commission ,

Amount: $450,000 7/1/2014 ~ 8/30/2017 P!
Effort: None

Relationship to Other Projecls:

The proposed project is not directly related to the previous NRC projects whose
funding have already been assigned or expended on the development of academic
careers of hired junior faculty. The funds requested in this proposal will be utilized to
recruit top quality applicants to the currently open faculty position in Fission Power
Reactors. Once hired, the grant will be deployed to develop his/her academic career
with adequate resources in light of declining State suppon due to the economic
crisis. and due to pressures on the Deparntment’s budget following multiple junior
facuity hires in the last three years.
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Summary of Results from Past NRC Education Grant Funding
One project completed:

Faculty Development Grant

US Nuclear Reguiatory Commission

Amount: $420,000 8/1/2008 - 7/31/2011 co-PI

Effort: None (1 week Release Time)

This project was used for the benefit of 3 junior faculty members:

% Dr. Steve Shannon, hired January 1, 2008 as Associate Professor of Nuciear
Engineering — earned tenure May 2012,

< Dr. Hany Abdel-Khalik, hired October 1, 2007 as Assistant Professor of Nuclear
Engineering — promoted to Associate Professor with tenure in May 2013.

< Dr. Jacob Eapen, hired January 1, 2008 as Assistant Professor of Nuclear Engineering —
undergoing review this for promotion to Associate Professor with tenure; successfully
cleared the Departmental and College review levels, final University level decision due
May 2014. We anticipate the University level review to confirm the strong support at the
Department and College levels and grant promotion and tenure to Dr. Eapen.

Four projects still ongoihg:

North Carolina State University's Graduate Fellowship In Nuclear Engineering (NCSU-

GFINE)
* US Nuclear Regulatory Commission
Amount: $456,000 8/1/2009 - 7/31/2013 .co-P!
Effort: 1 week summer (plus 1 week Release Time)

This project awards 2 GFINE fellowships annually. So far Fellows have successfully
completed their pursued degrees. Progress reports submitted regularly per NRC
schedule. Due to remaining unspent funds in this project it was extended till 6/30/2014.

Academic Development Program for a Junior Facully in NC State's Department of Nuclear

Engineering
US Nuclear Regulatory Commission
Amount: $450,000 5/1/2010 — 4/30/2013 P
Effort: None

This project is presently used for the benefit of Dr. John Mattingly who was hired in June
2011 as Associate Professor of Nuclear Engineering. Dr. Mattingly led a successful
career in the area of nuclear security at Sandia and Oak Ridge National Labs until we
recruited him away from the former using this Faculty Development Award as
inducement. He is making excellent progress towards his tenure case due next
Academic Year.

Academic Career Development for a Nuclear Engineering Junjor Faculty at North Carolina
State University

US Nuclear Regulatory Commission

Amount: $385,000 41112012 - 3/31/2015 Pi

Effort: None

This project is presently used for the benefit of Dr. Igor Bolotnov who was hired in January
2012 as Assistant Professor of Nuclear Engineering. Dr. Bolotnov holds a Joint Faculty
Appointment with Oak Ridge National Laboratory and is an active contributor to the

m
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research effort in CASL. He successfully completed his three-year review and was
reappointed for a second term as Assistant Professor of Nuciear Engineering with his
tenure and promotion review scheduled for Academic Year 2016/17.

North Carolina State University's Graduate Fellowship In Nuclear Engineering (NCSU~

GFINE)
US Nuclear Regulatory Commission
Amount: $400,000 7/1/2013 - 6/30/2016 co-Pl
Effort: 1 week summer (plus 1 week Release Time)

Second phase continuation of GFINE project described above designed to continue:
awarding fellowships for a subsequent three year period.
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College of Engincering
Aesearch and Gesouate Programs

March 20,2014

Ma. Nancy lHebron-lsreal
Grants Program Manager
LS. Nuclear Regalatory Commission
Washirgton. DC 20535-0001

i~ By
Dear Ms..tebron-Isreal:
The College of Engmeenng at NC State University (NCSL) is pleased 10 endorse the Faculiy
Buvelopment Grant proposal being submitted by wur Oepziiment of Nuclear kngineering in
response to the program zpnouncement  NRC-HQ-84-14-FOA-0002.  Qur Deparunent is
experiencing a perod of rapid growih in both student enrollment as weil as sponsored rescarch
activity. and we recruited fuculty member with expertise in the fission power reactors areas to
accommaodate this expansion. The opponunity presented by the Faculty Development Grant will
allow us 10 leverage the investments being made by the Staie of North Carolina to grow this
unportant educational and research infrastructure,

In support of this proposal. the Callege 15 pleased (o commit a tolal cash contribution of non-
federn! funds m the amount of §75.000. These funds will be contributed as §25.000 per year tor
cach year of the grant i support of graduate students.

We appreciate your consideration ot this grant proposai 2nd ook torward 1w your suppon

Singercly.
'\ : y S e
NN ’,__\(_):-,_,.,.N-«

p

N .
John G. Gilligan
Professor and Exccutive Associate Dean
College of E:ngineering




W o Yousry Y. Azmy - Professor & Head ”
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Department of Nuclear Engineering Voice: 919.515.3385
Campus Box 7909 Fax: 919.515.5115
Raleigh. North Carolina 27695-7908  Email: yyazmy@ncsu.edu

Date: March 20, 2014 - - %ﬁ”%y\/é
From: Yousry Y. Azmy, Professor & Head, Department of Nuclear Engineering

Subject: Cost Sharing Commitment to Proposal submitted to NRC (NRC-HQ-84-14-FOA-
0002) .

To Whom It May Concern

The Department of Nuclear Engineering at NC State University strongly supports the proposal

- submitted in response 1o the US Nuclear Regulatory Commission’s (NRC) Funding Opportunity

Announcement NRC-HQ-84-14-FOA-0002. We recognize the benefit to our Department’s
future since winning such award willimprove our chances of recruiting top caliber candidates
for our open facuity position in the area of fission reactor power engineering from a more
diverse pool of appticants. This s critical to maintain our capabilities in this area central to the
nuclear power industry for the benefit of our students, our industrial and governmentat
partners, including NRC, and for the benefit of our nation at large. For this reason the
Department of Nuclear Engineering commits 525,000 per year for three years in cost sharing
of this project if selected for award by NRC. More specifically we will match half of every
dollar awarded by NRC above the baseline of $300,000 over three years, with the other half
dollar matched by NC State’s College of Engineering. This Cost-Sharing arrangement is in full
accord with the description provided in the above cited FOA.
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BUDGET INFORMATION - Non-Construction Programs OMB Number 4040-0008
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SECTION A - BUDGET SUMMARY

Grant Program Catalog of Federal i : - :
Funct.io.n or Domestic Assistance | Estimated Unobligated Funds New or Revised Budget
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SECTION B - BUDGET CATEGORIES

6. Object Class Categories GRANT PROGRAM. FUNCTION OR ACTIVITY — .
(1} {2) (3} {4) 8
INRC-HQ-84-14- H/A — _-_]l | !
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! I
1
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Lo S | RO |
a. Personnel ! 182,976 00ji§ L 81,000 ool|§ is s| 2s3.97 oo
b. Fringe Benefits 26,362 ool | 4455 00| | ] [ 3.817 00|
e - - e e m e o - - B T e
c. Travel --~~—~-~-~-——~“’000ﬂ l o‘oﬂ l_ l ! 24,000 00,
d. Equipment . °.°—“l { ¢ oo [ __l :
e. Supplies . a2 oofl | o ool | 22,950 oc
o o R e - : !
f. Contractual 0 09|, { 0.00; B :
g. Construction #“*_"_9.0_;‘ . oo : B J [ }
h. Other 58.056 otﬂ L 1,218 63J ; | L g9 272 oo}
i. Total Direct Charges {(sum of 6a-6h) {L 334,348 °°| { 115-6"3-0°| ,l J . 3[ o 451.01_1_9_0]
i. Indirect Charges | 115,656 00|l | 33.327 00} | 8 148,583 00|
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SECTION C - NON-FEDERAL RESOURCES
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15. TOTAL {sum of lines 13 and 14) s! 200,000 volls N _"50,'06‘6.65} s[v " so,000 ocﬂ s! 7750 voe ooj s :A N 56,990 0 |

(a) Grant Program:

SECTION E - BUDGET ESTIMATES OF FEDERAL FUNDS NEEDED FOR BALANCE OF THE PROJECT

FUTURE FUNDING PERIODS (YEARS)
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OMB Number 4040-0007
Exprraton Date: 06/30/2014

ASSURANCES - NON-CONSTRUCTION PROGRAMS

} Public reporting burden for this collection of mformation 1 estimated to average 15 minutes per response, including time (or reviewing

; instructions. searching existing data sources. gathering and maintaining the data needed. and compleling and reviewing the collection of
: nformation. Send comments regarding the buraden estimate or any other aspect of this collection of information, including suggestions for
§ reducing this burden, to the Office of Management and Budgel. Papenwork Reduction Project (0348-0040). Washington, DC 20503,

PLEASE DO NOT RETURN YOUR COMPLETED FORM TO THE OFFICE OF MANAGEMENT AND BUDGET. SEND

'IT TO THE ADDRESS PROVIDED BY THE SPONSORING AGENCY.

NOTE:  Cenain of these assurances may not be applicable to your project or program. If you have questions. please contact the
awarding agency. Further, certain Federal awarding agencies may reqguire applicants to cedify lo additional assurances.

As the duly authorized representative of the applicant. | certily that the applicant:

1

If such is the case. you will be notified.

Has the 1egal authonty to apply tor Federat assisiance
and the institutional. managenal and inancial capabiity
(inciuding funds sufficient ta pay the non-Federal share
of project cost) to ensure proper planning. management
and completion of the project described in this
apphication

Wili give the awarding agency, the Comptroller General
of the United States and, if appropniate, the State.
through any authonzed representative, access o and
the nght to examine all recorgds. books. papers, or
documents related to the award: and will establish a
proper accounting system in accordance wilh generally
accepted accounting standards or agency directives.

Will establish safeguards to prohibit employees from
using thetr posttions for a purpose that constitutes or
presents the appearance of personat or organizational
conflict of mterest, or personal gam.

Wili initiate and comprete the work within the applicable
ume frame alter receint of approval of the awarding
agency.

Wili comply with the Intergovernmental Personnel Act of
1970 (42 U.S.C. §§472B-4763) relating to prescribed
standards for merit systems for programs funded under
one of the 18 statutes or regulations specified in
Appendix A of OPM’s Standards for a Ment System of
Personnel Administration {5 C F R. 800, Subpart F})

Wil comply with all Federal statutes relating 10
nondiscrimination, These include but are not imited to:
(a) Title V1 of the Civil Rights Act of 1964 (P.L. 88-352)
which prohuonts discrimunation on the basts of race. color
or nationat ongin: {b) Titie 1X of the Educauon
Amendments of 1972, as amended (20 U.S.C §§168%-
1683, and 1685-1686). winch prohibits discrimination on
the basis of sex: (¢) Section 504 of the Rehabilitation

Previous Edition Usable

[rackig: Numper GRANT HInI e

Authorized for Local Reproduction

Act of 1973, as amended (29 U.S.C. §794), which
prohibits discrimination on the basis of handicaps: (d)
the Age Discnmination Act of 1975, as amended (42 U.
S.C. §§6101-6107), which prohibits discnmination on
the basis of age; (e) the Drug Abuse Office and
Treatment Act of 1972 (P.L. 92-255), as amended.
refating to nondiscrimination on the basis of drug
abuse; (f) the Comprehensive Alcohol Abuse and
Alcoholism Prevention, Treatment and Rehabilitation
Act of 1970 (P.L.. 91-616). as amended. relating {0
nondiscrimination on the basis of alcoho! abuse or
alcoholism: {g) §§523 and 527 of the Public Health
Service Act of 1912 (42 U.8.C. §§290 dd-3 and 290
ee- 3), as amended, relating o confidentiality of alcohol
ana drug abuse patient records; (h) Title Vill of the Civil
Rights Act of 1968 (42 U.S.C. §§3601 et seq.), as
amended, relating 1o nondiscrimination in the sale.
rental or financing of housing; {i) any other
nandiscrimination provisions in the specific statute(s)
under which application for Federal assistance is being
made; and, (j) the requirements of any other
nandiscrimination statute(s) which may apply to the
application.

