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g LAWRENCE LIVERMCRE LABCRATORY

i,
NUCLEAR SYSTEMS SAFETY PROGRAM,

August 27, 1980
EM80-310

Mr. Franklin D. Coffman, Section Leader
Systems Interaction Branch
Division of Systems Integration
U.S. Nuclear Regulatory Commission
Washington, D. C. 20555

Dear Frank:

I am sending you a final statement-of-work for FY 80 which reflects our
mutual understanding of the project as discussed in the August 8 meeting
in Washington, D.C. and in our August 21 telephone conversation.

This final statement-of-work will be appended to the original, and
hopefully will satisfy your needs at the NRC.

Sincerely,
m .

Ihdt/ f
ciudyJ. im, Project Leader
Systems Interation Project
Nuclear Systems Safety Program

JJL: sac

cc: R. D. Bailey
G. E. Cumings/F. J. Tokarz
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17. Cost and Develognent Schedule

17.1 Cost (Phase I)

Task Descripticn Total Estimated Cost

1 Review FY80 Sttdy of seisnic effects
cn Diablo Canycn safety and provide systems
interacticn support for Diablo Canyon $20K

2 Provide definiticn of systems interacticn
ard examples with corresponding sdety
failure criteria $25K

3 Survay state-of-the-art in systems
methods for assessment of
systems interaction $45K

4 Reccmnend a methodology or alternative (s)
that show the best potential for further
developnent and near-term use $10K

Total $100K

The above estimated costs are for FY80 effort and include travel,
computer usage, dcx:umentaticn, and other direct and irdirect expenses
as required.

V

17.2 Developnent Schedule (Phase I)

17.2.1 Deliverables

The deliverable for Task 1 will be LIAT., participaticn in the October
1980 ICES meeting cn the revies of the Diablo Canycn systems
interactial evaluaticn. The deliverables for Tasks 2, 3, and 4 will
be documentaticn cn the results of each task canbined in a single
final report. In additicn, the LIsL will provide the NRR with a
proposed prograt which will be delivered 2 - 3 months af ter the
initiaticn of Phase I.

17.2.2 Time Schedule

Task 1 was initiated in July 1980 and will be ccmpleted upcn LINL
participaticn in the October 1980 ACES meeting.

Tasks 2, 3, 4, will require three mcnths time to ccraplete, with a
start date of August 1, 1980. Figure 1 shows the schedule of
delivery for Phase I
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!

R = Report

P = Proposal

B = Briefing (tentative)

FIGURE 1. Develognent Schedule
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Nuclear Systems Safety Program
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I Lawrence Livermore National Laboratory
Livermcre, California'
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19. Scope

The IL% will limit its study to addressing the " Systems Interacticn"
issue for light water reactors. Since a concensus regarding the
definiticn and assessment methcdology is la'cking, tr'e IINL will focus cn
defining the systems interaction problem and evaluating existing and
potential methodologies. In particular, the Int will review current risk
assessnent methcds used to identify high-risk accident sequences at
irdividual nuclear plants and will develop and implement an improved
systematic approach for plant safety evaluation.

The ultimate goal of the IDL effort will be to provide guidance to the
U.S. NRC for the determinaticn of regulatory initiatives to reduce high
risk, systems interacticn problems.

19.1 Descripticn of Work

There are two phases planned for this project; Phase I in W80 and
Phase II in W 81 and beyond. The Phase I effort consists of a
definiticn of the systems interacticn problem, a review of past and
cngoing systems interacticn work, a survey of the state-of-the-art in
systems methods, and reconnendations for methods develognent for
near-term use by industry and the MRC. A brief descripticn of the
Phase I tasks follows.

Task 1. Review W80 Study of Seismic Effects cn Diablo Canycn Safety

This task shall review the W80 findings of the overall effects or.
I the Diablo Canycn safety system functicn of the failure of nonseismic

equipnent ccxuponents and structures due to severe earthquakes. This
task shall also provide ccnsultaticn to the NRC staff regarding
review questions aM the final safety evaluation for Diablo Canyon.

Travel to Diablo Canycn and Washington, D. C. may be required.

Task 2. Provide Definiticn of Systems Interacticn

This task shall provide a technical and cperaticnal definiticn of
systems interacticn so that there will be a concurrent basis for the
develegnent of regulatory requirements and guidance and also for the
evaluaticn aM develognent of assessment methodologies. In providing
the definiticn, the InL shall ccmsider licensee event reports (LER)

provided by the NRC to develop examples of a range of systems
interacticn problems.

