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Industry Strategy for PRA and Risk-Informed Regulation – 2010  
 
 
SUMMARY 
 
Over the past 15 years, the NRC and industry have undertaken a wide variety of activities aimed at 
implementing the NRC PRA Policy Statement.  These activities have manifested themselves in many 
successful regulatory and licensee programs that have improved the safety focus of the industry and 
NRC.  Many of these improvements have been achieved by using quantitative results from internal 
event and internal flood PRAs, combined with insights on other potential risk contributors.  
 
Industry believes that these successes can be continued and expanded.  However, we are at a 
challenging point in the evolution to a more risk-informed regulatory framework.  For example, the 
technical challenges of developing realistic fire PRAs have proven to be significant.  NEI’s letter of 
December 4, 2009 to the Chairman of NRC discussed these difficulties, and transmitted an industry 
action plan to achieve more realistic fire PRA methods1.  However, this action plan will require 
several years to complete.  Regulatory Guide (RG) 1.200 provides NRC guidance for addressing PRA 
consensus standards in support of applications.  The original NRC schedules for implementation of 
the RG did not envision these difficulties, but industry’s comments on the draft revision 2 proposed a 
three to five year implementation period in recognition of the needed development time.  However, 
this comment was not accepted, and NRC has maintained the original schedule for expansion of 
scope of RG 1.200.   
 
This has put the industry and NRC staff in a challenging position where expectations and capability 
may not align.  This paper proposes a number of focused, proactive actions aimed at addressing the 
technical challenges in this area and expediting the development of the robust PRA methods 
necessary for the accurate quantitative risk estimates that are desirable to support good risk-
informed decision-making.    
 
BACKGROUND 
 
Industry fully supports the tenets of risk-informed regulatory framework laid out in RG 1.174.  It is 
understood that hazards and plant modes that are significant to a risk-informed regulatory decision 
will be addressed in current licensing basis (CLB) change applications.  However, given the current 
technical challenges with fire and external hazards PRA, industry believes that a rote expectation for 
fully quantified base PRA models addressing fire and external hazards, in advance of needed 
methods improvements, is not an effective or efficient means to achieve success of risk-informed 
regulation.  Given the state of PRA technology and the demand on qualified PRA resources, it is 
infeasible for the industry to be prepared to meet an expectation of full quantification of risks for 
every application.   

                                            
1 The commission letter and action plan are included as attachments to this paper.  The fire 
PRA action plan, including responsible organizations, is preliminary and subject to change. 



DRAFT 
 

2 
 

 
Beginning April 2010, NRC expects PRAs supporting risk-informed licensing submittals to conform to 
Revision 2 of RG 1.200.  This Regulatory Guide references the ANS/ASME PRA Standard that 
addresses at power internal events, internal flooding, internal fires, and external hazards (e.g., high 
winds, external flooding, and seismic)   RG 1.200 Rev 2 is used in concert with RG 1.174, both of 
which apply to risk-informed applications involving a change to the current licensing basis (CLB), 
NRC expects PRAs supporting the proposed change to address the ANS/ASME PRA standard 
requirements, to the extent they are significant to the regulatory decision.  
 
The need for a full scope detailed PRA, as defined in RG 1.200 Rev 2, was originally seen by industry 
as necessary primarily to support the two significant rulemakings that were intended to 
fundamentally change the licensing basis from a deterministic to a risk-informed philosophy.  These 
rulemakings (10 CFR 50.69 – scope of special treatment regulations, and 10 CFR 50.46a – large 
break LOCA redefinition) have not materialized in usable form, and there are no current plans for 
their implementation for operating plants.  It is hoped that a viable implementation approach for of 
these rules can be developed in the future, but this is no longer a driver for the current 
implementation schedule for RG 1.200.  Absent implementation of these rulemakings, the value 
proposition for the development of a detailed, full scope PRA models is altered. While there is still 
value in enhanced PRA technical adequacy, the need to develop extensive PRA models on the 
original schedule is no longer paramount. 
 
Note that industry’s understanding is that RG 1.200 applies only to voluntary CLB change submittals, 
and industry uses PRA for many applications for which RG 1.200 Rev 2 does not apply.  These 
include the reactor oversight process and the maintenance rule.  Neither of these applications 
reflects a change to the CLB.  Both of these applications rely predominantly on the internal events at 
power PRA.  Additionally, the maintenance rule configuration risk assessment and management 
provision does not require quantitative assessment and qualitative methods are widely used in 
conjunction with the internal events PRA. 
 
