
VIRGINIA ELECTRIC AND POWER COMPANY 

RICHMOND, VIRGINIA 2326I 

July 14, 2016 

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

VIRGINIA ELECTRIC AND POWER COMPANY 
SURRY POWER STATION UNITS 1 AND 2 
PROPOSED LICENSE AMENDMENT REQUEST 

Serial No.: 
SPS/LIC-CGL: 
Docket Nos.: 
License Nos.: 

10CFR50.90 

16-263 
RO 
50-280/281 
DPR-32/37 
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Pursuant to 10 CFR 50.90, Virginia Electric and Power Company (Dominion) is 
submitting a license amendment request to revise Surry Power Station (Surry) Units 1 
and 2 Technical Specification (TS) 3.14, "Circulating and Service Water Systems," to 
extend the Allowed Outage Time (AOT) for Emergency Service Water (ESW) pump 
inoperability. The proposed revision extends the TS 3.14.B AOT for one inoperable 
ESW pump from 7 to 14 days to provide operational flexibility for ESW pump 
maintenance and repairs. A supporting probabilistic risk assessment (PRA) was 
performed for the proposed AOT change. The PRA concluded that the increase in risk 
associated with the proposed change is consistent with the Regulatory Guide (RG) 
1.17 4 and RG 1.177 acceptance guidelines for a permanent TS AOT change. This 
PRA evaluation demonstrates that defense-in-depth will not be significantly impacted by 
changing the AOT for one inoperable ESW pump from 7 to 14 days. 

Attachment 1 provides a discussion and assessment of the proposed change, including 
the results and conclusions from the supporting PRA. The marked-up and proposed 
pages for the TS and TS Basis are provided in Attachments 2 and 3, respectively. The 
TS Basis changes are provided for NRC information only. Attachment 4 provides a 
discussion of the technical adequacy of the PRA model. 

We have evaluated the proposed amendment and have determined that it does not 
involve a significant hazards consideration as defined in 10 CFR 50.92. The basis for 
this determination is included in Attachment 1. We have also determined that operation 
with the proposed change will not result in any significant increase in the amount of 
effluents that may be released offsite or any significant increase in individual or 
cumulative occupational radiation exposure. Therefore, the proposed amendment is 
eligible for categorical exclusion from an environmental assessment as set forth in 
1 O CFR 51.22(c)(9). Pursuant to 10 CFR 51.22(b), no environmental impact statement 
or environmental assessment is needed in connection with the approval of the proposed 
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change. The proposed TS change has been reviewed and approved by the Facility 
Safety Review Committee. 

Dominion requests approval of the proposed change by July 31, 2017 with a 
60-day implementation period. 

Should you have any questions or require additional information, please contact 
Mr. Gary D. Miller at (804) 273-2771. 

Respectfully, 

~r-
Mark D. Sartain 
Vice President- Nuclear Engineering 

Commitments contained in this letter: None 

Attachments: 

1. Discussion of Change 
2. Marked-up Technical Specifications and Basis Pages 
3. Proposed Technical Specifications and Basis Pages 
4. Technical Adequacy of the Probabilistic Risk Assessment Model 

COMMONWEAL TH OF VIRGINIA 

COUNTY OF HENRICO 

The foregoing document was acknowledged before me, in and for the County and 
Commonwealth aforesaid, today by Mr. Mark D. Sartain, who is Vice President - Nuclear 
Engineering, of Virginia Electric and Power Company. He has affirmed before me that he is 
duly authorized to execute and file the foregoing document in behalf of that company, and that 
the statements in the document are true to the best of his knowledge and belief. 

Acknowledged before me this /'/7J'day of , 2016. 

My Commission Expires:~ ,3/
1 

cJ.IJt8.. . 

ltd·t.21ML 
Notary Public 



... 

cc: U.S. Nuclear Regulatory Commission - Region II 
Marquis One Tower 
245 Peachtree Center Avenue, NE Suite 1200 
Atlanta, GA 30303-1257 

State Health Commissioner 
Virginia Department of Health 
James Madison Building - ih floor 
109 Governor Street 
Suite 730 
Richmond, VA 23219 

Ms. K. R. Cotton Gross 
NRC Project Manager - Surry 
U.S. Nuclear Regulatory Commission 
One White Flint North 
Mail Stop 08 G-9A 
11555 Rockville Pike 
Rockville, MD 20852-2738 

Dr. V. Sreenivas 
NRC Project Manager- North Anna 
U.S. Nuclear Regulatory Commission 
One White Flint North 
Mail Stop 08 G-9A 
11555 Rockville Pike 
Rockville, MD 20852-2738 

NRC Senior Resident Inspector 
Surry Power Station 

Serial No. 16-263 
Docket Nos. 50-280/281 

Page 3 of 3 



Attachment 1 

DISCUSSION OF CHANGE 

Virginia Electric and Power Company 
(Dominion) 

Surry Station Units 1 and 2 

Serial No. 16-263 
Docket Nos. 50-280/281 



Serial No. 16-263 
Docket Nos. 50-280/281 

Attachment 1 
Page 1 of 22 

DISCUSSION OF CHANGE TABLE OF CONTENTS 

1.0 Introduction 

2.0 Description of Proposed Change 

3.0 Technical Evaluation 
3.1 Emergency Service Water Pumps 
3.2 Evaluation and Application of the Extended Allowed Outage Time 

4.0 Regulatory Evaluation 
4.1 Applicable Regulatory Requirements 
4.2 No Significant Hazards Consideration 

5.0 Probabilistic Risk Assessment 
5.1 Purpose 
5.2 Introduction 
5.3 Analysis 
5.4 Results and Conclusions 

6.0 Environmental Assessment 

7.0 Conclusion 



DISCUSSION OF CHANGE 

1.0 INTRODUCTION 

Serial No. 16-263 
Docket Nos. 50-280/281 

Attachment 1 
Page 2 of 22 

The proposed change revises Surry Power Station (Surry) Units 1 and 2 Technical 
Specification (TS) 3.14, "Circulating and Service Water Systems," .to extend the Allowed 
Outage Time (AOT) for Emergency Service Water (ESW) pump inoperability. The 
proposed revision extends the TS 3.14.B AOT for one inoperable ESW pump from 7 to 
14 days to provide operational flexibility for ESW pump maintenance and repairs. 
In addition, the _TS 3.14 Basis is revised to reflect the AOT change from 7 to 14 days; 
the Basis change is being provided to the NRC for information. · 

A supporting Probabilistic Risk Assessment (PRA) was performed for the proposed 
AOT change. The PRA concluded that the increase in risk associated with the 
proposed change is consistent with the Regulatory Guide (RG) 1.17 4 and RG 1.177 
acceptance guidelines for a permanent TS AOT change. 

2.0 DESCRIPTION OF PROPOSED CHANGE 

TS 3.14.A.4 requires three ESW pumps to be operable and states that these pumps 
service both units simultaneously. The current TS 3.14.B AOT for one inoperable ESW 
pump is 7 days [with both units operating (RCS temperature or pressure greater than 
350 degrees F or 450 psig, respectively)]. In addition, with one unit in cold shutdown 
with the combined. spent fuel pit and shutdown unit decay heat loads of 25 million 
BTU/hour or less, TS 3.14.B modifies the TS 3.14.A requirement to allow two ESW 
pumps to be operable, and one of the two remaining pumps to be inoperable for a 
period not to exceed 7 days. The pr6posed revision extends the TS 3.14.B AOT for one 
inoperable ESW pump from 7 to 14 days for the specified plant operating conditions 
(i.e., both units operating or one operating and one in cold shutdown with specified 
heat loads). · 

TS 3.14.B currently states the following, and the proposed changes are noted in bold 
bracketed text. 

B. The requirements of Specifications 3.14.A.4 may be modified to allow one 
Emergency Service Water pump to remain inoperable for a period not to exceed 
7 days [being revised to 14 days]. If this pump is not OPERABLE in 7 days [being 
revised to 14 days], then place both units in HOT SHUTDOWN within the next 6 
hours and COLD SHUTDOWN within the next 30 hours. 
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The requirements of 3.14.A.4 may be modified to have two Emergency Service 
Water pumps OPERABLE with one unit in COLD SHUTDOWN with combined Spent 
Fuel pit and shutdown unit decay heat loads of 25 million BTU/HR or less. One of 
the two remaining pumps may be inoperable for a period not to exceed 7 days 
[being revised to 14 days]. If this pump in not OPERABLE in 7 days [being 
revised to 14 days], then place the operating unit in HOT SHUTDOWN within the 
next 6 hours and COLD SHUTDOWN within the next 30 hours. 

