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Integrated Assessment Process

Draft 7, October 19, 2015







1.  Introduction

For the sites at which the reevaluated flood is not bounded by the current design basis for all flood-causing mechanisms, the March 12, 2012, 10 CFR 50.54(f) letter requests that licensees and construction permit holders perform an integrated assessment of the plant to identify vulnerabilities and document any planned actions to address them.  Additional guidance concerning a broader view of the IAP was requested by the NRC in their letter COMSECY 15-0019.

For the sites at which the reevaluated flood is completely bounded by the design basis flood, including all applicable associated effects, a focused assessment and integrated assessment are not required, therefore the guidance provided in this paper is not applicable.

The purpose of the paper is to provide a description of the Integrated Assessment Process (IAP) and the concepts to be used in the guidance for the performance of an IAP for beyond design basis events. 

Based on the results of the site-specific flood hazard assessments, the IAP evaluates the total plant response to external flood hazards that are not bounded by the current licensing basis (CLB) of the plant, considering both the protection and mitigation capabilities unique to that site. The purpose of the IAP is to:

· evaluate the effectiveness of the current licensing basis if it does not bound the reevaluated flood hazard, 

· identify plant-specific vulnerabilities[footnoteRef:1] due to the reevaluated external flood hazards, and [1:  Vulnerabilities are features required for key safety functions that when subject to increased demand due to the newly calculated hazard evaluation have not been shown to be capable of performing their intended function.] 


· assess the effectiveness of existing or planned plant systems and procedures in protecting against flood conditions and mitigating consequences for the entire duration of a flooding event.



In general, the types and attributes of flood protection features used at nuclear power plants are diverse because of differences in factors such as: hazard characteristics (e.g., flood mechanisms, flood durations, and debris quantity), site topography and surrounding environment, and other site-specific considerations (e.g., available warning time). As a result, the concepts to be used in the guidance must be capable of accommodating the unique environments and characteristics of nuclear power plant sites while ensuring that the information gathered, provides a sufficient technical basis to confirm that current or planned plant protective and/or mitigation features address the re-evaluated external flood hazards. 







2. Integrated Assessment Process



The intent of the IAP is to determine a specific site’s ability to cope with a new external flood hazard that was not bounded by the current licensing basis (CLB). There are two phases to the IAP: a Focused Assessment and, if required, a Full Integrated Assessment.

The flowchart in Figure 1 illustrates the IAP described below. 

The first step in the IAP involves the examination of the flood mechanisms identified from the results produced as part of the Near Term Task Force (NTTF) Recommendation 2.1 Flood Hazard Reevaluation Reports (FHRR) (represented by Box 1 in Figure 1). A Focused Assessment is then performed to determine if a Full Integrated Assessment is required. A Full Integrated Assessment is not required if either of the following two conditions are satisfied in accordance with the guidance provided in this paper (Boxes 2 and 3 of Figure 1):

1) Local intense precipitation is the only non-bounded flood causing mechanism (see section 3.1.1),or

2) All positive Available Physical Margins (APM) exist or will be established (e.g., by plant modifications, new temporary protection) where flooding has no impact on key safety related functions (core and spent fuel pool cooling and containment integrity, see section 3.1.2).

In addition, a licensee may determine that it may be possible to develop more realistic flood parameters for a given flood scenario, e.g. credit for operating storm drains (Box 4 in Figure 1). The licensee may then want to use these results to re-examine conditions 1) and 2) above, and consider the impact to the plant if any of those conditions have now been satisfied.

If neither of the two conditions can be satisfied by the Focused Assessment, a Full Integrated Assessment is required in accordance with the guidance of this document.



Figure 1 – Overall Integrated Assessment Process (IAP)


3.0 Guidance for Performing a Focused Assessment

The purpose of the Focused Assessment is to determine that the site does not need to perform a Full Integrated Assessment, if either of the conditions identified in Figure 1 (Boxes 2 & 3) can be satisfied.  A Focused Assessment consists of a review of the paths presented in Figure 1 (Boxes 2 & 3), an evaluation providing the basis for the path selected, identification of any proposed changes required for success of the selected path, if needed, and a closure letter to the NRC. 

The following are key attributes for a Focused Assessment:

· The assessment makes use of the FHRR submitted in response to NTTF 2.1,

· The assessment, evaluations, and calculations are performed using plant Engineering and Control processes, 

· Documentation is performed under normal plant processes. 

· Plant vulnerabilities found in the course of the assessment are entered into the corrective action program for resolution

· The results of the path chosen in the assessment as well as any planned actions are submitted to the NRC for closure

The focused assessment can be performed using more realistic assumptions than may have been used in the FHRR, including crediting:

· systems that may have been assumed clogged during the hazard reevaluations, 

· more realistic event parameters, 

· more realistic combinations of events,





3.1 Focus Assessment Success Paths Concepts





   3.1.1 Local Intense Precipitation Not bounded 



A full integrated assessment is not required for an unbounded LIP event.  For the LIP, the licensee should assess the impact of the event on their site and determine whether any procedural change or plant modification may be indicated. As part of the assessment and if applicable, it may be possible to utilize warning time as part of the response to the event. Guidance on the approach that may be utilized to evaluate appropriate warning time for the local intense precipitation flooding hazard is presented in NEI 15-05 “Warning Time for Local Intense Precipitation Events”.  In addition, the National Weather Service and the National Hurricane Center offer additional tools that can be helpful when establishing warning time. Any plant vulnerabilities resulting from the evaluation should be entered into the corrective action program for disposition 





