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License Amendment Request to Revise Technical Specification 
Section 5.5.17 "Containment Leakage Rate Testing Program" 

Response to NRC Requests for Additional Information 

Ladies and Gentlemen: 

On November 15, 2016, Southern Nuclear Operating Company (SNC) submitted a license 
amendment request (LAR) to revise Joseph M. Farley Nuclear Plant, Unit 1 and Unit 2, Technical 
Specifications (TS) 5.5.17, "Containment Leakage Rate Testing Program." On March 15,2017, 
the Nuclear Regulatory Commission (NRC) staff, upon a determination that additional information 
was needed to complete its review, issued a request for additional information (RAI) letter. On 
June 22,2017, SNC provided a partial response to the NRC's March 15, 2017letter. On August 
3, 2017, the NRC requested supplemental information pertaining to RAI No. 6, 5(b) and 5(c) in an 
email from Shawn Williams to Ken McElroy. Enclosed is SNC's supplemental response to RAI 
No. 6. SNC respectfully requests an extension until October 12, 2017 to fully address RAis 5 and 
7, including the supplemental information requested on August 3, 2017. 

This letter contains no NRC commitments. If you have any questions, please contact Ken 
McElroy at 205.992.7369. 

I declare under penalty of perjury that the foregoing is true and correct. 
Executed on September l.L_, 2017. 

J. J. Hutto 
Regulatory Affairs Director 
Southern Nuclear Operating Company 

JJH/efb/cbg 

Enclosure: 
1. Responses to NRC Request for Additional Information 

cc: NRC Regional Administrator, Region II 
NRC NRR Project Manager- Farley 
NRC Senior Resident Inspector- Farley 
SNC Records RTYPE: CFA04.054 
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Enclosure 1 to NL-17-1150 
SNC Response to NRC RAis 

In the application for NFPA 805, an F&O related SA IE-A 10 cited the need to address the 
probability of dam failure using newer techniques, possibly with inclusion of loss of the SW pond 
dam to the model. The resolution cited a sensitivity evaluation for which the estimated CDF and 
LEAF were approximately 1 E-5/yr and 1 E-7/yr, respectively, for each unit. Table 6-2 of 
Attachment 1 for the Permanent ILRT Interval Extension Risk Impact Assessment cites 
"screened out" for "Other External Risk," which presumably would include this dam failure. 
Address whether this dam failure analysis has been updated or not. If updated, discuss whether 
the "screened out" citation still applies. If not, revise Table 6-2 to include the results of the cited 
sensitivity evaluation and address the effect on risk and delta-risk metrics. 

SNC's June 22,2017 Response to RAI6 

On June 22, 2017, SNC provided the following response to RAI 6: 

The SW pond dam is a Seismic Category 1 safety-related structure and goes through routine 
inspections to ensure integrity is maintained. The SW pond failure analysis has not been 
updated using any newer approaches. The previous detailed evaluation referred to in the F&O 
related to SA IE-A 10-02 determined a failure frequency for loss of service water, due to random 
failure of the dam, that is below the 1 E-06/yr screening criteria of the ASME PRA standard. 
This evaluation is discussed in sections 9.2.1.2.3.2 and 9.2.5.3 of the Farley FSAR and as such 
has been previously reviewed and accepted as part of the design basis for which the plant is 
licensed. 

Further review of the criteria and information used in this previous evaluation has been done 
since the NFPA 805 submittal dated 09/25/2012 to ensure the issues expressed in the F&O as 
written have been adequately addressed. The results of the review are summarized in the 
Farley Internal Events PRA Peer Review F&O resolution document, F-RIE-IEIF-U00-012, dated 
March 2016. Excerpts from the F&O resolution document are included in the response to RAI 
4. This review concluded that the results of the previous analyses remained valid and there is 
no sufficient justification to perform a new analysis to address this F&O. Therefore, the basis for 
screening loss of SW due to a random failure of the dam as an initiating event in the Farley 
Internal Events PRA remains consistent with this previous analysis, and modeling random loss 
of the SW pond dam as a loss of SW initiating event in the Farley Internal Events PRA is not 
required. 