In addition, the TS 3.14 Basis includes the following sentence with the proposed change 
noted in bold bracketed text. 

The allowed outage time of 7 days [being revised to 14 days] provides operational 
flexibility to allow for repairs up to and including replacement of an Emergency 
Service Water pump without forcing dual unit outages, yet limits the amount of 
operating time without the specified number of pumps. 

This TS 3.14 Basis revision is being provided for the NRC's information. 

3.0 TECHNICAL EVALUATION 

3.1 Emergency Service Water Pumps 

The Circulating Water (CW) System draws water from the James River . to provide 
cooling water to the station. There are four CW pumps per unit located in the low level 
intake structure. Water is pumped from the river to the intake canal by the CW pumps 
and flows to the high level intake structure for each unit. CW flows by gravity from the 
high level intake to each condenser. The James River and the intake canal are the 
source of water for the Service Water (SW) System and provide the ultimate heat sink 
for Surry. SW branches from the CW System piping and flows to the various heat loads 
and services associated with Units 1 and 2. SW returns to the James River through a 
discharge tunnel from each unit and empties into a discharge canal serving both units. 
The CW and SW Systems'. configuration is shown in Figure 1 (located at the end of 
Attachment 1 ). 

Three diesel-driven ESW pumps, which are also located in the low level intake 
structure, ensure that water can be provided to the intake canal when power is not 
available to the CW pumps. Each vertical, turbine-type pump is powered by a diesel 
engine connected to the pump by an angled reduction gear drive. The pumps are 
started from a local panel in the intake structure. A fuel oil storage tank located in the 
intake structure is sufficient to operate three pumps at full power for 24 hours and two 
pumps for an additional 72 hours. 
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The ESW pumps are sized to provide the design required make-up to the intake canal 
with the James River at the design low water level. The following criteria were used in 
sizing the ESW pumps: 

1. In the event of a Loss of Coolant Accident (LOCA) and a total loss of station power, 
with the requirement that the unit that did not undergo the LOCA must also be 
cooled down, water flow is required to the recirculation spray heat exchangers, 
component cooling heat exchangers, other miscellaneous loads, and make-up for 
various non-cooling related high level canal inventory losses (e.g., seepage, 
evaporation, isolation valve leakage). This requires two of the three ESW pumps to 
be 'operated. 

2. In the event of a design basis accident (LOCA in either unit and a total loss of station 
power), water flow is required to the recirculation spray heat exchangers, component 
cooling heat exchangers, other miscellaneous loads, and make-up for various non
cooling related high level canal inventory losses. This condition, assuming one unit 
is in cold shutdown with the combined spent fuel pit and shutdown unit decay heat 
loads of 25 million BTU/hour or less, requires one ESW pump in operation. 

3. In the event of a loss of station power in two units, component cooling heat 
exchangers would be required to cool down the units. · Additional flow would be 
required for other miscellaneous loads and make-up for various non-cooling related 
high level canal inventory losses. This scenario requires two of the three ESW 
pumps to be operated. 

3.2 Evaluation and Application of the Extended Allowed Outage Time 

As stated in Section 3.1 above, the ESW pumps ensure that water can be provided to 
the intake canal when power is not available to the CW pumps. The proposed 
extension of the AOT for one inoperable ESW pump from 7 to 14 days does not impact 
the design function of the ESW pumps. In addition, the number of ESW pumps required 
to be operable for the specified plant operating conditions is not impacted by the 
proposed AOT extension. Furthermore, as detailed in Section 5.0 below, the supporting 
PRA for the proposed AOT change concluded that the increase in risk is acceptable, 
and the PRA evaluation demonstrates that defense-in-depth will not be significantly 
impacted by changing the AOT for one inoperable ESW pump from 7 to 14 days. 

A project has been initiated to replace each of the ESW pump diesel foundations and 
couplings. The duration of each foundation/coupling replacement is approximately 
7 days, and these replacement activities are currently scheduled to be completed during 
refueling outages. The proposed AOT of 14 days will permit the planning of future ESW 
pump maintenance and repair activities to include increased contingency time, which in 
turn will allow ESW pump maintenance and repair activities to be conducted in a more 
reasonable and controlled manner. Furthermore, a 14-day AOT will reduce challenges 
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to the current 7-day TS AOT and will avoid the potential for a dual unit outage for future 
ESW pump maintenance/repair activities. 

4.0 REGULATORY EVALUATION 

4.1 Applicable Regulatory Requirements 

The regulations in Appendix A to Title 10 of the Code of Federal Regulations (10 CFR) 
Part 50 establish minimum principal design criteria for water-cooled nuclear power 
plants, while 10 CFR 50 Appendix B and the licensee quality assurance programs 
establish quality assurance requirements for the design, manufacture, construction, and 
operation of structures, systems, and components. The current regulatory requirements 
of 10 CFR 50 Appendix A that are applicable to the ESW pump function of providing 
water to the intake canal if the CW pumps are not available during accident conditions 
include: General Design Criteria (GDC) 1 (Quality Standards and Records), 38 
(Containment Heat Removal), and 44 (Cooling Water). 

During the initial plant licensing of Surry Units 1 and 2, it was demonstrated that the 
design of the CW and SW Systems met the regulatory requirements in place at that 
time. The GDC included in Appendix A to 10 CFR 50 did not become effective until 
May 21, 1971. The Construction Permits for Surry Units 1 and 2 were issued prior to 
May 21, 1971; consequently, the Surry Units 1 and 2 were not subject to current GDC 
requirements (SECY-92-223, dated September 18, 1992). Section 1.4 of the Surry 
Units 1 and 2 Updated Final Safety Analysis Report (UFSAR) discusses compliance 
with the GDC published in 1967 (Draft GDC), and the UFSAR discussion demonstrates 
that Surry Units 1 and 2 meet the intent of these criteria. The draft GDC pertinent to the 
proposed change are addressed below. 

• Quality Standards (Criterion 1 - draft) 

Those systems and components of reactor facilities that are essential to the 
prevention of accidents which could affect the public health and safety or to the 
mitigation of their consequences are designed, fabricated, and erected in 
accordance with quality standards that reflect the importance of the safety function 
to be performed. Where generally recognized codes or standards on design, 
materials, fabrication, and inspection are used, they shall be identified. Where 
adherence to such codes or standards does not suffice to assure a quality product in 
keeping with the safety function, they shall be supplemented or modified as 
necessary. A showing of sufficiency and applicability of codes, standards, quality 
assurance programs, test procedures, and inspection acceptance levels used is 
required. 
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Structures, systems, and components important to safety are designed, fabricated, 
erected, and tested to quality standards commensurate with the importance of the 
safety functions to be performed. 

The Quality Assurance Program was established to provide assurance that 
safety-related structures, systems, and components satisfactorily perform their 
intended safety functions. 

• Engineered Safety Features Performance Capability (Criterion 41 - draft) 

Engineered safety features, such as emergency core cooling and containment heat 
removal systems, shall provide sufficient performance capability to accommodate 
partial loss of installed capacity and still fulfill the required safety function. As a 
minimum, each engineered safety feature shall provide this required safety function 
assuming a failure of a single active component. 

Design Conformance 

Engineered safeguards, such as the SI System and the containment heat removal 
system, provide sufficient performance capability to accommodate the failure of any 
single active component without any undue risk to the health and safety of the 
public. The overall capability of the engineered safeguards meets the suggested 
requirements of 1 OCFR50.67 or RG 1.183, as applicable, for the occurrence of any 
rupture of a reactor coolant or Main Steam System pipe, including the double-ended 
rupture of a reactor coolant pipe, known as the design-basis accident. 

• Containment Heat Removal Systems 

Where active heat removal systems are needed under accident conditions to 
prevent exceeding containment design pressure, at least two systems, preferably of 
different principles, each with full capacity, are provided. 

Design Conformance 

Four separate containment recirculation spray subsystems, each with approximately 
50% capacity, serve to remove heat from the containment after a LOCA. Each 
subsystem contains one deepwell-type pump. In two subsystems, the recirculation 
spray pumps are located inside the containment. In the other two subsystems, the 
recirculation spray pumps are located in the containment auxiliary structures and are 
accessible for servicing at all times. 
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Quality assurance criteria provided in 10 CFR Part 50, Appendix B, that apply to the 
systems and components pertinent to the proposed change include: Criteria Ill, V, XI, 
XVI, and XVII. Criteria Ill and V require measures to ensure that applicable regulatory 
requirements and the design basis, as defined in 10 CFR 50.2, "Definitions," and as 
specified in the license application, are correctly translated into controlled specifications, 
drawings, procedures, and instructions. Criterion XI requires a test program to ensure 
that the subject systems will perform satisfactorily in service and requires that test 
results shall be documented and evaluated to ensure that test requirements have been 
satisfied. Criterion XVI requires measures to ensure that conditions adverse to quality, 
such as failures, malfunctions, deficiencies, deviations, defective material and 
equipment, and nonconformances, are promptly identified and corrected, and that 
significant conditions adverse to quality are documented and reported to management. 
Criterion XVII requires maintenance of records of activities affecting quality. 

