
Enclosure 1 
Position Paper on Common Cause Failure Guidance Given in the RASP Handbook 

 
Common Cause Failure (CCF) assumptions and methods can have significant impacts on PRA risk 
metrics and associated regulatory decisions. The term “CCF event” refers to a specific class of 
dependent events encountered by the system analyst in the performance of system reliability 
modeling. In the absence of dependent failures, separate trains of a redundant system are regarded 
as independent of each other and system unreliability can be estimated as the product of the 
unreliability of each train. Therefore, the effect of CCFs is to increase the unreliability of the system 
function compared to cases where failures are independent. Incorporation of CCF assumptions in a 
risk assessment model provides more realistic estimates of system unreliability. CCF considerations 
are therefore an important piece of PRA development and are addressed by numerous supporting 
requirements under the data analysis and systems analysis sections of the ASME internal events PRA 
standard.i The intent of CCF treatment in PRA is to provide a means of realistic failure probability 
estimation. 
 
As modeling of failures as independent versus common cause is an important part of properly 
estimating system unreliability, the industry is particularly interested in the guidance given to the 
NRC’s senior reactor analysts and headquarters analysts on this topic in the RASP Handbook. The 
RASP Handbook gives guidance on modeling of failures and degradations in Section 3.4, where the 
handbook directs the users to determine the potential for CCF once a component failure has 
occurred. However, the guidance in this section steers the reader towards considering a failure to be 
considered common cause instead of independent unless “the cause is well understood and there is 
no likelihood that the same circumstances could exist in other components in the common cause 
component group.” The result is that the analyst is required to find proof that no CCF mechanisms 
are involved to classify a failure as independent, which is likely to result in events inappropriately 
being classified as CCF events.  
 
The industry is concerned that this manner of approaching CCF in modeling operational events is 
neither realistic, consistent with common practice, supported by operating experience, nor 
compatible with other NRC documents that address this topic, such as NUREG/CR-6268, Common-
Cause Failure Database and Analysis System: Event Data Collection, Classification and Coding. 
Specifically, the industry’s review of the CCF guidance from the RASP Handbook revealed problems 
with the implied definition of CCF, the simplified qualitative screening process endorsed in the RASP 
Handbook, the parameter estimation process, and the approach to root cause analysis. For each of 
these areas, this position paper discusses the issues associated with the approach endorsed by the 
RASP Handbook, and suggests revisions that would result in more realistic and consistent 
conclusions by the analysts using the guidance. 
 
Implied Definition of CCF 
 
On page 3-7, Section 3.4 of the RASP Handbook states that, "... a component failure should be 
considered independent ONLY when the cause is well understood and there is no likelihood that the 
same circumstances could exist in other components in the common cause component group." This 
sets an extremely high standard with respect to the extent of-condition evaluations that are done in 
response to failures of safety related equipment, requiring absolute proof that no CCF mechanisms 
are involved. Moreover, even when modeling independent failures, the analyst is, on page 3-8, 
directed to use the nominal CCF probability for the remaining components in the group, therefore 
making the criteria illogical. Finally, this implied definition of CCF seems to be inconsistent with NRC 
developed CCF methodology. As stated in NUREG/CR-6268, a CCF event involves component failures 
that meet the following four criteria:  
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(1) Two or more individual components fail, are degraded (including failures during demand 

or in-service testing), or have deficiencies that would result in component failures if a 
demand signal had been received,  

(2) Components fail within a selected period of time such that success of the probabilistic 
risk assessment (PRA) mission would be uncertain,  

(3) Components fail because of a single shared cause and coupling mechanism, and 
(4) Components fail within the established component boundary. 

 
NUREG/CR-6268 further states that,  
 

“The NUREG/CR-4780 definition of CCFs—in terms of root cause, coupling factor, and the 
timing of failures—expresses (explicitly or implicitly) the main features of CCFs for most 
applications. The concept of a shared cause of malfunction or change in component state is 
the key aspect of a CCF event. The use of the word “shared” implicitly includes the concept 
of coupling factor or mechanism. In addition, the reference to a time interval between 
failures acknowledges the reliability significance of these events. Multiple component failures 
from a shared cause, but without affecting mission requirements, in a period required for 
performance are of little or no significance from a reliability point of view. It is the 
correlation of failure times and their simultaneity in reference to the specified mission time 
that carries their reliability significance.” 

 
The above guidelines regarding CCF events provide an extensive and well-developed approach for 
screening, classifying, evaluating and quantifying CCF events. This extensive technical foundation 
from existing NRC documents should be more explicitly referenced in guidance on evaluation of the 
potential for and risk implications of possible CCF events in the RASP Handbook. 
 
An example that illustrates the need for this change comes from an experience where it was shown 
that the design of the MOV that failed was different from the others in its group with respect to the 
behavior during initial opening. The cause was influenced by the environment in which the valve 
was installed, but both the specific valve design (hammer-blow actuator) and the environmental 
influence were required for the failure to occur. The NRC used the implied definition of CCF from the 
RASP Handbook to call the failure a potential CCF event because the redundant valve was in the 
same environment even though it was not a hammer-blow actuator. A more reasonable approach, 
such as one supported by the CCF event definition from NUREG/CR-6268, would have eliminated 
this event as a potential CCF event.  
 
