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Preface 

The following Integrated Assessment example intends to meet the guidance established in the Japan 
Lessons-Learned Directorate (JLD) – Interim Staff Guidance (ISG) 2012-05, “Guidance for Performing the 
Integrated Assessment for External Flooding.”  This example illustrates how the guidance in Section 7.4 
of JLD-ISG-2012-05 would be utilized to demonstrate the use of a bounding, conservative PRA to 
evaluate the total plant response to an unbounded flood hazard that was calculated consistent with the 
methodology and direction provided by the NRC in its March 12, 2012 10 CFR 50.54(f) letter and in 
response to NRC NTTF Recommendation 2.1 (Enclosure 2 of the March 12, 2012 10 CFR 50.54(f) letter) 
(Reference 1).  The results of this reevaluation as documented in the site’s Flooding Hazards 
Reevaluation Report (FHRR) (Reference 2) determined the current design basis for flooding events was 
exceeded with relation to two flood causing mechanisms.   
 
This example will utilize risk insights from a bounding, conservative Probabilistic Risk Assessment (PRA) 
to demonstrate that the risk to the plant from the reevaluated, unbounded flood hazards is very low and 
the flood protection features are highly reliable for any credible flood scenario.  The methodology used to 
develop the PRA in this example is consistent with the guidance provided in JLD-ISG-2012-05 
(Reference 9), RG 1.200 (Reference 17) and RA-Sa-2009 (Reference 16) (see Attachment B).  This 
example will illustrate how to use flood-frequency relationship in determining the risk-significance of an 
event and how to apply this relationship to a risk assessment to determine the overall safety significance 
to the plant with respect to an external flood hazard. 
 
The example presented below does not attempt to justify the probabilistic characterization of the flood 
hazard, but instead assumes the probabilistic flood hazard assessment (PFHA) presented in Section 5.4 
is acceptable for use in the risk analysis.  The purpose of this example is to demonstrate how a 
probabilistic description of the hazard may be pragmatically used within the framework of the integrated 
assessment to evaluate the plant response and the risk significance of the reevaluated hazard in a 
bounding, conservative PRA.  It does not include methods for developing a PFHA or endorse a particular 
methodology.   
 
As a general note, it is suggested that the preparer provide frequent references to the sections of the 
JLD-ISG 2012-05, as applicable.  Also, references should be used for data or statements taken from the 
Flooding Hazard Reevaluation Report (FHRR). 
 
An informative annex is provided at the end of this example with suggested formats of tables that may be 
used within the body of the text to present comparison data. 
 
  



DRAFT Integrated Assessment Risk Analysis – Rev B 
 

 
7 

 

1.0 Overview 
 
Following the accident at the Fukushima Dai-ichi nuclear power plant resulting from the 2011 Great 
Tohoku Earthquake and tsunami, the Nuclear Regulatory Commission (NRC) established the Near-Term 
Task Force (NTTF) and tasked it with conducting a systematic and methodical review of NRC processes 
and regulations to determine whether improvements are necessary. 
 
The resulting NTTF report concludes that continued U.S. nuclear plant operation does not pose an 
imminent risk to public health and safety and provides a set of recommendations to the NRC. The NRC 
directed the staff to determine which recommendations should be implemented without unnecessary 
delay (Staff Requirements Memorandum [SRM] on SECY-11-0093) (Reference 3). 
 
The NRC issued its request for information pursuant to 10 CFR 50.54(f) on March 12, 2012, based on the 
following NTTF flood-related recommendations: 
 

•   Recommendation 2.1: Flooding 
 
•   Recommendation 2.3: Flooding 
 
Enclosure 2 of the NRC 10 CFR 50.54(f) letter addresses Recommendation 2.1 for the following 
purposes: 
 

1. To gather information with respect to NTTF Recommendation 2.1, as amended by the SRM 
associated with SECY-11-0124 (Reference 4) and SECY-11-0137 (Reference 5), and the 
Consolidated Appropriations Act, for 2012 (Pub Law 112-74), Section 402 (Reference 6), to 
reevaluate seismic and flooding hazards at operating reactor sites and sites having a construction 
permit or 10 CFR 52 (Reference 7) combined license. 
 

2. To collect information to facilitate NRC’s determination if there is a need to update the   design 
basis and systems, structures, and components (SSCs) important to safety to protect against the 
updated hazards at operating reactor sites. 
 

3.   To collect information to address Generic Issue 204 (Reference 8) flooding of nuclear power plant 
sites following upstream dam failures. 

 
Recommendation 2.1 (Enclosure 2 of the NRC 10 CFR 50.54(f) letter) contains a “Requested Information” 
section detailing two items being requested from each licensed reactor site.  The first requested item is 
the Flooding Hazard Reevaluation Report (FHRR), which has already been submitted to the NRC by the 
Electric Generating Plant Units 1.  

 
The second requested item of Recommendation 2.1 is an Integrated Assessment (IA) report.  Enclosure 
2 of the NRC 10 CFR 50.54(f) letter addresses the situation in which an Integrated Assessment should be 
provided and the information the Integrated Assessment should contain. 

 
An Integrated Assessment report should be developed for plants where the current design basis floods do 
not bound the reevaluated hazard for all flood causing mechanisms, and the report should include the 
following: 
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a. Description of the integrated procedure used to evaluate integrity of the plant for the entire 
duration of flood conditions at the site  
 

b. Results of the plant evaluations describing the controlling flood mechanisms and its effects, and 
how the available or planned measures will provide effective protection and mitigation.  Discuss 
whether there is margin beyond the postulated scenarios. 
 

c. Description of any additional protection and/or mitigation features that were installed or are 
planned, including those installed during the course of reevaluating the hazard.  The description 
should include the specific features and their functions. 
 

d. Identify other actions that have been taken or are planned to address plant-specific 
vulnerabilities. 

 
The FHRR for Unit 1 reveals the current design basis floods do not bound all reevaluated flood causing 
mechanisms at the plant site, and, therefore, this report represents the Integrated Assessment (IA) 
required by the March 12, 2012 10 CFR 50.54(f) NRC letter.  The FHRR determined two flood causing 
mechanisms –  1) Local Intense Precipitation (LIP) determined from present-day Probable Maximum 
Precipitation (PMP) methods and 2) Dam Breaches and Failures– exceed the current design basis for 
flooding at the plant site.  The LIP analysis generated the bounding flood elevation at the plant site1. 

2.0 Integrated Assessment Procedure 
 
The licensee did not prepare a specific procedure for the development of this Integrated Assessment.  
The content for this IA report was developed to meet the requirements of NTTF Recommendation 2.1 and 
follow the guidance set forth by the NRC in the Japan Lessons-Learned Project Directorate (JLD) - 
Interim Staff Guidance (ISG)-2012-05, “Guidance for Performing the Integrated Assessment for External 
Flooding,” Revision 0 (Reference 9).  Section 8 of JLD-ISG-2012-05 was followed in documenting the 
analyses and results of this IA.  Specifically, the methodologies are described to demonstrate the 
effectiveness of flood protection features and systems at the plant and any modeling performed to 
evaluate the overall flood protection capability. 

3.0 Peer Review 
 
An independent peer review of this IA was performed to provide assurance of the determined scope, 
employed methodologies, technical adequacy of input parameters, flood protection analyses, and 
consistency with the guidance of JLD-ISG-2012-05.  Attachment 1 to this Integrated Assessment provides 
the necessary information regarding the peer review, as required by JLD-ISG-2012-05, Appendix B. 
 
The characterization of the LIP hazard in probabilistic framework and the use of risk insights warrant the 
use of an independent peer review team.  The peer review consisted of a Peer Review Lead, providing 
consultation and input regarding the scope of the IA, methodologies employed, input parameters utilized, 
                                                           
1 The LIP analysis used methods for calculating PMP as described in the Units 1  Final Safety Analysis Report (FSAR) 
(Reference 10).  The LIP analysis considers the effects of a precipitation event for a one square mile land area 
centered on the plant site having the present-day values of 19.2 inches-per-hour rainfall intensity with 6 hour 
duration. 
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plant configurations considered in the IA, and the adherence of the IA to JLD-ISG-2012-05; a qualified 
reviewer with experience and expertise in development of flooding probabilistic hazard curve 
development; and a technically qualified reviewer in probabilistic risk assessment (PRA). 
 
The desired objectives of the peer review process were met by this peer review team. 
 
An in-process review of the IA with the peer review team was performed at different stages of the IA 
development.  Once the development of the Unit 1 IA was finalized, the IA was provided to the peer 
review team for their final review.  
  
The required information regarding the each peer reviewer’s credentials, relevant experience, review 
methodology, findings/comments, and conclusions from his/her Unit 1 IA peer review are described in 
Attachment A to this report. 

4.0  Site Information Related to Flooding  
 
The Site consists of 2,000 acres located on a coastal plain bluff on the southwest side of a river.     The 
mouth of the river is approximately 150 river miles from the site. The contributing drainage area of the 
river at the site is 6,500 square miles, as estimated from digital mapping. 
 
The river basin and its sub-basins, as delineated by the U.S. Geological Survey (USGS) and further 
subdivided into USGS Hydrologic Unit Code (HUC-12) Watershed Boundary Dataset (Reference 11), are 
shown in the Plants’ Final Safety Analysis Report (FSAR), Figure 2.4.  
 
The plant consists of a pressurized water reactor that began commercial operation in April 1986. . Two 
additional reactors, Units 2 & 3, are new nuclear power generating units under construction and are 
located adjacent to the current Unit operating plant site.  Units 2 & 3 will be located west of and adjacent 
to the existing Unit as shown in Units 2 & 3 FSAR Figure 1.1. The combined license (COL) under 10 CFR 
52 for Units 2 & 3 was issued by the NRC in 2012.  The March 12, 2012 10 CFR 50.54(f) letter excludes 
10 CFR 52 plants from the information requested by stating, “For combined license (COL) holders under 
10 CFR 52, the issues in NTTF Recommendation 2.1 and 2.3 regarding seismic and flooding 
reevaluations and walkdowns are resolved.” 
 