4.2 No Significant Hazards Consideration 

The proposed change revises Surry Power Station (Surry) Units 1 and 2 Technical 
Specification (TS) 3.14, "Circulating and Service Water Systems," to extend the Allowed 
Outage Time (AOT) for Emergency Service Water (ESW) pump inoperability. 
TS 3.14.A.4 requires three ESW pumps to be operable and states that these pumps 
service both units simultaneously. The current TS 3.14.B AOT for one inoperable ESW 
pump is 7 days [with both units operating (RCS temperature or pressure greater than 
350 degrees F or 450 psig, respectively)]. In addition, with one unit in cold shutdown 
with the combined spent fuel pit and shutdown unit decay heat loads of 25 million 
BTU/hour or less, TS 3.14.B modifies the TS 3.14.A requirement to allow two ESW 
pumps to be operable, and one of the two remaining pumps to be inoperable for a 
period not to exceed 7 days. The proposed revision extends the TS 3.14.B AOT for one 
inoperable ESW pump from 7 to 14 days for the specified plant operating conditions 
(i.e., both units operating or one operating and one in cold shutdown with specified heat 
loads). The proposed extended AOT will provide operational flexibility to accommodate 
maintenance and repairs. 

A supporting probabilistic risk assessment (PRA) was performed for the proposed AOT 
change. The PRA concluded that the increase in risk associated with the proposed 
change is consistent with the Regulatory Guide (RG) 1.17 4 and RG 1.177 acceptance 
guidelines for a permanent TS AOT change. This PRA evaluation demonstrates that 
defense-in-depth will not be significantly impacted by changing the AOT for one 
inoperable ESW pump from 7 to 14 days. Furthermore, no enhancements, procedure 
revisions, or compensatory actions are recommended as a result of the RG 1.177 Tier 2 
evaluation. 
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Dominion has evaluated whether a significant hazards consideration is involved with the 
proposed amendment by focusing on the three standards set forth in 1 O CFR 50.92, 
"Issuance of amendment," as discussed below: 

1. Does the proposed change involve a significant increase in the probability or 
consequences of an accident previously evaluated? 

Response: No. 

The design function of the ESW pumps is to ensure that water can be provided to 
the intake canal (i.e., the ultimate heat sink) when power is not available to the 
Circulating Water (CW) pumps. The proposed extension of the AOT for ·one 
inoperable ESW pump from 7 to 14 days does not impact the design function of the 
ESW pumps. In addition, the number of ESW pumps required to be operable for the 
specified plant operating conditions is not impacted by the proposed AOT extension. 
As a result, the proposed change does not involve a significant increase in the 
probability or consequences of an accident previously evaluated. 

2. Does the proposed change create the possibility of a new or different kind of 
accident from any accident previously evaluated? 

Response: No. 

The proposed change does not involve a physical alteration of the plant (i.e., no new 
or different type of equipment will be installed) and does not impact plant operation. 
Furthermore, the proposed change does not impose any new or different 
requirements that could initiate an accident. The proposed change does not alter 
·assumptions made in the safety analysis and is consistent with the safety analysis 
assumptions. Therefore, the proposed change does not create the possibility of a 
new or different kind of accident from any accident previously evaluated. 

3. Does the proposed change involve a significant reduction in a margin of safety? 

Response: No. 

The proposed change does not adversely affect any current plant safety margins or · 
the reliability of the equipment assumed in the safety analysis. There are no 
changes being made to any safety analysis assumptions, safety limits, or limiting 
safety system settings that would adversely affect plant safety as a result of the 
proposed change. Furthermore, as noted above, a supporting PRA was performed 
for the proposed AOT change. The PRA concluded that the increase in risk 
associated with the proposed change is consistent with the RG 1.17 4 and RG 1.177 
acceptance guidelines for a permanent TS AOT change. This PRA evaluation 
demonstrates that defense-in-depth will not be significantly impacted by changing 
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the AOT for one inoperable ESW pump from 7 to 14 days. Therefore, the proposed 
change does not involve a significant reduction in a margin of safety. 

Based on the above, Dominion concludes that the proposed change presents no 
significant hazards consideration under the standards set forth in 10 CFR 50.92(c), and, 
accordingly, a finding of "no significant hazards consideration" is justified. 

5.0 PROBABILISTIC RISK ASSESSMENT 

5.1 Purpose 

The purpose of this assessment is to utilize the Surry PRA to evaluate the impact on 
Core Damage Frequency (CDF) and Large, Early Release Frequency (LERF) for the 
ESW pump AOT extension from 7 to 14 days. Using guidelines prescribed in 
Regulatory Guides (RGs) 1.174 and 1.177, this assessment evaluates the risk of 
changing TS 3.14.B to allow a single ESW pump to be unavailable for up to 14 days. 

5.2 Introduction 

The 8007 Aa PRA model allows analysis of the conditional risk at Surry when one or 
more ESW pumps are unavailable to perform safety related functions utilizing a detailed 
probabilistic assessment of risk from internal events and internal flooding hazards at 
power. This risk evaluation is supplemented with qualitative insights to assess 
shutdown, fire, seismic, and other external risks. 

HG 1.177 identified a three-tiered approach for licensees to evaluate the risk associated 
with proposed TS Completion Time (CT) changes. Tier 1 is an evaluation of the impact 
on plant risk of the proposed TS change as expressed by the change in core damage 
frequency (~CDF), the incremental conditional core damage probability (ICCDP), the 
change in large early release frequency (.6LERF), and the incremental conditional large 
early release probability (ICLERP). Tier 2 is an identification of potentially high-risk 
configurations that could exist if equipment in addition to that associated with the 
change were to be taken out of service simultaneously or other 
risk-significant operational factors such as concurrent system or equipment testing were 
also involved. The objective of this part of the evaluation is to ensure that appropriate 
restrictions on dominant risk-significant configurations associated with the change are in 
place. Tier 3 is the establishment of an overall configuration risk management program 
(CRMP) to ensure that other potentially lower probability, but nonetheless 
risk-significant, configurations resulting from maintenance and other operational 
activities are identified and compensated for. 
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Figure 2 - Emergency Service Water Subsystem for Emergency Service Water Pump 1-SW-P-1A 
[This figure is not a controlled station drawing and is provided for illustration purposes only.] 

The ESW System provides a supply of water to the intake canal in the event of CW 
pump failure. Figure 2 above illustrates the ESW subsystem for ESW pump 
1-SW-P-1 A The subsystem consists of the following major components: 

1. three ESW pumps, 
2. three ESW diesels, and 
3. the SW Fuel Oil Subsystem. 

The entire ESW subsystem is housed in the Emergency Service Water House on the 
Low-Level Intake Structure and is operated locally. Each ESW pump takes suction on 
the river water in one screenwell at the Low-Level Intake Structure and discharges into 
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the intake canal. Pump 1A is in CW pump Screenwell 1 D, Pump 1 B is in Screenwell 
2A, and Pump 1 C is in Screenwell 2B. Each vertical, turbine-type pump is powered by 
a diesel engine connected to the pump by an angled reduction gear drive. The capacity 
of each pump is 16,200 gpm at a discharge head of 45.5 feet. 

The diesel is started by a 24V de electric motor that is actuated by a local pushbutton. 
A 24V de battery on each ESW diesel provides power to the starting motor and the 
control circuit for the engine. Each battery is kept charged by its own battery charger 
and may also be charged by an alternator mounted on the diesel. 

The intake canal is part of the flowpath for both the CW System and the SW System 
and acts as a reservoir for these systems. The intake canal is concrete lined along its 
1.7-mile length. The canal walls slope from top to bottom; the average width of the 
canal is 125 feet. The bottom of the canal slopes from an elevation of 6 feet 8 inches at 
the Low-Level Intake end to an elevation of 5 feet at the High-Level Intake. Here, the 
bottom of the canal slopes sharply to the base of the High-Level Intake Structure at 
0 feet, 8 inches. Water level in the intake canal is normally kept at an elevation of 
approximately 25 to 30 feet; CW flows through the intake canal and to the condensers 
by gravity. 