Will comply, or has aiready complied. with the
requirements of Titles I and 1l of the Uniform
Relocation Assistance and Real Property Acquisition
Policies Act of 1970 (P.L. 91-646) which provide for
fair ang equitable treatment of persons displaced or
whose praperty is acquired as a resull of Federal or
{ederally-assisted programs. These recuirements
apply to all interests in real property acquired for
project purposes regardiess of Federal participation in
purchases.

Wil comply. as applicable. with provisions of the
Hatch Act (5 U.S.C. §§1501-1508 and 7324-7328)
which imit the political activities of employees whose
principal employment aclivities are funded in whole
or in part with Federal funds.
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8. Wili comply, as applicable, with the provisions of the Davis- 13. Wili assist the awarding agency in assuring compliance
Bacon Act (40 U.S.C. §§276a to 2762-7), the Copeland Act with Section 106 of the National Historic Preservation
(40 U.S.C. §276c and 18 U.S.C. §874), and the Contract Act of 1966, as smended (16 1.5.C. §470), EO 11593
Work Hours and Safely Standards Act (40 U.5.C. §§327- (identification and protection of historic properties), and
333), regarding labor standards for federally-assisted the Archaeological and Historic Presesvation Act of
construction subagreements. 1974 (16 U.5.C. §§469a-1 et seq.).
1Q. Wil comply, if applicable, with flood insurance purchase 14. Will comply with P.L. 93-348 regarding the protection of
requirements of Section 102(a) of the Flood Disaster human subjects involved in research, development, and
Protection Act of 1973 (P.L. 93-234) which reguires related activilies supporied by this award of assistance.
recipients in a special flood hazard area to participate in the N . .
program and to purchase flood insurance if the tota costof 15 Will comply with the Laboralory Animal Wellare Act of
insurable construction and acquisition is $10,000 or more. 1966 (P.L. 89-544, as amended, 7 U.S.C. §§2131 el
seq.) pertaining to the care, handling. and treatment of
11. Wil comply with environmental standards which may be warm blooded animals held for research, teaching, or
prescribed pursuant to the following: (a) instilution of other activities supported by this award of assistance.
environmental quality control measures under the National . . . o
Environmental Policy Act of 1969 (P.L. 94-190) and 16. Will con}ply with the Lead-Based Paint Ponsoqlng
Executive Order (EO) 11514, (b) notification of violating Pfev?*_\!lon Act (42 U.S.C. §8§4801 et seg.) which
facilities pursuant to EO 11738; (c) protection of wetiands prohibits the use of leag-based paint in construction or
pursuant to EO 11990; (0) evaluation of flood hazards in rehabilitation of residence structures.
ﬂoqdplams 'f‘ accorda_nce with EO 11988, (e) assurance of 17. Will cause to be performed the required financial and
project consistency with the approved State management compliance audits in accordance with the Single Audit
program developed under he Cazstal Zone Management, Act Amendments of 1996 and OMB Circular No. A-133
Act of 1972 (16 U.S.C. §§1451 et seq.): (f) conformity of “Audits of States, Loca! Governments, and NorProfit
Federal actions to State (Clean Air) Implementation Pians Organizations.” ) !
under Section 176(c) of the Clean Air Act of 1955, as ,
amended (42 U.S.C. §§7401 et seq.); (g) protection of 18. Will comply with all applicable requirements of all other
underground sources of drinking water under the Safe Federal laws, executive orters, regulations, and policias
Drinking Water Act of 1974, as emended (P.L. 83-523); governing this program.
and, (h) protection of endangered species under the
Endangered Species Act of 1973, as amended (P.L. 93- 19. Wil comply with the requirements of Section 106{g) of
205). the Trafficking Victims Protection Act (TVPA) of 2000, as
] L amended (22 U.S.C. 7104) which prohibits grant award
12, Will comply with the Wild and Scenic Rivers Act of recipients or a sub-recipient from (1) Engaging in severe
1868 (16 U.S.C. §§1271 et seq.) related tn protecting forms of trafficking in persons during the period of time
componants or pplential components of the national that the award is in effect (2) Procuring a commercial
wild and scenic rivers system. sex act during the period of time that the award is in
effect or (3) Using forced labor in the performance of the
award or subawards under the award.
SIGNATURE OF AUTHORIZED CERTIFYING OFFICIAL TITLE
IKaren Henry lEXEC-'JTIVE JIRECTOR J
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EXECUTIVE SUMMARY"

Title: A Materials for Nuclear Energy Systems Faculty Development Program at Boise
State University
Pls: Dr. Darryl P. Butt (darrylbutt@boisestate.edu, 208-426-1059)

Dr. Peter Millner (petermuliner@boisestate.edu, 208-426-5136)
1910 University Drive
Boise, ID 83725

Personnel: Dr. Janelle P. Wharry (janellewharry@boisestate.edu, 208-426-5659)
Materials Science & Engineering, Boise State University

Request:  $150,000/year over 3 years

This proposal establishes a Materials for Nuclear Energy Systems Faculty Development
Program within the Materials Science and Engineering (MSE) Department at Boise State
University. The program will help Dr. Janelle Wharry, Assistant Professor of MSE, broaden her
research capabilities and experlise, grow her professional network, develop nuclear science &
technology {(NS&T) related curriculum, ang prepare students to enter the nuciear workforce. The
program also includes an annual NS&T career fair, which will raise awareness and interest in
employment in the nuclear industry. Success of this faculty development program will enable Dr.
Wharry to cultivate a Materials for Nuclear Energy Systems research community at Boise State,
ensuring long-term success and sustainability of her academic career, and allowing her to
continually produce a qualified group of students aspiring toward nuclear careers. An advisory
panel compnsed of MSE Department, nuclear industry, and national laboratory representatives
will evaluate success of this faculty development program. Boise State will leverage
$50.000/year cost share to enhance the educational benefits of this program.




PROJECT DESCRIPTION: A Materials for Nuclear Energy Systems Faculty Development
Program at Boise State University

1. Rationale

The proposal objective is to establish a Materials for Nuclear Energy Systems Facully
Development Program in the Materials Science and Engineering {MSE) Department at Boise
State University in Boise, ldaho. The purpose of this program is to prepare Boise State students
to enter the nuclear workforce by ensuring a successful faculty member is in place to oversee
their training. Through this program, Dr. Janelle Wharry, Assistant Professor of MSE, will extend
her professional network. augment research capabilities. and curate nuclear science and
technology learning opportunities for students. Careful program design, management. and
evaluation will enable Dr. Wharry to foster a Materials for Nuclear Energy Systems research
community at Boise State, ensuring her long-term success and sustainability in academe, and
enabling her to continually train a qualified pool of students aspiring toward nuclear careers.

Growing nuclear research capacily and educational output at Boise State would support a
robust and enduring nuclear research agenda in idaho. Located only four hours from Boise,
Idaho National Laboratory {INL) has a rich history in nuclear science and tectinology (NS&T)
pursuits, and is a regional economic driving force. INL researchers engage actively with Boise
State faculty and students. A notable research-education partnership is the Center for Advanced
Energy Studies (CAES), housed on the INL campus, in which the State of Idaho invested $17
miflion to connect research at INL with private industry and with its three public universities—
Boise State. idaho State University. and University of Idaho. The center opened in 2009.

This proposal describes the benefits of providing NRC support at Boise State: program design,
oversight, and evaluation: and institutional commitments.

2. Supporting a Quality University, Department, and Researcher

2.1 Boise State University and the Impacts of CAES

Boise State is the largest higher education institution in the State of Idaho with 22,000 students
and over 800 full-time faculty. Substantive ongaing support from the State of Idaho has drawn
Boise State into NS&T-related fields. State support of CAES has provided Boise State with
state-of-the-art research facilities, faculty and staff salaries. student stipends, and a streamlined
process for collaborative cross-institutional research. Since the inception of CAES, Boise State
has hired one tenure-track faculty member, three research facully members, and three research
scientists with expertise in nuclear materials and fuels, effects of radiation on corrosion,
radiation detection, and characterization of radiogenic isotopes. Boise State also participales in
the 2+2 Scholars Nuclear Engineering Program, which allows undergraduates to complete their
first two years of study at any idaho public university. and their final two years at the joint ldaho
State-University of idaho campus 1n idaho Falls while working as interns at INL. Additionally,
Boise State was awarded a 2008 NRC Graduate Fellowship Grant (NRC-38-08-855), which has
supported 9 graduate students. 4 of whom have graduated and entered NS&T-related careers.

The Materials for Nuclear Energy Systems Faculty Development program would be a significant
component supporting idaho’s focus on NS&T. The program is also aligned with the Boise State
University vision, as expressed in its 2012-17 strategic plan, 1o achieve distinction as a
metropolitan research university and function as an engine to drive the Idaho economy and
provide significant return on public investment. The program will both utilize and enhance
relationships between Boise State, INL, and CAES, leveraging strategic statewide priorities.

2.2 The Boise State Materials Science Department (MSE)
The MSE Department at Boise State has grown rapidly since its inception in 2004. To
complement its existing bachelor's and master's degree programs, the department added a




doctoral program in fall 2012. made possible in part by a $13 million gift from the Micron
Foundation. the largest gift in Boise State hislory. The MSE Doctoral program has grown to 25
students from 7 states and 4 countries. and enjoys interdisciplinary richness. being taught
cooperatively by more than 20 faculty members from the Colleges of Engineering and Arts and
Sciences. MSE annual research expenditures were $3.13 million in fiscal year 2013.

2.3 Faculty Recruitment and Quality

Dr. Wharry is a qualified faculty member worthy of program support. As the MSE Depariment
prepared to launch its doctoral program, it conducted a 2011 faculty search. ldaho's
demonstrated fiscal support for NS&T and the doctoral program launch together created a
climate in which the university was able to attract high-quality applicants for 6 tenure-track
assistant professors. Among them, the university created a tenure-track faculty position for Dr.
Wharry in Materials for Nuclear Energy Systems. She started in January, 2013. Dr. Wharry is a
nuclear engineer who studies the effects of irradiation on materials, seeking 10 mitigate
premature materials failure and any accompanying safety and environmental consequences
from nuclear energy systems. She began her nuclear career in 2006 as a. junior engineer,
during which time she authored a nuclear industry recruitment and retention report™. She
demonstrates an ongoing commilment to nuclear science and technology, and to helping grow
the nuclear workforce. Since joining Boise State, Dr. Wharry has also demonstrated that she is
a successful and capable facuity member, winning multiple experiment proposals. earning
outstanding teaching evaluations, and serving as a mentor for minority engineering students.
Please see Dr. Wharry's CV for her full qualifications.

3. Faculty Development Program S
The facully development program accesses facilities. networking, and workforce development
opportunities offered through the Boise State, INL, and CAES affiliation. By the conclusion of
this program, Dr. Wharry will be poised to build a Materials for Nuclear Energy Systems
research community centered at Boise State, but with influence beyond Idaho through cultivated
research collaborations and placement of graduates in the nuclear workforce. To achieve this
outcome, the program integrates research, teaching, and service to streamline Dr. Wharry's
efforts and create a clear path toward success. University support mechanisms are underlined.