Electric Generating Plant Unit 1 is a plant site not subjected to flooding from the nearby streams and the 
river (including postulated dam break scenarios). The normal water elevation of the river is approximately 
80 feet (NAVD-88). 
 
Since the licensee originally planned to have three operating units at the site, the Units 2 & 3 site area 
was included in the grading plan during the construction of Units 1.  The Units 2 & 3 area was rough-
graded to the plan, which included a drainage ditch south- southwest of the Units 2 & 3 area, designed to 
accommodate the runoff from the 100-year storm. This ditch also functions as the local Probable 
Maximum Precipitation (PMP) drainage path for the Units 2 & 3 area during storms, up to an including a 
postulated LIP event. 
 
The site grade elevation for the main powerblock housing equipment important to safety of all three units 
has a Nominal Design Elevation (NDE) 220 feet (NAVD-88.    
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5.0 Hazard Definition -- Controlling Flood Mechanism 
 
-------------------------------------------------Preparer’s Note----------------------------------------------------------------- 
When defining the bounding hazard and analyzing each specific flooding mechanism, consider 
developing a table in this section to compare flood scenario parameters for each flooding mechanism and 
to show the bounding conditions for each parameter (Entries in the table may be “N/A” if a parameter is 
not applicable).  Informative Annex A provides the suggested table format. 
 
Similarly, when discussing the plant configurations for different operational modes during the analyzed 
flood mechanisms (JLD-ISG 2012-05, Section 1.3) Informative Annex A provides a suggested table. 
 
This example is not intended to promote a methodology for developing a flood-frequency relationship.  
Therefore, the example will assume that the flood-frequency analysis was performed satisfactorily and 
can be used as inputs into the IA.   
------------------------------------------------------------------------------------------------------------------------------- 
 
Section 5 of JLD-ISG-2012-05 was used to define applicable flood mechanisms to Unit 1 and identify the 
bounding flood parameters.  The controlling flood mechanism analyzed in the Unit 1 FHRR that yields the 
highest flood elevation is the Local Intense Precipitation (LIP) event at the Unit 1 site.  For all other 
postulated flood hazard mechanisms, the flood surface elevation is below the main Unit 1 power block 
floor elevation containing the SSCs important to safety. However, the maximum WSE for the 1-HR 1-mi2 
PMP rainfall is not bounded by the CLB and will exceed the plant’s flood protection.  The FHRR 
(Reference 2) provides greater detail of the LIP event and to better characterize the site flood challenge in 
support of the integrated assessment a separate evaluation was performed to develop a flood-frequency 
relationship for the LIP hazard.  The methodology included utilizing current, site specific data to determine 
a rainfall-frequency relationship, which was subsequently used as the input to the LIP model developed 
during the Recommendation. 2.1 FHRR.  In computing the site-wide flood elevations, the model retained  
the FHRR conservative values for parameters to estimate runoff and inundation at the site.  Full details of 
the modeling techniques are available in Engineering Evaluation EE 1234, “Electric Generating Unit 1 LIP 
Likelihood Study” (Reference15). 
 

5.1 Local Intense Precipitation 

JLD-ISG-2012-05, Section 5.2 describes flood parameters to consider from the results of the FHRR.  
Local Intense Precipitation (LIP) is the controlling flood mechanism for the Unit 1 site.  The reevaluation of 
certain flood hazards (LIP and dam failure) exceeded the current design basis for the site.  This section 
demonstrates that the controlling reevaluated hazard in the Unit 1 FHRR is the LIP event. 
 
The Unit 1 current design basis calculation determined the LIP flood elevation to be 219.1 ft. (NAVD-88).  
The FHRR for the Unit 1 PMP/LIP was recalculated with a higher 1-hour rainfall intensity to correspond 
with the assumed 1-hour rainfall intensity utilized in the COL application for Units 2 & 3 (Reference 12).  
The LIP reevaluation for Unit 1 reported an overall increase in flood height of 1.4 feet. Therefore, the Unit 
1 current design basis has an LIP water surface elevation of 219.1 feet (NAVD-88) and a reevaluated 
flood height of 220.5 feet (NAVD-88), accounting for beyond design basis rainfall intensity. 
 
The Unit 1 main power block was designed and constructed to have a floor NDE of 220.0 ft. (NAVD-88).  
During the recent site survey for the FHRR, the lowest main power block floor elevation was measured to 
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actually be 219.6 feet (NAVD-88), accounting for settlement (discussed in Section 6.1).  The thresholds 
for all doorways leading into the plant are 0.5 ft. higher than finished floor resulting in no water intrusion 
until 220.1 ft (NAVD-88).  The recalculated LIP maximum WSE exceeds the CLB and the current 
protection levels as Unit 1 is currently configured.   
 
The LIP for Unit 1 was analyzed for use in the FHRR considering a plant site configuration that would 
generate the highest flood elevation.  The high flood water configuration at Unit 1 would include a double 
row Vehicle Barrier System (VBS) around the Unit 1 main power block perimeter and would be during the 
Units 2 & 3 construction phase period.  
 
After the construction phase for Units 2 & 3 was initiated, a second perimeter VBS row was added and 
security features were implemented at Unit 1 (surrounding the main power block), and the effects of LIP 
on site drainage were again evaluated.  From a LIP analysis standpoint, the construction phase of Units 2 
& 3 is more onerous than the operational phase of Units 2 & 3 because permanent site drainage features 
to be installed at the plant site after construction of Units 2 & 3 are not in existence during the Units 2 & 3 
construction phase.  Thus, the construction phase of Units 2 & 3 provides the worst-case configuration of 
the overall plant site that would yield the highest LIP water surface elevation. 
 
All changes to the Units 2 & 3 construction site drainage design and configuration are controlled 
appropriately under the Unit 1 operational impact program requiring full evaluations of the proposed 
changes to the protection and operability of Unit 1. 
 
Unit 1 is subject to tropical storms, heavy rains, and hurricanes.  Unit 1 procedure 1234-B, “Severe 
Weather Checklist,” (Reference 13) provides instructions for preparing the plant.  This procedure ensures 
windows to buildings are closed, ensures vents on sewage treatment facilities are closed, ensures certain 
outside equipment is braced and tied down in an anticipated heavy wind event, ensures personnel are 
indoors, and ensures necessary storm duty vehicles are accessible within the protected area to withstand 
the effects of a severe weather event.  No manual actions with respect to flood protection and mitigation 
are relied upon for plant preparation as a component of this checklist for the power block. 
 

• A tornado warning issued by the National Weather Service (NWS) for the local geographical 
region encompassing the plant site,  

• Weather anticipated that will result in a Notification of Unusual Event (i.e., NWS issuance of a 
high wind event, severe thunderstorm, or tornado watch or warning) in accordance with the 
Plant Emergency Plan, 

• Or as deemed necessary by the Shift Manager 
 
Preparation in advance of adverse weather conditions is governed by site procedures, which require plant 
shutdown as a precaution when appropriate.  No in-room water detection systems are relied upon for 
external flooding in the Unit 1 licensing basis.   

5.2 Dam Failures 

The Unit 1 FHRR revealed that, in addition to LIP, the dam failure reevaluation yielded a flood elevation 
higher than the current design basis.  Dam breach flooding resulting from dam failure with coincident 
wave run-up yielded a maximum flood elevation at the site of 178.1 feet (NAVD-88).  The current design 
basis provides a flood elevation resulting from dam failure of 168 feet (NAVD-88).  See Table 6-3 for the 
reevaluated flood elevations related to each flood causing mechanism. 
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Despite the reevaluated flood height of 178.1 feet (NAVD-88) from dam failures including coincident wave 
run-up, the floor elevation of 219.6 feet (NAVD-88) of important to safety structures and openings at the 
site provides 41.5 feet of available margin above the resultant flood water and wind-driven wave run-up 
from the reevaluated dam failure flood causing mechanism.    
 
The current design basis being exceeded for the flood elevation from the reevaluated dam failure flooding 
mechanism at the Unit 1 site provides a basis for performing this IA in accordance with the March 12, 
2012 10 CFR 50.54(f) letter.  However, the parameters generated from the dam failure flood causing 
mechanism do not present the enveloping case for external flood evaluation at the Unit 1 site.  The flood 
scenario demonstrated by the reevaluated PMP at Unit 1 remains the controlling flood parameters to 
evaluate at this site.  The PMP flood elevation exceeds the dam failure flood elevation by 41.2 vertical 
feet, which causes the PMP flooding parameters to bound all flood water increases and coincident effects 
generated by the dam failure scenario.  Therefore, the PMP event at Unit 1 will be used to evaluate the 
protection capability of flood protection features in this IA.   
 
Unit 1 can remain in all operational modes during a worst-case dam failure scenario with all SSCs 
important to safety being protected from flooding.  In the most vulnerable of plant mode configurations, no 
flood water or associated effects challenge the SSCs important to safety, as all entry ways into power 
block buildings and access roads remain at least 40.4 feet above flood water. 

