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Universitiesand NationalLaboratory

Roles in NuclearEngineering

Nuclear EngineeringEducationis being significantlychallengedin the

United States. The declinein enrollmentgenerallyand the reductionof the

number of nuclearengineeringdepartmentshas been well documented. These

declinesparallela lack of new constructionfor nuclearpowerplantsand a

decline in researchand developmentto supportnew plant design. Preciselyat

a time when innovationis neededto deal with the many issuesfacingnuclear

power,the number of qualifiedpeopl_to do so is being reduced. It is

importantthat the Universityand NationalLaboratoryCommunitiescooperateto

addressthese issues. The Universitiesmust increasinglyidentifychallenges

facing nuclearpower that demand innovativesolutionsand pursuethem. To be

drawn into the technologythe best studentsmust see a future,a need and

identifychallengesthat they can meet. The Universitycommunitycan provide

that vision with help from the NationalLaboratories.

It has been a major goal within the reactordevelopmentprogramat

Argonne NationalLaboratoryto establishthe kind of programthat can help

accomplishthis. The IntegralFast Reactor(IFR)programrepresents

opportunitiesfor joint researchin fuel technology,fuel reprocessing,and

waste handling,reactor-plantdesign to emphasizepassiveresponseto upsets,

developmentand testingof advanceddiagnosticand control-systemtechnology

core designs to enhancebreedingwhile minimizingsodium void effectsand

reducingthe magnitudeof reactivitychangeswith burnup,developmentof

approachesto the PRA which fully integratepassiveresponses,and many

others. To involvestudentsand faculty,we have establishedthe IFR fellows

program,bringingapproximately20 studentsfrom Universitiesaroundthe



• - 2 -

country to ANL-W each summer. The focus is on students who are completing

their Junior or Senior years as nuclear engineering students and are at the

top of their class, lt is our goal to interest them in the technology,

continuing their research into graduate school. This also means support for

faculty in cooperative research and we have proposed programs which could

accompl i sh i t.

The major initiative for definition of the kind of program best suited

for faculty support came from a faculty institute sponsored by ANL and held at

ANL-W during August of 1989 for senior faculty or department heads from major

nuclear engineering departments. The major recommendations from the week-long
workshop addressed:

• Recruitment of talented high school students |nto under-graduate

programs in science and engineering.

• Attraction of an adequate number of highly qualified students into

nuclear engineering graduate studies.

• Znvolvement of students and faculty in research projects related

to advanced reactor and fuel cycle development.

• Development of long-term affiliations between universities and the

IFR Program.

These objectives can be met if exciting challenges for students and

faculty are developed. It is also important that these challenges be

developed in the context of reactor and power-plant design, which represent

the unique aspects of nuclear engineering departments, lt is Important, for

example, that if there are students interested in computer science, that they

be fully aware of the possibilities for application of such technology to

diagnosis and support of reactor operation. The point is that there are many

important challenges that are worthy of the nations best faculty and students.



Many of them are working in repeated technologies but need to be madeaware of

the opportunitien with nuclear.

The Universities provide considerable credibility within the technical

community and the public along with an emphasis on new ideas and approaches.

The National Laboratories provide a link with DOEand industry, a sort of

middle ground between the University community and industry.

So what must be done? The National Laboratories must increasingly

recognize the importance of the University community in nuclear engineering.

The major aspects of that contribution are as follows:

(1) Nuclear Engineering education is a unique, integrating technology.

Whereaspast emphasis has been on reactor core design, the needs

now are seen as being muchbroader, having to do with a systems

approach to all aspects of reactor plant design and operation.

(2) The Universities provide credibility in openly and honestly

addressing issues surrounding nuclear power. The University

community must increasingly speak out on those issues.

(3) The energy future of the country depends on nuclear power and the

University communities must fully explore this and make lt known.

Students must understand the possibilities and the need.

Likewise, the National Laboratories can help in the following areas:

(1) Provide definition of the issues to be addressed on a national

scale l_or the future -:f nuclear power.

(2) Identify and encourage areas of joint research, providing

opportunities for both faculty and students.

(3) Work with the University community in sharing resources of people

and facilities.



In summary, there are many needs and opportunities for cooperation

between the University and National Laboratory community. It is in the

interest of both to do so and it is important to the country. Agencies which

provide funding for research in nuclear engineering must be convinced of the

importance and relevance of this work to the energy future of the country.






