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U.S. Nuclear Regulatory Commission 
Attn: Document Control Desk 
Washington, DC 20555-0001 

References: 	 1. Docket No. 50-285 
2. 	 Letter from NRC (R. J. Caniano) to OPPD (D. J. Bann.ister) dated 

July 15, 2010 (NRC-10-0054) (EA-10-084) 
3. 	 Regulatory Conference with Omaha Public Power District (OPPD) at the 

NRC Region IV Headquarters, Arlington TX, held on August 18, 2010 
4. 	 Letter from NRC (T. R. Farnholtz) to OPPD (D. J. Bannister) dated 

August 26,2010 (NRC-10-0067) 
5. 	 Letter from OPPD (T. L. Patterson) to NRC (DCD) dated June 30, 1995, 

Phase Il lResponse to Generic Letter 88-20, Supplement 4 Individual Plant 
Examination of External Events (IPEEE) (LlC-95-0130) 

SUBJECT: 	 Supplemental Information Regarding Regulatory Conference with Omaha 
Public Power District (OPPD), held on August 18, 2010, on Preliminary 
Substantial Finding 

The subject of Reference 2 was a preliminary finding regarding the mitigation of a potential 
flood at the Fort Calhoun Station (FCS). OPPD presentation slides from the conference are 
documented in Reference 4. 

The Enclosure to this letter provides supplemental information regarding the content of 
several of the presentation sHdes documented in Enclosure 2 of Reference 4. 

any questions, please contact me. 

ey A. Reinhart 

Vice President 


Enclosure 

JAR/epm 

c: E. E. Collins, NRC Regional Administrator, Region IV 
L. E. Wilkins, NRC Project Manager 
J. C. Kirkland, NRC Senior Resident Inspector 
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OPPD’s Clarifying Information Regarding Presentation Slides 

 
The following requested additional information is provided regarding the content of 
specified slides documented in Enclosure 2 of Reference 4. 
  
Slide 24 – Slide Title: “Summary of Fort Calhoun Station (FCS) External Flood 
Core Damage Frequency (CDF)” 
 
The figure was intended to illustrate the changes in risk from external flooding for the 
period of time before completion of the Individual Plant Examination of External Events 
(IPEEE) plant conditions to current plant conditions based on the most current 
understanding of external flooding risk.  It was not intended to show the original CDF 
values as understood at the time of the 1993 IPEEE submittal for external flooding.   
 
The CDF values shown in the figure are intentionally different than the original IPEEE 
CDF values. The figure attempts to graphically illustrate the following concepts: 

 Purchase of portable Steam Generator (SG) makeup pumps significantly 
reduced the external flooding risks compared to the risks that existed without the 
pumps. 

 An updated hydrology study issued in 2003 indicated greater flooding risk than 
was previously indicated.  The increase in risk due to this change was 
substantially smaller than the reduction in risk associated with the portable SG 
makeup pumps. 

 Recent improvements have offset the increase in risk indicated by the updated 
hydrology study. 

Where possible, the assumptions and inputs used in the calculations to generate the 
figure were held constant for all four calculated values, even though the assumptions 
and inputs that were used in 1993 differ from assumptions and inputs currently used. 
 
It is important to note that the external flooding CDF values represented in Slide 24 
were generated solely for the purpose of illustrating the relative impact of factors 
specifically noted on the figure (e.g., purchase of portable SG makeup pumps, 
hydrology study revision, etc.). These values are not used, included or referenced in 
any other document, and do not factor directly into Significance Determination Process 
(SDP) risk calculations discussed elsewhere in the presentation. 
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Slide 40 – Slide Title: “Overall Risk Assessment” 
 
The following discussion is provided to clarify the interpretation of Expert Technical 
Panel (ETP) assessment of the likelihood of successful protection of the Auxiliary 
Building to elevations of 1010.8 feet Mean Sea Level (MSL) and 1014 feet MSL 
respectively. 
 
Presentation Slide 40 includes two tables.  The top table is labeled “NRC Report 
Values” and the bottom table is labeled “FCS Risk Assessment.”  The bottom table 
includes a column that provides Conditional Core Damage Probability (CCDP) values 
relating to maintaining decay heat removal (DHR) capability without crediting the gas-
powered pumps.  This column is labeled “Maintain DHR CCDP Current.”   The last two 
values in this column are 0.19 and 0.235.  The value 0.19 appears in a row representing 
risks associated with flood elevations ranging from 1010 feet MSL to 1010.8 feet MSL.  
The value 0.235 appears in a row representing risks associated with flood elevations 
ranging from 1010.8 feet MSL to 1014 feet MSL. 
 
The 0.19 value is discussed further on Slides 41 and 42.  As shown on Slide 41, the 
value 0.19 represents a CCDP composite of a 90% success rate for refill of the 
Emergency Feedwater Storage Tank (EFWST), and a 90% success rate for protection 
of the Auxiliary Building to an elevation of 1010.8 ft MSL.  Combining the two factors 
(i.e., 1.0 - 0.9 * 0.9) results in a 0.19 composite CCDP value.  The 0.235 value is 
discussed further on Slides 43 and 44.  As indicated on Slide 43, the value 0.235 
represents a CCDP composite of a 90% success rate for refill of the EFWST, and an 
85% success rate for protection of the Auxiliary Building to an elevation of 1014 ft MSL.  
Combining the two factors (i.e., 1.0 - 0.9 * 0.85) results in a 0.235 composite CCDP 
value. 
 
