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CONTRACTOR:  The Aerospace Corporation, Washington, D.C.

SPONSOR:  Nuclear Regulatory Commission
0ffice of Nuclear Material Safety and Safeguards

WORK PERFORMED/TECHNICAL PROGRESS

Work during January involved: (1) completion of the draft evént trees,
(2) participation in the BWIP geochemistry workshop, and (3) review of the
DSTP on repository environmental parameters.

Scheduled Work

The majority of the effort during January was devoted to completion of
the draft event trees depicting events leading to radionuclide release
(delivered on 7 Februaryg. Whereas the fault trees represent the entire
collection of events and sequences leading to package failure and radio-
nuclide release, event trees represent scenarios showing the paths between
particular {nitiating events and the ultimate consequences (radionuclide
release or the lack thereof).

The event trees {ncluded in the 7 February delivery were chosen to
issustrate selected scenmarios from the large number of possible paths.
Because corrosions mechanisms are generally believed to be the most 1ikely
cause of package faflure, the base case for each package design (CHLW and SF)
represents water-induced corrosfon as a breach mechanism and water-borne radio-
nuclide flow as the means of release. In addition, scenarios were selected to
represent combinations of events (e.g., tunnel loading in combination with
corrosion), quality-control-related failures, and less 1ikely events such as
human intrusion and earthquakes.

The examination of mathematical techniques for quantitative analysis of
fault trees and event trees continued. The preliminary work on this subject
was included in Appendix B of the 7 February event tree report. The approach
being pursued is to examine first the standard fault tree/event tree computer
codes to clarify whether those techniques are suftable for quantitative
analysis of the waste package trees without additional modification. In
add{tion, alternative relfabiiity 2ssessment techniques are being examined,
namely, convolution-integral and discrete-event-simulation approaches. Small
test cases will be used to examine the relative merits of the standard and
alternate techniques.
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Special Support

During January, K.W. Stephens attended the BWIP geochemistry workshop
held in Richland, WA. 9-12 January. His trip report was transmitted to
K.C. Chang of NRC on 3 February. In addition to serving its geochemistry
purposes, the workshop identified a number of waste package reliability
issues which are relevant to the work of NRC contractors such as Aerospace,
BNL, and ORNL. Those issues will be explored further in the waste package
workshop to be held in Richland the Tast week fn March.

As requested, Aerospace reviewed the Oraft Staff Technical Position
on Repository Environmental Parameters Relevant to Assessing the Perfor-
mance of High-Level Waste Packages. Comments were generated concerning
the structure of the document, {ts policy fmplications, and technical
aspects of the models.

WORK PLANNED FOR NEXT MONTH

Ouring February, Aerospace will continue the examination of methods
DOE and others will be using for waste package faflure and radionuclide-
release analysis. The report scheduled for 30 April will compare those
methods against the fault tree/event tree approach and will recommend a
mettgd (or combination) for use in NRC independent analysis of waste
packages. . :

An Aerospace program-review briefing is scheduled for 14 February at
the NRC offices in Silver Spring, in congunction with the program review
for the ORNL environmental parameters project (FIN B-0288).
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