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k Z)TNémés;:‘dfCoht"‘aﬁqts and Affiliations:

- students.will:com ncluged ‘
~ specifically focused on safe nuciear blant operations. Student
‘Pittsburgh School of Engineéring's seven MS de

e @ e,

i le f“Gr’aduat’é Certificate’ Program in’ Nuclear PdWer_ﬁEngimee’rmg ‘

-7 Larry R Foulke, Adjur’i‘C’tﬁPrgofessor‘arid‘ Directo‘t-,bf‘ Nuclear Programs,

o ,Univ,e,rsihtygfipirtsbyrghgfeiﬁurgh, PA 15261

R ()

3) Funding Request: $100,000 for Year Two of Grant NRC-38-07-505

4) Siatemenfsqf Objectives and- Béneﬁts:

The-gbijective-of this project is to develop an innovative set of nine graduate courses-in nuclear

urses: Ancluded in'the set

power engineering for engineering students in traditional disciplines. To earn the certificate, -

will:e : tis-afive-course sequence - -
rom any:of the:University of-
g omplete the certific

ll:complete five/of these col

gree prog

part of their mastér's degree program. A ‘major strength-of.this- progr: m is"t'f)

integration of

fadiliies and resources from the local nuclear power. commurity. A distance education

component is being developed:to support the delivery:of course work to other

National Preparedness, and a-course in Nuclear Environmental Issues will be-
conjunction with the School of Engineering’s Mascaro Sustainability. initiative.’

educational.

institutions; and:nuclear vendors and-utilities. 'If futuré NRC funding support is-forthcoming, a
- coursé in nuclear security-will be developed in conjunction with the University's:Center for

develcped in.
Theseg'later

courses will covér such topics as non-proliferation, nuclear security and environmental

technology.

This projecthas the following benefits that promote workforce growth and.improvement for the

commercial nuclear power industry:

o ltwil provide_‘afspecial and unique focus on safe commercial nuclear reactor plant
operations. Coursework will-be-developed with inputz,from,prpgram,;cqns_,tituencies and will
focus-on major.missing competencies in e\\r\n‘pi\oy,’ee,s;igentifiegj'fbyaithe“cgmstituenr;ies.

frofh constituencies in‘Southwestern Pennsylvania.

~« It wiltexploit the important resources - staff, facilities, models, and-equipment - available

- Through distance education-facilities, the program will-reach students-many-of whom,are:
erigineers working.in the;nuclearfprofe'_s"sign,_Without,the"bve‘;)eﬁt»‘ of formal educational

courses in nuclear-enginéering.
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v Project Description’

~ This project supperts coursework and curnculum development for graduate level nuclear

S engmeenng education- with:a focus on.Auclear operations and safety. Specifically, the. University

B of Plttsburgh School of: Engmeerlng is devetopmg a 15-credit graduate certificate in nuclear

power engineering. The certificate is designed so that it may be combined with graduate
coursework in-any one of the School's seven MS degree programs (Bioengineering, Chemical,
Civil, Electrical and Computer, Industrial, Materials Science ahd Mechanical Engineering). In
this manner, MS students will be able to earn the certificate by taking no more than two

. additional graduate level courses. Further, by focusing on nuclear operations and safety, we'

not only fulfill a recognized-educational need, but have also designed a program that takes

-advantage of the unique industrial resources in the Pittsburgh area.. Integrating these’ resources

into our’ graduate coursework will greatly enhance student’ Iearnlng Thus,.the: purpose of this : -
proposal’is'to.continue the necessary: fundlng to fully develop a strong. academic program that -

‘integrates; key industrial resources available'in the Southwestern Pennsylvania with'the

Unlversrty of Plttsburgh s outstanding educational capabmtres

Specifically, this proposal will enhance the academic coursework started with Year One Funding
under Grant NRC-38-07-505 in the nuclear engineering certificate program. This program has
strong appeal to both students with-a BS degree in nuclear engineering as well as. students Wrth
a BS-degree in one of the other engmeermg fields who planto.or are already working in the -
nuclear power field. Hence, the program is designed with sufficient flexibility to accommodate -
students from a wide spectrum of engingering disciplines.

As part of this initiative, a body of well-structured graduate courses has been and and continues
to be-created. The full program will consist of a set of nine courses from which students will
select five to.earn the certificate. Included among these nine courses will.be the five-course
sequence especially pértinent to nuclear plant operation and safety. These five will cover key
subjects in nuclear plant dynamics and control, materials, transport phenomena, operatronal
safety, reactor interfaces. with the balanee of the plant, and integrated power plant-operations:

. The.other four courses. will cover nuclear materials, heat transfer-and fluid flow, nuclear secuntyr

and environmental issues. .With future funding: support the last two courses will'be developed
in conjunction with the Umversrty s Center for National Preparedness and the. School's Mascaro

: Sustamablhty Initiative respectively.

The program is targeted.at the. fol!owmg types of students: ,

. Prachcmg engineers currently in-or-aspiring to a leadership role in the nuclear industry,

« - Engineering professionals who desire a graduate degree in their field with a focus on safe
nuclear plant operations,

» New graduates with-a minimum of a bachelor's degree in a technical discipline, and

e Professionals who manage mult:drscrphnary teams for project design or management in the
nuclear industry. :

This program is an important component of the School's energy and eustainablllty initiatives.
The School of Engineering at the University of Pittsburgh has had a long-term interest in energy,

with particular foci.in fossil fuel based .energy and power. More recent initiatives are focusing on

- sustainable energy resources as well as more innovative and:long-term solutions including

approaches to the hydrogen economy.

Foulke Page 1.
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In addmon thls program addresses a reglonal need. Strong growth in the global demand for
power 18 prOJected for the next half-ceptury and beyond. This growth. provides great

~ opportunities for the nuclear industry, particularly companies-located in southwestern

: Pennsylvanla such as Westinghouse:Electric and First Energy Nuclear Operating. Corporatlon

(FENOC). While great opportunities now await these companies, all:are preparing for the impact
of workforce and technology development neglect that was dominant in the nuclear and power
industries.in the 1980s and 1990s. The majority of engineering and other technical talent in
these fields is preparing to-retire over the next decade, just as these companies are pmsed to

~ experience.strong growth in demand for their products and services. As a result of the many

~years of warkforce development negleot there are precious few young employees with.
-, ‘adequate’ tralnlng that are-ready to fill.the. lmpendmg technical talent gap.. Westlnghouse :

* Electric, for.example, is hiring hundreds of new engineers.in the Plttsburgh area. These new-
hires will need continuing education in nuclear engineering; and this project provndes the only
graduate nuclear engineering courses: presently available in the Pittsburgh region. This-
proposal specifi cally addresses this' gap by. developlng and lmplementlng several mnovatlve ‘

. educational outreach programs. L

Innovative lnstfuctional Approaches

The: School of Engineering has been a nahonal leader in creatlng mnovatlve educational
programs over the past two decades. At the undergraduate level these have included an
mtegrated freshman curriculum (bringing together mathematics, physics, chemistry and
engineering courses and faculty), a study abroad education initiative that has enabled .
approximately a quarter of our graduates to have participated in an international experience, a
cooperative educational program with a participation rate in-excess of 50% of the-eligible -
students, an innovative “pillars” chemical engineering curriculum (that vertically integrates core
courses), and a series of state-of-the-art classrooms. that facilitate active' and cooperative
learning. Graduate initiatives have'included a combined MS/MBA program, an NSF funded -
IGERT program in sustainability that includes an eight- -month research rotation.in Brazil, and a
series of off-campus ‘MS programs- for working engineers, the most. recent of which will. begin
this September-in Taiwan. in addition the School of Engineering faculty have beeh active-in
conducting serious engineering education research in conjunction. with: colleagues throughout
the country as well as with the University's well- known Learning Research and Development
Center.