The success rates for protection of the Auxiliary Building were identified using 
information from the ETP assessment of the likelihood of successful protection.  The 
ETP assessed the characteristics of doors and passages in the Auxiliary Building that 
would require sandbagging or other means of protection in the event of flooding up to 
an elevation of 1014 feet MSL.  The ETP conclusions regarding success probabilities 
for individual doors and passages appear in Slides 33 and 34.  In the case of protection 
to 1010.8 feet MSL, four doors or passages (located at 1007 feet MSL) were assessed.  
The individual likelihood of successful protection of each door/passage (assuming flood 
levels up to 1014 feet MSL) were assessed as 90%, 95%, 90% and 95% respectively. 
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If the door and passage failure probabilities are assumed to be highly dependent (i.e., 
common-cause factors are predominant) then the overall probability of success can be 
approximated based on a “weakest link” concept.  This concept assumes that if 
organization, resources and methods are adequate to successfully protect the most 
challenging applicable door or passage, the likelihood of successful protection of similar 
or less challenging doors and passages is very high.  In other words, the highest 
individual failure probability is essentially the same as the overall failure probability.  
This yields an overall success probability of 90% for Auxiliary Building protection to 
1010.8 feet MSL.  This is the value that was used for determining the CCDP in Slide 40.  
In contrast, assuming that individual success probabilities are completely independent 
(i.e., no common-cause factors), then overall success probability would be determined 
by multiplying the four individual success probabilities (i.e., 0.9 * 0.95 * 0.9 * 0.95), 
yielding a lower overall success probability. 
 
The aspect of dependence versus independence of the assessed success probabilities 
was not discussed in detail during the original ETP discussions.  Also, the original ETP 
discussions did not distinguish between likelihood of protecting a door or passage to 
1010.8 feet MSL versus 1014 feet MSL (i.e., all individual probabilities were for 
protection to 1014 feet MSL).  The ETP members were subsequently contacted 
individually regarding the relationship between the individual success probabilities 
previously identified and the aggregate likelihood of successful Auxiliary Building 
protection to applicable elevations.  Overall, the responses indicated that the assessed 
probability for successful Auxiliary Building protection was reasonably approximated by 
the “weakest link” concept discussed above. 
 
In summary, a range of potential overall success rates can be derived from the ETP 
individual door and passage success rates, depending on assumptions regarding 
dependence or independence of individual failures or groups of failures.  Presentation 
Slide 40 assumed success rates at or near the top of this range.  These values are 
supported by follow-up discussions with ETP members regarding the overall likelihood 
of successful protection.  In contrast, treating individual door and passage success rates 
independently would represent a conservative lower boundary of the likelihood of 
successful protection, and would not be consistent with inputs obtained from follow-up 
discussions with the ETP members.  
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Slide 46 – Slide Title: “Risk Parameter Differences” 
 
In Slide 46, OPPD suggested that an alternate base case, consistent with the flood 
mitigation capability assumed in the FCS IPEEE, would be appropriate.  The slide listed 
alternate values for three CCDP values that had been used in Reference 2 (Fort 
Calhoun Station -NRC Followup Inspection -Inspection Report 05000285/2010007; 
Preliminary Substantial Finding). 
 

Elevation Range (feet MSL) Slide 46 value 
1009.5 to 1010 1.00E-2 
1010 to 1010.8 1.00E-2 
1010.8 to 1014 1.00E-01 

 
The IPEEE assumed a failure probability of 0.01 for Auxiliary Building sandbagging for 
flooding elevations from 1009.5 feet to 1010.8 feet MSL.  The value of 1.00E-2 used in 
Slide 46 corresponds to the Auxiliary Building sandbagging failure probability assumed 
in the IPEEE for the 1009.5 to 1010.8 foot MSL elevation range, rather than the 
1.78E-03 CCDP value in Reference 5 for this range of elevations.  The IPEEE Auxiliary 
Building sandbagging failure probability was used instead of the IPEEE CCDP value 
because it was concluded that failure of Auxiliary Building sandbagging should be 
assumed to result in core damage.  In other words, if Auxiliary Building sandbagging 
were to fail, no credit should be taken for Turbine Building and/or Intake Structure 
protection.  With this assumption, the Auxiliary Building sandbagging failure probability 
of 0.01 essentially equals CCDP, and this value was used in the slide.  The calculated 
Total Delta CDF value would have been only slightly higher if a CCDP value of 1.78E-
03 had been used. 
 
The value of 1.00E-01 used in Slide 46 is the CCDP value used in the IPEEE for the 
1010.8 to 1012.3 foot MSL elevation range.  It should be noted that in the actual IPEEE 
submittal (Reference 5) there were typographical errors in Table 5.2.3 of the enclosure, 
including CCDP values.  The CCDP value that appears in the IPEEE for the elevation 
range 1012.3 to 1013.5 was 9.00E-02, but should have been 9.00E-01.  The 
“Comments” column of the same table correctly refers to failure probabilities of 0.1 and 
0.9 for these elevation ranges, which illustrates that the values in the CCDP column 
were typographical errors.  Although the table had typographical errors, actual IPEEE 
calculations were not impacted.  The total core damage frequency value shown in the 
IPEEE table was calculated correctly. 
 
It should also be noted that the IPEEE assumed CCDP values of 9.00E-01 for the 
elevation range 1012.3 to 1013.5 feet MSL, and 1.0 for elevations above 1013.5 feet 
MSL.  This was not factored in to the 1010.8 to 1014 foot MSL CCDP value on Slide 46.  
Incorporation of these values would have resulted in a lower delta–CDF value on Slide 
46. 