Task 3. Survey state-of-the-art in Systems Methcds for Assessment of
Systems Interacticn

This task shall survey and ccmnent cn alternative state-of-the-art
methcdologies in systens analysis for applicaticn in the evaluaticn
of systens intaracticn. In particular, the rer.11ts of the study
performed by Sandia Labaoratories cn the dW pnent of fault tree
methodolcgy for the identificaticn and eveLat:.cn of systems
interacticns in IER power plants will be reviewed.

__ __
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Issues such as

o scope and raticnale of study (i.e., criteria for Top Event
selection, etc.)

o robustness of methodology

o applicability of methodology

will be addressed for each methodology reviewed.

Travel to Sandia Laboratories in Albuquerque, New mexico may be
required.

Task 4. Recomend Methcdology Develognent for Near-Term Use

This task shall incorporate the knowledge and insight gained in
Tasks 1, 2 and 3 to reccanmend a methodology or alternative (s) which
shows the best potential for further develognent ard near-term use by
industry and the NRC for operating plant systems interacticn
evaluations. In addition, the LDL shall propose a program plan for
follow-<n studies in FY81 and FY82. The proposed plan will address:

o Generalized Assessment Methodology for SI

o Criteria for Importance Ranking of SI

o Quantificaticn of SI Importance Measures
g

o validaticn of SI Models (through history and experiences in
SI and results fran SI evaluaticus)

o Identificaticn of Critical SI Cangenents

o Reccmnendaticns for Modificaticn or " Fixing" of Critical SI
Cctoponents

o Value-Impact Methodology to Evaluate Alternative
Recrmnendaticns for SI Problem

The LLNL shall develop the program plan with the NRR so that it may
be readily incorporated into an integrated plan for addressing the
broader questicn of system reliability in crnjuncticn with IREP and
other efforts.

Travel to the NRC in Washington, D.C. will be required for
participaticn in SI peer reviews ard coordinaticn of program plan. .
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19.2 Reporting

19.2.1 Procress Rep 3rts

There will be mcnthly progress letters of 1 to 2 pages en the
activities ccznpleted, the amount of funds expended, and any problens
or delays encountered or anticipated.

19.2.2 Final Reccrts

Final reports for the various project tasks will be delivered
acccrding to the develegnent schedule shcwn in Figure 1. All final
reports will be subnitted to the NRR for review before release.

20. Relaticeship to Other Projects

This project is related to cn-going systems interacticn work
(i.e., CSI-A17) at Sandia Laboratcries in Albuquerque, New Mexico. Sandia
is focusing cn the verificaticn of the system fault trees and the
evaluaticn of the assessment results.

21. Technical Accomplishnents in FY 1979 - N/A

22. Expected Results in FY 1980

As indicated in the develegnent schedule, the follcwing products are to te
delivered fcr FY80 work.

f

Task Deliverable Estimated Canpleticn Date

1 LINL Participaticn in ICES
Meeting cn Diablo Canirn
Safety Review Middle of October, 1980

2,3,4 Survey of state-of-the-art in
Syste.ms Methcds, Final Report End of October, 1980

4 Program Plan for further Technical
Assistance, Proposal End of September,1980

24. Expected Results Eeycnd Budcet Year

Expected future project results will be

1. Develegnent of SI methcIl reccmended in FYSO study for near-term use.

2. Devel'cpnent of SI regulatory guidance.

3. Participaticn in government / industry seninar to discuss SI regulatory
guidance.

4. Review of selected UiR sites for SI problers.

Details of these expected results will be specified in the forthcaning
program plan.
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25. Succentracting

The LU1L shall be subcontracting some of the project wrk to

1) Science Applications, Inc., (SAI) of Palo Alto, California, and

2) Applied Decisicn Analysis, Inc., (ADA) of Palo Alto, California

J. E. Kelly and F. L. Leverenz of SAI can provide valuable project support
because of their extensive experience in safety and reliability analyses of
nuclear systems. Both of these individuals contributed to IGSH-1400
(Reactor Safety Study) .

T. R. Rice and R. K. McCord of ADA, Inc., can offer various perspectives cn
SI evaluaticn methods because of their expertise and experience in decision
and systems analysis.

The individuals involved will rot be performing wrk for any parties which '
may lead to a conflict of interest with the NRC. If such a situation
sinuld arise, the project participaticn of the individual and/or the
subcontract with the LINL will be terminated.

The LLNL will provide the technical lead for all subctntract work and
maintain cognizant control over all technical and adninistrative matters.

The total subcontract charges are for technical perecnnel at

t .67 PIE 9 $90K/FIE for FY80 = $60K

26. Deliverables

Refer to Secticn 17.2.1 and Figure 1 for deliverables.
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