For this project we build upon a number of.education innovations. In particular we:

« Utilize instructional approaches that take advantage of the experience and knowledge of
practicing nuclear engineers in the local service areas of Western Pennsyivania as well as
the full-scale models and replica simulators-available in our service area.
”‘}‘“ » Integrate deskiop simulation-software to provide “laboratory” experiences that facilitate a
i better understanding of plant operations and promote the development of intuition regarding
g plant transient behavior.
« Incorporate our distance education capabilities to outreach to a larger body of-students
_outside of the local service aréa, many of whom are engineers working in the- nuclear
_profession who could ‘substantially benefit from formal educallonal courses! m nuclear
. engineering but who do not have- access to.a local.university. -
o Utilize “reverse” dlstance leamlng in order to bring field and plant operations: mto the
classroom to enhance the educatlonal value

Foulke Page 2
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« Utilize-activity-based, student- centered learning rather than straight lecturing to enhance
learning. We are developing student centered learning activities that can.be used as in
class learning exercises to reinforce key concepts.
» Tailorthe level of rigor of our curnculum to'both satisfy the academic requwements for
- 'graduate level education- and the student knowledge perspective. To. do this we blend.
- theory with "operatlonal so-whats." Thati |s we link theoretical concepts covered in class W|th ,
- day- to -day’ operational significant events atthe plant ot work facmty Example questions-"
that are posed to students’include:

1. What. approxrmatlons can you make to this equation? What assumptlons must you
make to do this?

2. Can you make a back-of-the-envelope approxrmatnon" If so, how is the risk of error.
mcreased'?

3. Point Kinetics requires that k be close to unity. How much of a. llmutatlon does this pose
relative to use in the plant?

4. You are talking about plant dynamics with one of your people who does not have
knowledge of calculus and differential equation. How can'you explain the concept of a

- transfer function to that-person? .
g 5. Component xyz is the-balance of plant is showing degraded performance; how does this
i affect the reactor core?

|nfréstructdre Teaching Competencies and Subject Matter Expertise

The. program infrastructure draws upon ‘a rich body. of faculty from constituents under- the
supervision of a Director of Nuclear Studies (Dr. Foulke, an adjunct full professor) Who works
closely with the two co-Pnncrpal Investigators for this project to ensure academic quality: Drs.

i Chyu and Shuman. Dr. Chyu is Chair of the Department of Mechanical Engifieering and -
Materials Science; Dr. Shuman is the Associate Dean for Academic Affairs. The Program's
faculty, almost all of whom hold PhD degrees, will bring needed expertrse relevance and
current competencies to the coursework. This is particularly important since one emphasrs of
the program is on commercial nuclear reactor plant operations.

All the adjunct instructors, while experienced, participated in a specially designed workshop

supported by the Year-One funding. The workshop was conducted by regular faculty who had

N designed and taught courses by distance delivery methods. The workshop was aimed at

- ensuring that courses developed by this grant are taught at the proper level, with the
-appropriate coverage, and that enhancements from the industrial-sector are used o the fullest
extent possible. Each course is being approved the workshop pnncnpats ‘and then reviewed by

. an Advisory Committee consisting of academic and industrial:representatives. Each time that a
‘course is’ taught, it will be evaluated and revised as approprrate

By focusrng on operations,.our program differs substantratly from the more traditional nuclear
engineering programs. Specrﬂcally, traditional graduate study in nuclear engineering focuses
on fission reactor physics, fuel management, fusion, core design, thermal- hydraulics, and -

~applications of radiation science to mankind. None of the existing MS Nuclear’ Engrneenng
programs to our knowledge have a focus on nuclear plant operatlons and saféty.. Yet, a survey

g of 30 facilities that we conducted in desngnmg the proposed program revealed: that knowledge of

& commercial nucléar plant. operatrons was frequently cited by potential. employers as one of the -

"~ major missing competencies of not only new employees but also experienced engineers. This

is of particular concern given the rather substantial hiring needs within our tri-state region.

Foulke Page 3 '
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Specifically; our program bridges a sefious communlcatlons ‘gap among engineering: dlsmpllnes

~'that support: safe.operation of nuclear power plants. Given the close proximity of Westinghouse

Nuclear Energy Systems, the Beaver Valley Power. Station managed by First Energy. Nuclear

‘Operatlng Company, and the-Bettis Atomic Power Laboratory run by Bechtel, there is not only a

robust markat for- graduates but- also a.rich pool of exper ienced: faculty prospects. Most of these

potentlal rnstructors have over 25 years' experience’in the: nuclear industry and are wrdely

recognlzed in-their'particular area of expertise. Because the needs of our constltuencres go
beyond the uniqué and primary focus of -nuclear plant operations, there are good prospects for

- further development of coursework as well as the potential for rigorous research projects with
School of Engmeenng faculty.

| Indeed we expect that this graduate initiative wrll -stimulate faculty research in matenals

mechanical; electrical, and industrial. englneerlng programs. at the institution. For example, the

. School of Engineering faculty are currently involved in research projects directed at hydrogen

production from water. Research efforts with West;nghouse Electric have been directed at the
generation and transport of thermal energy needed for the'thermochemical cycles and
electrolysis processes. Clearly advanced reactor designs will be required for the next- generatlon
(GEN IV) nuclear-power plants. that must-operate at the temperatures required for the water- - -

‘ splitting production of hydrogen. Computatlonal and expenmental research has established the.-

hydraulic and heat transfer-(radiation and convection) requirements of gas-cooled fast reactors s
capable of prowdlng thermal: energy: at 1000K -and very-high- temperature reactor’ systems up-
to 1250 K. - 4 ‘ : :

As noted, leadership of the program isprovided by Larry Foulke who has.an earned doctorate in
nuclear engineering, P.E. registration (nuclear) in'the State of Pennsylvania, and experience in
reactor operations, Dr. Foulke has alsohad a broad base of experience at both Bettis and
Westinghouse, is well-known in the nuclear industry, and will provide: program flexibility and
innovation. Supervision and guidance: will be: provided by Dr. Minking Chyu (Professor of.
Mechanical Engineering and Chair of the Department of Mechanical Engineering and Materials
Science) and Dr. Larry Shuman (Associate Dean for Academic Affairs and Professor of
Industriaj Engineering). Dr. Chyu has a degree in nuclear engineering and has done extensive
research in the energy area, most recently on developing fuel cells and advanced turbine
applications.to energy and heat transfer problems. Dr. Shuman is widely recognized for his
contributions. to englneenng education and engineering education research including a focus on

- assessment and engineering ethics. He will be responsible for the evaluation aspects of thls

project. Theirtwo:page CVs are lncluded as part.of this proposal.

Partlcrpatlng faculty drawn. from the local nuclear energy community who can provrde depth and -
breadth of coverage are a.program strength There is a-wealth of active professionals
supplemented by recent retirees who can be called upon to both assist with the development

and teaching of regular course offerings, modules and directed study The School:of

Englneenng already provides a wide array of complementary courses. rélated to nuclear

operations and safety in mechanical, industrial, materials and electrical engineering. These.
direct ties to the School's six departments will further create program flexibility enabiing it to
accommodate students from all areas and allow for future enhancement that could include
managemenit and leadership dimensions (in conjunction with'the Katz Graduate School of

Busrness)

The program builds upon a developlng companion undergraduate certificate 'p_rogram in nuclear
engineering that began in the Fall Term of 2006. To date, 660 credit hours of undergraduate

Foulke Page 4
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nuclear engineering coursework have been delivered to School of Enoinee‘ring students. The
undergraduate-certificate is also open- fo' students. from ali six-departments (as well as the
Engineering Physics. program) enabling them to combine a specral ‘three course nuclear

' englneermg sequence ‘with:two complementary departmental courses.