In addition, overtopping is not possible during intense precipitation. As discussed in FSAR 
sections 28.7.6.1 and 2.4.14.2, the SW pond dam is thirty feet wide at the crest, at elevation 
195 feet, with a 9-ft freeboard above the normal maximum pond level of 186 feet and includes 
an uncontrolled concrete emergency spillway the top of which is also at elevation 186 feet, 
designed to pass the runoff from the maximum design storm. Because the top of the spillway is 
well below the crest elevation of the dam, over-topping of the dam is prevented and the potential 
for erosion resulting from over-filling of the pond is eliminated. In addition, the downstream 
earth slopes are seeded with grass and the upstream slopes have dumped riprap erosion 
protection. 
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Enclosure 1 to NL-17-1150 
SNC Response to NRC RAis 

Impacts from river flooding were considered in the design and construction of the SW pond 
dam. The SW pond was constructed to serve the plant's cooling needs during record external 
floods, at which time flow from the river water intake structure would not be available. The 
design bases concerned with the external hazard of flooding can be found in the FSAR. In 
order to estimate the Probable Maximum Flood (PMF) conditions which the plant should be 
designed to withstand, the Elba, Alabama, storm was transposed and maximized over the 
Chattahoochee River drainage area. The peak level that such a storm would produce is 
estimated at 144ft. If high winds occurred simultaneously, wave run up would contribute up to 
approximately 9 ft to the peak flood level. Flood levels could then potentially reach 153 ft. The 
floor of the river water intake structure is flood protected to 127 ft, which exceeds the largest 
storm of record, but falls short of PMF. The SW pond dam begins at elevation of 158 ft and is 
therefore protected from projected flood effects. 

In conclusion, based on this information and design of the spillway which would prevent 
overtopping, neither External Flooding from the river nor local intense precipitation will lead to 
failure of the SW pond dam. 

NRC Supplemental RAI 6 Request per August 3, 2017 email: 

The NRC Staff reviewed SNC's response contained in the June 22,2017, letter. In RAJ No.4, 
SNC provided their resolved F&O for IE-A 10-02 along with the F&O Table Appendix information 
for F&O IE-A 10-02 for Service Water Pond Dam Failure. SNC provided additional information in 
RAJ No.6. 

SNC is taking maximum credit for the integrity of its dam (Category 1 for all four evaluation 
scales) but still cites an apparently subjective reduction factor of 100 to use the SR IR E-C6 
screening criteria to dismiss modeling this initiator. SNC is using qualitative arguments to justify 
this maximum credit. This approach may be applicable to selecting the lowest generic 
frequency (Category 1) among the different evaluation scales, but does not translate into 
additional credit for plant-specific reduction below the Category 1 frequency. Using the 
Category 1 rating, a total internal dam generic failure frequency is estimated as 1.25E-5/year, 
appropriate as a final plan-specific factor. 

The Peer Review questioned the validity of the factor of 100 reduction in the derived dam failure 
frequency, which is necessary to lower the frequency sufficiently such that the cited screening 
criterion from SR IE-C6 can be used. The licensee does not address the peer review issue 
regarding validating the factor of 100. 

Please perform a sensitivity analysis incorporating the dam failure at the generic frequency (i.e., 
without the 1 00-fo/d reduction) to demonstrate negligible effect upon the acceptability of the risk 
metrics for this application. The sensitivity results should be incorporated with any others 
arising from changes/enhancements requested in the other RA/s. 

SNC Final Response to RAI 6: 

SNC has performed a sensitivity analysis incorporating the dam failure at the frequency of 1.2E-
05 to demonstrate negligible effect upon the acceptability of the risk metrics for the application. 
Loss of the dam is assumed to result in a loss of Service Water. 
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Enclosure 1 to NL-17-1150 
SNC Response to NRC RAis 

The scope of the evaluation includes the risk metrics of change in Large Early Release 
Frequency (LERF) for the ILRT extension (which considers a less reliable containment liner 
given a less frequent surveillance test) and the total contribution to the FNP baseline LERF. 

Evaluation of ILRT Extension Change in LEAF Metric 
The change in LERF metric is estimated using the Core Damage Frequency and the probability 
of containment failure that would be detected by the Type A leak test (the ILRT). The CDF that 
results from loss of the Service Water Pond Dam is estimated by multiplying the assumed 
frequency of failure by the internal events model CCDP given loss of service water, quantified 
using the FNP internal events model. 