In the event of a large break LOCA coincident with a loss of reserve station electrical 
power (Design Basis Accident or OBA), the SW supply header isolation motor operated 
valves (MOVs) to Bearing Cooling (BC), Component Cooling (CC), and Turbine Building 
SW, and the condenser CW MOVs shut, and the Recirculation Spray heat exchanger 
(RSHX) MOVs open. This ensures that sufficient water is available in the intake canal 
to provide the initial 15,600 gpm required for the RSHX heat load of approximately 
3E8 BTU/hour. The amount of water in the canal in conjunction with the operation of 
the ESW pumps is sufficient to maintain a supply of cooling water to the_ RSHXs in the 
event of a OBA SW to CC heat exchangers can be placed in service within procedural 
restrictions to cool down the non-accident unit. 

If canal isolation is not complete, or the ESW pumps do not start, there may be certain 
sequences which result in canal drainage below the level required for SW flow to 
various loads. There are many combinations of isolation failures, SW pump failures, 
and SW load requirements. During the development of Surry's Individual Plant 
Examination (IPE), calculations were performed and an event tree was constructed to 
identify combinations of failures and successes which form success criteria for intake 
canal level in Surry's PRA model. The IPE has established best estimate success 
criteria for intake canal level that are less conservative than design basis criteria in 
order to reflect the as-built, as-operated plant. PRA success criteria for intake canal 
level are discussed further in the analysis section. 



5.3 Analysis 

Inputs 

The following inputs are used for this assessment: 
• Surry Average Maintenance PRA model S007 Aa, 
• RG 1.174, 
• RG 1.177, and 
• CAFTA code suite. 

Risk Impact Evaluation 
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The NRC staff has identified a three-tiered approach in RG 1.177 for licensees to 
evaluate the risk associated with proposed TS CT changes. The following sections 
document the three-tiered evaluation for the ESW pump AOT extension from 7 to 
14 days. 

RG 1.177 PRA Quality Evaluation 

RG 1.177 contains the following discussion of PRA Technical Adequacy: 

The technical adequacy of the PRA must be compatible with the safety implications of 
the TS change being requested and the role that the PRA plays in justifying that 
change. That is, the more the potential change in risk or the greater the uncertainty in 
that risk from the requested TS change, or both, the more rigor that must go into 
ensuring the technical adequacy of the PRA. This applies to Tier 1 (above), and it also 
applies to Tier 2 and Tier 3 to the extent that a PRA model is used. 

Regulatory Guide 1.200 describes one acceptable approach for determining whether 
the technical adequacy of the PRA, in total or the parts that are used to support an 
application, is sufficient to provide confidence in the results such that the PRA can be 
used in regulatory decisionmaking for light-water reactors. 

A detailed discussion and evaluation of PRA quality of the S007 Aa model with respect 
to this application can be found in Attachment 4. 

RG 1.177Tier1 Analysis 

Regulatory Guide 1.177 contains the following discussion concerning Tier 1 Analysis: 

In Tier 1, the licensee should assess the impact of the proposed TS change on GDF, 
ICCDP, LERF, and ICLERP. To support this assessment, two aspects need to be 
considered: (1) the validity of the PRA and (2) the PRA insights and findings. The 
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licensee should demonstrate that its PRA is valid for assessing the proposed TS 
changes and identify the impact of the TS change on plant risk. 

TS conditions addressed by CTs are entered infrequently and are temporary by their 
very nature. However, TS do not typically restrict the frequency of entry into conditions 
addressed by CTs. Therefore, the following TS acceptance guidelines specific to 
permanent CT changes are provided for evaluating the risk associated with the revised 
CT, in addition to those acceptance guidelines given in Regulatory Guide 1. 17 4: 

The licensee has demonstrated that the TS CT change has only a small quantitative 
impact on plant risk. An JCCDP of less than 1.ox10-6 and an ICLERP of less· than 
1.ox10-7 are considered small for a single TS condition entry. (Tier 1). 

Regulatory Guide 1.17 4 Acceptance Criteria are as follows: 

• When the calculated increase in GDF is very small, which is taken as being less than 
1 o-6 per reactor year, the change will be considered regardless of whether there is a 
calculation of the total CDF (Region Ill). 

• When the calculated increase in CDF is in the range of 1 o-6 per reactor year to 10-5 
· 

per reactor year, applications will be considered only if it can be reasonably shown 
that the total GDF is Jess than 10-4 per reactor year (Region//). 

• Applications that result in increases to CDF above 10-5 per reactor year (Region /) 
. would not normally be considered. 

Acceptance criteria for LERF are structured similarly at an order of magnitude less 
(1.0E-7, etc). 

Tier 1 Analysis Assumptions 

• The PRA model 8007 Aa is valid for performing this assessment. 
• For the purposes of ~CDF and ~LERF calculations, this assessment assumes that 

overall annual ESW pump unavailability will increase by 100% (factor of 2) as a 
result of the proposed change. Analysis results are not sensitive to ESW pump 
unavailability. 

• ESW pump unavailability input into the Mitigating Systems Performance Indicator 
from the period February 2013 to January 2016 was taken to be the current, average 
unavailability for ESW pumps input into this analysis. 

• For the purposes of ICCDP/ICLERP calculations, ESW Pump A may be used as a 
surrogate for ESW Pumps B and c. because of symmetry in the plant configuration. 

Tier 1 Analysis Results 

ESW pumps are explicitly modeled in the average maintenance model 8007 Aa. 
Therefore, a ~CDF and ~LERF for the proposed change to AOTs for ESW pumps may 
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be directly calculated from the model by calculating CDF/LERF results with increased 
unavailability on ESW pumps (refer to second bulleted assumption). Incremental core 
damage and large early release probabilities for a single 14 day period with a single 
ESW pump unavailable are also calculated . Some asymmetry exists between Surry 
Units 1 and 2 with respect to emergency power supplies and power dependencies in the 
SW system; therefore, the risk to each unit is explicitly calculated. 

(2x) ESWP 
Unavailability 

Single 14 day 

TS entry 

Table 1: RG 1.177 Tier 1 Analysis Results 

Ul 6CDF 

4.07E-11 

Ul ICCDP 

1.32E-11 

RG 1.177 
U2 6CDF 6CDF Criteria 

5.86E-11 

U2 ICCDP 

1.99E-11 

1.00E-06 

RG 1.177 
ICCDP 

Criteria 

1.00E-06 

Ul 6LERF 

3.56E-16 

Ul ICLERP 

3.41E-17 

U2 6LERF 

1.38E-15 

U2 ICLERP 

3.24E-16 

RG 1.177 
6LERF 

Criteria 

1.00E-07 

RG 1.177 
I CLE RP 

Criteria 

1.00E-07 

Extensive margin exists to RG 1.177 acceptance criteria . Cutsets for these 
configurations were reviewed and are discussed below. 

Probabilistic risk models show that the probability of a OBA (Design Basis Large Break 
LOCA with coincidental LOOP) occurring within a calendar year is exceptionally low 
(approximately 1.0E-8/yr in S007Aa). The existing canal inventory is considered 
sufficient to supply the RSHXs over the 24 hour PRA mission time if the following 
functions are satisfied: 

• CC SW is successfully throttled by operators using procedure O-AP-12.01 "Loss of 
Intake Canal Level" guidance. 

• BC SW MOVs and CW waterbox MOVs are successful in isolating non-essential 
CW/SW loads. 

In the event operator action to throttle CC SW fails , two or more ESW pumps are relied 
upon in order to provide a heat sink to maintain containment integrity and remove decay 
heat through the RSHXs. This event frequency is so low that it does not show up as a 
significant accident sequence in this analysis. 

A more likely scenario where ESW pumps may be required to maintain canal inventory 
is loss of offsite power and loss of CW pump events. Similar to a Design Basis LOCA 
scenario, the existing canal inventory is considered sufficient to supply CC heat 
exchangers and SW loads to Main Control Room (MCR) chillers and Charging Service 
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Water pumps over the 24 hour PRA mission time as long as the following functions are 
satisfied: 

• CC SW is successfully throttled by operators using procedure O-AP-12.01 "Loss of 
Intake Canal Level" guidance. 

• BC SW MOVs and CW waterbox MOVs .are successful in isolating non-essential 
CW/SW loads. 

If one of these requirements is not satisfied, the ability to supply SW loads over the 
24 hour PRA mission time is challenged, and one or more ESW pumps would be 
required to operate in conjunction with operator action to conserve canal inventory in 
order to supply SW to the intake canal. If a single waterbox does not isolate, the 

. vacuum breakers on the waterbox must be opened prior to the canal level reaching the 
bottom of the condenser tube sheet (elevation 11' 9") or the canal will continue to drain 
through the condenser by siphon and water supply to SW will be unavailable. 