Qualitative Screening Process 
 
The process for determining CCF potential as outlined in the RASP Handbook is essentially a 
simplified qualitative screening process. The handbook directs the users to determine the potential 
for CCF, once a component failure has occurred. To do this, the analyst is instructed to classify an 
event according to its potential for CCF based on one of three determinations: (1) Failure from 
unknown or random cause, (2) Independent failures, or (3) Potential CCF. However, as discussed 
above, this simplified screening process sets forth an unjustifiably high threshold for excluding an 
event from the potential CCF category, despite data to the contrary. The NRC’s CCF database 
indicates that there are a very limited number of events with even some CCF indication that are 
closely coupled by causal impact factors and concurrent timing considerations. The result is that, 
despite the extensive data available that indicates otherwise, this simplified screening process may 
lead the analyst to inappropriately consider events to be potential CCF events. 
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An alternative screening process, which could be used to establish more realistic CCF probabilities, 
would be to focus on cause or failure mechanism and coupling factors between components within 
the common cause component group (CCCG), which plays an important role in the classification of 
an event as a CCF. The screening of a failure event to determine whether it is a potential CCF event 
can be accomplished in a systematic manner by first identifying the root cause of component failure 
or degradation and then identifying coupling factors or mechanisms.  
 
Parameter Estimation  
 
Once the determination on CCF potential has been made, data analysts may be relied upon to 
determine the appropriate CCF parameters for the operational event being analyzed. The cause of a 
potential CCF event and associated coupling factors or mechanisms should be provided to the data 
analysts to estimate realistic CCF parameters. However, the determination of the CCF parameters 
specific to the operational event being analyzed is not sufficiently addressed in the RASP Handbook.  
 
The ongoing NRC/INL CCF data analysis program described in NUREG/CR 6268 provides generic CCF 
parameters that can be used to estimate the associated CCF probability, and are used in the SPAR 
model using SAPHIRE Version 7 referenced in the RASP Handbook. The parameters in their current 
form are based on all potential causes of CCF. The use of the CCF parameters in their current form 
will over-estimate the contribution of CCF for the operational event that is being analyzed. In many 
instances this over-estimation can significantly influence risk evaluations. The CCF parameters 
should be based only on applicable events that cause the failure. This is of primary importance for 
operational events classified as random failures. The operational event evaluation may not be able 
to clearly and distinctly identify the cause of component failure or degradation. However, the 
evaluation should be able to identify one or more circumstances that did not cause the component 
failure or degradation. CCF events involving circumstances that did not cause the failure or 
degradation should be excluded from the data set used in the CCF parameter estimates. For 
example, if the operational event evaluation revealed that the cause of component failure or 
degradation did not result from human interactions, then all human-related CCF events associated 
with the component type should be excluded from the data set. The testing of components within 
the CCCG will conclusively determine whether the cause of component failure or degradation is 
hardware related. If the test results indicate that the cause of failure or degradation is not hardware 
related, then such CCF events should be excluded from the data set.  
 
Although in Appendix A, the RASP Handbook discusses considerations for updating CCF parameters 
from the base case SPAR model and references NUREG/CR-6823, Handbook of Parameter 
Estimation for Probabilistic Risk Assessment, no discussion on the process for estimating CCF 
parameters is included in the text of the handbook. Our understanding is that the NRC plans to add 
guidance on parameter estimation methods in Revision 2 of the RASP Handbook. This update should 
include guidance for a data analyst to review CCF data sets and subsequently use only the 
appropriate data for estimating CCF parameters for the operational event being analyzed. Such a 
process may involve qualitative and quantitative adjustment, and should conclude with the 
estimation of a scenario-specific CCF parameter.  
 
Root Cause Analysis 
 
CCFs result from the coexistence of two main factors: (1) the susceptibility for components to fail or 
become unavailable due to a particular root cause, and (2) a coupling factor or mechanism that 
creates the condition for multiple components to be affected by the same cause. The concept of a 
shared cause resulting in failure or malfunction is the key aspect of a CCF event. Since the sequence 
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of events leading to a component failure may not be easily identifiable, it is important analyze and 
subsequently understand the root cause of the symptoms that are exhibited by the failure.  
 
Despite the importance of root cause analysis, the RASP Handbook asserts that "root cause analyses 
may be in error, and this possibility should be allowed for conditioning an event analysis on the 
presumption of zero common cause potential should be a rare occurrence." This portion of the 
handbook should be revised to avoid indicating to the reader that conclusions for all root cause 
analyses are to be suspected to be inaccurate. It would be more beneficial to caution the reader 
that while root cause analyses are an important part of analyzing an event for common cause 
potential, they are often completed under time pressure and should be reviewed accordingly.  
 
Conclusion 
 
The RASP Handbook indicates that a future section will be written on CCF modeling. This revision 
needs to be completed in an expeditious manner. In its current form, the RASP Handbook guidance 
will consistently over state the risk significance of the vast majority of single failure events at nuclear 
power plants.  

 
i ASME RA-Sb-2005, Standard for Probabilistic Risk Assessment for Nuclear Power Plant Applications. 