3.1.2 Available Physical Margin  

The term Available Physical Margin (APM) as defined in NEI 12-07 is the margin available for applicable flood protection features at a site.   The APM is the difference between the licensing basis flood height and the flood height at which water could impact a key safety related function.  For the purpose of a focused assessment, this concept is altered so that the reevaluated flood height, not the licensing basis flood height, is used to calculate the margin.  This new term will be called the “Reevaluated Flood Hazard APM” or RFHAPM. In addition, associated effects and flood duration parameters may now need to be considered. As part of the response to NTTF 2.3, each licensee was required to record APM for each flood protection feature and, based upon the criteria established in Section 5.8 of NEI 12-07, enter the condition, if required, into the corrective action program for resolution. The licensee should review APM conditions that were evaluated previously through the corrective action program as part of the NTTF 2.3 walkdowns or through the RAI process and ensure the dispositions remain acceptable.



Positive RFHAPM can arise in several different ways:

       The reevaluated flood hazard is bounded by the design basis flood hazard,

       The reevaluated flood hazard exceeds the design basis flood but does not exceed the APM determined by the flooding walkdowns, Associated effects and flood duration parameters need to be considered as applicable.

       Demonstrate that the impact of a flooding mechanism, which exceeds the design-basis flood, can be readily addressed by the existing plant configurations or with programmatic controls or manual actions 

       The FHRR is refined to reduce the conservative assumptions, or

       Plant modifications are performed, or commitments are made to complete the modifications, in order to establish protection (and positive RFHAPM)

This assessment must include an evaluation of both permanent and temporary protection (active and passive) as well as associated manual actions in light of the reevaluated hazard.  

For the purposes of evaluating the adequacy of plugs and penetration seals, it is sufficient to use the guidance prepared for the flooding design basis walkdowns performed in the response to Near Term Task Force (NTTF) Recommendation 2.3.  This guidance is described in NEI 12-07.  Considerations of recent operating experience should be used when applying this guidance. 

 If the flood mechanisms evaluated in the FHRR (other than LIP) yield a water level such that all RFHAPM’s are positive, or all RFHAPMs for flood protection features remain acceptable (i.e., no impacts to key safety related functions), then the protection strategies and RFHAPM are documented and a Full Integrated Assessment is not required.  

                                                                                                    

If acceptable RFHAPM is not restored or adequately addressed, then a Full Integrated Assessment is required.





	  

3.1.3 Remove Unwarranted Conservatisms from the FHRR

The flooding reevaluations performed in response to the NRC’s March 12, 2012 50.54(f) letter describe beyond design basis events. The deterministic methods used to reevaluate flooding hazards in accordance with present day methodologies can drive conservative results depending upon what assumptions were used and how they relate to actual conditions. For the most part, the flooding hazard determination is a deterministic evaluation using the conservative combinations of parameters and events defined by the various governing regulatory guides, NUREGs, ISG documents, and standards.   The resulting flood may be an unlikely event.  It is reasonable to refine the analysis of the reevaluated hazard in accordance with the hierarchical hazard assessment (HHA) approach to achieve more realistic results (as opposed to a bounding event that may result from a full application of the conservatisms in the governing guidance documents).  As an example, credit may be taken in the flooding reevaluations for unclogged storm drains if there is a commitment for periodic surveillance of the drains and plant procedures verify drains are clear when a precipitation event is forecast.  

If by removing unwarranted conservatisms results in a more realistic flood, then the flood scenario parameters of the more realistic flood can be used as part of the Focused Assessment and used in the success paths discussed above. 



4.0 Documentation and Submittal of Focused Assessment Results



Licensees must submit a letter to the NRC for each site summarizing the results of:

       The Focused Assessment, and

       The determination of whether a full scope integrated assessment (IA) is necessary or not and the basis for this conclusion.  

For those licensees that are not required to perform a full scope IA, this letter will serve as the final response to the flooding items in the March 2012 50.54(f) letter on Fukushima.  The closure letter should include the results of an evaluation of the effect of an unbounded  LIP event (i.e., a LIP event determined in the FHRR that is greater than the LIP event in the design basis or if the design basis does not include a LIP event), the results of an evaluation of available physical margin and also an explanation whether the site either screened in or out of the full scope integrated assessment   If plant modifications or procedure changes were part of the focused assessment that results in screening out of a full scope integrated assessment, a plan to complete these changes should be part of the closure letter. 

This letter should be a brief summary of the findings; the detailed information that forms the basis of the results should be developed, maintained on site, and available for NRC inspection. If a full scope integrated assessment is necessary, the closure letter should also explain what approved guidance will be used for the full scope IA and when it will be completed.  

The closure letter should clearly state any flood mechanism that was considered unbounded by the existing design basis and was considered in the focused assessment.  

If the FHRR is revised as part of the Focused Assessment, a summary of the changes and results should be submitted with the closure letter.

The focused assessment results should be submitted prior to June 30, 2017 or one year after the licensee receives the NRC‘s staff assessment letter accepting the site’s FHRR results, whichever is later.
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