4 Provrded below are bnef ¢capsules’ of CV's of lndlwduals who are retired or who are active

professionals at Westinghouse, Bechtsl Bettis, Inc., and the Beaver Valley Nuclear Station and

‘who are’ bemg used-as instructors for the graduate nuclear engineering certificate program at

the University of Plttsburgh They will be involved in both course development and-instruction
under the leadership of the Principal Investigator, Dr: L. R. Foulke, and-the oversight of Drs.
Chyu and Shuman

Larry R Foulke Principal Investigator; Adjunct Professor and Director of: Nuclear Programs
B Unrversrty of Prttsburgh -PhD Nuclear Engineering; Ml 10)6) |

nstructor, Betlis Reactor
Engineering School (1969-1972). Adjunct Associate Prfessor of Nuclear Engineering; Penn
State University (1984-1988). Retired.as Chief Scientist, Space Engineering Activity, Bechtel
Bettis, Inc. U.S.’Army Reactors Group, Nuclear Power Field Office, Ft. Belvoir, VA. Trained as

..a nuclear plant engineer and received honorable discharge as Captain, U.S. Army Corps of
‘Engineers (1966 - 1968). Bettis Atomic Power Laboratory, Manager of various activities

- including Performance Analysis, Safeguards and Plant Analysis, Environmental Engmeerlng,

' Safety Analysis, Laboratory Operational Safeguards including Materials Accountability and-

- Physical Security (1872 - 1980). Responsible for managing the preparation of the Safety

~Analysis Report and the Environmental Impact Statement for the Light Watér-Breeder Reactor
Westinghouse: Electric-Corporation; Manager Rittsburgh: Operatrons Tralnmg Center (1980 to
1985) and Manager Simulator Product Development (1985 -1990). Trained.to'be SRO -
Certified Instructor. Member of Various. Safety Review Committees at both Bettis and (W) (1972

- 1984). Registered-Professional Engineer, PA License PE 053016E (1997 - present). Member

- of Review Committee for Los Alamos Nonprollferatron Division (2006-present).

David Helling, Senior Personnel. B. S., Mathematlcs Mlaml University, Oxford, Ohio /" (b)(6)

‘Expect M.E. in Nuclear Engineering from Penn State University in 2007. Certified as Ghline

educator by California State University, Hayward, CA. Curfently completing Masters of
Education. Lead, Commercral Nuclear Training Programs for Westinghouse (9/01 fo present).
Over thirty-five years of experience in navy and commercial nuclear power plant operations,
maintenance and training. Extensive experience in the operations and maintenance of navy
nuclear power plants and in commercial nuclear power plant operations and training. Certified
by the US Nuclear Regulatory Commission as a Senior Reactor Operator (SRO) in 1993 and
qualified as a nuclear trained engineer by the United States Navy Nuclear Power School, 1972.
During naval: career, worked extenswely in training and operations posmons Performed. -
hundreds -of reactor and plant start- -ups and shutdowns, performed-numerous accident dnlls and
responded to several.plant emergencres Taught this material to both enlisted and officer -
students throughout navy career.

David Gneshermer Ph D.in Nuclear Engineering, University of Mrohlgan Qurrently
Senior Engineer at the Bechtel Bettls inc. Graduated Distinguished Honots chofar from the
University Honors Scholars Program. Non-thesis duties included assisting faculty with
undergraduate and graduate level nuclear engrneerrng courses by grading and instructing
students.in commonly used computer codes such as MCNP and ORIGEN2. Portz Scholar
national award for outstanding undergraduate research, National Collegiate Honors Council,
1999. ‘Naval Nuclear Propulsion Fellowship forPh.D. studies in Nuclear Englneerlng 2001-

Foulke Pagc 5
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: ‘Opera mg an: :880 megawaﬁ nuc!ear power stanon (F:rst Energy Corporatson Bea
- 2,,1988 to present). Directs operatmg personnel of. 880—megawatt base load nuclear generatmg
N statron omn.a shift: basis in all situdtions that occur. These include startup, power operatnons -
. ‘testmg shutdown refueling and any casualty situations that occur. Technical liaison to Ohio
AEmergency Management:Agency to-brief the Adjurict General of Ohio, the- Deputy Director of
- OEMAand gither the Governor of: Ohso or his-representative during an actual incident at the
' ‘iplant or' dunng the annual’ emergency preparedness plan dnlis

‘J“Davn’ Aummer Ph:D.-Nucléar Engit
Eng neer' .echtei Bettas inc.. Lead Safety Code Developer forxthe Nava! Reactor Program.

- 'Excé!ient Technical Paper Award.

. :_ff}John Metzger Ph.D., Nuclear Engmeermg, Umverssty of. New Mex:o;ﬁ G
: “Adwsory Engmeer Bettis Atomzc Power Laboratory, lnstructor ‘Bettis Reac#&o"Engmeermg

o ermg, Pennsylvama State U:wersntylzi;)(6 “Principal. -

ssistant
tprogram taught at Bettas Deve!oped and taught the Heat Transfer and Fluid Flow
for the Bettis-Early Start Pr gram for recent hifes at Bems -2004: Recspsent Bechtel -
002 -2003.Chairman of the’ ntematsona! RELAP5-3D User's
Group lnv:ted participant at’ ‘the: DOE’ Conference ‘Advanced Simulations - A Crmcal Tool for

" Future. Nuciear Fuel Cycles.” “Invited participant at DOE- GENIV workshop on Therma!-
' ‘Hydrauhc Toois

| ~’Vmcent Esposito 8c¢.D., Nuciear Engmeermg, Umverstty of V:rgmxa Master of Busmess

Adm:mstratnon Valedsctortan Unwersxty of Pittsburgh. Executive Master of Business
Administration Program, Katz School of Business. Curréntly Vice-President, ‘Westinghouse
Asian Fuel Business. Responssble far fuel business associated with Japan, Koréa, Taiwan and
China. Provided interface on Russian activities for Westinghouse. until 2005. 1986 Corporate

“Incentive Award for Westinghouse response to Three Mile iIsland, 1979. Instructor (part-time)
"Camegne Mellon University Graduate School; Pittsburgh, PA. Experience in teaching: graduate
Jevel evemng COUrses in Thermal. Flu:ds and ‘Numerical Methods receiving excelient-reputation
" from. prior, teachmg posmon Experience in safety ana!ysrs methodology, hcensmg nuclear fuel .
~ desugn/analysrs and sfeam generator technology. Electric Power: Researc :}n'stltute o -

répreséntative for. Commercsathuc%ear Fuel Division and mterfac -atthe.manage
Nuclear Regutatory Commcssnon Prevuously respons:bie for nuclear: power-plant:simulator. -

design-and.manufacturing plus trammg of utmty personnel for nuclear related activities.

Previously responsxble for loss of-coolant: accndent (LOGA) farge- and-small break; oontasnment
mass and energy release, emergency.core cooling requirements, itcensmg for-analytical models
and NRC interactions. Established-functional requirements for ECCS systems and interface with

fiiel requirements.
Mehssa Hunter, Ph. D. Nuclear Engineering, Penn- State Uriiversityl b)(G’)“‘ ’Prmc»pai Engineer,

Westmghouse Nuclear, formeriy Manager, Safety Assessments, Reactor Safety Subdivision,
Bechtel Bettis, Inc., (2005-2008), Instructor, Applied Nuclear Physics, Bettis Reactor
Engmeermg School Taught graduate level course to Navy officers and Betlis employees (1991

- 1996). Teaching Assistant, Department of Nuclear Engineering, Penn State University,

Teaching assistant for several graduate and undergraduate nuclear engmeermg courses.
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N Andrea Maloll Ph.D: Nuclear Engineering, Politecnico di Milano (ltaly]
‘with Westlnghouse Nuclear. Involved in the design and CFD analysis. of the: IRIS advanced

School. Prewously responsible for umverslty research i |n space nuclear power“and propulsion

,"system design, analysis-and modeling;: CFD analysxs thermal hydraullc design, analysis,
equipment specification, computer modelmg of nuclear .and non-nuclear power systems and’
- components: control systems analysis; application of statistical uncertainty to- the determination

of control setpoints; and analysis of hydrodynamic phenomenon; general overall systems

’ analysns and computer modeling. State University of New York at Stony Brook, Research
'Assomate Professor in Mechanical Engineering - Department representative to the College of
: _Englneerlng and Applied Science (1998- 2005)

Richard _Siergiej, Ph.D. Electrical Engineerlng, Lehigh University, Bethiehem PA, (B)(6)

Manager, Advanced Electrical Concepts, Advanced Design Development, Bechtel Bettis, Inc.
Manages development efforts in next generation instrumentation and control technologies for
advanced naval nuclear propuision technology. Responsible.for the next generation
instrumentation and control laboratory. Managed alternate energy-conversion-power electronics
development. Led study on Boiling Water Reactor technology Lecturer for the Westmghouse
SCIence Honors Institute, 1998 to 2001. .