5.3 Current Design Basis Flood Elevations 

The current design basis flood elevations from various flood causing mechanisms (except the 
LIP flooding) are listed in Table 5-1 below and are taken from Section 2.4 of the Unit 1 FSAR.  For 
Flooding in Streams and Rivers and Dam Failure analyses, the Unit 1 current licensing basis considers all 
pertinent associated effects such as wind speeds and wave run-up with the Probable Maximum Flood 
(PMF).  The FHRR reevaluated dam breach flooding with coincident wave run-up, which yielded a 
maximum flood elevation of 178.1 feet (NAVD-88) – 41.5 feet below the lowest SSC floor elevation of 
219.6 feet (NAVD-88)  Additionally, the groundwater level at the site has historically been measured to be 
less than 162.0 feet (NAVD-88), and the maximum potential groundwater level is estimated to be 165.0 
feet (NAVD-88) – 54.6 feet below the floor elevation of important to safety structures at the site.  A 
comparison of elevation values between the Unit 1 current design basis flood mechanisms and the 
reevaluated flood elevations from the Units 1&2 FHRR are shown in Table 5-2 below.  The LIP hazard 
has been characterized probabilistically and details can be found in Section 5.4. 
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Table 5-1 Current Design Basis Flood Elevations 

 

Flood Causing 
Mechanism 

Flood 
Elevation 

(ft. NAVD-88) 

Flood Elevation 
coincident with Wind 
Wave (ft. NAVD-88) 

 
Source 

Local Intense 
Precipitation (PMP) (1) N/A (1) 

Flooding in 
Streams and 

Rivers 
138 feet 165 feet Unit 1 FSAR Sections 

2.4.3.4 and 2.4.3.6 
Upstream Dam 

Failures 141 feet 168 feet Unit 1 FSAR Sections 
2.4.4.2 and 2.4.4.3 

Storm Surge and 
Seiche 

 

N/A 
 

N/A 
Unit 1 FSAR Section 

2.4.5 
Tsunami  

N/A 
 

N/A 
Unit 1 FSAR Section 

2.4.6 
Ice Induced 

Flooding 
 

N/A 
 

N/A 
Unit 1 FSAR Section 

2.4.7 
Channel 
Diversion 

 

N/A 
 

N/A 
Unit 1 FSAR Section 

2.4.9 
(1) The Unit 1 FSAR provides the simplified methodology for determining the PMP flood height but it 

does not report the value. Section 1.2.1 of the Unit 1 FHRR provides the current PMP analysis 
methodology and results. 

 
Table 5-2 Current Design Basis and Reevaluation Flood Elevations 

 

 
Flood Causing 

Mechanism 

Current Design 
Basis Flood 

Elevation 
(NAVD-88) 

Reevaluation 
Flood Elevation 

(NAVD-88) 

Hazard 
Reevaluation 

Results Bound 
By CLB? 

Integrated 
Assessment 
Treatment 

Local Intense 
Precipitation (LIP) 

 

219.1 ft.  
 

220.5 ft. (MAX)(1) 
(See Section 5.4) 

NO Probabilistic Hazard 
& Risk Assessment 

Flooding in 
Streams and Rivers 

 

165 ft.  
 

151 ft.  YES 
N/A 

Dam 
Failures 

 

168 ft.  
 

178.1 ft.  NO Deterministic 
Evaluation 

Storm Surge and 
Seiche 

 

N/A 
 

N/A 
 

N/A N/A 

 

Tsunami 
 

N/A 
 

N/A 
 

N/A N/A 

Ice Induced 
Flooding 

 

N/A 
 

N/A 
 

N/A N/A 

Channel 
Diversion 

 

N/A 
 

N/A 
 

N/A N/A 

(1) A probabilistic flood hazard assessment has been performed to risk inform the LIP hazard.  The maximum WSE is 
shown, but Section 5.4 contains the entire hazard with respect to the annual exceedance probability  
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5.4 Probabilistic Characterization of the LIP Hazard 

As section 5.3 illustrates, the LIP flood causing mechanism is not bound by the CLB of the plant when 
using the deterministic methodology prescribed in NUREG/CR-7046.  This process for estimating extreme 
floods is understood to contain significant conservatisms and calculating only the bounding worst case 
scenario produced by a single event will not allow for the proper evaluation of risk to the site.  In order to 
facilitate the evaluation of risk due to the LIP hazard, a flood-frequency relationship was developed to 
better characterize flooding from LIP at various WSEs up to the level produced by the 1-HR 1-mi2 rainfall 
value.   
 
Complete details of the methodology used to develop the results in this section can be found in 
[Reference 15].  The major steps used to develop this probabilistic hazard characterization include 
utilizing up to date regional rainfall records to develop a rainfall-frequency relationship shown in Figure 5-
1.  This rainfall-frequency curve is used as the major input into the deterministic runoff model developed 
under the Recommendation. 2.1 FHR effort.  The result of running the deterministic runoff model with the 
probabilistic rainfall-frequency is a stage-frequency curve shown in Figure 5-2.  The model used to 
determine runoff is unchanged from the analysis submitted on March 12, 2013 and is demonstrably 
conservative in its assumed parameters (all storm drains blocked, etc.).  The rainfall has been 
characterized in terms of its annual exceedence probability (AEP) and used as an input, thus preserving 
the integrity of the Recommendation. 2.1 FHR, as well as, providing a conservative estimate of the stage-
frequency relationship.   
 
From this study, the following hazard curve for the LIP hazard was developed.  Figure 5-1 shows that 
precipitation at or above 18 in in 1 hour has an extremely low probability of exceedance in any given year: 
approximately 1.5E-9/yr.  Figure 5-2 demonstrates that flood water exceeding finished floor elevation of 
the plant is below 1E-6/yr and the maximum flood height from the 1-hr 1 mi2 PMP is slightly above 1E-
9/yr.   
 
The probabilistic characterization of the hazard was developed to satisfy the requirements in RG 1.200 
section 1.2.8 and ASME/ANS SA-Ra-2009 Parts 6 & 8.  Data was collected that was up-to-date, site-
specific and analyzed using current-day methodologies.  The uncertainties in extreme events were 
considered and propagated throughout the analysis.  Both epistemic and aleatory uncertainties were 
treated in this characterization.  The requirements in RG 1.200 and the high level requirements of SA-Ra-
2009 HLR-XFHA-A and supporting requirement XFHA-A1 have been satisfied through this effort; 
therefore, the stage-frequency relationship shown in Figure 5-2 is appropriate for use in a risk analysis 
and the integrated assessment process.  Documentation has been performed in accordance with HLR-
XFHA-B supporting requirements B1 through B3.   Further details on the applicability of RG 1.200 and 
SA-Ra-2009 can be found in Attachment B.  
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6.0 Critical Plant Elevations and Equipment Protection 
 
--------------------------------------------------------Preparer’s Note--------------------------------------------------------------- 
 
When describing the plant’s critical elevations of SSCs important to safety, consider tabulating the 
information described in JLD-ISG 2012-05, Section 5.3.  Informative Annex A provides a suggested table 
for use. 
-------------------------------------------------------------------------------------------------------------------------------------------- 
 

6.1 Settlement of Unit 1 Power Block Structures 

Section 2.5.4 of the Unit 1 FSAR addresses the predicted heave and settlement of the Unit 1 power block 
area during the initial excavation through the construction of the facility. A heave-and-settlement 
monitoring program existed during the entire construction and has been maintained during the operational 
period as described in Section 2.5.4.1 of the Unit 1 FSAR.  Currently, the settlement monitoring program 
data are collected and reported to the NRC at a reduced frequency (annually) because settlement of the 
structures has essentially ceased. During the excavation period, the heave at selected depths below the 
excavation resulting from the removal of the overburden was recorded. From the available measured 
heave data, corrected for depth and loading effects, an average heave of approximately 1.8 inches was 
determined for the excavation floor in the power block area. 
 
Measured settlements attributed to backfilling of the excavations are not reported in the FSAR. Unit 1 
FSAR Figure 2.5.4-1 presents estimated settlements for power block structures with a maximum 
settlement of 4.2 inches (0.35 feet). The maximum measured total settlement at the power block 
structures reported in the Plant Report on Settlement, August 1986 (Reference 14), was 3.6 inches (0.3 
feet). These values, along with the calculated differential settlements, are within the allowable limits. 
  
The soil column between the bedrock and the Blue Bluff Marl (BBM) clay, the competent foundation layer, 
is approximately 1,000 feet deep. The power block excavation extends down, about 90 feet, to the BBM. 
The BBM is typically from 60 feet to 70 feet thick. Some of the power block structures are founded on and 
in the BBM, and some are founded in the backfill. Depending on the foundation loading and other factors, 
the measured settlements vary within the expected range. 
 
As a result of the settlement, the Nominal Design Elevations (NDE) are not the actual elevations of the 
structures. As part of the preparation of the Flooding Hazard Reevaluation Report (FHRR), a survey was 
performed to confirm the actual elevations of floors at NDE 220 feet (NAVD-88). The minimum elevation 
reported in the recent survey was elevation 219.6 feet (NAVD-88), which is located on the Unit 1 Auxiliary 
Building floor at the base of the north wall.  For the purposes of this IA, the NDE of 220 feet (NAVD-88), 
the elevation of the grade level structures, is established as elevation 219.6 feet (NAVD-88), which is the 
lowest of any of the settlements in the FSAR and the results of the recent survey. 
 
JLD-ISG-2012-05, Section 5.3 provides for consideration of certain critical plant elevations and the 
manner by which plant equipment could be subjected to flooding.  The relevant Unit 1 plant nominal 
design elevations and the assumed, actual power block floor elevation are in Table 6-1 below: 
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Table 6-1 Critical Plant Design Elevations 

Unit 1 Power Block Plant Level Nominal Design Elevation (feet 
(NAVD-88)) 

Measured Elevation 
(feet (NAVD-88)) 

Unfinished Plant Grade 219.0 - 

Finished Plant Grade 219.5 - 

SSCs Finished Floor Main Power 
Block 

220.0 219.6 

All Buildings Entry Ways (bottom 
elevation) 

220.5 220.1 

   

 
The main power block floors are elevated from finished plant grade by horizontal concrete slabs 
separating the levels of each building.  From the field surveys conducted at the plant in preparation of the 
Unit 1 FHRR, the lowest main power block floor elevation reported was actually 219.6 feet (NAVD-88).  
The main power block finish plant grade is six inches above the unfinished power block grade due to a 
six-inch layer of concrete.  This concrete finished plant grade covers the plant site between all Unit 1 main 
power block buildings.  Additionally, each access way/door into the main power block structures has a 
bottom elevation six inches above the floor elevation.  Accounting for similar settlement as that measured 
in the main power block floor, the lowest entry way elevation in the plant would be assumed to be 220.1 
feet (NAVD-88).  See Figure 6-1 below. 