3.1 Research .

Dr. Wharry's research links the irradiation-induced microstructure and mechanical property
changes in alloys used for nuclear reactor structural and cladding materials. By connecting
microstructure with mechanics, Dr. Wharry's work will yield 8 more robust understanding of the
mechanisms of irradiation damage and embrittlement. This faculty development program plans
for the growth and expansion of these research efforts. in addition, Dr. Wharry's research has
wide-ranging applicability over muitiple material systems used in nuclear power generation. As
part of this faculty development program, Dr. Wharry will diversify her expertise to ceramic fuels,
silicon carbide, and materials processing and joining, enabling increased collaboration amongst
Boise State, INL, and CAES. This effort will reinforce the State of idaho's investment in NS&T
and help Dr. Wharry draw upon existing research expertise at INL and CAES to sirengthen her
own research efforis. Faculty development program funds will support two graduate students,
two undergraduate researchers, irradiation experiments, and materials characterization costs.

Dr. Wharry will also use the faculty development program to attend two conferences each year
to build her professional network, form collaborations, and disseminate her research. Among the
conferences she will attend are the Nuclear Fuels and Structural Materials symposium held
every even year at the American Nuclear Society Annual Meeting, and the Microstructural

I} hitp:/inaygn.org/wp-content/uploads/2012/07/2006-NAYGN-RandR-Benchmarking-Repon.pdf




Processes in lrradiated Materials symposijum held every odd year at The Minerals, Metals &
Materials Societly Annual Meeting. Both symposia draw members from the international
radiation materials science community. allowing Dr. Wharry to present her work to a relevant
audience. These conferences provide networking opportunities with both nuciear and materials
professionals, maximizing the return on funds spent on conference attendance.

Startup Package: The MSE Department at Boise State provided Dr. Wharry with a $250,000
startup package. from which she has been able to eguip a laboratory for metaliography and
specimen preparation. She has also used the funds for materials characterization such as
transmission electron microscopy instrument fees to obtain preliminary research findings. and to
begin to disseminate those findings at conferences and workshops.

Annual Review and Mentorship: To gauge new faculty progress, Boise State forms a tenure and
promotion review committee for each tenure-track faculty member during his or her first year of
employment. The new faculty members then submit annual reports of their research. teaching,
and service accomplishments to the committee. The approach offers frequent feedback and
evaluation, enabling new facully members to make adjustments to ensure long-term success. P)
Dr. Darryl Butt is Distinguished Professor and former Depariment Chair of MSE, Associate
Director of CAES, and has conducted extensive nuclear fuels and materials research. He chairs
Dr. Wharry's committee and is her mentor. Co-P! Dr. Peter Mdliner, Distinguished Professor and
Department Chair of MSE, also meets with tenure-track faculty members following their annual

- review to discuss their accomplishments and the review process.

3.2 Teaching

Boise State has begun to include NS&T in course and degree offerings to provide students the
option of studying a topic relevant to statewide priorities and employment opportunities. This
program will enable Dr. Wharry to advance these efforts. Dr. Wharry developed a course on
Radiation Materials Science {MSE 497/527), which covers fundamentat radiation damage
processes and the physical and mechanical effects of irradiation in materials. in the long-term,
Dr. Wharry will incorporate hands-on laboratory sessions to complement lectures, providing
students with a more concrete and tangible learning experience. Laboratory sessions could
include irradiation hardening measurements or TEM imaging of irradiation damage. Dr. Wharry
will use program funds to develop this curriculum, prepare malerials. and pay instrument usage
fees. Materials studied in the course will align with those Dr. Wharry is studying in her research.

 Program funds will also help Dr. Wharry set up an academic minor in Nuclear Engineering. The
minar will enable Boise State College of Engineering students to gain familiarity with nuclear
engineering concepts. making them more attractive 1o nuclear employers. In its formative
stages. the minor will fikely overlap with the 2+2 Scholars Program, further strengthening ties
between Boise State and other NS&T-focused institutions in Idaho. Dr. Wharry will raise
awareness of the minor by developing and presenting nuclear engineering and Materiails for
Nuclear Energy Systems moduies in Introduction to Engineering (ENGR 120) and introduction
to Materials Science and Engineering (ENGR 245). both of which enroll >100 students who
could became interested in NS&T.

Teaching Commitments: MSE faculty teach one course per term. Dr. Wharry has thus far taught
Radiation Materials Science (MSE 487/527. spring 2014) and Mechanical Behavior of Materials
{MSE 512, fall 2013). She will continue to teach MSE 512 for at least 3 years, and MSE 497/527
at east through the duration of the grant. Course assignments intersect with her research, and
repetition of the same course ensures efficiency and improved teaching effectiveness.

Cenler for Teaching and Learning (CTL): The CTL offers workshops to help faculty increase
efficiency. implement teaching pedagogies. and integrate novel classroom technologies. The
CTL also conducts mid-term course assessments, gathering student feedback so faculty can




adjust strategies to improve teaching effectiveness during instead of after the semester. The
CTL Ten Before Tenure Program requires faculty members to complete 10 teaching workshops
and develop a teaching philosophy. As part of the proposed faculty development program, Dr,
Wharry will conduct mid-term assessments and continue her participation in Ten Before Tenure.

Faculty Connections: Boise State's Faculty Connections programs connect facully across
disciplines for career development, mutual learning. and community building. Activities include
career conversations, faculty interest groups, and interdisciplinary mentoring. As part of the
proposed program. Dr. Wharry will continue her participation in Faculty Connections aclivities.

3.3 Service

As part of the proposed faculty development program, Dr. Wharry will host an annual Nuclear
Science & Technology Career Fair to introduce Boise State students to the variety of career
paths available in nuciear. Representatives from the nuclear industry and national [aboratories
will hold discussion sessions o inform students of how they became involved in NS&T-related
employment. The purpose of the career fair is to demonstrate that the nuclear field offers
employment opportunities for all majors, including engineering, business, and liberal arts. INL
and Westinghouse have already committed support and participation (see letters of support).
Boise State's STEM Station, Career Center, and Engineering Student Support Office will heip
organize, publicize. and carry out the career fair {see letter of supporl).

Service Expectations. The MSE Department recognizes the considerable effort required to hast
the career fair, and supports Dr. Wharry's success by counting this toward her service load.

4. Program Management and Evaluation

4.1 Program Management

Because of P| Dr. Butt's mentorship of Dr. Wharry and his familiarity with nuclear fuels and
materials, he will oversee and administer this program. As former MSE Department Chair, he
also has thorough knowledge of the annual review process, fenure and promotion process,
assignment of teaching responsibilities, and departmental governance. The current Department
Chair. co-P! Dr. MUliner, is also available for consultation and support.

Administrative support is also available to help manage this program. A team of administrative
professionals in the MSE Department assist facuity with such tasks as equipment ordering,
student appointments, and travel arrangements. College of Engineering support staff provide
faculty with access to critical financial information. The Boise State Office of Sponsored
Programs is availabie to assist faculty with proposal development and submission.

4.2 Program Evaluation »

The purpase of this program is to fill the void in the nuclear warkforce through Dr. Wharry's
holistic career development. So above all, program evaluation will assess Dr. Wharry's impact
on student interest. placement. and performance in NS&T careers. To this end. student
participants in all program components—graduate and undergraduate research, courses and
course madules, and the NS&T career fair—will complete interest surveys. Surveys will gauge
how Dr. Wharry, through this program. increased their awareness of and interest in NS&T
careers. Survey results will guide program maturation and improvement. Career placement and
performance will be evaluated by surveying nuclear industry hiring managers who interviewed
and/or hired Dr. Wharry’s students. These surveys will identify students’ capabilities and
limitations, helping fine-tune Dr. Wharry's advising and teaching methods. These surveys will
continue even after the conclusion of the grant, to facilitate continual improvement in Boise

State's NS&T programs.




More quantitative academic career development criteria will also be evaluated, including Dr.
Wharry's actions toward: attracting external funding o sustain research activity, cultivating
collaborations within and external to Boise State, and disseminating research in journals and at
conferences. Evaluation of Dr. Wharry's research efforts will also consider graduate student
progress toward degrees and student presentations and publications. Dr. Wharry's teaching will
be evaluated through end-of-semester teaching evaluations, participation in workshops and
enrichment activities. and undergraduates matriculating into NS&T-related graduate study.

An advisory panel will conduct the evaluations of this program, meeting annually to review
program progress and implementation, 1o ensure program success. The panel will provide
feedback to Dr. Wharry through face-to-face discussions and furnish an evaluation letter to the
NRC with an annual report. The evaluation will acknowledge successes and accomplishments
of the program, lessons learned, and suggested paths to improve program implementation,

The panel will include representatives from the MSE Department, who will refiect upon program
progress with respect to departmental and university performance expectations. A nuclear
industry representative will ensure Dr. Wharry's research trajectory is industry-relevant. They
will also inform the panel of the skilis desired of new hires in industry. allowing Dr. Wharry to
hone her training methods to ensure competitiveness and success of her graduates in the
nuclear workforce. A national laboratory representative will ensure research progress is
consistent with the direction of the laboratories and national priorities. The panel will meet
immediately after the grant begins in September 2014, then every September thereafter through
the conclusion of the grant. The kick-off meeting will be held at Boise State, with later meeting
locations rotating between the participating institutions. The panelists are:

Dr. Darryl Butt {Panel Chair)

Dr. Peter Miliner '

Paula Freyer, Fellow Engineer and Metallurgist, Westinghouse (see support letter)

Dr. Mitchell Meyer, Nuclear Fuels & Materials Division Director, INL (see support letter)

5. Non-Federal Support

5.1 Initial Cost Sharing

in addition to the startup package provided for Dr. Wharry, Boise State University is making a
substantive financial commitment 1o this facuity development program and will match $50,000
per year aver its 3-year duration (please see support letter). The MSE Department will provide
one graduate student assistant salary line to this program, This salary line is valued at $50,000,
which covers stipend. tuition, and fees for one Ph.D. student who will assist in research
endeavors. These leveraged funds enhance the educational benefits of this faculty development
program by training another student to enter the nuclear workforce.

5.2 Program Sustainability

The proposed program will catalyze a Materials for Nuclear Energy Systems research
community at Boise State. The program is designed such that at its conclusion, Dr. Wharry will
be able to sustain research efforts through externa! research funding from federal and non-
federal entities. NRC funds will have helped to build a pool of graduate and undergraduate
student researchers, who will aid Dr. Wharry in acquiring preliminary results for future proposals
and publications. Pragram travel funds will have enabled Dr. Wharry and her students to ’
present research findings at conferences. from which will arise new collaborations and
opportunities. Thus. Dr. Wharry will be well equipped to attract external support for sustaining
her research efforts. Boise State will sustain the laboratory costs for MSE 497/527 by assessing
laboratory fees on student tuttion. Career fair expenses will be sustained by seeking industry
and/or national laboratory sponsorship.




BUDGET AND BUDGET NARRATIVE

A. Personnel $263,976

Dr. Darryl Butt: The Principal investigator's role will be to manage the program and char the
advisory panel which will evaluate program implementation. No funding is requested for Pl Butt.

Dr. Peter Milllner: The Co- Principal Investigator's role will be to support program mahagement
and serve on the advisory panel to evaluate program implementation. No funding is requested
tor Co-Pi Miillner. '

Dr. Janeile Wharry. The supperted personnel’s role will be to progress through the proposed
facuity development program to become a successful and productive faculty member. Funds to
support 1 academic year month and 1 summer month per year are requested, with the first year :)k' C’J
of funding.nase.cxona.s,mgmh«salary--afLE%o08.ﬁ}ears 2and3i 3% (ai —

{b) (66 ST

PhD Graduate Research Assistants (2): The GRA's roles will be to conduct Materials for
Nuclear Energy Systems research. under the advisarship of Dr. Wharry. GRA stipend support is
shared between NRC funds and BSU match. One $27.000 annual GRA stipend will be
supported by NRC with the second $27,000 annual GRA stipend paid by BSU as part of the
match commitment. Total NRC stipend request is $81,000 and total BSU stipend match is
$81.000.