b) 6k enior Engineer
PWR; résponsible for IRIS Probabilistic Risk Assessment. Conducting Risk Analyses for current
and advanced nuclear power plants in the Risk Analysis Method group. Conducting thermal
hydraulic analysis with the LOCA Integrated Services group. Taught seminars.on Probabilistic

" Risk Assessment techniques held during the Reliability Analysis and-Risk Assessment

undergraduate level courses at Politecnico di Milano, Department of Nuclear. Engineering ~
Spring Semester 2003,

Bruce Berqulst Ph.D. Ph.D. Physical Chemistry, University of Plttsburgh L)( )

Advisory Scientist, Material Technology Activity, Bechtel Bettis, Inc, Developed several
classified fabrication processes using new materials for use in advanced naval reactor designs,
some-of which are in production. Lead Instructor of the Betltis Reactor Engineering School
(BRES) materials course since 1994. Taught many Chemistry courses at the Pennsylvania
State University, McKeesport Campus

Mlchael Burke, Ph.D., Manager, Materials Center of Excellence Westlnghouse Elec‘mc
Company. M.S. Unlversny of F ltt burgh (USA) Metallurgical Englneermg 1977, Ph:D. Umversnty
of Sheffield (UK) Metallurg  Over 25 years experience in managing. materials.
development and lmplementatzon programs for advanced power génerator systems “He has led
innovative programs to develop Robotic Welding, Metal Matrix Composites, Directionally
Salidified and Single Crystal Superalloys and Ceramic Matrix Composites. ‘He was the “core
competency” leader for Advanced Gas Turbine Materials at Siemens Power Generation
Corporation. In his present position he is responsibie for coordinating materials technology
development efforts for existing and new commercial power plants.

Courses to be Developed

We are requesting funding from the NRC to continue orderly and timely development of a saries
of courses that will comprise the certificate program. Students will have an eventual menu of
nine nuclear power engineering courses from which to. select five. Among these will be five
courses that specifically emphasize nuclear plant operations.. Students who successfully
complete five of these courses will earn the nuclear. power engineering certificate; students

would also complete five to seven additional courses'in order to earn an engineering master's
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degree (dependrng on-the student’s major)v Briefjsynopses of the courses'to be devéioped are
leen below: S

: ENGR 2101: Nuclear Core Dynamics
'_ This:course: reviews: the mathematics of nuclear reactor kinetics. Linear systems of erdinary
dlfferentlal equatlons are solved by state vector technlques Laplace transform technlques or

finite difference techniques including the treatment of discretization.errors-resulting from various
finite differencing approximations. ‘A review of the physrcs of nuclear kinetics is followed by
treatments of the Kinetics equations including the effect of uricertainties, approximate ¢ solutlons
and the interpretation of experiments to measure kinetics parameters. Répresentations and the
physical basis of reactivity feedback mechanisris are treated. Lumped and distributed

: parameter models of fuel, coolant, fission products, and selected plant components are derived

and applied. to develop quantltatlve static relallonshlps and qualitative dynamic results.for
transient conditions. The course. provides.an introduction to reactor protec’uon and safety
analysrs A :

ENGR 2102 Nuclear Plant Dynamics and Protection: -

This.course provndes an-integrated engineering examination of a nuclear power plant from the
perspective of instrumentation and control systems used to infer the condition of the nticlear
plants and its- systems, ‘control its -normal operatlon and provide protection during transient
situations as well as assess core damage during severe accident situations. Dynamlc
simylations.of plant systems'are constructed and interfaced. Students will apply previous

. knowledge of analog, digital, and: microprocessor electronics techniques to nuclear power plant

design and. operatlon and reactor:protection and safety ¢onsiderations that influence: the des;gn »
of the reactor plant. A major outcome of this course will be an integrated understandmg of the .

- interaction between the physics of nuclear plant control (reactivity and heat balance) and the

control and protection systems. This understanding will be essential for the successful
completion of the lntegrated Nuclear Power Plant Operatlons course.

-ENGR 2103 lnteqratlon of Nuclear F’lant Svstems wrth the Reactor Core

This colurse examines design bases for maJor systems and components that are needed to A

transform fission energy into electrical energy and synthesizes how the systems.function in an

mtegrated fashion. Student examine a typical nuclear power. plant and those components and

“systems of the nuclear plant complex that have the potential for affecting core power, and
- whose failure could be an initiating event for a plant transient. The emphasis is on how

operatlons of and faults in those systems and components can influence reactivity'and core-
behavior. Through classroom discussions and the use of simulation models the students Wlll
assess engineering problems and operational problems that have been experienced in hlstoncal
nuclear plant operations. Intended outcomes are an.aptitude for.predicting transient behavior of

the integrated: plant with a command of reactivity management and control, coolant: inventory

control, and core heat removal that are important for safe and efficient. operatlon of:a nuclear

plant compiex.

ENGR 2104: Nuclear Operations Safety

This course will review the development of reactor safety concepts, the emergence of safety

_ strategies and culture, and the perspectives of severe accidents and how they can be mitigated.

Risk-influenced regulatory practices will be introduced and quantitative use of probabilistic risk
assessment will be described in terms of its use as a guide to intelligent decision-making. The
characteristics of ‘accident progression in the reactor vessel.and containment in the unlikely
event of core melting and relocation of fuel material will be’ explamed Offsite lmpacts of such-

severe accidents will be mtroduced Source terms dlspersmn of radlonuclldes and dose
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' prolectlons will be developed for both conservative and realistic evolullons Protective-actions
‘and .emergency preparedness will be introduced. Thisicourse ‘will cover the regulatory aspects

of nuclear operations.and the roles that the NRC INPO, WANO and the IAEA Pplay and what
impact each has on plant operations. An introduction into regulatory requirements, the ,S_afety

- Analysis'’Report, nuclear safety and licensing, and whistle-blower rules will be provided.

ENGR 2105 lnteqrated Nuclear Power Plant Operations

- .(Thls;course provides a capstone hands- -on-simulator and classroom. experience to promote
- unde ”‘standmg how the mtegrated plant' works’ and what challenges the operator faces -and-to
,help n engrneer be able.to“speak operations” with the: operations staff, ‘Use of the srmulator IS

an effective way for students to understand accident controf and. Emergency Operatm :
Procedures, and: ‘how the control room interfaces with the rest of the plant. Emphasls s placed
on understandlng plant characteristics and controls, rather than on.developing control
manipulation. skills. Intended oUtcomes are an aptitude for predicting transient behavior of the.
integrated plant and a command of reactivity. management and control that is important for
efficient operation of a nuclear plant complex. The course presumes knowledge of the major

. systems in a huclear power plant and will emphasize how operations of and faults in those.
- systems and components. can affect reactivity and.core transient behavior.

ENGR 2110: Nuclear Materials
This course presumes that students have the knowledge base needed fo understand ma_terlals
issues associated with the design and operation of nuclear power plants, such as basic

- concepts of physical metallurgy, a mechanistic.and microstructural-based view of material

properties, and basic metallurgical pnncnples This course will cover the metallurgy and phase
diagrams of alloy systems important in the design. of commercial nuclear power plants. The
microstructural changes that result from reactorexposure (including radiation damage and -

defect cluster evolution) are discussed in detail.. The aim is to create a linkage between.
‘changes in the material microstructure and changes in the" macroscoplc behavior of the-

material. Also discussed-is the corrosion of cladding materials as: well the effects of irradiation

~on.corrosion performance, as-well as the effects of primary and- secondary coolant: chemlstry on
‘corrosion. Both mathematical methods-and experimental technigues are emphasized so-that

theoretical modeling is guided by experimental data. Materials issues in current commercial

" nuclear reactors and materials issues in future core and plant des»gns are covered.