The existing voluntary PRA applications involving changes to a plant’s CLB (and RG 1.200 
applicability) consist of the following: 
 

• Technical specifications improvement 
• Risk-informed inservice inspection 
• Risk-informed inservice testing 
• Risk-informed containment integrated leak rate interval revision 
• Risk-informed performance-based fire protection – NFPA 805 

  
These applications do not require PRAs beyond the existing scope of RG 1.200 Rev 2 and in some 
cases can be supported by PRAs that address only a limited set of plant hazards and modes.  No 
new generic applications that would involve a change to the CLB are under development by 
industry, as overcoming the challenges involved in implementing the existing applications is the 
priority.  Given that there is no regulatory requirement for operating plants to develop or use PRA, 
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beyond the voluntary CLB changes supported by RG 1.200 Rev 2, we do not envision a need for any 
near term expansion of RG 1.200 Rev 2 to address additional operating modes or levels of analysis 
(Level 2 or Level 3 PRAs).  Near term application of industry and NRC PRA resources should be 
concentrated on improving the existing methods and refining the standards to support robust risk-
informed decision-making.  Further expansion of the scope of RG 1.200 is not prudent in light of the 
existing challenges and lessons learned. 
 
Implementation of RG 1.200 Rev 2 is more involved than originally envisioned.  The majority of 
plants are developing fire PRAs for NFPA 805 implementation, and it was expected these Fire PRAs 
could support other applications.  However, NRC has determined that NFPA 805 requires 
consideration not only of RG 1.200 Rev 2, but also of specific methods delineated in NUREG/CR-
6850 and NRC responses to “frequently asked questions.”  This regulatory approach (e.g. RG 1.200 
Rev 2 no longer considered sufficient to address PRA technical adequacy) is unprecedented and was 
not expected.  Industry efforts to implement the new fire PRA methods described in NUREG/CR-
6850 have broadly indicated that the current methods (1) are still evolving and currently yield 
inaccurate quantitative risk results that do not comport with experience and (2) are hugely resource 
intensive.  This situation led to the December 4, 2009 commission letter and industry fire PRA action 
plan.   
 
Additionally, the seismic risk component of the external hazards portion of the ANS/ASME standard 
is still undergoing pilot implementation, and initial results suggest that revision to the standard will 
be necessary.  This adds further uncertainty to the prospect of developing external hazard models 
on the existing schedule for RG 1.200 implementation. 
 
Industry’s qualified PRA resources are fully consumed on on-going activities, largely related to NFPA-
805 transitions, as well as routine maintenance, upgrade and use of internal events and internal 
flooding models for routine activities such as the Maintenance Rule and the ROP.  
 
As a result, the industry finds itself in a position of not being able to comprehensively address the 
expectations of RG 1.200 R2 on the schedule mandated by the NRC.   
 
PROBLEM STATEMENT 
 
This overall situation presents a number of significant challenges for both the industry and NRC 
decision makers, given the joint commitment to risk-informed approaches to plant operation and 
regulation: 
 

• Experience in developing fire and seismic PRAs demonstrate that the methods for these 
contributors require tremendous resources to complete 

• Fire PRAs are inaccurate, and are not supported by the requisite consensus methods.  
• Even when complete, the results of these studies do not comport with experience, indicating 

that additional methods development is required to achieve the realistic results called for by 
the PRA Policy Statement.  
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• Given the fixed enforcement discretion window for resolution of fire protection, it is likely 
that the quantitative PRA results supporting decision-making in the initial submittals under 
NFPA-805 will be inaccurate, at best, and almost assured to change as improved fire PRA 
methods and data become available. 

• The methods and Standards for external hazards, including seismic events, remain largely 
untested, but indications are they will require refinement in order to support robust risk-
informed decision-making. 

• The demands on industry PRA personnel resulting from implementation of RG 1.200 and 
NFPA-805 have significantly diminished industry’s ability to pursue other risk-informed 
regulatory applications. 

 
INDUSTRY PROPOSAL 
 
The industry proposes that these challenges be addressed through the following industry actions: 
 

• Expedite enhancements to fire PRA methods described in the December 4, 2009 letter to the 
chairman of the NRC 

• Complete the initial pilot application of the seismic portion of the PRA Standard and provide 
a lessons learned report to the NRC by mid-2010. 

• Continue industry’s aggressive training activities to develop new qualified PRA practitioners 
• Develop enhanced guidance on the treatment of risk contributors that are not quantified 

using a full RG 1.200 PRA and use this guidance to support risk-informed applications  
• Focus appropriate industry PRA resources on piloting, refining, and enhancing the PRA 

methods and Standards as endorsed in RG 1.200 Rev 2.  
 
The industry proposes the NRC assist in supporting these proactive actions by: 
 

• Clarifying the applicability of RG 1.200 Rev 2 to voluntary CLB changes 
• Ensuring that staff guidance in RG 1.174 and the associated SRP is followed that full PRA 

models for all hazards are not required for risk-informed applications, if the hazard can be 
shown to not be significant to the decision. 

• Considering the development of industry guidance on application-specific approaches to 
addressing hazards that are not quantified with a full PRA 

• Recognizing the need to re-evaluate the external hazards portion of the PRA standard based 
on lessons learned from ongoing applications. 