6.2 Flood Protection and Inundation of SSCs 

The only critical area to evaluate for safety significance in this IA is the main powerblock which houses 
SSCs critical to safety. The only method of ingress for flood water in the main powerblock is through 
gaps around building entryways.  This elevation is shown in Table 6-1 above and has a measured 
elevation of 220.1 ft.  Although the main powerblock floor is 6 inches below this elevation, the water 
must rise above 220.1 ft to allow any accumulation of water that could affect SSCs.  Therefore, the 
lowest critical elevation for Unit 1 in this evaluation is 220.1 ft (NAVD-88).  This is the most limiting of all 
the measured elevations and it will be conservatively assumed that all the building entryways are 
located at this elevation.   

In conclusion, this section demonstrates that the door threshold elevations are the lowest critical plant 
elevation and it can be conservatively assumed that all equipment will be lost when the 220.1 ft 
threshold is inundated.  There are no other means below 220.1 ft for water to enter any buildings,  
affect SSCs important to safety or lose offsite power. 
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Bottom of Entry Way Elevation - 220.1 ft msl

SSC Floor Elevation - 219.6 ft msl

Finish Grade (approx. 219.1 ft msl)

Flood Water

Flood Water

Unfinished Grade (approx. 218.6 ft msl)

dCon

Maximum LIP WSE – 220.5 ft msl

LIP WSE (4.8E-7/yr) – 220.1 ft msl
Protection Level

LIP WSE (1E-6/yr) - 219.8 ft msl

Figure 6-1 Elevation View of Unit 1 Main Power Block Building (Entry-Way Detail) 
(*Note: Represented elevations assume settlement similar to the 0.4 feet settlement of SSC floor elevation) 
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7.0 Evaluation of the Plant Response to the Unbounded Hazards 
The following sections will focus on the evaluating the plant response to the flooding hazard 
mechanisms that are not bound by the plant’s CLB.  Table 5-2 outlines the two hazards that will be 
evaluated in the following sections: Dam Failures and LIP.  As described above, the reevaluated 
maximum WSE due to dam failures has increased from the CLB but is still well below plant grade.  
Section 8.0 will describe the flood protection features that are present on site that keep water from 
challenging any SSCs.  The main feature responsible will be site elevation and grading, as the site is 
elevated on a bluff allowing for significant margin against the dam failure flood waters.  This hazard will 
be evaluated deterministically and in accordance with Section 6.0 of JLD-ISG-2012-05.   

The reevaluated LIP hazard is also not bounded by the CLB.  Maximum WSE due to the 1-hr 1mi2 PMP is 
220.5 ft. (NAVD-88).  It is now anticipated that the maximum WSE will challenge plant SSCs important to 
safety.  However, due to the conservatisms inherent in the deterministic LIP calculations a probabilistic 
flood hazard assessment was performed to better characterize the entire hazard, serving as the input to 
a risk analysis performed in the following sections.  It was found that an event that could produce the 
maximum WSE postulated in the FHRR is very unlikely and has a mean AEP of 1E-9/yr (Figure 5-2).  The 
evaluation of the plant response to the LIP hazard will require the evaluation of flood protection 
features up to the elevation where SSCs are challenged.  The use of a bounding, conservative risk 
analysis was employed for events that cause flood waters to rise above the current protection levels.  
The risk analysis will demonstrate high reliability that key safety functions will be maintained and that 
the protection level at the plant is sufficient to protect against the most risk significant flood events. 

7.1 Bounding, Conservative Probabilistic Risk Assessment Methodology 

Electric Generating Unit 1 has determined the risk to the station based on the probabilistically 
characterized reevaluated LIP hazard and the plant response to the flood hazard.  When applying a 
probabilistic approach to addressing the mitigation aspects of the integrated assessment, Section 7.4 of 
JLD-ISG-2012-05 provides an option for addressing the IA via use of a PRA.  Specifically, the ISG notes 
that when a “PRA is used to assess total plant response, including the mitigation capability of a plant, 
the evaluation should be consistent with guidance contained in Section [Part]  8 of Standard, as well as 
RG 1.200”..  Sections 1.2.6 & 1.2.8 of [17] apply to the type of risk analysis being performed for the IA.  
As this evaluation does not address mitigation strategies, and focuses on a demonstrably conservative 
assessment this approach uses Part 6 of the Standard in conjunction with Part 8 hazard definition 
requirements.  RG 1.200 endorses the use of ASME/ANS RA-Sa-2009 Part 6 (Reference 16) to perform a 
bounding, conservative risk analysis for external events that is a typical practice in any risk analysis.  The 
guidance requires that the PFHA utilizes site-specific data and reflects recent information to generate a 
flood-frequency relationship.  Additionally, uncertainties in the models and parameter values need to be 
properly accounted and fully propagated to allow an estimate of the mean hazard curve.  Engineering 
Evaluation 1234 Reference 15 and the discussion in Attachment B demonstrate compliance with this 
requirement in both RG 1.200 and RA-Sa-2009. 
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The second requirement outlined in the guidance is modeling the plant response to the given hazard.  In 
a bounding assessment, it is appropriate to make conservative and generalized assumptions in order to 
conclude the results are also demonstrably conservative (SR EXT-C3).  Therefore, the plant response in 
this analysis will assume that once water reaches the threshold of the plant entryways core damage is 
guaranteed.  The plant protection up to the thresholds will be evaluated in Section 8.0, as flood 
protection features will not be treated probabilistically.  This is due to the nature of the protection 
features, including grading and site location, that are not conducive to probabilistic characterization. 

Section 7.2 will describe the use of the stage-frequency relationship and its conversion to initiating 
events for use in the risk analysis.  Section 7.3 will describe the binning of the flooding scenarios 
analyzed.   

7.2 Probabilistic Flood Hazard Assessment as Initiating Events 

The main input to the risk evaluation is the mean value flood-frequency relationship illustrated in Figure 
5-2, which plots the WSE due to 1-HR 1-MI2 precipitation against AEP.  In order to use this information in 
the risk analysis, the stage-frequency curve was divided into 2 bins.  The first bin includes all events that 
could produce a WSE up to 220.1 ft.  This facilitated the evaluation of floods below the critical plant 
elevation identified in Section 6.0.  The second bin included all events that could produce a WSE of 220.1 
ft up to the maximum estimated WSE of 220.5 ft.  This bin represents all flood events that could impact 
SSCs important to safety. 

Figure 7-1 below graphically illustrates the bins used in this analysis.  Table 7-1 also shows the flood bins 
in tabular form.  The table also shows the computation of the AEP for each bin.  In this case, there is only 
1 critical elevation and since the effects of the flood are realized at the elevation of 220.1 ft, both bins 
are given a representative AEP of 4.8E-7 /yr.  This treatment represents the bounding case and is the 
appropriate way to characterize the flood bins. 

7.3 Flood Scenario Risk Assessment 

The following sections will describe the assumptions, analysis and conclusions of the risk assessment 
performed for each flood scenario.  Both utilized their respective bin frequency from Figure 7-1 and 
determined a conditional core damage probability (CCDP) based on the impacts from the flood waters 
represented by that bin.  The risk was assessed by taking the frequency of the event and multiplying by 
the CCDP to obtain a value for core damage frequency (CDF).  The risk metrics are summarized in table 
7-1, along with the estimated total risk to the Unit from the LIP hazard. 

7.3.1 XF-001 – SSCs Important to Safety Protected 

This bin represents the LIP hazard for WSEs below 220.1 ft (NAVD-88).  For all floods in this range, no 
SSCs are impacted and no KSFs are challenged.  The plant is protected against flood waters up to this 
elevation by site grading, elevation and overland drainage.  Simply by the location of the site no water 
can enter into any safety related structures to impact SSCs below 220.1 ft.  Offsite power will remain 
available for flood elevations below 220.1 ft.  Further justification is provided in Section 8.0 for these 
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protection features and it was determined that there is high reliability in all the credited flood 
protection features. 

Since there are no impacts to the plant in this range, the CCDP was determined to be minimal and 
represented as ε.  An arbitrarily low CCDP value could be assigned to this bin; however it would be no 
more meaningful than representing the risk as negligible.  Therefore, the contribution from this bin and 
flood events it represents has no significant impact on the total risk to the plant from LIP.  It will be 
excluded from the overall risk estimate for the Unit.  Figure 6-1 graphically illustrates the protection 
level at the plant and the WSE associated with the 4.8E-7/yr LIP flood.   

7.3.2 XF-002 – Flood Protection Exceeded 

The current configuration of Unit 1 is such that flood waters will challenge SSCs when the WSE exceeds 
220.1 ft (NAVD-88).  The door thresholds will be exceeded and water will enter into the main 
powerblock. This analysis will very conservatively assume that water is allowed to free flow into the 
powerblock quickly filling the plant, disabling KSFs and causing a LOOP.  These assumptions are 
considered conservative because they neglect any protective measures available to the plant including 
restricted flow underneath the gap of the door and threshold, the structural integrity of the door (e.g. 
does not fail allowing free flow of water into the powerblock) and the limited time the water will be 
above the door thresholds.  Hydrographs were not developed to determined inflow rates and volume 
estimate calculations were not performed to determine final level of flood water inside the buildings.   

Based on the aforementioned demonstratively conservative assumptions the CCDP was defined to be 
1.0, guarantying core damage for flood levels greater than 220.1 ft (NAVD-88).  The flood hazard bin’s 
AEP was calculated at the lowest end of the bin range due to the impacts being immediately realized 
after protection is exceeded.  It was determined that the mean AEP for 220.1 ft is 4.8E-7/yr (Figure 7-1) 
and the CDF for the bin is conservatively estimated to be 4.8E-7/yr.  Because the CDF was estimated to 
be sufficiently low, no further analysis is warranted to reduce conservatisms.  

