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Dear Sir:

SUBJECT: COMMENTS ON DRAFT NUREG: "COMMON-CAUSE FAILURE ANALYSIS IN EVENT AND
CONDITION ASSESSMENT: GUIDANCE AND RESEARCH"

The purpose of this letter is to provide technical comments on the subject draft report. As you may know, I played a key
-"role in contributing to the common cause failure analysis methodology that is currently used in PRA. That methodology

which was documented in NUREG/CR-4780 benefitted from a close collaboration between EPRI and NRC as well as an
intemationalbenchmark exercise carried out by the Joint Research Centre in ISPRA, Italy. My objective in making these
* comments is to assist the NRC and the industry in clearing up much confusion and misunderstanding that has arisen in
recent years regarding how common cause failures are defined and how they are evaluated in the Reactor Oversight
Process. I believe that some of this confusion and misunderstanding might be cleared up if the following issues are
addressed in the preparation of your final report.

Use of Alpha Factors in ROP

From my experience in supporting several utilities in the ROP of several specific events and in the review of this draft
report, I think there is a need to clarify what it is we are trying to do in the ROP. I believe it would be helpful to make a
clear distinction between two distinct steps that I believe are muddled together and confused in this draft report and in the
application of the concepts in this report to actual events.

Step 1is to achieve a risk characterization of the event, i.e. to describe what happened in factual terms including how it did
or did not impact plant performance or material condition of the plant. Such questions as the following should be
addressed in Step 1:

" What was the root cause, and how the event is or is not represented in the existing relevant PRA models?

" Was it an initiating event or did it increase the likelihood of an initiating event?

" What was the sequence of events?

* Did it involve failure or degradation of one or more components according to some well-defined success criteria?

* What was the role of the plant operators and how did they respond?

I believe this step needs to be very well defined before any attempt is made to evaluate its risk significance. Also in
principle this step should be largely deterministic. It is recognized that there may be uncertainties in this step but let's first
start with the facts and those should include the facts documented by the plant owner in the event report and include the
results of any root cause evaluations that may have been performed.

Step 2 is to evaluate the risk significance of the event. In my mind, what this involves is a process where one asks the
question: If the same event or condition were to re-occur in the future at the same plant, perhaps under different
circumstances, what would be risk impact? In this step it is very important that the reoccurrence of the event be
characterized as it is in Step 1 while using the existing PRA model to quantify the appropriate risk metric, which in some
cases might be the-conditional probability of core damage or large early release, change in annual average CDF, or
incremental conditional core damage probability, depending on the nature of the event.
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In my view these two steps are muddled together in the draft report and in the way the concepts in this draft report have
been used in recent significance determinations. When we are in Step 1 and are evaluating whether the event in question
is a common cause failure or not, this process should be no different than the process used to code impact vectors in the
Common Cause Failure data base according to existing coding guidelines. The probability that any number of
components did in fact fail or were degraded in short period of time has to be determined by the facts of the event in Step
1. The impact vector method allows for the expression of uncertainties by using a probabilistic impact vector. Application
of some generic alpha factor from the CCF data base for this purpose is just plain wrong. I may have misunderstood the
report in this regard, but that was the impression I was getting from the description in the report. The existing generic
alpha factor estimates are averages over prior historical events in the industry and do not have anything to do with a
particular new event. The only meaningful role of alpha factors from previously analyzed data should be confined to Step
2 and that would be to calculate the probability of some other CCF events that are independent of the event being
analyzed but part of the existing PRA model used to calculate risk significance. The distinction between these two very
different kinds of CCF treatments in Step 1 and Step 2 is completely obscured in this draft report. This makes it
impossible for us to understand how the CCF models are being used in this application.

Definition of Common Cause Failure

There are some issues with the definitions of common cause failure in the draft report and when combined with some new
concepts such as the 'failure memory approach" appear to be leading to a redefinition of common cause failure which I
believe may lead to gross distortions in the evaluation of risk significance. The draft report starts with the definition of
common mode failure from Wash-1 400 and some definitions of dependent failures from NUREG/CR-2300, but curiously
does not mention the definition from the ASME/ANS PRA Standard which the NRC has endorsed in RG 1.200. That
definition is:

"common cause failure (CCF): a failure of two or more components during a short period of time as a
result of a single shared cause."

This definition has been fully vetted by the consensus standards process and is the definition that best matches
the common cause models currently being used in PRAs including MGL and Alpha Factor. The definition given in
this draft report at the beginning of Section 1.3 is:

"Common cause failure: When two or more components fail within the PRA mission
time window as a result of a shared cause."