• Acknowledging the importance of, and supporting the full piloting and feedback of PRA 
methods before they are standardized and addressed by RG 1.200 
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• Recognizing the greater technical challenges involved in PRA models that address initiators 
and modes other than internal events at power, and providing regulatory expectations that 
enable continued applications while work continues to overcome these technical challenges. 

• Focusing appropriate NRC PRA resources on piloting, refining, and enhancing the PRA 
methods and Standards as endorsed in RG 1.200 Rev 2 and deferring endorsement of new 
Standards until there is a demonstrated need. 

 
In accordance with the Commission Phased Approach to PRA scope and technical adequacy, the 
industry suggests that the scope of PRA technical assessment be evaluated on an application-
specific basis, as applications have different implications for “significant to the decision,” and 
different exposures from the potential inaccuracies in fire and external hazards PRA methods 
(pending the ongoing improvement and piloting efforts).   
 
We encourage expanded dialogue with NRC in this regard, and as a starting point the industry 
suggests the following as expectations for technical adequacy assessments for existing viable 
applications: 
 

• RITS Initiative 4b: Submittals should address RG 1.200 Rev 2 relative to internal events, 
internal flooding and internal fire risk analysis, except in cases where a specific plant can 
demonstrate that internal fire has an insignificant contribution to the application.  The 
impact of external hazards risk is generally not correlated to specific trains out of service, 
and we believe PRAs addressing the external hazards portion of the ANS/ASME standard are 
not necessary for this application for most plants.  As appropriate, external hazard risk 
insights should be considered in establishing risk management actions. 

 
Industry-wide, successful implementation of this application is dependent upon achievement 
of semi-realistic fire PRA results in support of the calculation of risk-informed completion 
times; it is anticipated that there will be very few submittals until the current inaccuracies in 
the fire PRA methods are addressed.  The impact of NUREG/CR-6850 methods expectations, 
if applied in addition to RG 1.200 Rev 2, is expected to severely limit the usefulness of this 
application, and could result in inappropriate risk management actions, driven by fire PRA 
modeling biases.  While it may be possible to use conservative fire risk values to calculate 
completion times, the potential benefit may be significantly reduced and the value of this 
application undermined. 
 

• RITS Initiative 5b: Consistent with the endorsed guidance document, NEI 04-10 R1, 
submittals should address RG 1.200 Rev 2 relative to internal events, and internal flooding.  
Other risk contributors can be addressed qualitatively, as allowed in the safety evaluation for 
the approved methodology.  Submittals should include information about technical adequacy 
of internal events risk analysis with additional qualitative information for other initiators.  The 
existing approved guidance for this application presents a sound technical basis in support of 
this level of information. 
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• RITS Initiative 4a: Submittals should address RG 1.200 Rev 2 for internal events and 
internal flooding.  Additionally, quantitative information on fire risk and external hazards risk 
should be included.  This may be based on limited scope PRAs developed using elements of 
the ANS/ASME standard, as appropriate to the application. A fully quantified base model 
addressing fire and external hazards should not normally be necessary to support a single 
system completion time revision.  The licensee would base the submittal on focused-scope 
risk information that, while not complete baseline models, would provide quantitative 
information to support the risk-informed decision being requested.  

  
• RI-ISI: Submittals should include information about technical adequacy of internal event 

and internal flood PRAs; fire and external hazards are not significant to the decisions being 
made in this application.  The methods supporting this application are consequence-based or 
focused on the results of segments in the internal flood models, thus fire and external 
hazard contributions are not a concern.   
 

• ILRT Interval Extension: Submittals should include information about technical adequacy 
of internal event risk analysis, including large early release frequency (LERF); External 
events can impact the delta CDF due to impacts on the base CDF with intact containment. 
 Applications are judged on both delta LERF and absolute LERF.  External events are 
considered in the submittals in a combination of qualitative and bounding quantitative 
fashion outlined in the current methodology.   
 

  
CONCLUSIONS 
 
While the industry agrees that licensees should understand the risks associated with hazards beyond 
internal events to support risk-informed applications, it would not be prudent to directly use the 
quantitative results of fire PRAs and seismic PRAs with inaccurate results, as this could result in 
regulatory and licensee decisions being made based on incorrect risk insights.   While the methods 
and data continue to evolve, the limited number of personnel with sufficient skills and experience to 
perform the analysis and supporting peer reviews will make it difficult to fully implement RG 1.200, 
Revision 2, by April 2010. The industry is undertaking extensive efforts to address these challenges, 
and requests that the NRC work with the industry to continue progress in risk-informed activities by 
supporting applications.  As we have noted, this can be accomplished by submitting quantitative and 
qualitative information appropriate to support decisions.  For many risk-informed applications, 
achieving an adequate level of fire and external hazards PRA technical adequacy may not involve 
development of a full scope model addressing all attributes of the PRA standard as endorsed by Reg 
Guide 1.200 Rev 2.  Instead, a focused evaluation to relevant portions of the PRA standard should 
suffice when limited scope information is commensurate with the decision being made in the 
application.  We look forward to further dialogue with NRC to discuss this concept. 