Table 7-1 
Bounding Risk Assessment Results 

Flood 
Hazard Bin Bin Range (ft) AEP (/yr) CCDP CDF 

XF-001 218 - 220.1 4.80E-07 ε ε 
XF-002 220.1 - 220.5 4.80E-07 1 4.80E-07 

CDF Total 4.80E-07 
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7.4 Total Plant Risk from LIP Hazard 

The conclusion from this risk analysis is that the risk to the plant from the recalculated LIP hazard is 
sufficiently low that no additional analysis is warranted to reduce conservatisms.  Table 7-2 below 
summarizes the conservatisms present in this analysis to justify the results.  The methodology used to 
estimate the CDF for Unit 1 is in accordance with RG 1.200 Section and ASME/ANS RA-Sa-2009 Section 
6.0.  The calculated CDF is below 1E-6/yr using demonstrably conservative assumptions and the mean 
frequency from the hazard curve developed in Reference 15.   

Therefore, it is the conclusion of this risk analysis to Unit 1 with respect to the LIP hazard that the overall 
risk is sufficiently below the threshold of 1E-6/yr and flood events with WSE above 220.1 ft are not a 
significant risk contributor to the plant.  Since the CDF was estimated to be low, ASME/ANS RA-Sa-2009 
states that it is implicit that a Large Early Release Frequency (LERF) would be estimated as very low, as 
well.  Core damage is required to have a large early release and if core damage is sufficiently low, it can 
be concluded that a large early release would be equally low. 

Table 7-2 
Model Parameters 

Model Parameter Treatment Justification 

Mean Frequency Curve Realistic Uncertainties Considered 
using site specific up to date 
data 

Stage-AEP Curve (Figure 5-2) Conservative Realistic rainfall values input 
to the conservative 2.1 FHR 
LIP model 

Flood Bin Assignment Realistic Based on actual measured 
plant elevations 

CCDP Calculation Conservative Conservative assumptions for 
water ingress, accumulation 
and plant impacts 

CDF Calculation Conservative Based on the conservative 
assumptions used to develop 
the Stage-AEP curve and 
assigning CCDP = 1.0 for all 
floods above 220.1 ft. 
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8.0 Evaluation of Flood Protection Features [Needs Updating] 
 
This section describes the flood protection features credited at the Unit 1 plant site.  This section is further 
sub-divided by flood protection feature type:  site topography and site grading (section 7.1); site drainage 
(section 7.2); and incorporated flood protection (section 7.3).  Associated with each flood protection 
feature type are three subsections: 
 

• Performance Criteria:  This subsection describes both qualitative and quantitative criteria of the 
feature to protect against water ingress into a SSC important to safety.  Aspects such as the load-
bearing ratings, material and size of the feature, and the feature’s condition from inspection are 
considered in this subsection.  These aspects are not considered when the flood protection 
feature is not challenged by the flood water. 

• Flood Protection Evaluation:  This subsection describes the feature’s ability to protect against the 
bounding flood parameters at the site.  Overall, the soundness of the flood protection features are 
demonstrated by confirming the features are in satisfactory condition, higher than the reevaluated 
flood height, and structurally adequate based on quantitative engineering evaluations.  Other 
aspects of JLD-ISG 2012-05, Section 6.2 and Appendix A are considered in this subsection. 

• Flood Protection Performance Justification:  This subsection describes the reasoning as to why 
the credited flood protection features are capable of withstanding the flood height and associated 
effects for the bounding set of flood scenario parameters.  Additionally, the section identifies the 
limiting margin associated with the individual flood protection features. 

 
The Unit 1 plant site is protected from external flooding by site topography and site grading.  While a site 
drainage system is in place at the site, it is not credited as a flood protection feature, and an evaluation of 
it was not performed in this IA.  Incorporated barriers at the site are located below grade and are credited 
for protection from groundwater infiltration.  Because surface water is not estimated to infiltrate beyond a 
depth of 9.6 feet into the site subsurface, these features are not expected to be challenged by surface 
water and are, thus, not evaluated as part of this IA.  Additional details associated with each flood 
protection feature type as well as any associated evaluations performed (or justification for evaluations 
not performed) are provided in the subsections below.  See also Figure 7-1 for a sub-surface depiction 
between two of the power block buildings at Unit 1. 
 

8.1 Site Topography and Site Grading 

The Unit 1 power block area is on a high plateau and is not in the path of any adjacent watershed.  By 
definition, the power block area is contained in one or more watersheds.  There are no gaps between 
watersheds, and the watersheds are separated by watershed divides.  The topography and site grading is 
such that the runoff is directed away from the power block by a combined system of culverts and open 
ditches to natural drainage channels.  The system has been evaluated to ensure that flooding of 
important to safety equipment would not occur as a result of the flood controlling parameters at the site.  
The highest flood level from the flood controlling parameters is 219.3 feet (NAVD-88), which is 0.3 feet 
below the lowest floor elevation in the Unit 1 power block area. 
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8.1.1 Performance Criteria 

The performance criteria listed in Section 6.2 and evaluation information in Section 8.2.2 of JLD-ISG-
2012-05 as well as related methodology of Appendix A are not applicable for a site topography evaluation 
as the natural elements composing site elevation protect SSCs important to safety at the site grade 
elevation when APM exists above the controlling site flood elevation.  No failure modes exist for site 
topography at the plant site.  Heave and settlement monitoring of Unit 1 will continue for the life of the 
plant.  
 

8.1.2 Flood Protection Evaluation 

The lowest measured important to safety structure floor elevation at Unit 1 is located at 219.6 feet 
(NAVD-88).  All external entry ways into structures/buildings important to safety are 0.5 feet above the 
structure’s floor elevation – assumed to be a minimum elevation of 220.1 feet (NAVD-88) for purposes of 
this evaluation.  These potential external water ingress points remain 0.8 feet above the controlling flood 
water elevation, which provides inherent protection to the SSCs important to safety from external flooding. 
 

8.1.3 Flood Protection Performance Justification 

Unit 1 site topography, as a flood protection feature, provides a minimum important to safety SSC floor 
elevation of 219.6 feet (NAVD-88), which yields 0.3 feet reliable, available margin above the bounding 
water elevation of 219.3 feet (NAVD-88).  JLD-ISG-2012-05, Section 6.3 provides required information 
that is not applicable to evaluating the site topography of Units1 & 2. 
 

8.2 Site Drainage Features 

While the site yard drainage system is designed and constructed to effectively divert surface water away 
from the Unit 1 power block, the site drainage features of the Unit 1 site were assumed to be 100 percent 
blocked in the Unit 1 FHRR.  Blocking the site drainage features to prevent their functionality helps 
generate the maximum flood elevation of 219.3 feet (NAVD-88) at the plant site.  Therefore, an evaluation 
of the site yard drainage system as a flood protection feature is not required. 
 

8.2.1 Performance Criteria 

Because the site yard drainage system is not intended to be credited as a reliable flood protection 
system, the criteria of JLD-ISG-2012-05, Section 6.2 and related methodology of Appendix A are not 
applicable.   
 

8.2.2 Flood Protection Evaluation 

This section is not applicable as the site drainage system is not credited to drain water away from the Unit 
1 power block SSCs during an event with the bounding flooding parameters at the plant site.  Given the 
site drainage system is credited for being 100% blocked during a bounding flood event, the evaluation for 
that feature is not applicable for purposes of this IA. 
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8.2.3 Flood Protection Performance Justification 

Because the Unit 1 site drainage system is not credited as a reliable flood protection feature, justification 
of its performance is not applicable in this IA.  JLD-ISG-2012-05, Section 6.3 requires evaluation 
information that is not applicable to a flood protection feature not credited to function in a flood scenario. 
 

8.3 Incorporated Flood Protection Features 

Although there are no SSCs important to safety located below grade, the plant contains incorporated 
flood protection features such as permanent, passive barriers, flood protection seals, and waterstops.  
These flood protection features were credited in the Unit 1 original licensing basis to protect against 
groundwater seepage into the buildings.  Although credited as flood protection features in the original 
licensing basis, these barriers do not protect any SSC important to safety.   
 
Underground, safety-related tunnels connecting rooms in separated safety-related structures exist as a 
conduit for cabling and system piping.  None of these connecting rooms contain SSCs important to 
safety, but they are a conveyance for cables or piping for SSCs important to safety located above-grade 
and above the flood level.  The tunnels are covered by compacted, load-bearing competent site soil, and 
no interim entry points into the tunnel system exist between buildings.  The entry points into those tunnels 
exist within safety-related structures at or above the floor elevation of, at least, 219.6 feet (NAVD-88) – 
which is protected from the controlling flood elevation with available margin.  There are no other entry 
points or penetrations outside of the structures into safety-related tunneling at the site.  See Figure 8-1.   

8.3.1 Concrete Walls 

Certain exterior concrete walls were credited in the Unit 1 FWR as a flood protection feature.  Every wall 
inspected as a flood protection feature is located in a main power block building room located at a sub-
grade elevation at or below historical groundwater elevations (162.0 feet (NAVD-88)) at the site.  No 
exterior concrete walls are challenged by external flooding from the bounding flood water elevation.  All 
credited concrete walls are, at least, 39.6 feet below the floor elevation of SSCs important to safety. 

8.3.1.1 Performance Criteria 

Because there are no above-grade concrete walls credited for the protection of SSCs important to safety 
against external flooding, the criteria of JLD-ISG-2012-05, Section 6.2 and related methodology of 
Appendix A are not applicable. 
 