The CCDP is estimated by quantifying the FNP internal events PRA model with the plant-
specific LOSSSW initiating event set to logical TRUE, while all other initiating events are set to 
FALSE. This was accomplished by inserting a new basic event into the fault tree logic gates 
that model loss of service water. The basic event is set to TRUE by adding it to the FNP 
internal events model flag file. The model was quantified, and the resulting CCDP is the same 
for both units and is 2.91 E-01. The resulting CDF is 3.49E-06. 

The resulting change in LERF can be estimated by multiplying by the probability of a large leak 
developed in EPRI 1018243, which has the following cases: 

• 3 in 10 year ILRT interval: 2.30E-03 

• 1 in 10 year ILRT interval: 7.67E-03 

• 1 in 15 year ILRT interval: 1.15E-02 

Multiplying the Service Water Pond Dam failure frequency by the CCDP and the probability of a 
large pre-existing leak yields the LERF for each case. The change in LERF is the difference 
between LERF values at each interval. Table 1 shows the results; these results apply to both 
units. 

Table 1 - Impact on LEAF due to Extended Type A Testing Intervals for Loss of 
Service Water Pond Dam 

ILRT Inspection Interval 3 Years (baseline) 10 Years 15 Years 

Class 3b (Type A LERF) 8.03E-09 2.68E-08 4.02E-08 

t.LERF (3 year baseline) 1.87E-08 3.2\E-08 

t.LERF {10 year baseline) 1.34E-08 

The resulting change in LERF is within Region Ill of the risk acceptance guidelines of RG 1.174 
and is therefore considered ''very small" for the ILRT extension application. 
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Enclosure 1 to NL-17-1150 
SNC Response to NRC RAis 

Evaluation of the Baseline LERF 

The total baseline LEAF is estimated using the same methodology shown in the preceding 
discussion, with the exception that the CLERP is used to find the total baseline LEAF, and the 
ILRT extension change in LEAF is summed with the baseline LEAF. 

The CLERP was estimated using the FNP PRA model by quantifying the LEAF top event 
(instead of the CDF top event which would find the CCDP). The FNP model already includes a 
pre-existing leak basic event, LATENT _ISO_FAIL, which has a different value than the 
probability of failure developed in EPRI 1018243 [2], thus, it was set to the 3 in 10 year ILRT 
interval probability {2.30E-03) so that the change in LEAF shown in Table 5-1 can be directly 
added to baseline LEAF. The CLERP is 1.1 OE-03 for Unit 1 and 9.73E-04 for Unit 2. The Unit 
1 value is bounding and is used conservatively for Unit 2. 

Multiplying the Service Water Dam Failure frequency by the CLERP and adding the change in 
LEAF yields the total baseline LEAF for each case. Table 2 shows the results for both units. 

Table 2- Total LERF due to Extended Type A Testing Intervals for Loss of Service 
Water Pond Dam 

3 Years {baseline} 10 Years 15 Years 

Total LEAF 1.32E-08 3.19E-08 4.53E-08 

Potential Credit for River Water System 

The River Water System can provide water to the Service Water Wet Pit, given a loss of the 
Service Water Pond Dam [8]. Such an alignment requires isolation of the RWS flow to the Pond 
and opening valves to the Service Water Wet Pit. The valve alignment is automatic, given the 
availability of AC power and instrument power for the pond level instrument loop. Operator 
action can be taken remotely to configure the motor-operated valves (MOVs) as needed, given 
the availability of AC power. AC buses supplying power to the RWS can be aligned to receive 
power from on-site diesel generators. 

The SWS has a total of ten (1 0) pumps, with two per train per unit and two swing pumps [9]. 
The success criteria for the Service Water System [9] requires one train with two pumps to 
function for each unit, and each pump is rated at 9000 gpm. The RWS also has a total of ten 
(1 0) pumps, each of which is rated at 9750 gpm [8]. Thus, the RWS can provide water in the 
event that the pond dam is lost, given the availability of two pumps per unit and available 
suction from the river through the river intake. Simplified diagrams of the system are shown in 
the following figures [8]. 
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Enclosure 1 to NL-17-1150 
SNC Response to NRC RAis 

r -------------- -, 

TRAIN A 

RI'I£R WATER PUMP __ _,_.,. 
!TYPICAL OF 51 

RIVER WATER 
WET PIT 

CHIITTAHOOCHEl AI'IEA 

OpsRws009 

SERVICE WATER 
WET PIT 

TRAIN II 

RIVER WATER 
IIITAKE STRUCTURE 

Rl'l£1 WATER PUMP 
!TYPICAL OF 5 I 

Figure 1 -Simplified Diagram of the River Water System 
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Enclosure 1 to NL-17-1150 
SNC Response to NRC RAis 
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Figure 2 - River Water System 
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Considering the configuration of the system, it is reasonable to assume the system will be 
available and succeed 90% of the time (total probability of unavailability and failure of 1 0%) 
given a loss of the Service Water Pond Dam, with the following considerations: 

• The system is normally available to provide makeup water to the pond. 