BSU budgeting procedures. Total salary request for Dr. Wharry i

Undergraduate Research Assistants (2): The UGRA's roles will be to conduct Materials for
Nuclear Energy Systems research, under the advisorship of Dr. Wharry. UGRAS are paid an
hourly rate of $11-$12/hour, depending on experience. UGRAs will work a total of
approximately 1,245 hours per year. Annual wage request is $14.300. totaling $42.900 for the

project.
B. Fringe Benefits $30,817

Fringe benefit rates are calculated by the Idaho Controller’s office, and are 32% for Dr. Wharry.
Fringe benefits cover health and retirement benefits and payroll taxes. Fringe benefit rates for
stugents are approximately 7% and cover worker's compensation tax during the academic year
and all payroll taxes in the summer. Part of the fringe benefits will be paid by BSU to meet the
match commitment by supporting one of the GRAs. Below 1s a breakdown:

' Fringe Benefits Yeart

NRC Funds (Dr. Wharry) (B)(6p.116 | 36,3000 | [ 564891 Ci Lo
NRC Funds (1 GRA and 2 UGRAS) $2.456 32,486 $2.486
BSU Match (1 GRA) $1.485 | $1.485 ‘ $1.485

Total NRC fringe benefits request is $26.362 and total fringe benefits match 1s $4,455.

C. Travel $24,000

Domestic: Conference fravel s requested in each year. The Pl and both GRAs will travel to
national conferences, with anticipated locations being the American Nuclear Society Annual
Meeting in 2016 (New Orleans, Lowsiana) and The Minerals, Metals, and Materials Society




Annual Meetings in 2015 (Orlando. Florida) and 2017 (location to be determined). Three
conferences are budgeted each year, with per-person costs estimated at $2.250, or $600 for
registration. $800 for hotel ($225/day for 4 days), $350 for per diem ($70/day for 5 days of per
diem, travel days included}), and $500 for airfare. Annual conference request is $6,750, totaling
$20.250 for the project.

Domestic: In-state travel is request in each year. The GRAs wili travel to Idaho Falls, Idaho for
collaborative activities at the Idaho National Lab and the Center for Advance Energy Studies
(CAES). These activities include use of focused ion beam (FIB), transmission electron
micrascopy {TEM). and local electrode atom probe (LEAP) tomagraphy to characterize material
microstructures. Three 2-3 day trips are budgeted each year, with per-person costs estimated
at $420, or $160 for hotel ($80/day for 2 days), $90 for per diem ($30/day for 3 days), and $170
for rental car and gasoline. Annuali in-state travel request is approximately $1,250, totaling
$3.750 for the project.

Total travel request 1s $24,000. Boise State University adheres to State of idaho travel policies.
D. Equipment $0

None.

E. Supplies $42,950

Materials and supplies. An annual budget is requested to purchase consumables such as SiC
polishing papers, diamond lapping films, diamond polishing suspensions, chemicals for etching
and electropolishing. TEM sample grids, LEAP tip wafers, sample holders, and laboratory
supplies such as gloves and napkins. These consumables will be used for preparing specimens
for irradiation and characterization. Total project request is $6,950. Boise State purchases
consumables from vendors approved for state contracts.

fon/proton irradiations: An annual budget of $12,000 is requested to perform protan and ion
irradiations of materials being studied. The graduate and undergraduate research assistants
funded by this project will interrogate the irradiated materials; students participating in the
Radiation Materials Science course (MSE 497/527) laboratory modules will also investigate
these specimens. This cast is based on the fee schedule at the Michigan lon Beam Laboratory
{http://sitemaker.umich.edu/mibl/files/Rates.pdf). Total project request is $36,000.

Total supplies request is $42.950

F. Contractual $0

None.

G. Construction $0

. None.

H. Other $8%,274

Equipment usage fees for courses: Funds are requested to support.equipment usage for the
Radiation Materials Science course (MSE 487/527) laboratory modules. In each project year 10




students will experiment with irradiated material in the Boise State Center for Materials
Characterization {BSCMC). The equipment to be used is the TEM at $72/hour (2 groups of 5
students for 1.5 hours/week for 4 weeks, or 72x2x1.5x4) and the SEM at $40/hour (2 groups of
5 students for 1.5 hoursfweek for 3 weeks. or $40x2x1.5x3). Annual request is $1.224. totaling
$3.672 for the project. The current BSCMC fees are included as an attachment,

Equipment usage fees for research: Funds are requested to support equipment usage at the
Microscopy and Characterization Suite (MaC8) and BSCMC. The FIB, TEM. and LEAP will be
used to characterize irradiated material microstructures. Annual usage is estimated at 50 hours
at an average cost of $103. Annual request is $5,000, totaling $15,000 for the project. The
current MaCS fees are inciuded as an attachment.

GRA tuition and fees: GRA tuition and fees support is shared between NRC funds and BSU
match. Annual GRA tuition expense will be supported by NRC for one student with the second
student’s annual GRA tuition expense paid by BSU as part of the match commitment. PhD
GRAS tuition remission is for both the academic year and 6 summer thesis credits. The year 1
tuition request includes a 5% anticipated increase over the current academic year, with a 5%
increase applied in each of years 2 and 3. Total NRC tuition request is $37.789 and total BSU
tuition match 1s $31,218. The current year (2013-2014) fees are included as an attachment.

Annual career fair; Funds are requested to support an annual Nuclear Science & Technology
Career Fair on the BSU campus. The purpose of this career day is to introduce students of all
majors to career opportunities within the nuclear industry. There is no venue cost for academic
activities, bui estimated equipment rental is $87.50 for a data projector. $300 for a video
conference unit in order to webcast the career day ($50/hour for 6 hours), and $144 fee for an
AV technician ($18/hour for 8 hours). Annual request is $832, totaling $1,595 for the project.

I. Direct Costs $451,017

Total NRC direct costs are $334,344 and total Boise State University matching direct costs are
$116.673.

J. Indirect Costs $148,983

Indirect costs are applied at the approved research rate of 39% MTDC. Indirect costs charged
to NRC total $115.656 and indirect costs charged on Boise State Unwversity committed match
total $33,327. Below is a breakdown:

| Indirect Expense
NRC Funds $38,723 $38,554 $38.379

BSU Match T 7$11,109 $11.109 :i $11.109

The current indirect cost rate agreement is included as an attachment.

K. TOTALS $600,000

Total NRC costs are $450,000 and total Boise State University matching direct costs are
$150.000. :




o - BUDGET SPREADSHEET
o Effort . o ‘
Budget Categories % Mths Y1Grant Y1 Match Y2 Grant Y2Match  Y3Grant Y3 Match Total Grant Total Match Total Project
Salahes T
PI IOr. C Darryl Butt 0 0 0 0 0 0 0 0 0 0
Co-P1 Dr. Peter Muliner o BCE 0 0 0 0 0 0 0 0 0
St. Person Dr, Janelle Wharry Acad Yr 1% ¢ ? (655 ] £2.843 j 0 110,138 ] 0 129,538 0 .25.538 |1« o
Sr. Person Dr Janelle Wharry Summer  33% 1 09,5567} 0 L9843} 0 11012385 Q T 29.538 ; 0 (29508 GE.
2 PhD GRAs Academic Year ' 100% 9 20,250 20.250 20,250 20.250 20,250 20.250 60,750 60.750 121,500
2 PhD GRAs Summer . 100% 3 6,750 6.750 6.750 6.750 6,750 6.750 20,250 20,250 40.500
Undergraduate Research Assistants _ 100% 12 14,300 0 14,300 0 14,300 o 42,900 0 42,800
- Total Salaries 60,413 27.000 60,986 27.000 61.577 27.000 182,976 81.000 263976
Fringe Benefits T o HFringe
PIDr DarryiButt 30% 0 0 0 0 0 0 0 0 0
Co-Pi Dr Peter Muliner 30% 0 0 0 0 0 0 0 0 0
St Person Dr. Janelle Wharry Acad Yr 3% |(B)(Bya 0 3150 _ 0 £3.244 7] 0 1.9.452 / 0 Coan2 v b
Sr. Person Dr. Janelle Wharry Summer 32% T A088 i a {73450 7 = 0 3044 7 0 04582 4] ada57 | 2% o
2 PhD GRAs Academic Year | 4% 810 810 810 810 810 810 2.430 2.430 4860
|2 PhD GRAS Summer 0% 675 675 675 675 675 675 2,025 2.025 4,050
Undergraduate Research Assistants 7% 1,001 0 1,001 0 1,001 0 3,003 0 3.003
i 8,602 1.485 8,786 1.485 8.975 1485 26,362 4455 30817
cg¢. ~—~ ———————"""" -
Materials and Supplies” - e 3.520 0 2,330 0 1,100 [¢] 6.950 0 6.950
Equipmentusage forresearch =~ ) 5,000 4] 5,000 0 5,000 0 15.000 0 15 000
Annual Career Far 532 0 532 (o] 532 0 1.595 0 1.595
lon/Proton hradialions 12,000 0 12,000 0 12,000 0 36.000 0 36.000
Equipment usage for Radiation Effects lab class 1,224 1] 1,224 0 1,224 0 3.672 g 3.672
Total O&E ) 22,276 0 21086 0 19,856 0 63.217 0 63.217
Traver“ -
Domeshc T o
Travel - Wharry {Conferences) 4,000 0 4.000 0 4,000 0 12,000 0 12,000
Travel - GRAs (Conferences & CAES/INL) 4,000 0 4.000 0 4,000 0 12,000 0 12,000
| Total Travel _ 8,000 0 8.000 0 8,000 0 24,000 0 24,000
Student Costs h T
2 PhD GRA's Fee Remission (academic
year and summer thests credits) 11.986 10.406 12,588 10.406 13.214 10,406 37,789 31.218 69.007
Total Student Costs 11,986 10.406 12,588 10,406 13,214 10,406 37,789 31.218 69.007
Total Direct Costs 111,276 38,891 111.445 38.891 111,621 38.891 334,344 116.673 451,017
Base for H@on 99,291 28.485 98.857 28.485 98.407 28,485 296,558 85,455 382,010
indirect Costs {FEA] 39% MTDC On. -
Campus Research 38,723 11,109 38,554 11,109 38,379 11,109 115,656 33.327 148,983
Total Costs ) 150,000 50,000 150,000 50,000 150,000 50.000 450,000 150.000 500,000




CURRENT AND PENDING SUPPORT - Dr. Darry! Butt

Funded or Pending: Funded

Sponsor: National Science Foundation / award number CMMI-0963501

Title: Research Infrastructure Upgrade — Micron Engineering Center

Project Period: 10/1/10 — 9/30/14

Total Amount: $1,870,343

Person-Months Committed: 0

Description: This project provides upgrades to materials laboratories to enhance power,
ventilation, and other capabilities. One of the upgraded laboratory spaces has been assigned to
Dr. Wharry, and will thus be used in the proposed Materials for Nuclear Energy Systems Faculty
Development Program. '

Funded or Pending: Funded

Sponsor: Department of Energy / award number DE-NEQ000124

Title: BSU Nuclear Science and Engineering Fellows and Scholars

Project Period: 7/1/08 — 6/30/17

Total Amount: $3,000.000

Person-Months Committed: 0

Description: This project provides undergraduate fellowships to qualified students in support of
undergraduate education. This project is related to the proposed Materials for Nuclear Energy
Systems Faculty Development Program because it has encouraged Boise State
undergraduates to develop an interest in nuclear science and engineering.

Funded or Pending: Funded

Sponsor: Battelle Energy Alliance, DOE / award number 68390-02

Title: CAES: Joint Appointment Agreement

Project Penod: 10/1/10 - 9/30/14

Total Amount: $255.114 ‘

Person-Months Committed; 2.5

Description: Through this project, Dr. Darryl Butt is appointed as Associate Director of the
Center for Advanced Energy Studies (CAES). This appointment enhances regional
collaborations between Boise State. the Idaho National Laboratory. and CAES. The proposed
Materials for Nuclear Energy Systems Faculty Development Program will leverage and further
strengthen these regional collaborations.