The below-grade concrete walls credited as flood protection features within the Unit 1 FWR are located at 
elevations a minimum of 39.1 feet below the finished plant grade.  However, the maximum estimated 
groundwater table elevation of 165.0 feet (NAVD-88) would challenge a portion of sub-surface concrete 
walls with hydrostatic loading.   
 
All exterior, sub-surface concrete walls for the Unit 1 power block structures are a minimum of 24 inches 
thick and are applied with waterproofing media up to plant grade elevation.  Either a waterproofing 
membrane or a chemical waterproofing treatment was applied to the exterior of the concrete walls. 
 
The six-inch concrete slab that creates the finished plant grade between main power block buildings has 
a 0.95 water runoff coefficient, which translates to 5% of all flood water standing on top of finished plant 
grade will infiltrate into the soil adjacent to sub-grade walls of the main power block buildings – minimizing 
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any hydrostatic loading that may occur from a rise in elevation of the groundwater table.  With a maximum 
0.2 feet (equal to 2.4 inches) of standing water above finished plant grade from the controlling flood event 
at Unit 1, the rate of sub-surface infiltration of flood water adjacent to exterior concrete walls would be too 
minimal to affect the amount of groundwater hydrostatic loading against any portion of the exterior, sub-
surface concrete walls.   

8.3.1.2 Flood Protection Evaluation 

Evaluation of the below-grade concrete walls is not applicable due to those walls being subjected to 
minimal, additional hydrostatic loading during the bounding flood event. The groundwater table elevation 
would be negligibly affected by the potential infiltration of external flood water at Unit 1.   

8.3.1.3 Flood Protection Performance Justification 

No concrete walls located at or above site grade are credited to protect SSCs important to safety at Unit 1 
from external flooding.  As a result, performance justification for these non-credited features, as described 
in JLD-ISG-2012-05, Section 6.3, is not applicable. 
 
Additionally, the below-ground concrete walls in direct contact with the groundwater table would not 
realize additional hydrostatic loading from the infiltration of flood water due to the height of flood water 
above finished plant grade being minimal, the 6 hour duration of the bounding flood event, and the 
vertical distance the water would need to travel to reach the static groundwater table (at least 54.1 feet). 

8.3.2 Penetration Seals 

Certain sub-grade wall penetration seals were credited in the Unit 1 FWR as flood protection features.  
Every wall penetration seal inspected as a flood protection feature is located in a main power block 
building room located on a sub-grade floor at or below historical groundwater elevations at the site (162.0 
feet (NAVD-88)).  No penetration seals are challenged by external flooding from the bounding flood water 
elevation at the site.  Additionally, there are no penetrations through exterior walls or building foundational 
base mats into the soil below the historical high groundwater level.   

8.3.2.1 Performance Criteria 

Because there are no above-grade penetration seals credited for the protection of SSCs important to 
safety against external flooding, the criteria of JLD-ISG-2012-05, Section 6.2 and related methodology of 
Appendix A are not applicable to those seals. 
 
For the below-grade penetration seals, the Unit 1 FWR credits those seals as groundwater flooding 
protection features.  However, for those seals to be challenged by the groundwater table, the 
groundwater elevation would have to rise beyond the maximum assumed groundwater level at the plant 
site (assumed to be 165.0 feet (NAVD-88) based on actual historical recorded values).   
 
With respect to below-grade penetration seals into exterior concrete walls being challenged by surface 
flood water infiltration into the sub-surface, the realized maximum surface water level above finished plant 
grade to propagate through the soil would be 0.2 feet.  Given the duration of the bounding flood 
parameters to be 6 hours, the 0.2 feet of standing flood water above grade to infiltrate the soils below, 
and the minimum assumed distance (54.1 feet) for the surface water at finish grade to travel to reach the 
high groundwater elevation, the effects of water percolating through the soils and adjacent to main power 
block structure penetration seals are negligible.  Those same effects would not add hydrostatic pressure 
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to the seals due to the seals existing above the maximum assumed groundwater level (which is 3 feet 
above the actual recorded maximum groundwater elevation). 
 

8.3.2.2 Flood Protection Evaluation 

Evaluation of the below-grade penetration seals is not applicable due to those seals being subjected to 
minimal, additional hydrostatic loading during the bounding flood event. The groundwater table elevation 
would be negligibly affected by the potential infiltration of external flood water at Unit 1.  
 

8.3.2.3 Flood Protection Performance Justification 

No penetration seals located within buildings at or above site grade are credited to protect SSCs 
important to safety at Unit 1 from external flooding.  As a result, performance justification for these non-
credited features, as described in JLD-ISG-2012-05, Section 6.3, is not applicable. 
 
Additionally, the below-grade penetration seals through main power block exterior walls are located at 
elevations above the maximum assumed groundwater table elevation.  The seals are only subjected to 
surficial flood water that does not drain on the surface, but rather infiltrates the sub-surface while traveling 
to the groundwater table located at an elevation beneath the seal(s). 

8.3.3 Waterstops 

Waterstops embedded in exterior wall or floor construction joints of the Unit 1 main power block buildings, 
or in seismic gaps below the groundwater table elevation, are credited flood protection features in the Unit 
1 licensing basis.  The FWR considered the waterstops in inspections of the incorporated concrete wall 
barriers.   
 
The waterstops are in place below 219.6 feet (NAVD-88) to protect against groundwater seepage into 
sub-grade SSCs.  One waterstop is provided at each construction joint below 170 feet (NAVD-88), except 
in the nuclear service cooling water towers where two waterstops are provided at each construction joint 
below 220 feet (NAVD-88).  Two waterstops are provided at each seismic separation gap below 170 feet 
(NAVD-88), and one waterstop is provided at each seismic gap located between 170 feet (NAVD-88) and 
220 feet (NAVD-88).  No waterstops are challenged by external flooding from the bounding flood water 
elevation at the site. 

8.3.3.1 Performance Criteria 

Because there are no above-grade waterstops credited for the protection of SSCs important to safety 
against external flooding through seismic gaps or construction joints, the criteria of JLD-ISG-2012-05, 
Section 6.2 and related methodology of Appendix A are not applicable to those waterstops.  
 
For the below-grade waterstops, the Unit 1 FWR credits those waterstops as groundwater flooding 
protection features.  However, the maximum estimated groundwater table elevation of 165.0 feet (NAVD-
88) would challenge those waterstops located in seismic separations joints beneath that elevation with 
hydrostatic loading.   
 
There are two waterstops located in the Unit 1  main power block seismic separation joints below 170.0 
feet (NAVD-88), which provide a protection redundancy against groundwater hydrostatic pressure against 
those seismic joints.  The likelihood of groundwater infiltration through the seismic joints and past two 
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waterstops is minimal as the waterstops each have 65 pounds per square inch (psi) of tensile strength 
(approximately 150 feet of flood water column). 

8.3.3.2 Flood Protection Evaluation 

The sub-surface waterstops located in the main power block structure seismic separation joints provide 
demonstrated protection from in-seepage of groundwater into the joints (as inspected and documented in 
the Unit 1 FWR).  Additionally, there is a maximum 0.2 feet (equal to 2.4 inches) of standing water above 
finished plant grade from the controlling flood event at Unit 1.  The rate of sub-surface infiltration of flood 
water adjacent to sub-surface waterstops would be too minimal to affect the amount of groundwater 
hydrostatic loading against any portion of the waterstops in the seismic separation joints.  Furthermore, 
the maximum additional hydrostatic pressure added to the groundwater table from the surficial water 
infiltration during a bounding flood event would be negligible.  

8.3.3.3 Flood Protection Performance Justification 

There are no waterstops embedded within seismic gaps or construction joints at or above site grade.  
There is varying margin between each waterstop and site grade, but no external flooding challenges the 
waterstops because they are below-ground.  However, the below-grade waterstops in direct contact with 
the groundwater table would not realize additional hydrostatic loading from the infiltration of flood water 
due to the height of flood water above finished plant grade being minimal (maximum 0.2 feet), the 6 hour 
duration of the bounding flood event, and the vertical distance the water would need to travel to reach the 
static groundwater table (at least 54.1 feet). 
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Figure 8-1 Elevation View of Unit 1 Subsurface at Power Block 
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9.0 Unit 1 Evaluation Results 
 
The current Unit 1 design basis high flood water elevation of 219.1 feet (NAVD-88) was exceeded by 1.4 
feet in the Unit 1 FHRR bounding external flooding scenario, which prompted the development of this IA 
as required in NTTF Recommendation 2.1 (Enclosure 2 to the March 12, 2012 10 CFR 50.54(f) letter).   
 
As indicated above, the Unit 1 controlling flood scenario parameters derived from the FHRR are 
generated from the 1-HR 1-MI2 PMP with a maximum flood elevation of 220.5 feet (NAVD-88).  Using 
conservative bounding flood parameters at the Unit 1 site, the reevaluated flood height is 0.4 feet above 
the lowest door threshold (elevation 220.5 ft.) which impacts SSCs important to safety.  As described in 
Section 7, the a flood event that could produce the maximum WSE estimated in the recalculated LIP 
analysis is considered extremely rare and derived using very conservative assumptions.  Given the 
conservative assumptions required for the 2.1 FHR and the potential impacts to the plant, a better 
understanding of the risk from the LIP hazard was necessary.  A study was conducted using site-specific, 
recent information to develop a rainfall-frequency (Figure 5-1) and stage-frequency (Figure 5-2) 
relationship in reference 15.  This study contained the hazard curve for the 1-hr 1-mi2 PMP vs. AEP 
(Figure 5-1) and this was used as the main input to develop the stage-frequency relationship in Figure 5-
2.  The conclusion of the study confirmed that the maximum WSE resulting from the LIP hazard 
calculated in the NTTF Rec. 2.1 FHR is very rare: AEP of 1E-9/yr. 
 