• A total of ten (1 0) pumps are installed, with a minimum of four (4) required to supply both 
units with river water [7]. 

• The transfer of RWS discharge from the pond to the SW wet pit is automatic, unless 
there is random failure of the AC power, instrumentation, or valve components. 

• Data analysis has not explicitly been performed to determine failure rates for the RWS 
components. However, FNP has performed data analysis for systems in the current 
PRA and, assuming the RWS components are similar to the analyzed components, 
running failure rates integrated over 24 hours will result in failure probabilities for the 
pumps of less than 1.00E-03. Standby failure (failure to start) probabilities are less than 
5.0E-03 per demand. For MOVs, the probability of failing to change state is less than 
5.0E-03 per demand. 

• Failure probabilities for the support system components (AC power buses, transformers, 
breakers, DC power buses, batteries, chargers, breakers, exhaust fans, dampers) are 
modeled in the existing FNP PRA. Failure probabilities are all lower than 1.00E-02. 

• Loss of intake due to screen plugging or loss of river level are assumed to be much less 
likely than the 10% chance of failure assumed for the system. 
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Enclosure 1 to NL-17-1150 
SNC Response to NRC RAis 

• Random failure of the passive components (piping, cables, etc.) is assumed to be much 
less likely than the active components (pumps, valves that change state). 

• A Human Failure Event (HFE) has not been explicitly developed. However, given the 
availability of the Abnormal Operating Procedure [11 ], a reasonable value would be 
bounded by a 0.1 probability of failure. The operator action would only be needed if the 
automatic transfer fails, which requires random failure of the instruments, valves, AC 
power, or the dam to fail at the point where the level instruments are installed. 

• Data analysis has not been performed to estimate the unavailability of each train of the 
RWS due to maintenance. Generic data in Appendix B of NUREG/CR-6928 indicates 
train unavailabilities are less than 2E-02 per year for systems tracked by the mitigating 
system performance index (MSPI), including normal service water systems. The RWS 
is not tracked by the MSPI, so assuming similarity to a normal service water system, with 
double the unavailability for each train, and assuming the trains are out of service 
concurrently, the unavailability would be 4E-02 for the system. 

Using a 0.1 probability of failure for the RWS, the risk metrics are recalculated and the results 
are shown in Tables 3 and 4. The change in LEAF that would result from the loss of the Service 
Water Pond Dam and failure of the RWS is shown in Table 3. The 0.1 probability factors 
directly into the metrics because the RWS is a backup for the Service Water Pond Dam. The 
CCDP would be 2.91 E-02, resulting in a CDF of 3.49E-07. 

Table 3 - Impact on LERF due to Extended Type A Testing Intervals for Loss of 
Service Water Pond Dam with RWS Credit 

ILRT Inspection Interval 3 Years (baseline) 10 Years 15 Years 

Class 3b (Type A LEAF) 8.03E- 10 2.68E-09 4.02E-09 

ilLERF (3 year baseline) 1.87E-09 3.21E-09 

ilLERF (10 year baseline) 1.34E-09 

The total LEAF that would result from the loss of the Service Water Pond Dam and failure of the 
RWS, plus the ILRT extension for each ILRT interval, is shown in Table 4. The 0.1 probability 
factors directly into the metrics because the RWS is a backup for the Service Water Pond Dam. 
The CLERP would be 1.1 OE-04. 

Table 4- Total LERF due to Extended Type A Testing Intervals for Loss of Service 
Water Pond Dam With RWS Credit 

3 Years (baseline) 10 Years 15 Years 

Total LEAF 1.32E-09 3.19E-09 4.53E-09 

These results demonstrate that the risk metrics estimated with no credit for the River Water 
System, which are ''very small" per RG 1.17 4 [7], are conservative with respect to actual risk 
when crediting the River Water System at a reasonable probability of failure. 
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