ENGR 21 15 Heat Transfer and Fluid Flow in Nuclear Plants

This course provides advanced knowledge to promote understandrng and applrcatlon of thermal
and hydraulic tools and procedures used in reactor plant design and analysis. It assumes that
the student has a fundamental knowledge base-in fluid mechanics, thermodynamics, heat

‘transfer and reactor thermal analysis. The focus of the course is.on physical and mathematical

concepts useful for design and analysis of light water nuclear reactor plants. Appllcatrons of
mass, momentum, and energy balances are combined with use of water properties to analyze
the entire reactor plant complex as a whole. Principles are applied. through the applrcatron of
major industry codes to specific cases.

ENGR 2120: Nuclear Plant Security

This. course will be designed in conjunction with colleagues at the Umversrty S Center for.

National Preparedness. "This broad, multldlscrpllnary, collaborative’ enterprise engages: the -
UnlverSIty s scientists; englneers policy exper‘ts and clinical' faculty in issues realted.to securlty

“and safety. Members of the Center possess: expertise in blomedlcal research, public health,
- medicine, national security’ policy, engineering, and information. technology The Center
synthesizes efforts in place in the Faculty of Arts and Sciences, the Graduate School of Public
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Health, the Graduate Schoolof Public and International Affairs, and the Schools of Engineering,
'lnformatlon Sciences, Law, Medicine, and:Nursing. Résearch, education; and training are the

foundation of this enterprise. The Center communicates the innovative research of the
University's faculty to the broader public through the educational and training programs in which
students; pollcymakers and other interested parties part:CIpate The Center supporis research

“and apphcatuons that.are directed at the University’s numerous constituencies. The Center

contributes-to local, state, and national preparedness

‘ Thls course. wa‘prowde an in-depth overview of security measures related to nuclear matena!s

and nuclear: facmtles While the course will focus on the security issues-at'a- nuclear facmty

- security practlces durmg the: acqwsmon transpartation and. (disposal of nuclear.méterials will
~ also be discussed. Topics will include: regulation, material control, recordkeeping, threat

assessmenit, physical andcyber security systems, access, deterrence, testing and exercises.

- The course will.use a case-based approach to explore. design, regulation, policy and best

practices in security both from a national and international perspective. Threats from natural

{e-g. earthquakes, hurncanes -efc. ) and man-made (e.g. theft, sabotage, stc.) events also will

be senously addressed

ENGR 2130: Environmental.Issues and Solutions for Nuclear Power

This course. will be developed in conjunction with University of Pitt_sburgh'faculty with an interest

in environmental issues impacting the nuclear power industry-including School of Engineering
faculty-involved with the-Mascaro Sustainability Initiative, faculty from the Department of Civil
and Environmental Engineering and faculty.from the Graduate School of Public and

International Affairs.

The course wnll address such topics as sustainable energy resources, engineering and societal

ethical concerns, risk analysis, and future energy supplies in.general and as each of these

topics relates:to such specificissues as'the: nuclear fuel cycle; nuclear reactor safety, nuclear
‘waste-disposal and. transportatnon and GEN IV and the hydrogen economy. ‘Students: wm ‘better

understand the socio-economic issues surroundmg achieving a sustainable nuclear- power
future as it-impacts fuel acquisition, plant operation and waste disposal. '
Academic Focus of the Proposed Program

The core focus of the current certificate program is on nuclear safety' and plant operation. The
program will accommodate students from all engineering disciplines and can be adjusted in the

_future to include management and leadership dimensions, non-proliferation, nuclear security

and environmental technology.

Distance -Learning and Reverse DistanceLearn_ing,

In the Summer of 2008, the second offermg of the course: ENGR2101 ‘Nuclear Core Dynamlcs
is expected to'be re-desigried for. dtstance delivery provnded that: appropnate facnmes can be
scheduied at local constituencies. The School of Engineering has.been: u’nhzmg its distance
learning capabilities to offer joint courses with-Rice University and the University of Tulsa: We
have also used it to mteract with universities in England. and Brazil. ‘We-will utilize this same

. - technology to offer courses at remote sites. The technology will enable the instructor to see and
' ‘hear att of the students “live” as well as allow the students to-see the instructor. and students at

Foulke Page 10
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both.the University of Plttsburgh classroom and any other facilities: finked into. the system.
‘Further by archiving Iectures students wrll be able to review the course at their leisure.

* We.are also working with colleagues at the
~University's Visual Information Systems
Center who are developing virtual models of
nuclear power plants for Westrnghouse as
g shown in the Figure. A unique feature of
hese‘models is the incorporation of both

- human and machine intelligence into the

' software. As a result, students are able to
“tour-a-virtual facility, either on their own, or
¥ ~with-anavatar "guide.” As the models are

. dévelopéd, they will also enable students to
interact with professional engi'ne'ers as they.

' the professional drrectly into our classroom.
,, . T ‘ This will be one way that we plan to utilize
distance and: “reverse drstance learmng to bring additional expertise to the classroom. We
received.a $100,000 grant from the. DOE to develop an initial module for instruction.

Projected. Enroliment

We are assuming that the' average student will take 2.5 years to complete the program Given
that assumption, and a- steady-state enroliment.of 72 students with 30 MS/Certificate graduates
per year we project the following:

Year New students Total enrolled Number of MS
. Graduates

2007 - 24 24 0

2008 24 4 , 48 0]

2009 30 68 10 .
2010 30 72 26.
Steady state 30 72 30

Evaluation

Both formative and substantive evaluations will be conducted of the program. The program will
be assessed against its objectives.and outcome criteria as follows:

« Number of applications and enrollments in the program. The extent to which we are able to
meet or-exceed our projected;targets. If we do not exceed our targets, determine the
reasons why we did not.

] Quallty of admitted students — - GRE scores, undergraduate affiliation and performance
(GPA) quality. and Iength of work experience.

.. ;Student satzsfactlon - students wrll thoroughly evaluate each course Students-will- also

. »-complete a comprehensrve "graduatlon survey” at the end of the program. We will conduct
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ffocus groups wuth a sample of 2008 2009 and 2010 graduates to better understand the

program from the students perspective, as well as to-identify areasfor 1mprovement
Placement statistics — number of, graduates placed, quality of companies hiring, startmg
salaries, etc. for students who enter- without a- full-ime position. For students who are’

already employed in the nuclear mdustry pnor to graduation we will-determine the program’s

impact on the employment situation; e.g., did they receive an increase, position change,
etc., upon graduation. We will follow-up gach year with both groups to track their progress
and estimate the program’s impact on their future success. Surveys will be designed,
piloted tested and administered online using 0S?® - the School of Engineering’s Online
Survey System.

Employer satisfaction — we will develop a comprehensive mstrument to survey employers of
our graduates; we will attempt to conduct focus groups of Iocal employers (second line:.
superwsors to preserve confi dentlallty)

Repuitation — impact of the program on reputatlon/rankmg of- the ‘School of Englneenng and
the various, Engineering departments.

| - Budgetary impact ~ revenues and costs of the program.
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Schedule for Course Offerings |

5

Given the funding from the grant; the"srolp'o_sed 'sthedule for the nuclear courses is as follows:

Term | ENGR 2101

ENGR 2105

Fall20d7 . | C

ENGR 2102

ENGR 2103 _

_ENGR.2104

‘Spring 2008

P

1P

Summer 2008 |. . X

X

Fall 2008 -

X .

X

Spring 2008 | X

Summer 2009 |

X

Fall2008 | X

X

| Spring 2010

—

B

1 Summer 2010

X

“Term .

ENGR 2115

- ENGR 2120

~Fall 2007

ENGR 2110 |

C

Spring2008 | 1P

| Summer 2008." |

Fall 2008

ENGR2130_|

- Spring 2008 | X

Summer 2008

Fall 2009

Spring 2010 | X

Summer 2010

X = Planned

“C = Completed

IP = In Progress
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{
4 Major Milestones |n Course Development and Dehverx »

Task .. 'Date B 1. Action Party

Delivery.of inaugural course - ENGR 2101 | Complete. . _Foulke, Helling
{ Delivery-of inaugural course - ENGR 2115 | Complete | Aumiller, ESposito -

Syllabus development for ENGR 2102 Complete Foulke, Helling, and

- L L , Adjuncts.
| Syllabus development for ENGR 2103 -Complete Helling

Syllabus'development for ENGR 2110 “Complete 'Berquist, Burke,

S - - Wiezorek
| Syllabus approvals by Advisory. Committee | Late Advisory . Committee
| Delivery. of inaugural courses, ENGR 2102, “In progress’ _Foulke, Helling, '
{ ENGR: 2103 and ENGR 2110 e i ASlergleJ Haser,
Metzger, Burke,
_ . . : - - Berquist_ ..