ESW pumps are not involved in core damage sequences that involve containment 
bypass, such as Steam Generator Tube Rupture (SGTR), and are only credited in 
unlikely circumstances to supply SW to RSHXs to remove decay heat and maintain 
containment integrity. Therefore, ESW pumps do not play a significant role in LERF 
accident sequences for Surry. 

The results of this analysis indicate that the potential increase in core damage 
probability due to the proposed change is very small and satisfies the Region Ill criteria 
of RG 1.177 Tier 1 analysis. [Refer to Table 1 above.] 

Shutdown Risk Evaluation 

In cases where there is no probabilistic shutdown PRA model available for evaluating 
the risk impact of a proposed change, as is currently the case with the Surry PRA, a 
qualitative evaluation process may be applied to assess shutdown risk. In general, this 
approach involves determining whether or not the proposed change affects functions 
that are credited in OU-AA-200, 'Shutdown Risk Management,' and then considering 
what impacts the application may have on shutdown defense-in-depth, in particular the 
following shutdown key safety functions: Decay Heat Removal, Reactor Coolant 
System/Spent Fuel Pool Inventory Control, Reactivity Control, Electrical Power, Spent 
Fuel Pool Cooling, and Containment Integrity. 

The ESW subsystem does not directly support any of the shutdown key safety 
functions. The at-power risk evaluation bounds the shutdown risk evaluation, since 
being at shutdown conditions lowers potential heat loads/inventory requirements on the 
intake canal, and no unique vulnerabilities to intake canal level are introduced by being 
in a shutdown configuration. 
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It is concluded that the proposed change has negligible impact on shutdown CDF and 
LERF. 

Internal Fire Hazard Evaluation 

Since a full-scope fire PRA model has not been developed for Surry, the Individual Plant 
Examination for External Events (IPEEE) and the Fire Contingency Action (FCA) 
procedures are used to evaluate the impact of extending the AOT for configurations with 
one ESW pump unavailable on fire risk. The IPEEE identified four areas as significant 
contributors to the fire CDF. The areas which were identified include the Cable Vault 
and Tunnel (CVT), the Emergency Switchgear Room (ESGR), the MCR, and the 
Normal Switchgear Room (NSGR). 

Since fires in other areas are not significant contributors to fire risk as characterized by 
the IPEEE, they are screened from further consideration. This includes fires at the 
intake structure. In both the Appendix R report and IPEEE analysis, the ESW pumps 
and CW pumps are considered to be in separate areas, so a fire that disables ESW 
pumps will not affect CW pumps, and a fire that disables CW pumps will not affect ESW 
pumps. A fire that damages all 8 CW pumps has the same consequence to nuclear 
safety as other loss of CW initiators and is adequately characterized by the internal° 
events evaluation for loss of CW. 

It is assumed that a fire in any area, which does not cause sufficient damage to enter 
the respective FCA procedure, can be characterized as a general transient and is 
adequately addressed by the internal events analysis. -

For fires in these four areas, loss of offsite power is not assumed in the IPEEE analysis. 
Fire damage in these areas does not affect the feeder power to the 4160 V power to the 
CW pumps at the Low Level Intake Structure so CW pumps remain available. The 
impact of the proposed change in ESW purnp AOT on fire risk for these scenarios is 
very low given the low frequency of failure combinations that involve all of the following 
events: 

• fire in one of these areas, 
• failure of all CW pumps (random LOOP or other failure), 
• failure of CW/SW isolation, and 
• failure of the in-service ESW pumps. 

Significant core damage sequences in the IPEEE fire analysis were reviewed, and it 
was confirmed that ESW pumps do not perform a function in these sequences. 

Based on the review of the risk significant fire areas, the expected equipment damage, 
and the fire strategies used to achieve SSD, it is concluded that the consequence of 
having a single ESW pump unavailable due to maintenance during these scenarios is 
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·negligible. These insights demonstrate the impact of the ESW AOT change on the 
overall fire risk is small and may be screened from further evaluation. 

Seismic Hazard Evaluation 

Generic Letter (GL) 88-20 Supplement 4 was issued by the NRC in June 1991. This GL 
and NUREG-1407 requested each nuclear plant licensee to perform an IPEEE. In a 
December 1991 letter to the NRC, Surry identified the planned approach to address the 
IPEEE. For non-seismic external events and fires, the IPEEE effort was completed and 
a report was submitted to the NRC in December 1997. 

Surry was categorized in NUREG-1407 as a focused scope plant. As identified in 
Surry's December 1991 letter, the Seismic Margins Method (SMM) developed by 
Electric Power Research Institute (EPRI) with enhancements was selected for Surry. A 
completion schedule for IPEEE - Seismic was initially provided by Surry in its 
September 1992 letter to the NRC which also noted that elements of the effort to 
resolve IPEEE - Seismic, notably plant walkdowns, will be integrated with the resolution 
of Unresolved Safety Issue (USI) A-46 identified in NRC's Supplement 1 to GL 87-02 of 
May 1992. 

In September 1995, the NRC issued Supplement 5 to GL 88-20. This letter gave further 
guidance on the basis for selection of components that needed capacity evaluation. 
Based on GL 88-20, Supplement 5, Surry submitted a revised approach to the NRC in 
November 1995. This approach, while still retaining the Seismic Probabilistic Risk 
Assessment (SPRA) methodology and treating Surry as a focused scope plant, 
identified areas where screening and judgment by experienced and trained engineers 
would eliminate the need for performing capacity calculations for rugged components, 
structures, and systems and would require such evaluations only for weaker and critical 
components. The IPEEE - Seismic program at Surry has been performed in 
accordance with the SPRA methodology for a focµsed plant and Surry's stated 
commitments. 

In February 1996, a peer review was conducted to assess the implementation of the 
IPEEE-Seismic program at Surry. This review included walkdown of about 15% of the 
items representing all classes of equipment in the Safe Shutdown Equipment List. 
Although a few open issues were noted at the time of the review, the reviewer 
concluded that the Seismic Review Teams involved did an excellent seismic walkdown 
review at Surry. 

In summary, the IPEEE-Seismic program, integrated with the USI A-46 effort, resulted 
in several plant improvements and design modifications. The SPRA quantification 
concluded that no severe accident vulnerabilities exist at Surry from a potential seismic 
event. No other cost beneficial upgrade can be performed to improve the seismic 
margin and the core damage frequency of the plant. 
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The Surry Seismic Probability Risk Assessment Pilot Plant Report was reviewed, and 
this license amendment request (LAR) does not impact the conclusions drawn in that 
report. The following is a discussion of SPRA quantification results from that report. 

The dominant Seismic PRA sequence (52%) involves the failure of the turbine building 
starting a chain of events that fails SW. Since the power cables to the CW isolation 
valves run through cable trays in the turbine building, it was assumed that the failure of 
the steel superstructure would fail the valve cables, even though they are in the 
concrete portion of the turbine building below ground elevation. Failure of the cables 
prevents the CW isolation valves from closing, the canal will rapidly drain through the 
CW lines, SW cooling will be lost, and core damage is assumed (ESW pump capacity is 
not sufficient to make up for total failure of CW isolation). The proposed change does 
not have an adverse impact on this sequence. 

25.7% of Surry seismic risk is associated with seismic-induced SW flooding. This risk is 
dominated by seismic-induced ruptures of BC heat exchangers. The proposed change 
does not have an adverse effect on seismic-induced flooding sequences. 

Other significant sequences involving seismic-induced transients and LOOPs were 
reviewed, and it was determined that ESW pumps do not play a role in these 
sequences. Therefore, it is concluded that the proposed change has a negligible impact 
on seismic risk and is screened from further evaluation. 

Other External Hazards Evaluation 

Other external hazards, as identified by NUREG/CR-2300, "A Guide to the Performance 
of Probabilistic Risk Assessments for Nuclear Power Plants," and NUREG/CR-4839 
"Methods for External Event Screening Quantification: Risk Methods Integration and 
Evaluation Program (RMIEP) Methods Development," have been taken into 
consideration. These hazards were evaluated by Dominion in response to 
GL 88-20, Supplement 4. The analysis utilized the method and results obtained by 
NUREG/CR-4550, "Analysis of Core Damage Frequency from Internal Events: 
Methodology Guidelines, Volume 1," supplemented with information from the Surry 
UFSAR. Other external events, except external flooding, aircraft impacts, and pipeline 
accidents, were screened out based on the UFSAR and NUREG/CR-4550 information. 
A bounding analysis based on the methods used by NUREG/CR-4550 was performed 
for the effects of aircraft impacts and pipeline accidents, and these initiators were shown 
to have a small frequency of occurring and are, therefore, screened from further 
consideration. External flooding was evaluated separately and also shown to be a 
non-significant contributor to core damage risk. Therefore, it can be concluded that 
non-seismic external events do not pose a significant risk to the safe operation of Surry. 
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Based on the above, other External Events have been screened from further evaluation 
in this LAR. 