Funded or Pending: Funded

Sponsor: University of Wisconsin-Madison, DOE / award number 361K841 (DOE 00120630)
Title: Development of Advanced High Uranium Density Fuels for Light Water Reactors

Project Period: 11/17/11 - 8/30/15

Total Amount; $407.657 .

Person-Months Committed: 0.25/1.0

Description: This project will develop accident-tolerant uranium mononitride (UN)-based nuclear
fuels using additives to inhibit hydrothermal degradation. It is related to the proposed Materials

for Nuclear Energy Systems Faculty Development Program because of its focus on nuclear fuel.

Funded or Pending: Funded

Sponsor: Texas A&M University, DOE / award number B6687 {OOE 00121602)

Title: Aging of Used Nuclear Fuel in Storage: Accelerated Characterization of Performance
Project Periog: 12/15/11 - 5/15/14

Total Amount: $708.940

Person-Months Committed: 1.0

Description: This project will develop sensor technologies for monitoring the storage of spent
nuclear fuel, so this project is indirectly related to the proposed Materials for Nuclear Energy
Systems Faculty Development Program.

Funded or Pending: Funded

Sponsor: Battelle Energy Alliance, DOE / award number 41394, T.O. 44, 54. 55, 56

Title: Microscopy and Characterization Suite (MaCS)

Project Period: 5/2/11 - 9/30/14

Total Amount: $1,647,557

Person-Months Committed: O

Description: This project provides support to the CAES A21 User Facility. These funds serve as
a buffer to support staff salary as funds are recovered through User Facility fees and member
reimbursements. The proposed Materiais for Nuclear Energy Systems Faculty Development
Program will utilize materials characterization instruments at MaCs$, so this project is related.

Funded or Pending: Funded

Sponsor: Battelle Energy Alliance. DOE / award number 119571

Title: CAES Senior Administrator

Project Period: 10/1/11 — 9/30/14

Total Amount; $73.438

Person-Months Committed: 0

Description: This project provides support to the CAES A21 User Facility and Advanced
Materials Laboratory. These funds support an administrative aid that manages center
documentation and account tracking. The proposed Materials for Nuclear Energy Systems
Faculty Development Program will utilize materials characterization instruments at CAES, so

this project is indirectly related.




Funded or Pending: Funded

Sponsor: Battelle Energy Alliance. DOE /7 award number 41394, T.0. 48

Title: Advancing Spark Plasma Sintering of Materials

Project Period: 2/23/12 - 9/30/14

Total Amount: $82,642

Person-Months Committed: 0

Description: The objective of this project is to develop novel methods of using spark plasma
sintering to develop advanced refractory compounds. It is unrelated to the proposed Materials
for Nuclear Energy Systems Faculty Development Program.

Funded or Pending: Funded

Sponsor: Battelle Energy Alliance, DOE / award number 41394, T.0. 51

Title: Study of Electrical Impedance Spectroscopy of Molten LiCI-KCt Systems for Electrorefiner
Proceéss Monitoring .

Project Period: 11/12/12 - 9/15/15

Total Amount: $180,000

Person-Months Committed: 0.5 )

Description: The objective of this project is to develop impedance-based sensors to detect
impurities and chemical changes in molten salts for pyroprocessing of spent nuclear fuel. This
project is indirectly related to the proposed Materials for Nuclear Energy Systems Facuilly
Development Program because. of its _focus on nuclear fuels.

Funded or Pending: Funded

Sponsor: Battelle Energy Alliance, DOE / award number 41394, T.0. 52
Title: Mechanisms Development in Nuclear Graphite
Project Period: 1/15/13 - 9/30/14

- Total Amount: $64.940

Person-Months Committed: 0.26

Description: This project aims to characterize oxidation and pore structure in nuclear-grade
graphites using x-ray tomography. This project is related to the proposed Faculty Development
Program because it characterizes materials proposed for advanced nuclear reactor designs.

Funded or Pending: Funded

Sponsor: National Science Foundation / DMR-1359344

Title: REU Site: Materials for Energy and Sustainability

Project Period: 3/1/14 - 2/28/17

Total Amount: $320.000

Person-Months Committed: 0

Description: This project establishes a research experience for undergraduates (REU) site at
Boise State University: it will fund ten undergraduates from across the country to spend the
summer at Boise State working on research refated to materials for energy and sustainability.
One of the REU students will work on nuclear fuels research. so this project is related to the
proposed Materials for Nuclear Energy Systems Faculty Development Program.




Funded or Pending: Pending
Sponsor: National Science Foundation
Title: Understanding How irradiation Affects Electrochemical Charge Storage In Nanostructured
Metal Oxide Electrode Materials '

_Project Period: 8/1/14 - 7/31/16
Total Amount: $343.920
Person-Months Committed: 0.25
Description: This project will determine how and by what mechanisms irradiation affects the
electrochemical charge storage of nanostructured TiO; electrodes. This project is unrelated to
the proposed Materials for Nuclear Energy Systems Facully Development Program:,

Funded or Pending: Pending

Sponsor: Department of Energy

Title: Radiation Induced Processes and Applications in Covalent Materials

Project Period; 10/1/14 - 9/30/17

Total Amount: $663,830

Person-Months Committed: 1.0

Description: The objective of this project is to develop and characterize chalcogenide materials.
It 1s unrelated to the proposed Materials for Nuclear Energy Systems Faculty Development

Program.

Funded or Pending: Pending

Sponsor: Battelle Energy Alliance, DOE _
Title: Center For Physics of Tight Rocks: Coupled Processes From Molecular Scale Dynamics
To Reservoir Scale Impacts

Project Period: 10/1/14 — 9/30/19

Total Amount: $1,750,000

Person-Months Committed: 3

Description: This project will construct a multi-scale three-dimensional understanding of the
chemistry and microstructure of tight rock composites, including the nature of bonds, crystaliine
structures, phase distribution. and crack and pore distributions. This project is unrelated to the
proposed Materials for Nuclear Energy Systems Faculty Development Program.

Funded or Pending: Pending

Sponsor: Department of Energy

Title: Robotic Surveillance and Prognostic Health Monitoring Dry Cask Storage of SNF
Project Period: 1/1/15 - 12/31/17

Total Amount: $3.000,000

Person-Months Committed: 2.0

Description: The objective of this project 1s to develop sensing and delivery technologies to
enhance the assessment of dry casks used to store spent nuclear fuel (SNF). This project is
indirectly related to the proposed Materials for Nuclear Energy Systems Facully Development
Program because it focuses on nuclear science and technology. .




Funded or Pending; Pending

Sponsor: Department of Energy .

Title: Uranium-Mononitride Fuel for LWR Applications: Strategies for Oxidation Mitigation Under
Water and Steam Exposure During Rod Failure i
Project Period: 8/1/14 — 7/31/17

Totat Amount: $277.000

Person-Months Committed: 0.5

Description: This project investigates the ability of entrained corrosion-resistant additives and
protective coatings to mitigate the conversion of stoichiometric uranium mononitride (UN) fuel to
urania during high temperature exposure assocsated with fuel rod failure in normal and off-
normal LWR cperation. This project is related to the proposed Materials for Nuclear Energy
Systems Faculty Development Program because it focuses on nuclear fuels.

Funded or Pending: Pending
Sponsar: Department of Energy
Title: Effects of Additives on Pellet-Cladding interactions for Enhanced Accident Tolerance

Project Period: 1/1/15 - 12/31/17

Total Amount: $800.000

Person-Months Committed: 1.0

Description: The objective of this project is to elucidate the mechanism for stress corrosion
cracking of zirconium alloy cladding and the mechanism by which proposed additives to the UO;
fuel peliet ameliorate these mechanisms. This project is related to the proposed Materials for
Nuclear Energy Systems Faculty Development Program because it focuses on nuclear fuels

and cladding materials.

Funded or Pending: Pending

Sponsor: Department of Energy

Title: Nanostructured Bulk Thermoelectric Generator for Efficient Power Harvesting for Self-
powered Sensor Networks

Project Penod: 10/1/14 - 8/30/17

Totai Amount: $1.000.000

Person-Months Commitied: 1.0

Description: The objective of this praject is to develop efficient and reliable thermoelectric
generators for self-powered sensors utilizing thermai energy from nuclear reactors or in spent
fuel dry storage casks. This project is indirectly related to the proposed Materials for Nuclear
Energy Systems Faculty Development Program because it has applications in nuclear science

and technology.




CURRENT AND PENDING SUPPORT - Dr. Peter Miiliner -

Funded or Pending: Funded

Sponsar. National Science Foundation / award number DMR-1008167

Title: Materials World Network: Deformation via the Transformation of Hierarchical
Microstructures

Project Period: 8/15/10 - 7/31/14

Total Amount; $480,000

Person-Months Committed: 0.6

Description: This project considers magnetic shape memory alloys, a particular functional
material. This project is indirectly related to the proposed Materials for Nuclear Energy Systems
Faculty Development Program, as both consider metallic materials.

Funded or Pending: Funded

Sponsor: Department of Energy / award number DE-FG02-07ER46396

Title: Fracture Mechanisms and Fatigue of Magnetic Shape-Memory Alloys

Project Period: 7/15/11 - 7/14/14

Total Amount: $456,000

Person-Months Committed: 1

Description: This project considers magnetic shape memory alloys, a particular functionat
material. This project is indirectly related to the proposed Materials for Nuclear Energy Systems
Faculty Development Program. as both consider metallic materials.

Funded or Pending: Funded

Sponsor: National Science Foundation / CMMI-1068069

Title: Mechanics of Magnetic Shape-Memory Nanostructures

Project Period: 9/15/11 — 8/31/14

Total Amount: $400.000

Person-Months Committed: 0.4

Description: This project considers magnetic shape memory alloys. a particular functional
material. This project is indirectly related to the proposed Materials for Nuclear Energy Systems
Faculty Development Program. as both consider metallic matenals.

Funded or Pending: Funded

Sponsor: Natiorial Science Foundation / OCI-1229709

Title: MRI: Acquisition of a GPU-accelerated High Performance Computing and Visualization
Cluster

Project Period: 10/1/12 — 9/30/14

Total Amount; $555.384

Person-Months Committed: 0

Description: This is an acquisition project for computationaf resources, which may be applied to
the proposed Materials for Nuclear Energy Systems Faculty Development Program.




Funded or Pending. Funded

Sponsor: National Science Foundation / DMR-1207192

Title: Collaborative Research: Size Effects on Magneto-mechanics of Ni-Mn-Ga Fibers

Project Period: 7/15/12 - 6/30/15

Total Amount; $346.345

Person-Months Committed: 0.5

Description: This project considers magnetic shape memory alloys, a particular functional

" material. This project is indirectly related to the proposed Materials for Nuclear Energy Systems
Faculty Development Program. as both consider metallic materials.

Funded or Pending: ~Funded

Sponsor: ldaho State Board of Education / IF14-005

Title: Integral 3-D Strain Sensor

Project Period: 7/1/13 — 6/30/14

Totat Amount: $45,750

Person-Months Committed: 0.2

Description: This project considers magnetic shape memory alloys, a particular functional
material. This project is indirectly related to the proposed Materials for Nuclear Energy Systems
Facuity Development Program. as both consider metallic materials.

Funded or Pending: Funded

Sponsor: National Science Foundation / DMR-1353344

Title: REU Site: Materials for Energy and Sustainability

Project Period: 3/1/14 — 2/28/17

Total Amount; $320,000 \

Person-Months Committed: 0 ‘
Description: This project supports ten undergraduate students each summer to perform
research on energy materials. One student may be assigned a summer project related to and
supporting the proposed Materials for Nuclear Energy Systems Faculty Development Program.

Funded or Pending: Funaed

Sponsor: Micron Foundation

Title: Microfluidic devices based on MSM technology

Project Period: 7/1/14 - 6/30/15

Total Amount: $50,000

Person-Months Committed: 0

Description: This project considers magnetic shape memory alloys, a particutar functional
matenal. This project is indirectly related to the proposed Materials for Nuclear Energy Systems
Faculty Development Program. as both consider metallic materials.