As required by the 50.54(f) letter and guidance provided in JLD-ISG-2012-05, the total plant response to 
the LIP hazard was evaluated in Section 7.0 of this report.  A bounding risk assessment was performed in 
accordance with RG 1.200 and ASME/ANS RA-Sa-2009 Section 6.0.  The risk assessment concluded 
that for flood events in bin XF-001 (WSE up to 220.1 ft.) the risk to the plant was negligible, as there were 
no SSCs important to safety impacted in this scenario.  Section 8.0 confirmed that the flood protection 
features (site grade, elevation and surface drainage) are highly reliable.  For floods events represented in 
bin XF-002, the WSE exceeds the protection level of the site.  However, the CDF was conservatively 
estimated to be 4.8E-7/yr based on the mean AEP from Figure 7-1 and a conservative CCDP of 1.0.  This 
characterizes the risk to the plant due to the LIP hazard sufficiently lower than the 1.0E-6/yr threshold 
presented in RG 1.200.  Additional analysis to reduce conservatisms is not warranted and no additional 
calculations need to be performed as the CDF is estimated to be sufficiently low. 
 
A calculated CDF value of 4.8E-7/yr is also sufficiently low enough to justify no additional protection or 
mitigation is warranted to the plant.  The current configuration of the site affords highly reliable protection 
up to an elevation of 220.1 ft and floods that exceed this level are sufficiently rare that additional 
protection would not be deemed beneficial.  Significant conservatism exists in the assumptions used to 
develop this bounding risk assessment (detailed in Section 7.4) and meet the intent of the guidance for 
performing a bounding PRA in references 16 & 17.   
 
The site FWR performed in accordance with NTTF Recommendation 2.3 verified the effectiveness of the 
Unit 1 flood protection features below 220.1 ft and determined that no additional or enhanced flood 
protection features are necessary to be implemented at Unit 1.  The flood walkdown inspections confirm 
that the plant is sufficiently protected from the risk-significant reevaluated flood events. 
 
It is the conclusion of this IA that Unit 1 is sufficiently protected from all risk-significant external flooding 
hazards that could impact SSCs important to safety.   
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A.1 Peer Review 
 

A.1.1 Peer Review Process 
 
---------------------------------------------------Preparer’s Note-------------------------------------------------------------------- 

 
Pursuant to JLD-ISG-2012-05, “Guidance for Performing the Integrated Assessment for External 
Flooding,” Revision 0, Section 4 and Appendix B.3, “Peer Review Documentation,” state how this Peer 
Review Attachment meets the objectives of a successful peer review by  first describing the peer review 
process utilized to meet the requirements of JLD-ISG-2012-05, Appendix B. 
-------------------------------------------------------------------------------------------------------------------------------------------- 

A.1.2 Peer Reviewer/Peer Review Team 
 
----------------------------------------------------Preparer’s Note------------------------------------------------------------------- 
 
The name and credentials (e.g. training, experience, expertise, capabilities and background information) 
of the peer reviewer or members of the peer review team would be provided in this section – consistent 
with the requirements of Appendix B.3 of JLD-ISG-2012-05. 

 
Additionally, describe how the peer review team member(s) met the reviewer attributes and were 
independent from the preparation, review, and supervision of the IA report development in this section of 
the Attachment, in accordance with JLD-ISG-2012-05, Appendix B.1 and B.3.  
-------------------------------------------------------------------------------------------------------------------------------------------- 

A.1.3 Findings and Comments 
 
-----------------------------------------------------Preparer’s Note------------------------------------------------------------------ 
 
Consistent with JLD-ISG-2012-05, Appendix B.3, provide the key findings, observations, and/or 
comments made by the peer review team member(s) in this section of the Peer Review Attachment along 
with the how the comments were dispositioned for inclusion in the final IA report. 
-------------------------------------------------------------------------------------------------------------------------------------------- 

A.1.4 Conclusions 
 
------------------------------------------------------Preparer’s Note----------------------------------------------------------------- 
 
In this section of the Peer Review Attachment, state the peer review team’s overall conclusions of its 
review with regard to the completeness, accuracy of input information and reported results, technical 
bases, and the alignment of the IA report with the guidance of JLD-ISG-2012-05. 
------------------------------------------------------------------------------------------------------------------------------- 
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Informative Annex A 

The purpose of this Informative Annex is to provide suggested tabular formats to compare data requested 
from JLD-ISG 2012-05.  The preparer is not bound by these formats and may use other more convenient 
formats which may be better suited for his/her Integrated Assessment.  Although these are suggested 
formats, the content of these tables needs to be presented in accordance with the ISG.  It is suggested to 
use these tables in the applicable section(s) of the Integrated Assessment. 

Table to Compare All Parameters from Each Flood Mechanism 
Flood Scenario 

Parameter 
Mechanism: LIP Mechanism: Dam 

Failure (hydrologic) 
Bounding Scenario 

Flood Height  ]  

Wind Waves and Run-
Up 

   

Sediment Deposition 
and Erosion 

   

Adverse Weather 
Conditions 

   

Debris.    

 
Table to Compare Flood Impacts for Each Plant Operational Mode 

Mode Discussion of Flood 
Impacts 

Discussion of Mode-
Specific 

Vulnerabilities 

Configuration 
Controls in Place 

- 

- 

- 

- 

- 

- 

- 

- 

 
Table to List SSCs Important to Safety and Their Flood Protection Features 

SSC (Or Group of 
SSCs) 

Critical Elevation Flood Protection 
Features or Systems 
Used to Protect SSCs 

Manner by which 
Equipment could be 

Subject to Flooding (if 
applicable) 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

 
  



DRAFT Integrated Assessment Risk Analysis – Rev B 
 

B-15 

 
 
 
 
 
 
 
 
 
 

Electric Generating Plant Unit 1 
 

Attachment B 
Evaluation of the Technical Adequacy of the LIP PRA Approach 
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B.1 Evaluation of the Technical Adequacy of the LIP PRA Approach 
The purpose of this appendix is to describe the basis for the technical adequacy of the LIP PRA analysis 
described in the Integrated Assessment.  The interim staff guidance for guidance for performing the IA for 
external flooding, JLD-ISG-2012-05 [Reference 9], provides an option for the use of PRA.  Specifically, 
Section 7.4 of JLD-ISG-2012-05 addresses the use of PRA to evaluate total plant response, including 
mitigation capability.   

In describing the PRA approach, the ISG refers to both RG 1.200, “An Approach for Determining the 
Technical Adequacy of Probabilistic Risk Assessment Results for Risk-Informed Activities” [Reference 
17], and Section 8 of the ASME/ANS PRA Standard, “Standard for Level 1/Large Early Release 
Frequency Probabilistic Risk Assessment for Nuclear Power Plant Applications.” [Reference 16]  

The following sections outline how the applicable requirements of these two documents were applied to 
the integrated assessment of the LIP hazard at Electric Generating Station.   

B.2 Applicable Requirements of Reg. Guide 1.200 
Section 1.2.5 of RG 1.200 describes the regulatory expectations for PRA analysis of external hazards, 
including external flooding.  The first technical element of this section describes the process for screening 
and conservative analysis:   

“Screening and conservative analysis is usually the first task an analyst performs when 
conducting an external events PRA.” 

Specifically, RG 1.200 states that an acceptable screening or conservative analysis can be demonstrated, 
if it can be shown using a “demonstrably conservative analysis that the CDF is less than 10-6 per year.”  
The term “demonstrably conservative analysis2” is taken from the ASME/ANS PRA Standard [Reference 
16].   

Section 2 of RG 1.200 states that the technical acceptability of a PRA can be demonstrated through the 
use of a national consensus PRA standard or standards that address the scope of the PRA used in the 
decision-making.  In this case, the ASME/ANS PRA standard [Reference 16] provides both process and 
technical requirements for an at-power Level 1 and limited Level 2 PRA for internal events, internal flood, 
internal fire, seismic, wind, external flood and other external events.  

RG 1.200 states that “if it is demonstrated that the parts of a PRA that are used to support an application 
comply with the ASME/ANS standard, when supplemented to account for the staff’s regulatory positions 
contained in Appendix A, it is considered that the PRA is considered to be adequate to support that risk 
informed regulatory application.”  In this case, Appendix A of RG 1.200 takes no exceptions to the 
applicable requirements: 

• Table A-6 of RG 1.200 takes no applicable exceptions to the screening and conservative 
evaluation requirements.   

• Table A-8 of RG 1.200 takes no applicable exceptions to the XFHA requirements. 

Therefore, the technical and process requirements of the ASME/ANS Standard are directly applicable to 
the PRA evaluation in support of the IA.  The technical elements of an external flooding PRA identified in 

                                                           
2  demonstrably conservative analysis: analysis that uses assumptions such that the assessed outcome will be 

conservative relative to the expected outcome [Ref. A-3]. 
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Section 1.2.8 of RG 1.200 are consistent with the technical elements identified in the External Flood 
Hazard Analysis 

• External Flood Fragility Analysis 
• External Flood Plant Response Analysis 

Table B-1 provides a summary of the approach taken to each of these technical elements in order to 
provide a demonstrably conservative analysis of the LIP external flood hazard as part of this integrated 
assessment.   

B.3 Applicable Requirements of the ASME/ANS PRA Standard 
The ASME/ANS PRA Standard identifies the process and requirements to be applied to a PRA model 
developed for a nuclear power plant.   

HLR-EXT-C  A bounding or demonstrably conservative analysis, if used for screening, shall be 
performed using defined quantitative screening criteria. 

HLR-EXT-D  The basis for the screening out of an external hazard shall be confirmed through 
a walkdown of the plant and its surroundings. 

HLR-EXT-E  Documentation of the screening out of an external hazard shall be consistent 
with the applicable supporting requirements. 

The following supporting requirements are considered applicable to this analysis: EXT-C1, -C2, -C3, -C4, 
-C5, -C6, -C7, -D1, -D2, -E1, -E2.   

In addition, the supporting requirements for the evaluation of the external flooding hazard are considered 
applicable to the computation of the annual exceedence probability (AEP) used in this analysis.   