RG 1.177 Tier 2: Avoidance of Risk Significant Plant Configurations 

RG 1.177 contains the following discussion concerning Tier 2 analysis: 

The licensee should provide reasonable assurance that risk-significant plant equipment 
outage configurations will not occur when specific plant equipment is out of service 
consistent with the proposed TS change. An effective way to perform such an 
assessment is to evaluate equipment according to its contribution to plant risk (or 
safety) while the equipment covered by the proposed CT change is out of service. 
Evaluation of such combinations of equipment out of service against the Tier 1 ICCDP 
and ICLERP acceptance guidelines could be one appropriate method of identifying 
risk-significant configurations. Once plant equipment is so evaluated, an assessment 
can be made as whether certain enhancements to the TS or procedures are needed to 
avoid risk significant plant configurations. In addition, compensatory actions that can 
mitigate any corresponding increase in risk (e.g., backup equipment, increased 
surveillance frequency, or upgraded procedures and training) should be identified and 
evaluated. Any changes made to the plant design or operating procedures as a result 
of such a risk evaluation (e.g., required backup equipment, increased surveillance 
frequency, or upgraded procedures and training required before certain plant system 
configurations can be entered) should be incorporated into the analyses utilized for TS 
changes as described under Tier 1 above. 

A detailed review of PRA importance metrics (Risk Achievement Worth, Fussell-Vesely) 
from the Tier 1 PRA Model did not reveal any risk significant maintenance 
configurations when one ESW pump is unavailable. No enhancements, procedure 
revisions or compensatory actions are recommended from the Tier 2 evaluation~ 

RG 1.177 Tier 3: Risk-Informed Plant Configuration Control and Management 

Dominion's 10 CFR 50.65(a)(4) program fully satisfies the recommendations of 
RG 1.177 Tier 3. RG 1.177 Section 2.3 states that: 

The licensee should develop a program that ensures that the risk impact of 
out-of-service equipment is appropriately evaluated prior to performing any 
maintenance activity. A viable program would be one that is able to uncover risk
significant plant equipment outage configurations in a timely manner during normal plant 
operation. 

The Dominion 10 CFR 50.65(a)(4) program performs PRA analyses of planned 
maintenance configurations in advance. The ESW System is included in the 
10 CFR 50.65(a)(4) scope and its removal from service is monitored, analyzed, and 
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managed. Configurations that approach or exceed the NUMARC 93-01 risk limits are 
identified and either avoided or addressed by risk management actions. Emergent 
configurations are identified and analyzed by the on-shift staff for prompt determination 
of whether risk management actions are needed. The configuration analysis and risk 
management processes are fully proceduralized in compliance with the requirem~nts of 
1 O CFR 50.65(a)(4). Dominion's (a)(4) program is implemented with station procedures 
WM-AA-300, "Work Management," and NF-AA-PRA-370, "MRule (a)(4) Risk Monitor 
Guidance." 

To support Dominion's 1 O CFR 50.65(a)(4) program, a dedicated PRA model is used to 
perform configuration risk analysis. The model uses the S007 Aa model as a framework 
with some adjustments to optimize the model for configuration risk calculations. The 
model allows for quantitative Level 1 and Level 2 (LERF) assessments of internal 
events and internal floods hazards for at-power configurations. Risk during shutdown 
configurations and risks due to other hazards are assessed qualitatively. Changes in 
plant configuration or PRA model features are dispositioned and managed by 
Dominion's PRA configuration control process. Procedures are in place to ensure that 
actions are taken as necessary to qualitatively assess configurations outside the scope 
of the PRA model. 

5.4 Results and Conclusions 

The increase in risk associated with the proposed TS change is consistent with the 
RG 1.174 and RG 1.177 acceptance guidelines for a permanent TS CT change. This 
evaluation demonstrates that nuclear defense-in-depth will not be significantly impacted 
by allowing a single ESW pump to be unavailable for up to 14 days. 

6.0 ENVIRONMENTAL ASSESSMENT 

The proposed change will revise a requirement with respect to installation or use of a 
facility component located within the restricted area, as defined in 10 CFR 20. 
Specifically, the proposed revision extends the TS 3.14.B AOT for one inoperable ESW 
pump from 7 to 14 days for the specified plant operating conditions (i.e., both units 
operating or one operating and one in cold shutdown with specified heat loads). 
However, the proposed change does not involve (i) a significant hazards consideration, 
(ii) a significant change in the types or a significant increase in the amounts of any 
effluent that may be released offsite, or (iii) a significant increase in individual or 
cumulative occupational radiation exposure. 
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Accordingly, the proposed change meets the eligibility criterion for categorical exclusion 
set forth in 10 CFR 51.22(c)(9). Therefore, pursuant to 10 CFR 51.22(b), no 
environmental impact statement or environmental assessment need be prepared in 
connection with the proposed change. 

7 .0 CONCLUSION 

The proposed revision extends the TS 3.14.B AOT for one inoperable ESW pump from 
7 to 14 days for the specified plant operating conditions (i.e., both units operating or one 
operating and one in cold shutdown with specified heat loads). The design function of 
the ESW pumps is to ensure that water can be provided to the intake canal (i.e., the 
ultimate heat sink) when power is not available to the CW pumps. The proposed 
extension of the AOT for one inoperable ESW pump from 7 to 14 days does not impact 
the design function of the ESW pumps and does not impact the number of ESW pumps 
required to be operable for the specified plant operating conditions. Additionally, the 
proposed change does not physically alter plant equipment, does not impact plant 
operation, and does not affect the safety analyses. 

A supporting PRA was performed for the proposed AOT change. The PRA concluded 
that the increase in risk associated with the proposed change is consistent with the 
RG 1.17 4 and RG 1.177 acceptance guidelines for a permanent TS AOT change. This 
PRA evaluation demonstrates that defense-in-depth will not be significantly impacted by 
changing the AOT for one inoperable ESW pump from 7 to 14 days. Furthermore, no 
enhancements, procedure revisions, or compensatory actions are recommended as a 
result of the RG 1.177 Tier 2 evaluation. 

Therefore, Dominion concludes, based on the considerations discussed herein that 
(1) there is reasonable assurance that the health and safety of the public will not be 
endangered by operation in the proposed manner, (2) such activities will be conducted 
in compliance with the Commission's regulations, and (3) the issuance of the 
amendment will not be inimical to the common defense and security or to the health and 
safety of the public. 
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3.14 CIRCULATING AND SERVICE WATER SYSTEMS 

Applicability 

Applies to the operational status of the Circulating and Service Water Systems. 

Objective 

TS 3.14-1 
09-23-13 

To define those limiting conditions of the Circulating and Service Water Systems 

necessary to assure safe station operation. 

Specification 

A. The Reactor Coolant System temperature or pressure of a reactor unit shall not exceed 

350° For 450 psig, respectively, or the reactor shall not be critical unless: 

1. The high level intake canal is filled to at least elevation +23.0 feet at the high level 

intake structure. 

2. Unit subsystems, including piping and valves, shall be operable to the extent of 

being able to establish the following: 

a. Flow to and from one bearing cooling water heat exchanger. 

b. Flow to and from the component cooling heat exchangers required by 

Specification 3.13.(*) 

3. At least two circulating water pumps are operating or are operable. 

4. Three emergency service water pumps are operable; these pumps will service both 

units simultaneously. 

(*) For the purpose of cleaning, performing inspections, repairing (as needed), and recoating (as 
needed) associated with the Service Water (SW) supply piping to the Component Cooling Heat 
Exchangers (CCHXs), a temporary 30" safety-related, seismic, not fully missile protected 
supply line (temporary jumper) will be provided to supply SW flow to the CCHXs required by 
TS 3.13. The basis for using the temporary jumper is provided in Virginia Electric and Power 
Company's letter Serial No. 12-615, dated September 26, 2012. The use of the temporary jumper 
is permitted two times only for a duration of up to 35 days during each of the 2013 and 2015 
Unit 1 refueling outages. If non-essential SW isolation is required during the pipe maintenance 
activities, it will be accomplished consistent with design basis requirements by using operator 
(manual) action to close the SW isolation valve in the temporary jumper within the time 
constraints established by the Station Abnormal Procedures. If the temporary jumper becomes 
inoperable during either 35-day period, the requirements of Specification 3.0.1 shall apply. Upon 
completion of the work associated with the second 35-day period, this footnote will no longer be 
applicable. 