Funded or Pending: Pending

Sponsor: National Science Foundation

Title: Electrochemica! Deposition of Magnet Shape-memory Alloys

Project Period: 7/15/14 -~ 7/14/17

Total Amount; $512.889

Person-Months Committed: 0.5

Description: This project considers magnetic shape memory alloys, a particular functional
material. This project is indirectly related to the proposed Materials far Nuclear Energy Systems
Faculty Development Program, as both consider metallic materials.

Funded or Pending: Pending

Sponsor: National Science Foundation

Title: MR1: Acquisition of a dual focused-ion beam/scanning-electron microscope for
multidisciplinary materials research and education '

Project Period: 10/1/14 - 9/30/16

Total Amount: $1,500,762

Person-Months Committed: 0

Description: This is an acquisition project for compulational resources, which may be applied to

the proposed work.

Funded or Pending: Pending

Sponsor: National Science Foundation

Title: MRI: Acquisition of an electron probe microanalyzer for Earth Science and Materiais
research and education

Project Period: 8/1/14 — 7/31/16

Total Amount: $1,188,307

Person-Months Committed: 0

Description: This is an acquisition project for an electron probe microanalyzer. There is no direct
relationship with the proposed Materiais for Nuclear Energy Systems Faculty Development

Program.

Funded or Pending: Pending

Sponsar: National Science Foundation

Title: PFL:BIC: Smant Material Machine Medical Service Delivery

Project Period; 8/8/14 - 8/7/17

Total Amount: $800,000

Person-Months Committed: 1

Description: This project considers magnetic shape memory alloys. a particufar functional
matenal. This project is indirectly related to the proposed Materials for Nuclear Energy Systems
Faculty Development Program, as both consider metallic materials.




Funded or Pending: Pending

Sponsor; National Science Foundation

Title: Collaborative Research: Towards 4D Printing of Metals: Additive Manufacturing of Ni Mn
Ga Magnetic Shape-Memory Alloys

Project Period: 9/1/14 - 8/31/17

Total Amount; $282,128

Person-Months Committed: 0.5

Description: This project considers magnetic shape memory alloys, a particular functional
material. This project is indirectly related to the proposed Materials for Nuclear Energy Systems
Faculty Development Program, as both consider metallic materials.

Funded or Pending: Pending

Sponsor: Nuclear Regulatory Commussion

Title: Materials for Nuclear Energy Systems Faculty Development Program
Project Period: 8/1/14 - 7/31117

Total Amount: $450.000

Person-Months Committed: 0

Description: This proposal.




CURRENT AND PENDING SUPPORT - Dr. Janelie Wharry

Funded or Pending: Funded

Sponsor: National Science Foundation / DMR-1359344

Title: REU Site: Materials for Energy and Sustainabiity

Project Period: 3/1/14 ~ 2/28/17

Total Amount: $320.000

Person-Months Committed: 0

Description: This project estabiishes a research experience for undergraduates {(REU) site at
Boise State University; it will fund ten undergraduates from across the country to spend the
summer at Boise State working on research related to materials for energy and sustainability.
One REU student will conduct research on materials for nuclear energy systems, so this project
is related to the proposed Materials for Nuclear Energy Systems Faculty Development Program.

Funded or Pending: Pending

Sponsor: National Science Foundation

Title: Understanding Irradiation Effect on Electrochemical Charge Storage of Nanostructured
Metal Oxide Electrode Materials

Project Period: 8/1/14 — 7/31/16

Total Amount; $343,921

Person-Months Committed: .75

Description: This project wilt determine how and by what mechanisms irradiation affects the
electrochemical charge storage of nanostructured TiO; electrodes. This project is unrelated to
the proposed Matenals for Nuclear Energy Systems Faculty Development Program.

Funded or Pending: Pending

Sponsor: Nationa!l Science Foundation

Title: MRI: Acquisition of a dual focused-ion beam/scanning-electron microscope for
multidisciplinary materials research and education

Project Period: 10/1/14 - 8/30/16

‘“Total Amount: $1,500,792

Person-Maonths Committed: 0
Description: This project seeks to purchase a dual focused ion beam/scanning-electron

microscope (FIB SEM) to be housed at Boise State University. Research conducted through the
proposed Materials for Nuclear Energy Systems Faculty Development Program would utilize the
FI8 SEM on campus to prepare and analyze irradiated specimens.




Funded or Pending: Pending

Sponsor: Department of Energy

Title: Optimization of Advanced Welding Parameters to Enhance Irradiation Resistance
Project Period: 10/1/14 ~ 9/30/17 '

Total Amount: $1,000,000

Person-Months Committed: 1.0

Description: The objective of this project is to optimize parameters of advanced welding
techniques o increase weld integrity under irradiation. This project will investigate weld
parameter variations and the resultant irradiatian effects, using a range of advanced welding
technigues on a variety of advanced alloys. This project will contribute to expanding Dr.
Wharry's research expertise to include materials joining techniques. thus implementing the
research plan outlined in the proposed Materials for Nuclear Energy Systems Faculty
Development Program. Dr. Wharry will use results from this project to develop future proposals.



(b)(®)

VR i e EX

CURRICULUM VITAE

DARRYL P.BUTT

Distinguished Professor

Department of Materials Science & Engineering
Boise State University

1910 Unaversity Drive

Boise, 1D 83725

(208} 426-1054

darrylbutt@boisestate.edu

Professional Preparation _

1984 B.S., Ceramic Science & Engineering, The Pennsylvania State University

1891 Ph.D., Ceramic Science, The Pennsyivania State University

1881-02 Director's Post-Doctoral Fellow, Nuciear Materials Technology Division, Nuclear
Fuels Group and Chemical and Laser Sciences Division, Aero-Chemistry Group, Los
Alamos National Laboratory

Appointments

2005-pres. Distinguished Professor {201 3-) Professor {(2005-13), Graduate Program
Coordinator (2005-08), Department Chair (2008-13), Materials Science and
Engineering, Boise State Universily, Boise ID ' .

2009-pres. Associate Director, Center far Advanced Energy Studies, Idaho Falls iD

2010-pres. Joint Appointment: ldaho National Laboratory. idaho Falis ID

2000-05 Associate Professor, Depanment of Materials Science, University of Florida,
Gainesville FL

1998-2000 Senior Scientist and Syngas Principal Investigator (leave of absence from LANL),
Ceramatec Inc.. Salt Lake City UT 7

1998-99 Lead Project Leader for Weapons Dismantlement and Fissile Materials
Transparency, and Stan lli Project Leader, Non-Proliferation and Intemationaf
Security Division, Los Alamos National Laboratory, Los Alamos NM

1993-98 Surfaces and Interfaces Team Leader (1995-88) and Technical Staff Member
(1983-85), Materials Science and Technology Division, Los Alamos Naticnal
Laboratory. Los Alamos Niv

1991-83 Director's Post Doctoral Fellow (1991-92) and Technical Staff Member (1982-83),
Nuctear Materials Technology and Materials Science and Technology Divisions,
L os Alamos National Laboratory. Los Alamos NM

1987-21 Graduate Assistant (Research and Teaching). Center for Advanced Materials. The
Pennsylvania State University, University Park PA

198487 Research Engineer. Research Center, A.P. Green Industnes. Mexico MO,
‘Subsidiary of USG Corporation, Libertyvilte IL )
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Selected Publications

1. M. S Ailavajhala. Y. Gonzalez-Velo, C. D. Poweleit. H. J. Barnaby, M. N. Kozicki, D. P. Butt,
and M. Mitkova. "Thin Ge-Se Films as a Sensing Material for Radiation Doses,” accepted for
publication in Physica Status Soiidi B. 2014, in print.

2. E. M. Rabenberg, K. Knon, B. J. Jagues, B. H. Spencer, F. A. Gamer, P. D. Freyer, and D.
P. Butt, "Influence of Irradiation Damage and Temperature on the Strength of 3048S."
accepted for publication in J. Nucl. Mater.. 2014, in print.

3. D. Osterberg, J. Youngsman, F. Ubic, I. Reimanis, and D. P. Butl, "Recrystatiization Kinatlics
ot 3C Silicon Carbide implanted with 400 keV Cesium lons.” 4. Am. Ceram. Soc., 96 {10]
3290-3295 (2013). :

4. S.A. Maloy, R. S. Lillard, W. F. Sommer, D. P. Butt, F. D. Gac, G. J. Wilicult, and M.

R. Louthan, "Material Loss Rate for Tungsten Irradiated with 800 MeV Protons,” J.
Nuci. Mater., 431 [1/3] 140-146 (2012). _

5. J. Kane. C. Karthik. D. P. Butt, W. E. Windes, and R. Ubic, “Microstructural Characterization
and Pore Structure Analysis of Nuciear Graphite.” J. Nucl. Mater., 415 188-197 (2011).

6. A.C.Lawson, D. P. Butt, and J. W. Richardson, Jr.. "Thermal Expansion and Atomic
Vibrations of ZrC to 1600K,” Phil. Mag.. 87 [17) 2507-2519 {2007).

7. M. Stan. T. J, Armstrong. D. P. Butt, T. C. Wallace, Sr., Y. §. Park, C. L. Haertling, T.
Hartmann, and R. J. Hanrahan, Jr., “Stability of the Perovskite Compounds in the Ce-Ga-0O
and Pu-Ga-O Systems,” J. Am. Ceram. Soc., 85 [11] 2811-16 (2002).

8. J.J.Park.D. P.Butt, and C. A. Beard. "Review of Liquid Metal Corrosion Issues for
Potential Cantainment Matenals for Liquid Lead and Lead-Bismuth Eutectic Spaliation
Targets as a Neutron Scurce,” J. Nucl. Engr. and Design. 196 [3] 315-325 (2000).

9. R. S. Lillard, D. L. Pile, and D. P. Butl, “The Corrosion of Matenals in Water frradiated by
800 MeV Protons.” J. Nucl. Mater., 278 [3/4] 277-288 (2000).

10.D. P. Buti, Y. S. Park, and 7. N. Taylor, “Therma! Vaporization and Condensation of Gallium
Oxide in Hydrogen,” J. Nugl. Mater., 264 {1/2} 71-77 (1938).

Synergistic Activities

«  Associate Editor. Journal of the Amenican Ceramic Socrety, 1986-present

« Editorial Board, Journal of the American Ceramic Society, 2010-2015

*  Editorial Board, international Journaf of Undergraduate Research and Creative Activities,
2010-present

«  Steering Committee Member, DOE NNSA SSGF Program, 2006-present

« Nuclear Symposwum Organizer and Chatr, European-MRS Fall 2014 Meeting, Warsaw,
Poland
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PETER MULLNER ,

Distinguished Professor and Charr

Department of Materials Science & Engineering
Boise State Universlty

1910 University Drive

Boise, 1D 83725

(208) 426-53136

petermuliner@borsestate.edu

Professional Preparation

ETH Zurich, Swiss Fed. Inst. of Tech.. Zurich, Mater. Eng Diploma (M.5.). 1991
ETH Zorich, Swiss Fed. Inst. of Tech ., Zirich, Mater. Eng., Dr. sc. techn. (Ph.D.), 1994

Appointments

2013-pres.

2012

2011 -pres.

2008-pres.

2006-2011

2004-2009

1898-2004

1996-1998

1985

Producis

Cnarr. Matersals Science and Engineering, Borse State Unmiversity, Boise. 1D;
directing MSE undergraduate and graduate programs with 160 students and 13
faculty

Visiting Professar, Physics. University of Vienne, Austria; guest lecturing for

" summer schoot
2012-pres.