HLR-XFHA-A  The frequency of external flooding at the site shall be based on site-specific 
probabilistic hazard analysis (existing or new) that reflects recent available 
regional and site-specific information. The external-flooding hazard analysis shall 
use up-to-date databases.  Uncertainties in the models and parameter values 
shall be properly accounted for and fully propagated to obtain a family of hazard 
curves from which a mean hazard curve can be derived. 

The only applicable supporting requirement for this analysis is XFHA-A1. 

A summary of the manner in which these supporting requirements were met is provided in Table B-2.   
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Table B-1 
Approach to Providing a Demonstrably Conservative Analysis 

PRA Technical Element LIP Events with AEP > 1E-6/yr LIP Events with AEP < 1E-6/yr 

External Flood Hazard Analysis • Perform a probabilistic LIP hazard 
analysis (1-hour/1 sq. mi precipitation) 
that allow the derivation of a mean 
hazard curve, considering uncertainties, 
utilizing local and applicable regional 
data taken from NOAA ATLAS-14, 
updated with data to the most recent year 
available (2012).   

• Compute maximum site flood levels the 
LIP intensity with a mean AEP of 1E-6/yr 
based on the same bounding 
assumptions and models used in the site-
specific deterministic hydrologic and 
hydraulics analyses (e.g., HEC-HMS, 
HEC-RAS).       

• No further analysis performed.   
• LIP events with mean AEP < 1E-6/yr 

assumed to lead to core damage.  

External Flood Fragility Analysis • Confirm through plant walkdowns and 
analysis that passive protection features 
are robust for all site-specific flood levels 
created by the LIP event with a mean 
AEP of 1E-6/yr. 

• Assume no protection or mitigation 
available, yielding a CCDP of 1.0 

External Flood Plant Response Analysis • Confirm that limiting flood levels do not 
create a challenge to any plant systems 
during power operations or at shutdown, 
i.e., no plant response needed.   
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Table B-2 
Assessment of Applicable Technical Supporting Requirements from the ASME/ANS PRA Standard 

 

Applicable Supporting Requirement Technical Approach to Meeting Supporting Requirement 

EXT-C1  For screening out an external hazard, any one of the 
following three screening criteria provides an acceptable 
basis for bounding analysis or demonstrably conservative 
analysis. 
Criterion A: The current design-basis-hazard event cannot 
cause a core damage accident. 
Criterion B: The current design-basis-hazard event has a 
mean frequency <10-5/yr, and the mean value of the 
conditional core damage probability (CCDP) is assessed to 
be <10-1.  
Criterion C: The core damage frequency, calculated using a 
bounding or demonstrably conservative analysis, has a 
mean frequency <10-6/yr. 

• Criterion C is used based on providing a demonstrably conservative 
analysis that shows that the mean frequency of core damage is not 
higher than 10-6/yr.   

EXT-C2  BASE the estimation of the mean frequency and the other 
parameters of the design-basis hazard or the bound on 
them using hazard modeling and recent data (e.g., annual 
maximum wind speeds at the site, aircraft activity in the 
vicinity, or precipitation data). 

• Mean frequency of the 1-hour/1 sq. mi. LIP event is based on local 
and applicable regional data from NOAA consistent with SR XFHA-
A1 (see below). 

• A statistical analysis was performed to compute mean and 
uncertainty bands for the precipitation intensity 

• Precipitation translated into site flood levels using the same 
hydrologic and hydraulic models (e.g., HEC-HMS & HEC-RAS) and 
assumptions (e.g., saturated soil, all drains blocked at t=0) as the 
deterministic HRR analysis   

EXT-C3  In estimating the mean conditional core damage probability 
(CCDP), USE a bounding analysis or a demonstrably 
conservative analysis that employs a systems model of the 
plant that meets the systems-analysis requirements in Part 
2 insofar as they apply. 

• For events where the LIP event AEP is greater than or equal to 1E-
6/yr, no challenge to the plant occurs so the CCDP is negligible. 

• For events with AEPs less than 1E-6/yr, a bounding CCDP of 1.0 is 
assumed. 



DRAFT Integrated Assessment Risk Analysis – Rev B 
 

B-20 

Table B-2 
Assessment of Applicable Technical Supporting Requirements from the ASME/ANS PRA Standard 

 

Applicable Supporting Requirement Technical Approach to Meeting Supporting Requirement 

EXT-C4  IDENTIFY those SSCs required to maintain the plant in 
operation or that are required to respond to an initiating 
event to prevent core damage, that are vulnerable to the 
hazard, and determine their failure modes. 

• No credit is taken for any active barriers or mitigation systems in the 
analysis. 

• For LIP events with AEP greater than or equal to 1E-6/yr, walkdowns 
were performed to confirm that no plant challenge occurs during 
power operation or shutdown conditions.   

EXT-C5  ESTIMATE the CCDP taking into account the initiating 
events caused by the hazard, and the systems or functions 
rendered unavailable. Modifying the internal-events PRA 
model as appropriate, using conservative assessments of 
the impact of the hazard (fragility analysis), is an 
acceptable approach. 

• For events involving a plant challenge (i.e., those with AEP < 1E-6), 
the CCDP is bounded by assuming it is 1.0. 

• No internal events PRA model is needed for this analysis.   
• All passive barriers are assumed to be intact and not subject to 

failure based on plant walkdowns and supporting analysis.  

EXT-C6  BASE the estimation of the mean core damage frequency 
developed here on models and data that are either realistic 
or demonstrably conservative. This includes not only the 
hazard analysis but also any fragility analysis that is 
applicable. 

• The mean core damage frequency is bounded at 1E-6/yr based on 
the computed mean AEP of LIP events and a bounding assumption 
of CCDP of 1.0 for those events. 

EXT-C7  If none of the screening criteria in this entire Part 6 can be 
met for a given external hazard, then PERFORM additional 
analysis. (See Parts 7, 8, and 9.) 

• Not needed. 

EXT-D1  CONFIRM the basis for the screening out of an external 
hazard through a walkdown of the plant and its 
surroundings. 

• Walkdowns were performed to confirm that no plant systems are 
challenged. 

EXT-D2  If the screening out of any specific external hazard depends 
on the specific plant layout, then CONFIRM that layout with 
a walkdown. For most external hazards, this typically 
means a walkdown that evaluates the site layout outside 
the plant buildings as well as inside.  

• Walkdowns were performed to confirm that no plant systems are 
challenged during both plant operations and during shutdown 
conditions. 
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Table B-2 
Assessment of Applicable Technical Supporting Requirements from the ASME/ANS PRA Standard 

 

Applicable Supporting Requirement Technical Approach to Meeting Supporting Requirement 

EXT-E1  DOCUMENT the external hazard screening and 
conservative analyses in a manner that facilitates PRA 
applications, upgrades, and peer review. 

• This demonstrably conservative analysis of LIP is documented in 
Engineering Evaluation EE 1234 (Reference 15) in order to support 
future reference and peer review. 

EXT-E2  DOCUMENT the process used in the external hazard 
screening and conservative analyses. For example, this 
documentation typically includes a description of: 
(a) the approach used for the screening (preliminary 
screening or demonstrably conservative analysis) and the 
screening criteria used for each external hazard that is 
screened out, 
(b) any engineering or other analysis performed to support 
the screening out of an external hazard or in the 
conservative assessment of an external hazard. 

• This analysis of LIP is documented in Engineering Evaluation EE 
1234 (Reference 15) and all necessary inputs are either incorporated 
directly or are available by reference. 

XFHA-A1  In the hazard analysis for extreme local precipitation, USE 
[Note (1)] up-to-date data for the relevant phenomena. It is 
acceptable to utilize both site-specific and regional data. 

• This Supporting Requirement is the only applicable requirement from 
Section 8 of the ASME/ANS PRA Standard. 

• Both local and regional data were used in the evaluation of the LIP 
AEP.   
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B.4 Applicable Peer Review Requirements 
Section 6-3 of the ASME/ANS PRA Standard identifies the peer review requirements for a screening or 
conservative analysis like the one performed for LIP.  The specific requirements of the PRA Standard 
include peer review of the following: 

• The potential for the external hazard to cause core damage and/or large early release. 
• Whether the external hazard information is appropriately specific to the site and has met the 

relevant requirements of this Standard. 
• Whether the basis for applying any deterministic and/or quantitative screening criteria is 

appropriately specific to the site and has met the relevant requirements of this Standard. 
• Whether the plant initiating events postulated to be caused by the external hazard are properly 

identified; the structures, or systems, or components, or a combination thereof (SSCs) are 
properly modeled; and any accident sequences considered are properly quantified.   

• The walkdown of the plant in order to ensure the validity of the findings of the analysis in terms of 
screening, any spatial interactions, and the identification of critical failure modes. 

• Whether the quantification method used in the screening analysis is appropriate and provides all 
of the results and insights needed for risk-informed decisions.  

• The validity of the screening assumptions. 

Further, in Section 8-3, the following peer review requirement is identified for the external flood hazard 
evaluation: 

• Whether the external-event hazard is appropriately specific to the site and has met the relevant 
requirements of this Standard. 

This example assumes that a peer review was conducted that meets the requirements in both JLD-ISG-
2012-05 and the ASME/ANS PRA Standard.  The peer review team included an individual with expertise 
in PFHA and PRA techniques.  Any findings were documented and dispositioned prior to submittal of the 
IA.   

B.5 Summary 
The technical approach to the LIP PRA used in the integrated assessment of Electric Generating Station 
fully meets all the applicable requirements of JLD-ISG-2012-05 and the supporting technical requirements 
of Regulatory Guide 1.200 and the ASME/ANS PRA Standard endorsed therein.  Therefore, this 
demonstrably conservative LIP PRA is considered technically adequate for the purposes of the integrated 
assessment.  The figure below summarizes the applicable guidance and standards used in this analysis.
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