Amendment Nos. 279 and 279 
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5. Two service water flow paths to the charging pump service water subsystem are 
OPERABLE. 

6. Two service water flow paths to the recirculation spray subsystems are 
OPERABLE. 

7. Two service water flow paths to the main control room and emergency switchgear 
room air conditioning subsystems are OPERABLE. 

/4 
B. The requirements of Specification 3.14.A.4 may be modified to allow on/Emergency 

Service Water pump to remain inoperable for a period not to exceed.Jdays. If this 
pump is not OPERABLE in ¥ays, then place both units in HOT SHUTDOWN 
within the next 6 hours and CO~D SHUTDOWN within the next 30 hours. 

14 

14 
The requirements of 3.14~A.4 may be modified to have two Emergency Service 
Water pumps OPERABLE with one unit in COLD SHUTDOWN with combined 
Spent Fuel pit and shutdown unit decay heat loads of 25 million BTU/HR or less. 
One of the two remaining pumps may be inoperable for a period not to exceed 

..:;7-days. If this pump is not OPERABLE in "}days, then place the operating unit in 
HOT SHUTDOWN within the next 6 hour( and COLD SHUTDOWN within the 

next 30 hours. J-4-
C. The requirements of Specifications 3.14.A.5, 3.14.A.6, and 3.14.A.7 may be modified 

to allow unit operation with only one OPERABLE flow path to the charging pump 
service water subsystem, the recirculation spray subsystems, and to the main control 
and emergency switchgear rooms air conditioning condensers. If the affected systems 
are not restored to the requirements of Specifications 3.14.A.5, 3.14.A.6, and 3.14.A.7. )"' 
within 24 hours, 

Amendment Nos.~~ 
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TS 3.14-3 
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the reactor shall be placed in HOT SHUTDOWN. If the requirements of 
Specifications 3.14.A.5, 3.14.A.6, and 3.14.A.7 are not met within an additional _)/ 
48 hours, the reactor shall be placed in COLD SHUTDOWN. 

The Circulating and Service Water Systems are designed for the removal of heat resulting 
from the operation of various systems and components of either or both of the units. 
Untreated water, supplied from the James River and stored in the high level intake canal is 
circulated by gravity through the recirculation spray coolers and the bearing cooling water 
heat exchangers and to the charging pumps lubricating oil cooler service water pumps 
which supply service water to the charging pump lube oil coolers. 

In addition, the Circulating and Service Water Systems supply cooling water to the 
component cooling water heat exchangers and to the main control and emergency 
switchgear rooms air conditioning condensers. The Component Cooling heat exchangers 
are used during normal plant operations to cool various station components and when in 
shutdown to remove residual heat from the reactor. Component Cooling is not required on 
the accident unit during a loss-of-coolant accident. If the loss-of-coolant accident is 
coincident with a loss of off-site power, the nonaccident unit will be maintained at HOT 
SHUTDOWN with the ability to reach COLD SHUTDOWN. 

The long term Service Water requirement for a loss-of-coolant accident in one unit with 
simultaneous loss-of-station power and the second unit being brought to HOT 
SHUTDOWN is greater than 15,000 gpm. Additional Service Water is necessary to bring 
the nonaccident unit to COLD SHUTDOWN. Three diesel driven Emergency Service 
Water pumps with a design capacity of 15,000 gpm each, are provided to supply water to 
the High Level Intake canal during a loss-of-station power incident. Thus, considering the 
single active failure of one pump, tlfree Emergency Service Water pumps are required to 
be OPERABLE. The allowed outage time of +.fays provides operational flexibility to ~ 

allow for repairs up to and (L}-

Amendment Nos. ·~...z.5-i-
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including replacement of an Emergency Service Water pump without forcing dual unit 

outages, yet limits the amount of operating time without the specified number of pumps. 

When one Unit is in Cold Shutdown and the heat load from the shutdown unit and spent 

fuel pool drops to less than 25 million BTU/HR, then one Emergency Service Water pump 

may be removed from service for the subsequent time that the unit remains in Cold 

Shutdown due to the reduced residual heat removal and hence component cooling 

requirements. 

A minimum level of + 17 .2 feet in the High Level Intake canal is required to provide 

design flow of Service Water through the Recirculation Spray heat exchangers during a 

loss-of-coolant accident for the first 24 hours. If the water level falls below +23' 6", 

signals are generated to trip both unit's turbines and to close the nonessential Circulating 

and Service Water valves. A High Level Intake canal level of +23' 6" ensures actuation 

prior to canal level falling to elevation +23'. The Circulating Water and Service Water 

isolation valves which are required to close to conserve Intake Canal inventory are 

periodically verified to limit total leakage flow out of the Intake Canal. In addition, 

passive vacuum breakers are installed on the Circulating Water pump discharge lines to 

assure that a reverse siphon is not continued for canal levels less than +23 feet when 

Circulating Water pumps are de-energized. The remaining six feet of canal level is 

provided coincident with ESW pump operation as the required source of Service Water 

for heat loads following the Design Basis Accident. 

To facilitate cleaning, inspecting, repairing (as needed), and recoating (as needed) of the 

Service Water (SW) supply line to the Component Cooling Heat Exchangers (CCHXs), a 

temporary, safety-related, seismic, not fully missile protected SW supply line (temporary 

jumper) will be used as discussed in the temporary footnote to TS 3.14.A.2.b. The 

temporary jumper is required since service water is supplied to the CCHXs by a single 

concrete-encased line. To remove the SW supply line from service for extended 

maintenance (i.e., for pipe cleaning, inspection, repair, and recoating), an alternate 

temporary SW supply path is required to support the operation of the CCHXs during the 

maintenance activities. The basis for using the temporary SW supply jumper to the 

CCHXs is provided in Virginia Electric and Power Company's letter Serial No. 12-615, 

dated September 26, 2012. The use of the temporary jumper is only permitted for a duration 

of up to 35 days during each of the 2013 and 2015 Unit 1 refueling outages and shall be 

operated in accordance with the compensatory measures (including a Contingency Action 

Plan) provided in the letter referenced above. The only automatic function in the normal 

supply line when Unit 1 is in COLD SHUTDOWN or REFUELING SHUTDOWN is 

Amendment Nos. 279 and 279 
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5. Two service water flow paths to the charging pump service water subsystem are 
OPERABLE. 

6. Two service water flow paths to the recirculation spray subsystems are 
OPERABLE. 

7. Two service water flow paths to the main control room and emergency switchgear 
room air conditioning subsystems are OPERABLE. 

B. The requirements of Specification 3.14.A.4 may be modified to allow one Emergency 
Service Water pump to remain inoperable for a period not to exceed 14 days. If this 
pump is not OPERABLE in 14 days, then place both units in HOT SHUTDOWN 
within the next 6 hours and COLD SHUTDOWN within the next 30 hours. 

The requirements of 3.14.A.4 may be modified to have two Emergency Service 
Water pumps OPERABLE with one unit in COLD SHUTDOWN with combined 
Spent Fuel pit and shutdown unit decay heat loads of 25 million BTU/HR or less. 
One of the two remaining pumps may be inoperable for a period not to exceed 
14 days. If this pump is not OPERABLE in 14 days, then place the operating unit in 
HOT SHUTDOWN within the next 6 hours and COLD SHUTDOWN within the 
next 30 hours. 

C. The requirements of Specifications 3 .14.A.5, 3 .14.A.6, and 3 .14.A. 7 may be modified 
to allow unit operation with only one OPERABLE flow path to the charging pump 
service water subsystem, the recirculation spray subsystems, and to the main control 
and emergency switchgear rooms air conditioning condensers. If the affected systems 
are not restored to the requirements of Specifications 3.14.A.5, 3.14.A.6, and 3.14.A.7 
within 24 hours, 

Amendment Nos. 
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TS 3.14-3 

the reactor shall be placed in HOT SHUTDOWN. If the requirements of 
Specifications 3.14.A.5, 3.14.A.6, and 3.14.A.7 are not met within an additional 
48 hours, the reactor shall be placed in COLD SHUTDOWN. 

The Circulating and Service Water Systems are designed for the removal of heat resulting 
from the operation of various systems and components of either or both of the units. 
Untreated wa.ter, supplied from the James River and stored in the high level intake canal is 
circulated by gravity through the recirculation spray coolers and the beariµg cooling water 
heat exchangers and to the charging pumps lubricating oil cooler service water pumps 
which supply service water to the charging pump lube oil coolers. 