Evaluation of ENGR 2101 and ENGR 2115 | Spring Term 2008 Shuman and evaluation

- : o - o team _
- Syllabus:development for ENGR 2104 . ‘March 2008 "1 Foulke, Hunter, Maioli-
Delivery of inaugural course, ENGR 2104 | Summer Term 2008 | Foulke, Hunter; Maioli-
‘Syllabus approvals by Advisory Committee | April 2008: | Advisory Committee . -

Evaluation of ENGR 2102, ENGR 2103
and’ENGR 2110

Summer Term, 2008

| Shuman.and evaluation
{ team

Repeat delivery of course - ENGR 2107 to

fill the pipeline

Summer ‘Term 2008 '

Foulke, Helling, Adams

Repeat delivery of ENGR 2102, ENGR Fall Term 2008 Adjuncts
2103, and ENGR2115 ‘
Evaluation of ENGR 2104 Shuman and

Fall Term 2008

Evaluation.team

ENGR 2120

| Repeat’ delivery of ENGR 2101, ENGR ‘| Spring 2009 | Adjuncts
2104, and.ENGR 2110 ' , o
| Repeat: dehvery of ENGR 2102, and ENGR ‘Summer 2009 |'Adjuncts.
12103 '
Repeat delivery of ENGR 2101, ENGR Fall 2009 ' Adjuncts
2104, and ENGR 2115. lnaugural delivery '
of ENGR 2105 ' : :
Svllabus development for ENGR 2105 - Summer 2009 | Helling, TBD
Syllabus development and approval for Deferred Center for Emergency

Preparedness

Modification of first set of courses for-e-
learning .

Summer and Fall 2009

Foulke, and Adjuncts |

Modlf catlon of second set of courses for e-

learmng

Delivery of maugural course — ENGR 2120 Deferred ' Center for Emergency
‘ _ Preparedness faculty
Syllabus and approval for ENGR 2130 | Deferred MSI Faculty .
Evaluation of ENGR 2120 Deferred Shuman and
: o _ - | Evaluation team
Delivery. o maugural course — ENGR 2130 ) Defér‘fe&f ; | MSI Faculty
Evaluation of ENGR 2130 : Deferred 1 Shuman’and
i Evaluation team
| Deferred. -Center for Emergéncy

Preparedness faculty

‘| and MSI faculty
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. Equipment Requests Associate with the Proposed Program

- The proposed pro;ect has no equipment. requnsts Distance learning equment will be. prowded
: "by the Umversxty of: Plttsburgh -Access to an advanced control room, rephca real-time
smulatorwnl be provided by Westmghouse

|mprovement of Nuclear:"Educa'tion infrastructure

The proposed project will develop and smplement an lmproved nuclear educat«on infrastructure,
teaching.competencies, subject matter expertise, and skills in serving students in significant
nuclear programs as described above.

Curriculum Development.

The development of teaching guides and source books will be a major product of the proposed
project. 'We expect to be able to use relevant, non-proprietary information from First Energy
Nuclear Operating Company and Westmghouse Energy Systems in the development of
teachlng materials. Any textbooks that may ensue from this development would not use funding
from this grant. ‘
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Summary of Results from Past Nuclear Regulatory Commission Funding.

The University of Pjttsburgh;curre‘nﬂyﬁas an Educational Grant NRC:38-07-505. A Progress

Report on fhat grant was submitted tothe NRC on February 28, 2008.
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: 38;07 505 that runs;from September 1 2007 fo August 31, 2008 A er Month Progress Report
’for that grant was submrtted to the NRC on February 28,2008. The current proposal is:applying

for cont;nuatron of that grant.

The current grant work involves approxrmatety 70 percent of the work effort of the prmmpat

: rnvestngator Being retrred this-work activity-is shared. only with writing of papers, speakmg to

“eivic and’ professmnat groups about energy policy and nuclear engineering, and-teaching an
‘undergraduate course-in-nuclear engineering at the University of Pittsburgh. The principal

g rnvestrgator devotes approxtmately eight person-moriths per year to the development and

dehvery of thé protect described in this proposal.

ﬁ AH other adjunct. rnstructors are fully emptoyed by local; constrtuents They develop their course
- material and’ provide instruction on their own time: outsrde of; therr normal JOb requrrements In
the rnltral devetopment and teachmg of each course it rs estlmated that the. total trme

B Aeach course

o The prmcrpat investigator for the pro;ect continuation proposed by this. grant apphcation a!so
~ contributes'to a DOE grant for-development of a visual, interactive tour of the containment
;mterror of a pressurized.water reactor that can be- used for. ‘undergraduate- and graduate level

instruction. Students and- professronais seldom.get'to.see the. components inside the
containment structure and the opportunity to see inside: the reactor coolant system is essen’ually
non-existent.  THis work is expected to provide an educational tool for-a tour of the: contamment

interior and it will be a fi rst step towards eventual development of an educational tour rnsrde the

reactor coolant system-using the visual technology developed by-the Visual information
Systems Center (VISC) of the University of Pittsburgh who'will build the virtual modet of the

) contalnment interior.
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Educatlon

: Prlncrpal investigator Larry R Foulke v
Prmcrpal Investigator and Adjunct Professor- and Dlrector of Nuclear Programs
University of Pittsburgh, Emall lrf4@pltt edu

<. BS Nuclear Engineering, Kansas State Universit (b)(G)
» MS Nuclear Engineering, Kansa s Umversrtyl
o PhD Nuclear Engineering, MIT (b)(6) ,
. (bl):(LSJl)biliht Fellowship, Universityof Oslo and Institute for Atomenergi, Kjeller, Norway (0X6) |

Aoad ic Experience;
. Instructor, Bettis Reactor Engineering School (1969-1972)
. Adjunct Associate Professor of Nuclear Engineering, Penn State University (1984- 1988)

!

: '.Work Expenence
. U.S. Army Reactors Group, Nuclear Power Field Ofﬂce Ft.Belvoir, VA. Honorable

, dlscharge as Captain, U.S. Army-Corps of Engineers (1966 -1968)
o Bettis Atomic Power Laboratory, Reactor-Methods Development (1968 - 1972)

o . ‘Bettis: Atomic. Power Laboratory, Manager of various activities: "A1W and PWR Performaiice

Analysis, Safeguards and Plant Analysis, Environmental Engineering, Safety Analysis,
- Laboratoty Operational Safeguards (1972 - 1980)
« Westinghouse Electric Corporation, Manager Pittsburgh Operations Training Center (1980
to 1985) and Manager Simulator Product Development (1985 - 1990)
* Bettis Atomic Power Laboratory, Manager Reactor-Methods (1990 - 2002)
» Bettis Atomic Power Laboratory, Consultant in Nuclear Engineering (2002 -'2004), Chlef
Screntlst Space Engineering (2004 - 2008)
+ Member of Various Safety Review Committees at both Bettis-and (W) (1972 - 1984)
+ Adjunct Professor and Director of Nuclear Programs, Univ. of Pittsburgh (2006-present)
Honors and Awards
«+ Fellow of Accreditation Board for Engrneenng and Technology (ABET)
» Engineering Hall of Fame, Kansas' State University (2003 - present)
» Library Trustee of the Year 2000, Allegheny County Library Association
Professional Activities:
» Member American Nuclear Society (ANS) (1966 - present)
- President ANS-(2003 - 2004)
Chair.of Varrous Committees, ANS; currently Chair of ANS- Publlc Policy Committee
Member ASME and INMM (2002 - -2004).
Registered Professional Engineer, PA License PE 053016E (1997 - present)
Member ABET Technology Accreditation Commission (1984 - 1993)
Chair ABET Technology Accreditation Commission. (1991 - 1992)
Member ABET Engineering Accreditation Commission (2000 to 2003)
Member Advisory Board for Inst for Simulation and Training, UCF (1986 - 1990)
Member Advisory Board for Nuclear/Chemlcal Englneerlng Department, Univ. of New
Mexico (1998 - present)
+ Member of Review Committee for Los Alamos Nonproliferation Division (2006-present)