Distinguished Professor, Boise Stale University. Boise, 1D; honorary posilion held
by less than 5% of internationally recognized BSU faculty

Foundational Studies Program Facully. Boise State University, Boise; 1D; teachmg
a course “Invention and Discover in History and Society” to 200 nrsz_year sdents
each semester .
Professar, Mater. Sci. & Eng.. Boise Stare University, Boise, 1D; !eaﬂmga research

. group of more than 10 students plus a research faculty with research focus

multifunctional magnetic materials; teaching n the MSE program

Diractor, Boise State Center for Matenals Characterization, Boise State University,
Boise, {D; running a recharge center

Associate Professor, Mater. Sci. & Eng.. Boise State Urnversity. Boise, ID; leading
a research group of more than 5 studems with research focus multifunctional
magnetic matenals; teaching in the MSE program

Senior Researcher, ETH Zarich. Inst. of Appl. Phys.. Zurich. Swatzerland: feading a
resaarch team of 2-3 studenis with research focus magneto-mechanics

Research Associate, Max-Planck-Inst. fur Metallforsch., Stutigarnt, Germany,
leading a research team of 2-3 students with research focus on metal thin films
Post-doctoral Researcher, University of tlincis, Urbana, 1L conducting research
projects

133 published articles. 4 patents granted, 4 patents pending, h-index 22
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Selected publications (closely related to proposal)

1. C. 8. Watson, C. Holtar®, K. Anderson®, W, B. Knowlton. P. Miliner, "Magnetomechanical
Four-State Memory”. Advanced Functional Materials (2013) 201203015,

2. K. Uliakko, L. Wendell, A. Smith*, P. Muliner, G. Hampikian, "A magn. shape mem.
micropump: contaci-free. and compatzbfe witlr PCR and human DNA profiling”. Smart Mat,
Str. 21 115020 (2012).

3. D.Kellis, A. Smutiv. K. Ullakko, and P. Miliner, *Oriented single crystals of Ni-Mn-Ga with
very low switching field”. Journal of Crystal Growth 358 (2012} 64-68,

4. A.Rothenbilhier, E. Barney Smith, P. Miliner, "Appl. of image processing to track twin
boundary molion in magnetic shape memory affoys”, Proc. SPIE Electronic imaging- image
Processing. Machine Vision Applications V, Burlingame. CA, Vol. 8300. January 25, 2012.
Paper 8300-0A. '

5. D.C. Dunand and P. Millner, "Size effects on magnetic actuation in N:-Mn-Ga shape-
memory alloys”. Advanced Materials, 23 216-232 (2011).

6. M. Chmielus. X. X. Zhang. C. Witherspoon, D. C. Dunand, and P. Milliner, “Giant magnetic-
lield-induced strains in polycrysiafiine Ni-Mn-Ga foams™. Nature Materials 8 863-866 (2009),

7. M. Reinhold”, D. Kiener, W. B. Knowlton, G. Dehm, and P. Miliner, “Deformation twinning in
Ni-Mn-Ga micropillars with 10M manrtensite”, Journal of Applied Physics 106 0539086 (2009).

8.. P. Mufiner, V.A. Chernenko, and G. Kostorz, “Large cyclic magnetic-field-induced
deformation in orthorhombic (14M) Ni-Mn-Ga mariensite”, Journal of Applied Physics, 95 (3)
1531-1536 (2004).

Q. P. Miilner, V.A. Chernenko. and G. Kostorz, “Stress-induced twin rearrangement resulting

- in change of magnetization in a Ni-Mn-Ga ferromagnetic martensite”, Scripta Materialia, 48
(2} 129-133 (2003):

10. P. Mifiner, V.A. Chernenko. M. Wollgarten, G. Kostorz, “Large cyciic deformation of a Ni-

Mn-Ga shape memory alloy induced by magnet/c fields™, J. of Apphed Physics. 82 (11)
. 6708-6713 (2002)

Synergistic Activities

+ Chnair of the ICFSMA'13 conference, June 3-7 2013, Boise lD which s the main forum for
the MSKHA community.

= Foundationa!l Studies Program Faculty since 2011, teaching a university foundations UF100
course for all incoming students; the course is entitted “invention and Discovery in History
and Society”,

« Chairing and organizing international symposia/workshops including the symposium
“Magnetostrictive and Magnetic Shape Memory Materizls” at Actuator 2014, June 23-25.
2014. Berlin, Germany; the ICFSMA’13 conference. June 3-7 2013, Bose 1D MRS Spring
Symposium Z “Materials Structures ~ The Nabarro Legacy™, San Francisco, March 25, 2008
and Guest Editor for Progress in Materials Science, Vol. 54, Issus 8, Elsevier August 2009
Special Issue” “The Nabarrc Legacy - Perspectives for advanced materials n the 21%
century™. and the international workshop 'Magnetic Shape Memory Alloys Ascona,
Switzerland. September 11-16. 2005,

« Director of the Boise State Center for Matenials Characterization since 2006-2011.

» QOrganization and mstruction of tutonals and teaching workshops including “Magnetic Shape
Memory Alioys™ at the MRS Fall Meeting 2008, Boston, MA, and the advanced training
course ‘Materials Science of Thin Films' of the German Society of Matenals, Stutigarnt,
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2013~pres.

2012

2007-2012
20062007
2004~2005
2003

2002

Publications

CURRICULUM VITAE

JANELLE P. WHARRY -

Assistant Professor

Department of Materials Science & Engineering
Boise State University

1910 University Drive

Boise, ID B3725

(208) 426-5659

janellewharry@boisestate.edu

Education and Training

2012 Ph.D., Nuciear Engineering & Radiological Sciences, Unrversity of Michugan
2005 M.8.E.. Nuclear Engineering & Radiological Sciences, University of Michigan
2004 B.S.E.. Nuclear Engineering & Radiological Sciences, University of Michigan

Research and Professionai Experience

Assistant Professor, Boise State University

« Principal investigator of Radiation Materials Science Research Group
Correlation of neutron irradiation effects to self-ion irradigtion effects in

ferritic/martensitic (F/M) alloys

« Mechanical property evolution in rradiated F/M and QDS alloys

Research Fellow, University of Michigan

= High dose irradiation effects in F/\ alloys using selt-uon irradiation

Research Assistant, University of Michigan

> Coupled experimental-modeling approach to determine the mechamsm of

radiation-induced segregation in FIM alloys

' Associate Engineer, Duke Energy

Core design and related reactor physics support caiculations and analyses for
three units at Oconee Nuclear Power Plant ‘
intern, Sandia National Laboratory
« Modei development for RADTRAN raduoactwa materials transportation risk
assessment code
intern, Westinghouse Electric Company
= lrradiation dose and fifetime calculations for in-core radiation flux monitors
Intern, County of Hawaii Department of Water Supply
- Ultrasonic and other non-destructive evaluations for leak detection throughout
water pumping and distribution stations

1. J.P. Wharry and G.S. Was. The mechamsm of radiation-induced segregation in ferritic-
martensitic alloys. Acta Materialia 65 (2014) 42.

2. J.P.Wharry and G.S. Was. A systemalic study of radiation-induced segregation in ferritic-"
martensitic alioys. J Nuclear Materials 442 (2013) 7

3. Y. Huang,
proton irradiated NF616 at 773 K to 3 dpa. J Nuciear Materials (2013). in Press.

4. J.P.Wharry, Z. Jiao, and G.S. Was. Application of the Inverse Kirkendall mode! of radiation-
induced segregation to ferritic-martensitic afloys. J Nuclear Materials, 425 (2012) 117.

J.P. Wharry, Z. Jizo, C.M. Parish, S, Ukal. T.R. Allen. Microstructural evolution i
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. J.P Wharry, Z. Jiao, V. Shankar. J.T. Busby, and G.S. Was. .Radialion-induced

© segregation and phase stability in ferritic-martensilic alloy T91, J Nuclear Maierials.
417 (2011) 140.
G.5. Was, J.P. Wharry, B. Frisbie, B8.D. Wirth, D. Morgan. J.D. Tucker, and T.R. Allen.

_ Assessment of radiation-induced segregation mechanisms in austenitic and ferritic-
martensitic alloys. J Nuclear Materials. 411 {2011} 41.

)

Seilected Conference Presentations

1. J.P. Wharry, C. Dolph, M.J. Swenson. Microstructure and mechanical property-correlation
i irradiated F/M and ODS alloys. European Materiats Research Society, Warsaw Paland.
Scheduled September 2014, Invited.

2. M.J Swenson,-C. Dolph. J.P. Wharry. Correlation between the microstructure and
mechanical properties of rradiated Fe-9Cr ODS. American Nuclear Sociely Annual
Meeting, Reno NV, Scheduled June 2014.

3. J.P. Whary, C. Dolph, P. Hosemann, J. Nielsen. ang P. Davis. frradiation-induced
microstructure and mechanical property evolution in an Fe-9Cr ODS alloy. 8" International '
Conference on Processing & Manufacturing of Advanced Materials (THERMEQC), Las Vegas

- NV, December 2013. Invited.

4. J.P.Wharry and G.S. Was. The mechamsm of radiation-induced segregation in
ferritic-martensitic alloys. The Minerals, Metais & Materials Society Annual Meeting, San
Antonio TX, 2013.

5. J.P. Wharry, Z. Jiao, and G.S. Was. Applicatior of Inverse Kirkendall mode/ of

radiation-induced segregation to ferritic-martensitic alloys. The Minerals, Metals &

Materials Society Annual Meeting, San Diego CA, 2011,

J.P. Wharry. Radiation-induced segregation and phase stability in ferritic-martensitic

affoys. Special session for the Innovations in Fuel Cycle Research Awards Program,

American Nuclear Society 2010 Winter Meetmg Las Vegas NV, 2010. invited.

o

Synergistic Activities

1. Reviewing: Peer reviewer for anticles submitted to Journal of Nucfear Materials and Nuclear
Technology. Proposal reviewer for US Depanment of Energy Office of Nuclear Energy and
Czech Science Foundation.

- 2. Consulting activity; Provided expert testimony for the defense in Darigold vs. SPX, et al.
Lawsuit concerned a fractured butter pump at Darigold packing piant in Caldwell, idaho.
Testimony involved mechanical calculations on a staintess stee!l pump and bearings.

3. Research advisorship: Research advisor to Boise State University students Matthew
Swenson (Ph.D. expected 2017), Corey Dolph (M.S. expected 2015), Tasha Buss {B.S.
expectad 2014), and Cassidy Runyan (B.S. expected 2016). Also advised College of
Business student Eric Lyons (B.A. expected 2015} for summer nuclear science and
technology research exploration.

4. Mentorship; Mentor to undergraduate students in Boise State University's National Science

‘Foundation (NSF) funded Louis Stokes Alliance for Minority Participation (LSAMP) Program
and Boise State University's chapter of the Society of Women Engineers (SWE).

5. Membership and service; Member of Nuclear Matenais Committee of The Minerals. Metais
& Materials Sociely. Session chair of Radiation Effects in Oxide Ceramics and Nove! LWR
Fuels — Experimental Characterization of Radiation Effecis in Oxide Ceramics at The
Minerais, Metals & Materials Society Annual Meeting, San Diego CA, 2014.




SUMMARY OF RESULTS FROM PAST NRC FUNDING

In 2008, Boise State University was awarded “Fellowship Program: U.S. Nuclear Regulatory
Commission Nuclear Education Program”, grant number NRC-38-08-955. Dr. John R. Pelton,
Dean of the Graduate College. was principal investigator.

The fellowships have supported nine master's degree-seeking students who are committed to
careers in nuclear science and engineering. Fellows have upheld NRC-stipulated criteria,
including maintaining a 3.6 GPA {on 4.0 scale). a full-time course load. and matriculation in a
degree program that accommodates nuclear science and engineering-related studies and
research. Master's thesis research topics pursued by the fellows include topics such as nuclear
fuels and materials, high temperature materials, and radiation effects on corrasion. Dr. Darryl
.Butt. Pl of the proposed Materials for Nuclear Energy Systems Facuity Development Program.
has advised five of the fellows, and Dr. Janelle Wharry currently advises one fellow.

