


SUMMARY

An engineering evaluation report on insights from common-mode failure events
(AEOD/E92-02) was issued in June 1992, Additional common-cause failure events
identified in 1990 LERs were added to the study. The summary tables were reorganized
to clarify the potential impact of generic corrective actions applicable to the observed
events. The corrective actions were also reformulated to make them easier to comprehend.
The results are still dominated by errors that occur at the design, fabrication, and
installation stage which are undetected for extended periods of time.

INTRODUCTION

Engineering Evaluation report titled “Insights from Common-Mode Failure Events,”
AEOD/E92-02, June 1992, was based on 44 licensee event reports (LERs), mostly from
1990. An additional 18 LERs were identified during a review of 1990 licensee reporting
patterns. Common-mode failures were considered synonymous with common-cause failures
for the purposes of the study. As noted in AEOD/E92-02, recoverable situations, self-
revealing situations, and miscalibration events were not analyzed as part of this study.
Questions arose concerning the robustness of the results because of the deletion of the
miscalibration events. This issue is addressed below.

Some confusion about the potential corrective actions became evident after the original
study was published. The intent of the study was to identify dominant corrective actions that
would preclude or reduce the likelihood of common-cause failures in safety systems at
operating plants if the actions were applied to all important safety components or systems.
The potential corrective actions considered in the study require some sort of active
inte action such as performing a test or replacing equipment, as opposed to a more passive
activity, such as design reviews, which normally are performed at the initial phases of a
plant’s development.

Some of the corrective actions were retitled to clarify what was intended. It should be noted
that no judgement was made regarding the effectiveness or practicality of applying any of
these corrective actions to all important safety components at a plant. Comments raised
concern about the effectiveness or practicality of implementing some of these potential
corrective actions in a universal fashion at all operating plants.

DISCUSSION

An additional 18 events having common-cause failures were identified in the 1990 LERs,
These are summarized in Appendix 1. The 44 events identified in AEOD/E92-02 and the
additional 18 are displayed in Tables I and II, which show situations related to design,
fabrication, installation errors and maintenance errors. The event number in the tables
corresponds to those presented in the appendices of AEOD/E92-02 and this supplement.
The events in Table 1 include component and system deficiencies related to internally
initiated events such as transients and loss-of-coolant accidents (LOCAs) and equipment
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deficiencies related to externally initiated events such as fires, floods, and seismic events,
The events in Table 1l include deficiencies in preventive maintenance as well as errors in
corrective maintenance.

Each of the events in Tables I and II was reviewed to identify potential corrective actions
that could have eliminated or reduced the possibility of the common-cause failure noted in
the LER. An "X" indicates a potential corrective action for that event in the judgement of
the author. A single event can have more than one potential corrective action; no
judgement was made about which action was preferable or that one action might preclude
the necessity of another action. The various corrective actions are the same as those
considered in AEOD/E92-02, except the labels have been chunged to improve
understanding. These actions are defined below:

COMPREHENSIVE TESTS refers to an integrated systems test program that
envelopes all operating conditions,

STAGGERED TESTS refers to uniformly staggering surveillance tests on redundant
trains. The test interval on a given train would not be changed, but the test schedule
for redundant trains would be uniformly offset.

POST TEST refers to appropriate post maintenance testing.

DIVERSE EQUIPMENT refers to using equipment from a different manufacturer
in redundant trains.

ADDITIONAL MARGIN refers to replacement with equipment having a larger
design margin.

MORE TESTS refers to more frequent tests. For tiis study, it was only flagged for
those situations with chronic degradation,

SPLIT TRAIN refers to having adequate train separation.

SEPARATE MAINTENANCE refers to using different personnel perform
maintenance on different trains.

The largest group of events (roughly two-thirds) is associated with errors at the design,
fabrication, and installation phase of plant development. This group combines
environmental qualification and train separation events from Table I in AEOD/E92-02 and
design, installation events from Table 11l in AEOD/E92-02. These events, shown in Table I,
are parucularly significant because they generally exist for long perinds of time before they
are detected. The fractional representation of these events may be skewed by the event
selection process discussed in AEOD/E92-02.

The dominant potential corrective action indicated in Table | is component substitution with
equipment having a larger design margin (ADD MARGN). Comprehensive system tests
(COMPR TEST) and substitution of equipment having a different manufacturer (DIVRS







toward maintenance related deficiencies. Based on the perceived small impact of these
events, available diversity and redundancy, and their distribution between maintenance and
design errors, that their deleticn has a minimal impact on the overall results of this study.




Table 1 Corrective Actions for Design, Fabrication, and Installatios Related Events
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Table 11 Corrective Actions for Maintenance Related Events
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Draft Information Notice

Discussi

The Office for Analysis and Evaluation of Operational Data published the enclosed reports, “Insights
from Common-Mode Failure Events,” AECD/E92-02, and Supplement 1. The staff reviewed 62
selceted LERs that contained actual or potential common-cause failures. Most of these LERs
occurred in 1990 and were limited to those situations judged not recoverable (in the event of a
coincident accident) or not self-revealing during normal plant operation,

The intent of this work was to identily dominant corrective actions that would preclude or reduce the
likelihood of common-cause failures at operaung nuclear power plams Each of the events was
reviewed against a set of corrective actions. No unique corrective action can minimize all the
potential causes of common-cause failures. Taking all the events together, using equipment with
larger design margins had the highest potential impact, about 56 percent of the situations examined
in this study. Performing comprehensive systems tests, insuring adequate train separation, and the
use of diverse equipment each had a potential impact on about 27 percent of the cases. The use of
staggeied surveillance testing impacted 20 percent of the events. The effectiveness or practicality of
applyins any of these corrective actions to all important safety components or systems at operating
plants was not explored.

It was noted that about two-thirds of the events were related to design, fabrication, and installation
errors which go undetected for long periods of time. The dominant carrective action for these
situations was using equipment with larger design margins. The remaining one-third of the events was
associated with maintenance defiziencies, either preventive or corrective. The dominant corrective
action for these maintenance related events was staggered surveillance testing,

Sixteen of the events reviewed were identified as precursors by the accident sequence precursor
program and thus exemplify the importance of this issue. Furthermore, common-cause failure has
been cited as a major uncertainty in probabilistic risk assessments of nuclear power plants.

No written response to this notice is required. If you have any questions regarding this matter, please

contact the Regional Administrator of the appropriate NRC Regional Office.

Technical Contact: S. Israel, AEOD
(301) 492-4437