The introduction of a new definition that is different than the one in the standard is not helpful as
it does not offer an improvement. Rather, it introduces a subtle yet significant change in the
meaning. Ambiguity is introduced by the use of the term mission time. If the mission time is not
short, the definition is not valid. It does not work with normally operating systems whose failure
may cause or contribute to an initiating event and for which there is no short mission time
defined. Mission time, if it is reasonably short such as 24 hours or less, may be ok for a kind of
"rule of thumb" for analyzing data but the original concept is that the failures must occur in a
sufficiently short period of time so that the occurrence cannot be satisfactorily explained as an
unfortunate combination of random independent failures. When there is an argument about how
short is short, the argument can be easily settled by calculating the probability of observing
multiple independent failures. In some cases the condition being evaluated in the ROP can be
best explained as a condition where the failure rate for independent events has increased relative
to that used in the base PRA. There needs to a part of Step 1 that resolves whether this is the case
without prematurely invoking a common cause description. The draft NUREG seems to convey a
bias towards assuming that the event is a common cause failure whether it meets the definition or
not. Also the use of a PRA model construct of mission time to define a physical event does not

contribute to getting the facts straight in Step 1. The ASME/ANS standard definition should be
used unless the authors have an improved definition that can be considered for incorporation into
the standard and then subjected to the consensus vetting that other changes to the standard are
subjected to.
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Expanding CCF models to Non-Common Cause Events
My biggest concern with the concepts discussed in this report, and the reason for the large
disconnects we are seeing being NRC performed and industry performed significance
determinations, is the apparent use of CCF models to characterize events that are not common
cause events. When I read Section 1.4, in the description how the ECA process is applied to an
event involving a single (independent) failure, I cannot determine whether I am in Step I or Step
2 of the process I outlined in the beginning of my letter. If an event only involves a single failure
it is clearly not a common cause failure. If there are repeated failures of the same component it
may suggest a problem with the maintenance process and perhaps an indication of an increased
failure rate but this is not a common cause failure. Even if the event or conditions involve two or
more failures that are not sufficiently short that they are satisfactorily explained by multiple
independent failures they are not common cause failures. Much of the discussion in this section
appears to describe non-common cause events as common cause failures. In those cases that are
not CCF, when I do Step 1 the reoccurrence should be modeled as an independent failure or
failures and the possibility of a common cause failure should only be considered in Step 2, that is
the probability that there is some other failures (independent or common cause) that are in the
PRA model and could occur INDEPENDENT of the Step 1 event. So in these cases where there
is no CCF in Step 1 the only valid use of a CCF model would be to model some other unrelated
CCF events that happen to be in the PRA model. Conversely, if there is some potential for CCF
in Step 1, the methodology for treating that probabilistically is not the CCF models (e.g. MGL,
Alpha) but rather the impact vector method that was introduced in NUREG/CR-4780 and later
refined and used at INL to code events into the CCF database.

A related concern is the discussion about proximate causes and programmatic actions and how
CCF models are being used to address that. The CCF models that are being manipulated here
were not designed and are not capable of assessing the increased probability of CCF that may be
perceived in the review of the causes of the event, e.g. poor maintenance practices. In the past the
NRC funded research to investigate whether one could quantify the impact of organizational
factors in PRA and the conclusion of that research that I recall (I was on the peer review team for
that) was that this is well beyond the state of the art of PRA. I do not think that situation has
changed. As a principal author of many of these CCF models and NUREG/CR-4780 I can
emphatically state that these models and the data that has been collected for use with them are not
capable of quantifying the increase in CCF probability due to perceived organizational
weaknesses. Certainly any existing generic alpha factor estimates derived from service data do
not accomplish that. Furthermore, if one were able to do that, which we are not, it would be
necessary to baseline this increase against some kind of industry average organization
capabilities. In my personal opinion, this baseline is reflected in the service data.

As a final comment I want to bring to the authors' attention some insights about the nature of
causes of CCF and how those causes compare with those of independent component failures. In
the early stages of the EPRI research on CCF that was conducted in the early to mid-1980's we
published our first report on our analysis of experience data involving dependent events. In our
report "Classification and Analysis of Reactor Operating Experience Involving Dependent
Events," prepared for Electric Power Research Institute, PLG-0334, January, 1984, we identified
events involving dependent and independent failures and classified their causes. What we found
upon collecting and analyzing several thousand events is that the causes of independent and
common cause failures were essentially the same. That is the root causes of CCF are not unique
or distinct from the root causes of independent failure.

One way to characterize the causes of a CCF event is to identify the root causes of the event and
the coupling mechanisms that may exist to link the cause of failure to two or more components at
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the same time or in the same time frame. What is unique about CCF is not the root cause but
rather the existence of a coupling mechanism that helps explain why the multiple failures occur at
the same time. Hence the approach described of the draft NUREG of just looking for shared or
common causes is not sufficient to identify CCF potential. If you are not identifying the coupling
mechanisms that link the root causes to the equipment and synchronize the multiple failures, it is
unlikely that focusing on shared causes will be fruitful. One can take any two failures that occur
in a nuclear power plant and find shared causes, but that does not make them common cause
failures. Essentially all the incandescent light bulb failures that have ever occurred have been due
to the same degradation mechanism, thermal fatigue of the filament. That does not mean that
they are all common cause failures. Absent a coupling mechanism two or more light bulb failures
seldom if ever occur in a short interval of time. If they did there must be a coupling mechanism
for them to be classified as a common cause failure.

I hope you find these comments useful in the preparation of your final report.

Sincerely,

Karl N. Fleming
For KNF Consulting Services LLC

Risk and Reliability Management