+ Publications: Fifteen unclassified NS&E, Trans ANS or WAPD- TM’s during professional

years from 1963 - 1972 ten in conference proceedings during Westinghouse years from
1980 - 1990; over 100 classified or NOFORN technical publications within'NR Program in
management years. (See attached for partial list)
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Larry Foulke Publications in Space: Time Kinetics:
“lnvestugatnons in Spatial Reactor Kinetics,” Nucl. Sci. Eng. 17, p..528 (1963)
“The Use of Oscillation Tests to Investigate Flux Tilting," Trans ANS 9, 1 (1966)
"Application of the Natural Mode Approximation-to Space -Time Reactor Problems,” Nucl. Sci.
Eng. 30.p. 419 (1967)

. "On the Use of Effective'Delayed’ Neutron Fractlons for Few Group Space-Time Anaiysns
"WAPD-TM-938(1970)
- "Space-Time Methods for Movabie Fuel Problems ! WAPD-TM-868-(1870).

"A New. St)atlc Flux Synthesis Model for Movable Matenal Reactor Problems;" WAPD TM 978 '

',(1970)

Improved Spatial leferencmg for Space Time and Statnc Movable ‘Material lefusxon Problems
Trans ANS 13, 2, p. 618 (1970)

"Examination of Errors Introduced by the Few Group Diffusion Theory Approx:matlon in Space:
Dependent Kinetics Calculations,” Trans. ANS 13,2 (1970) »
"Improved Spatial Differencing for. the Solution of Space—Tlme Problems with Movable Material,"
Nucl. Sci- Eng.-44, p.72 (1971) . .

“A Summary of Space-Time Synthes:s Strategy and a Review of Space-Time Synthesis
Experience,” WAPD-TM-1103 (1973) :

Larry Foulke Publications in Training and Simulation

“An Innovative Training Program for the Management of Techmcal Issues,” Trans. ANS 45, p.
191 (1983)

“Industry Wide Job/Task Analysis: Getiing to What's Necessary and Sufﬂc:ent Trans. ANS 48,
p. 704 (1984}

“Improvements in Training-Effectiveness and Job Performance,” lnternahona\ Nuclear Power
Plant Thermal Hydrauhcs and Operatlons Topical Meeting, Amerlcan Nuclear Socnety Taipei,
(1984)

“Training Capability Required to Meet Manpower Needs dunng Plant Operatlons k lnternatlonal
Nuclear Power Plant Thermal Hydraulics and Operations Toplcal Meeting, American Nuclear
Somety, Taipei, (1984)

“Manpower Development in the U. S. Nuclear Power Industry,” The Fifth Pacific Basin Nuclear
Conference, Seoul, Korea (1985)

“A Generalized Multi-Node Steam Line Model for Real Time Simulation,” Sim Series, Vol 24,
No. 1, Society for Computer Simulation (1991)

AR Examnnatlon of Transient Accuracy,” Sim Series, Vol 24, No. 1, Society forComputer
- Simulation (1991)

“Performance-Based Principles for University Education, Trans ANS, 68, p. 18 (1993)
“A New Nuclear Education Program at the University of Pittsburgh,” CONTE 2007 (2007)
Larry Foulke Publications in Policy Pubiications
“The Status and.Future of Nuclear Power _in the United States, Nuclear News, (February 2003)
“Burning Bright: Nuclear Energy’s Future,” National Center for Policy Analysis,
http://www.ncpa.ora/pub/ba/ba514/ (March 2005)
“Dispelling the Myths About Nuclear Power,” National Center for Policy Analysis,
http://www.ncpa.ora/pub/ba/ba508/, (March 2005)
“Diversity’in nuclear—lssues initiatives, and improvements;,” Nucléar News; (August’ 2005)
“ENC Concluding Remarks Nuclear Plant Journal, Vol. 24, No. 1, January- February, 2008)
Larry Foulke Publications in Other
“Assessment of the Environmental Impacts Associated with the Operation of the Light Water
Breeder Reactor at Shippingport” (1976) (Manager of Acivity)

- "Assessment of the Environmental Impacts Associated with the Commercial Operation of a

‘Conceptual Uranium-Thorium Fuel Cycie” (1976).(Manager of Activity) ' ;
“Final Safety Analysis Report for the Light Water: Breeder Reactor” (1976) (Manager of Activity)
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David W. Helling
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e-mail: helindw@westingho
Co- Prrncrpal Investigator

Quallfrcatlons in Brlef

. Overtwenty fve -years of tralnmg management and leadershlp experlence WIth responsrbrlrty
fof:program development, project management,’ organizational development, and business
development ‘Served for:nine years as Manager, Tralnmg and-Operational’ Serwces for.”
Westlnghouse Electric Company.

«  Over thirty-five years of .experience in navy and commercral nuclear power. plant. operations,
maintenance and tralnmg Extensrve experience in the operations and maintenance of navy
nuclear power. plants. Emphasis in commercial nuclear power plant operations and training.
Certified by the US Nuclear Regulatory Commission as a Senior Reactor Operator (SRO)
‘and qualified as a nuclear trained engineer by the United States Navy.

¢ Responsible for all commercial ooperations, maintenance, engineering, and mstrumentatlon
and control training programs for Westinghouse Training-and Operational Services.

+ Retognized across the nuclear industry as an accomplished instructor with both technical
and educational skills.

Education

+ B.S., Mathematics, Miami University, Oxford, Ohr(b)(s)

. Completed one year of graduaté’ study in physics. interrupted for military . service durmg Viet
Nam war.

« Have completed all.course work for M.E. Nuclear Engmeerlng, Penn-State University, State
‘College PA. ‘Expect to obtain degreein 2007.

» Certified as -onfine educator by California State “University, Hayward, CA. Currently
completing Masters of Education with- Cal State

+ Nuclear Regulatory Commission, Senior Reactor Operator- Certification, Docket No.-55-900,
January, 1993. ’ ~

» United States Navy Nuclear Power School, 1972.

» Qualified as Navy Engineer by Naval Reactors, 1977.

Experience _ »
WESTINGHOUSE ELECTRIC COMPANY

9/01 - Present Lead, Commercial Nuclear Training Programs
. Lead for all commercial trarnmg programs for. Westinghouse Training and Operational
Services. This includes responsrblllty for developing Strategic Partnering. relatlonshrps with
key:nuclear. utility training organrzatlons This effort is designed to- produce training
- partnering/teaming relationships between Westinghouse Training and Operatronal Services
and custemers’ training organizations that will result in enhanced training performance and
improved financial performance for both members of the partnershrp
e Teach an extensive number of technical and organizational development programs in the
.areas of operations, transient.and accident analysis, instrumentation and control, and
. management and leadership. Have exceptional classroom-and online training experience.
instrumental in the developmeént and implementation of advanced student- centered: Iearmng
melhodologles within Westlnghouse training.
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193=9/01 - Manager, Training and Overational Services
Responsible for.commercial nuclear utility training in the areas of operations, mairitenance,

instrumentation and. control, and. engmeerlng Also responsible for Internal Training for the

Nuclgar Services Division. Extensive experience in organizational development,

organizational alignment and. culture change. Strong technical knowledge of Westinghouse
Pressurized Water Reactors. Solid undérstanding of the nuclear. training industry. and its
training requirements. ‘In‘this position, had sales, budget, and staffing responsibility. Led the
transition of the training organization.from a traditional classroom training.group to a
performance-based mixture of classroom, hands-on, and e-learning training technigues. -

6/84 - 12/92 Manager, lnstrumentatlon and Control Trammq

Responsible for commercial nuclear utility {nstrumentation and. Control training. Supervxsed
training program deve!opment classroom training, and. hands on training in the Module
Training Trailers. Instrumental in implementation of the mobile hands-on 1&C equnpment
trammg

6/81-.5/84 Manager, Technical Training and Development
-Responsible for the development of Senior Reactor Operator Training programs-and
- Advanced Technical Training programs such as Transient and-Accident Analysis, Station

NuclearEngineer, and Shiﬁ Technical Advisor.