The fellowship program is now in its final year of NRC funding. Boise State Universily will pick
up funding of two annual fellowships beginning in academic year 2014-15. Thus far. four of the
fellows have completed master’s and/or doctoral degrees at Boise State and have found
nuclear-related employment at the Idaho National Laboratory, Puget Sound Naval Shipyard,
Norfolk Naval Shipyard, and Boise State University. Three more fellows are scheduled to
graduate within the next year. :




OTHER ATTACHMENTS

Following are additional attachments to support the proposal. including letters of support and
fee schedules to substantiate the budget justification.
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March 20, 2014 CON 232763

Depariment of Materadds Seicnee & Fugineering
Beise State T njversiny

1910 Universiy Dinve

Bowse, H) §3723

SUBHECT:  NRC Facults Development Grani

Matenials Seience and Bozmeering Department:

Idaho National Laborsiors (INLY supports your NRC Faculty Development Grant in Magerials
for Nuclear Fnergy Svstemis, Surdent internstups, mstrument time at the Materials and Fuels
Complex (MEFCY at INGL and support tor work an the Cemer tor Advanced Enerey Svstiems
(CALSY will be provided for Dr Wharry and her students o conduct mierascopy and related
measurements ot irradiated specimens,

In order o {urther inerease interaction between Bose State and INLL we recognize the
importance of our involvenment in vour preposeid Faculty Developiment Progrim. As such. |an

happy o serve on an advsory paned weevainaie the prograny’s implementation,

INTL foaks torward 1o sworking sith DU Wharrs and her students. These eollaboratis e efforts will
heip strengthen the nuclear materials science research portalio and work foree in the stitle and

region.

Sineerely.

1
St
.

1 ;oo f
Pl S UL

:
LIS
§ ‘-

e Ly
Mitchell Ko Muever, PED L Direcuor
Nuchear Fuels and Matertals Division
Idathoer Nationat Lahoraton

Idaho Palls, Idahe 83215

(20081 376-6833

mitchell.mevera nlygov

P

NMRALIMS

& C Box 1625 < 2575 Nomh Fremunt Ave + 1dano Fally Idaho 82415 » 208526071 » waww 2l gov
Batteiie Energy Alhance LLO




Pittsburgh. PA 15235

p Nestinghouse Elecirnic Company LLC
. Churcnill Site
) wesnn gh Ouse Materials Center cf Excellence
' Building 302

Voice 4£12-256-1067
Fax: 412-256-1007

Email goshn@swes stignousgagm

Document Number MCOE-L TR-14-29

March 18, 2014

Attention: . Depanment of Materials Science & Engineering
Boise State University
1910 University Drive
Boise, 1D 83725

Subject: Westinghouse support tor NRC Faculty Deveiopment Grant in Materials for Nuclear Energy
Systems

To the Materials Science and Engineenng Department’

Westinghouse Electnic Company LLC enthusiastically supports your proposal for a NRC Faculty
Development Grant in Materials for Nuclear Energy Systems. As leaders in the commercial nuclear power
mndustry, the testing and evaluation of both -engineering and research materials for nuclear applications
are critical areas of our bustness Therefore, we are happy to support your proposal to increase research,
educationai. and workforce capabilities in this arena

Westinghcuse aiready has successful collaborative relationships with Boise State Materials Science and
Engineering faculty. Westinghouse Fellow Engineer and Metaliurgist Paula Freyer has ongoing research
collaporations with Dr Darryl Butt. For example, Paula prepared and then shipped numerous highly
wradiated stainless steel specimens which were subsequently mechanically tested by one of Dr. Bult's
graduate students. This work contributed to the successful thesis and graduation of the student and has
recently been pubhished in the Journal of Nuciear Matenals. In additian. Paula has worked closely with
poth Dr Butt and Dr Janelle Wharry on several research proposals related to non-destructive
characterization of swealiing in nuclear reactor materials and laser welding of highly irradiated stainiess

steels

Therefore, Westinghouse is pleased to support Paula's memoership on the advisory board to evaiuate
the progress and success of your NRC Faculty Development Grant. Witn degrees in Nuclear Engineering
and Metals Science and Engineering and nearly 25 years of expenence in both the commercial nuclear
power industry and the naval nuclear power program. Pauta i1s well suited to serve as an agvisor for this
grant. Further, working at the Westinghouse laboratories, and in particular at the Westinghouse Hot Cell
Faciities, she has nearly 20 years of iradiated and contanmnated materials handling, testing, and
characterization expertise it 1s anticipated that the aovisory board will meel 1 to-2 tmes per year by
traveiing to Boise State or by Skype if travel is not possible

Westinghouse also looks forward to paricipating in the Nuciear Science & Technology Career Fatir o be
held annuaily at Botse State  We beleve this career fair will increase the student body’s awareness of
careers in the nuclear industry and serve as an effective recrutment tool for Westinghouse.
Westinghouse will send at least two employees to the career farr to discuss therr paths to the nuclear
industry. These empioyees will have 3 range of backgrounds, which may mnclude engineerng,
management, research and commercial ngustry experuse, and will inform students of the diversity of
careers offered at Westinghouse and in the nuclear industry

Electronically Approved Records Are Authenticatod in the Electrorue Ducurent Management Syslern

Page 1 of 2




Wesbnghouse is excited to work with Boise State on the propesed efforts to develop Dr. Wharry's career
We believe this mutually beneficial collaboration will result in increased research output and a larger
poputation of graduates prepared to work in nuclear materials science.

Sincerely,

Brian N. Burgos

Manager, Churchill Operations
Westinghouse Electric Company
1332 Beuiah Road, Building 302/203
Pittsourgh, PA 15235, USA

Phone: +1 (412} 256-1067

Fax. +1(412) 256-1007

Email. purgosbn@westinghouse.com

Home Page. www westinghousenutigar com

cc Paula D. Frever, Westinghouse

Electronically Approved Records Are Authenincated my the Electronic Document Managemen! System
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BOISE STATE UNIVERSITY

Mareh 21,2014

Dr. Durry! Ban

Depariment of Matenals Science and kngineering
Boise Sutte Universiy

Bowe, ldaho 837258

Pear Dr. Butt.

We are writing to pledge support and resources of the Colleye of kngimeermg Advising & Quircach
Office. Bose State University Carcer Center. and STEM Station for your proposcd NRC Faculty
Development Grant. The College of Engmeerning Advisimg & Qutreach Office oversees recruilment,
outrcach, and carcer placement advice for College of Engineering students. and hosis an annual College
of Engmncering Carcer Farr every Fall semester. The Cureer Center helps prepare Boise State students for
transition from college w career through individual carcer planning and preparation appointments, a range
ol cvents, and an annual carcer fair, The STEM Station, which is supponied partially by an NSF
Innovation through Institutional Integration award. factlitates connections among NSE and other
university programs to facititate student and faculty progress through critical junctures in academics and

CUATeCr,

OQur mvyolventent with the NRC Faculty Development Grant will be thraugh the Nuclear Science &
Technology Career Fair. to be held annually. Leandra Aburusa. Student Support Coordinator for the
College of Engineering, will lead orgamzation of the carcer [air. The College of Engincering coordinates
engincenmg career fairs. and will utilize the Student Umon Building facilines. and promote the cvent to
students and crployers. The Career Center will partner with Engineering to include the carcer fair in
their Broncolobys system and marketing the event to students. The College of Engineering Advising &
Qutreach Office, Carcer Center. and STEM Station, will logether assist with connecting the career fair to
students and publicizing this opportunity o students. The College of Engincering Carcer Fair in October
2013 icluded 40 employers, and approximately 330 students. The STEM Station communicates
regularly with about 4.000 students through its newsletter and programs. and logged 1.641 student
attendees at its events  2013-2014.

We enthusiastically support Dr. Janelte Whamy's career development and are exctted to partner with her
in organizing the Nuclear Science & Technology Carcer Fau,

Sincercly,

- Yadiieto- ﬁj;-_:
Leandra Aburusa-Lete Annc bvans Patricia Pykc
Student Support Coordinator, Assistam Dircctor, Dircctor, STEM Station
College of Engincering Curcer Center

1910 University Drive  Bowse, Idaho 83725-1155
Phone {208) 426 190% stem.boisestate.edu
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Boise State Center for Materials Characterization
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User Fees

User Categories
A injerns BSU users

2 kxicrnal fecerally-funded academic users
I External commercial users

~-

User Fees (cost per hour unless otherwise noted): .

- A i3 C
TEM $72 5100 $200
WRD (Rigaku) per sample $35 $418 100
XRD (Bruken 535 %43 $100
SEM $40 $556 $150
Oplical M:croscopy $10 314 350
ceting $5 $7 S50
Mechanical Grinding/Pobshing $10 $14 54C
Dinple Grinding $5 57 B7C
lon Bean: Thinning , 35 $7 57C
Jat Polistung (per samplc) $5 $7 520
Microlomy &5 $7 $5C
lon Sheer por sampila) 540 $56 5200
Operational assistance (if applicable/required):

A 3] C

Tacnmeal Assistance” S35 S48 5100
Advancced Assistance*” 575 5104 $180

* basic instrumem rarvngieertification as well as sample preparaton or aata collecuor

perormen by juniet BSCMC parsonnel

T oacvanreoa ramoy as weli ag sampie preparation or data collcchon/analysis ooriarrmed

y semor BESCME personnet

neernal 33U asers without suflicient tunding for charactenzalion may agnly {or - subsly
Al ensnoissstale edwbsemnbias 20 11,08, SAF nudl 1o use BSCMC faciites

Aadivoral SEM laaililies are available within the wdahe Meorofagnciune ais

g oee nLbosesiale edu AME

Departnent Email anasle

Department Emenl;

Deparmmant @ hong

Deparimaont Locslion

soige Stee Unvareny 1930 umiversily Dr
y Y
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Boise. D BE725 (208) 426-1000
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BUILDING

EUUIPMENT

OFEHATIONS & MAINTERANCE
UBRARY

SFONSORED PROJECTS ADRINISTRATION

STUDENT SERVICES ADMINISTRATION
ADMRISTRATION COMPONENTS

TOVAL

BUILDING

EQUIPHENT
‘OPERATKING & MAINTENANCE

LIBRARY

SENCRAL ACMINISTRATION

DEPARTUMENT ADMNISTRATION
SHONSDRED PROJECTS ADMNISTRATION
STUDENT SERVICES ADMINISTRATION

ADMINISTRATION COMPONENTS

TOTAL

- BDISE STATE UNMIVERSITY
FACKITES AND ADMINISTRATIVE COST RATES
FOR THE PERIQD JULY 1, 2010 THROUGH JUNE 30, 2018

ORGANIZED RESEARDH INSTRUCTION [OTHER SPONSORED AGTWITIES ]
ALY 12010 THROUGH JUSE 30, 2011 ) JIXY 1, Z0¥0 THROUGH JURE 30, 2079 | JULY 7, 2010 THROUGH AUIWE 30, 2511]
ON-CAUSS DE-CAuPUS . DHCAMPUR OFSCAPYS
25% 3% ua%,
9% 27% £.1%
‘GU% B5% 15%
06% ars oy
28% 24% £3%
13.8% 6% 9.5,
BYY 5.1% D2%
10.9%
B ZmO% zn.j BX % @11 BO% MR 20
41.0% B SO.U% 0% 2855 Z5.0%
[ ORGANIZED RESEARCH CTION OTHER SPONGORED ACTIVITIES |
| JLY 1, 2011 THROUGH JUNE 39, 2014 JULY 3, 2011 THROUGH JUNE 2% 2014 FJULY 1, 2014 immmnm
ONLAMALS DR-CRRAS
25% 18% 1.0%
$0% 15% %
59% 55% 4%
5% ar% (Y3
3% 24% arx
13.8% T5% &4%
E3% 51% s9%
11.0%
L Bo% 26.9% Z3% 26.0% 260% g0 230% 207, 2D0%
33.0% 25.0%) 435% 26.0 255, 23.0%

ADWHRISTRATIVE COL&PDNENTS ARE GAPPED AT 26.0% N ACCORDANCE WITH OMB A-21, DATED JULY 26, 1953
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