9/79 '5/81. Lead Trarnmq Engineer

‘Conducted training programs and developed training matenals for operations, englnenrmg
station nuclear engineer, and Shift Technical Advisor programs.

9/70 - 8/79 | , U.S. NAVY NUCLEAR POWER PROGRAM

Electronic technical and nuciear trained officer. Served as Station Officer (responsible for
two reactor plants) on U.S.S. Enterprise, Leading Engineering Officer of the Watch at
nuclear training prototype in Idaho Falls, Idaho, and navigator of U.S.S. South Carolina.
Extensive Operations experience..Qualified as engineer. Left. Navy with rank of lieutenant.
During naval career, worked extensively in training and opera‘crons positions. Performed
hundreds:of reactor and plant start-ups and shutdowns, performed numerous-accident drills
and responded to several plant emergencies. This experience provided an outstanding
appreciation for-the- operational characteristics and behaviors of pressurized water reactors.
Taught these concepts to both enlisted and officer students throughout navy career.
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- Minki ng""'](:.‘i Chyu,

Leighton Orf Professor and Chairman
Department of Mechanical' Engineering and Materials Science
Umversny of Pittsburgh
Plttsburgh PA 15261
(412) 624-9784. (voice)/(412) 624~ 4846 (fax)

mkchvu@engr.pittedu .

Principal Research Interests:

Heat and Mass Transfer, Gas Turbine Energy and Power Systems, Fuel Cells

Education:
. ’ b B .
Ph:D. University of Minnesota, Mechanical Engineering, Heat Transfer; ()6) SN
) Major Thesis: Advisors: Drs. Richard J.-Goldstein and Subas V. Patankar - — E )[
M.S. Uniiversity:of Cmcmnatl Engingering: Scxences & Applied Mechanics, (b 6y |~
B.S. National Tsing ‘Hua University; Nuclear Engineering, Taxwan(b)(ﬁ) ;

Academic Experience:

9/2006-present Mechanical Engineering and,

Materials Science Department Chair University-of Pittsbu_rgh.
1/2000- 8/2006  Mechanical Engineering Department Chair University of Pittsburgh
1/2000- present  Leighton Orr Endowed. Chair Professor University of Pittsburgh
171999- 12/1999  Visiting Professor National Tsing Hua University
7/1994- 12/1999  Professor Camegie Mellon University
7/1990- 6/1994  Associate Professor Carnegie Mellon University
7/1987- 6/1990-  Assistant Professor Carnegie Mellon University
1/1985- 6/1987  Assistant Professor . Arizona State University g

Honors and Awards:
Best Paper Award - 8th-International Heat Transfer Conference
:San Francisco, August, 1986
‘Resedrch Incentive Award - Arizona State University, 1987
Air Force Summer Research Fellow
NASA/ASEE Summer Research Fellow {(b)(6)
Certificate of Recognition - NASA-Marshall, 1988, 1989 19] 1992 .
Departriient of Energy Faculty Research Fellow
Fellow, American Society of Mechanical Engineers (ASM "f997
DOE Advanced-Turbine-System Faculty Fellowﬁ_ﬁf&
Leighton Orr endowed Professorship ~ University of Pittsburgh, 2000

Engineer of the Year Award, ASME -~ Pittsburgh, 2002 L
Associate Fellow, American Society of Aeronautics and Astronautics,d(b)(s‘)

Publications:
Five Most Relevant Papers

P. W. Li, L:A. Schaefer, -and MK ChyL. “Muliiple Processes in Solid Oxide Fuel Cells,” Chdptex R
Transport. Phenomena in Fuel Cells, WIT Press, 2003
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1L1mb1chcu Y. Ly OB O_]O, S: Satar I ermek M. Wu, ,T Zhangi

Wﬁﬁmﬂm’mm A mstc

P: W. Li; M K. Chvu “Electrochemlcal and’ Tr’anqpon Phenomena in Solid Oxide Fuel Cell " Tnvited
Review Paper ASME J: Heat Transfer; Vol. 127, Dec. 2005, pp. 1344-1362.

P. W.Li,S. P..Chen and M. K. Chyu, “Novel Gas. Dlsmbutom and Optimization for High Power Density

in Fuel Cclls . Power Sources, Vol. 140, 2005, pp. 311-318.

P.W. Li, SP Chen, MK. Chyu, “To Achieve the Bést. Performance through Optimization of Gas
Dehve and’ Current Collection” in Solid Oxide Fuel Cells,” ASME J. Fuel Cell Scienice and
Technology, Vol. 3;1ssue 2, 2006, pp. 188+ 194

FIL CunhAa‘ M ;zDahmer and M K Chyu “Thermal -Methanical Life Prediction” Syslem for Anmotropu:‘

Turbme “;omponents 7 ASMEJ Turbomachmery, Vol. 178 Issue 2, 2006, PP 240 250,

F ive: Recent Related Paperv |

N Q Wu K @gawa M K.-Chyu:and-§. X Mag, “Failure Detection of Thermdl Bamer Coatmgs using
Electrochemlcal ‘Impedance Spu:trosuopy,” Thin Sohd Films, Vol. 457, 2004, pp. 301 306

Al Kassab, E; Divo, 1.S. Kapat and M.K. Chyu, "Retrieval of Multl-Dlmensmnal Hedt' Transfer -
Coefﬁment Dtsmbunons Using - an ‘Inverse- BEM- Baeed Reoulanzed Algouthm Numencal, and
Expenmental Examples " Engmccnno Analyms with Boundary Element% “Vol. 29, 2005, pp. 13 160 .

N. Wu,  Z  Chen, J. 'Xa, ‘MK. - Chyw and 'S: X. Mao, ’ “Impedance-memc o
PYYSZ/Au- Ga203 sensor -for CO detection at high temperature ” Sensors & Actuators B 110, 2005,
pp. 48-53.

N. Wu, M. Zhao, J. Zheng, C. Jiang, B. Myers, S. Li, MK. Chyu, S. X. Mao, "Porous CuO-ZnO
Nanocomp051te for Sensing. Electrode of High- Temperaturc. CO Solid-State Electrochemical Sensor”,
Nanotechnolooy, Vol. 16, 2005, 28782881.

F.J. Cunha and M K, ‘Chyu, “Trallmg Edge. Cooling for Gas Turbines,” Invited Rewew Paper, AIAA 1.
Propulsion; and Power, Vol.. 72 No. 2, ._006 pp.286:300. ,

Synergistic Activities (ongomg)

Advxsory Board:Member, Center for Advanced szgy and En\'lronmcnt Natmnal Tsing Hua Umvemty, Talwan
(2004 present)-

ASME'HTD Conimittec.in ‘Membership Developmcnt and Recognition. (2005 7007)

International Centre.for Heat and Mass Transfer. (ICHMT} Scientific Council (1998-pre<ent)

Advisory Board Member, Institute. of Nuclear Energy: Research Taiwan (2006 2009)

Assogiate- Editor; ASME Journal of Heat: Transfer (2006 2009) )

Guest~Ed1tor “Turbine Sciences and Technolog,y, "AIAA J. Propulsion and Power Specxa Tssue (2006)

~ Collaborators.& Other Affiliations

Cadllaborators

Alain Kassab, Central Flerida Uﬁiversify,‘Pei—Wen Li, University of Arizona, Tom [-P. Shih, lowa State
University; Terry Simon, University of Minnesota

Previous Graduate Students:

Ph.D:: O, Alagal, D. J. Bizzak, A K
H: Yen; Y. Yu .
M:S: AU ’Ahmed S. Atabek D-—i

rlggs H. Ding, Y-C. Hsing, R.Issa, H. K. Mooh, V- Natarajan, C-

viﬂs,‘ ;»J‘, S. Kapat, K. Kausar Kjt‘_agaw,aj;;T.- Kerzmann, C.
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