In addition, the Circulating and Service Water Systems supply cooling water to the 
component cooling water heat exchangers and to the main control and emergency 
switchgear rooms air conditioning condensers. The Component Cooling heat exchangers 
are used during normal plant operations to cool various station components and when in 
shutdown to remove residual heat from the reactor. Component Cooling is not required on 
the accident unit during a loss-of-coolant accident. If the loss-of-coolant accident is 
coincident with a loss of off-site power, the nonaccident unit will be maintained at HOT 
SHUTDOWN with the ability to reach COLD SHUTDOWN. 

The long term Service Water requirement for a loss-of-coolant accident in one unit with 
simultaneous loss-of-station power and the second unit being brought to HOT 
SHUTDOWN is greater than 15,000 gpm. Additional Service Water is necessary to bring 
the nonaccident unit to COLD SHUTDOWN. Three diesel driven Emergency Service 
Water pumps with a design capacity of 15,000 gpm each, are provided to supply water to 
the High Level Intake canal during a loss-of-station power incident. Thus, considering the 
single active failure of one pump, three Emergency Service Water pumps are required to 
be OPERABLE. The allowed outage time of 14 days provides operational flexibility to 
allow for repairs up to and 

Amendment Nos. 
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The PRA model used to analyze the risk of the Emergency Service Water (ESW) pump allowed outage time (AOT) 
extension from 7 to 14 days is referred to as S007Aa. The effective date of this model is September 30, 2009. Surry PRA 
Model Notebook QU.2, Rev.5 documents the quantification of the PRA model. This is the most recent evaluation of the 
SPS internal events at-power risk profile. The PRA model is maintained and updated under a PRA configuration control 
program in accordance with Dominion procedures. Plant changes, including physical and procedural modifications and 
changes in performance data, are reviewed and the PRA model is updated to reflect such changes periodically by 
qualified personnel, with independent reviews and approvals. 

Summary of the Surry Power Station (SPS) PRA History 

The Level 1 and Level 2 Surry Power Station SPS PRA analyses were originally developed and submitted to the Nuclear 
Regulatory Commission (NRC) in 1991 as the Individual Plant Examination (IPE) submittal. The SPS PRA has been 
updated many times, since the original IPE. A summary of the SPS PRA history is as follows: 

• Original IPE (August 1991) 
• Individual Plant Examination External Events (IPEEE) 1991 through 1994 
• 1998 - Data update; update to address issues needed to support the Maintenance Rule program 
• 2001 - Data update; update to address more Maintenance Rule issues, address peer review Facts and 

Observations (F&Os) 
• 2002 - Update RCP seal LOCA model due to installation of high temperature a-rings; added internal flooding, 

additional changes for Maintenance Rule and Safety Monitor 
• 2004 - Update to address applicable F&Os from North Anna peer review 
• 2005 - Update to include plant changes to reduce turbine building flood risk 
• 2006 - Data update and update to address MSPI requirements 
• 2006 - Update to support ESGR chilled water Tech Spec change; added loss of main control room HVAC and loss 

of instrument air to the model; added logic from the IPEEE fire and seismic models 
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• 2009 - Data update; addressed American Society of Mechanical Engineers (ASME) PRA Standard SRs that were 
not met; extensive changes throughout the model as the model was converted to CAFTA 

• 2009 - Updated Interfacing Systems LOCA (ISLOCA) initiator frequency, added EDG and AAC diesel fails to load 
(FTL) basic events, and added rupture failure of the SW expansion joints for the CCW heat exchangers as flood 
scenarios (current model of record) 

The SPS PRA model has benefited from the following technical PRA peer reviews. 

1998 NEI PRA Peer Review 

The SPS internal events PRA received a formal industry PRA model peer review in 1998. The purpose of the PRA peer 
review process is to provide a method for establishing the technical quality of a PRA model for the spectrum of potential 
risk-informed plant licensing applications for which the PRA model may be used. The PRA peer review process used a 
team composed of industry PRA and system analysts, each with significant expertise in both PRA model development 
and PRA applications. This team provided both an objective review of the PRA technical elements and a subjective 
assessment, based on their PRA experience, regarding the acceptability of the PRA elements. The team used a set of 
checklists as a framework within which to evaluate the scope, comprehensiveness, completeness, and fidelity of the PRA 
products available. The SPS review team used the 'Westinghouse Owner's Group (WOG) Peer Review Process 
Guidance" as the basis for the review. 

The general scope of the PRA peer review included a review of eleven main technical elements, using checklist tables (to 
cover the elements and sub-elements), for an at-power PRA including internal events, internal flooding, and containment 
performance, with focus on Large Early Release Frequency (LERF). 

The F&Os from the PRA peer review were prioritized into four categories (A through D) based upon importance to the 
completeness of the model. Categories A and B F&Os are considered significant enough that the technical adequacy of 
the model may be impacted. Categories C and D are considered minor. Subsequent to the peer review, the model has 
been updated to address all Category A, B, and D F&Os. Category B items from the 1998 NEI PRA Peer Review (all 
closed) are listed below: 



OBSERVATION 

OBSERVATION 
(ID: AS-2 ) 
I ElementAS 
I Subelement 5 
and 9 (Also 
MU) 

OBSERVATION 
(ID: AS-8 ) 
I Element 
_AS -- I 
Subelement 
_AS-12 __ 
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1998 NEI PRA Peer Review Category 8 Closed Items 

OBSERVATION DETAIL 
LEVEL OF 

POSSIBLE RESOLUTION PLANT RESPONSE OR RESOLUTION STATUS 
SIGNIFICANCE 

The models and analyses are consistent, B (It is important that Establish a formal process for PRA update guidance was developed, which This F&Ois 
as best as the reviewers could determine, the PRA model an identifying changes to plant includes a review of plant procedures CLOSED. 
with the as built plant, and were consistent appropriately current procedures (EOPs/AOPs), and (EOPs), assumptions for components, and 
with plant operating procedures at the time plant configuration, evaluating the impact of these system recovery models based upon human 
the IPE was completed. However, there is and that there is a changes on the PRA model. This actions (Nuclear Safety Analysis Manual -
no process in place to identify and process for process should also include Part IV, Chapter J, subsequently superceded 
incorporate changes in plant operation into determining how and periodic review of industry by PRA Manual - Part IV, Chapter A). The 
the PRA model. This process should also when plant changes standards that may affect current industry guidance suggests a 
include periodic review of industry should be modeling assumptions and voluntary periodic review of industry 
standards that may impact the PRA. Some incorporated into the success criteria used in the PRA. standards, which will be considered as 
examples of where such a process could PRA models. The resolution of this comment resources allow. Recent PRA updates 
impact the model include, the timing for However, this should be incorporated as an (S03A, SOSA) provide examples of the 
switchover to hot leg recirculation after observation is not a element of the PRA Maintenance process. 
event initiation (9 hours in the current EOP), contingent item and Update Process. 
and a review of potential impacts on the within the review of 
PRA due to the power uprate program. The PRA technical 
focus of this comment is on the lack of element AS, since it 
process more than any current is more generically 
discrepancies found in the model, and is addressed within the 
related to the IPE Maintenance and Update review for element 
Process elements. MU.) 
The RCP seal LOCA model appears to B (The treatment of Consider an evaluation of the An RC pump seal failure model (the so- The PRA adequately 
include an optimistic interpretation of the RCP seal LOCA has sensitivity of the PRA results to called Rhodes model) that is acceptable to addresses early seal 
WOG and NRC models, and does not the potential to use of a model that includes the the NRC for use in PRA was developed and failure contribution, 
include a contribution from early seal significantly affect possibility of early seal failure. implemented for the T4, T1A and T6 event so this F&O is 
failure. PRA results, and Alsci evaluate the potential impact trees. This model addresses the probability CLOSED. Future 

could therefore be on the model due to recent of early seal failure, and does not allow model updates are 
considered to have a changes to the WOG seal cooling restoration of seal cooling after a relatively planned to include 
greater significance restoration emergency response brief cooling loss. For Surry, the model is additional model 
level. Although guidelines (advising against discussed fully in SM-1296, implemented in detail (and remove 
there is currently no restoration of seal cooling after a the SOA-D PRA models. For the S03A conservatisms) for 
standard modeling relatively brief cooling loss). model, the T1A (SBO) accident sequence the seal failure 
approach, the model was revised to be fully consistent with contribution for 
assumptions used the WOG2000 RCP seal LOCA model, and events other than 
for the Surry model the T4 and T6 accident sequences models T1A. 
appear to be were revised to incorporate simplified logic 
optimistic relative to consistent with the WOG2000 model. 
assumptions used 
for other PRAs.) 



OBSERVATION OBSERVATION DETAIL 
LEVEL OF 

SIGNIFICANCE 
The models for the EDGs do include B 

OBSERVATION common cause failures of fuel oil system. 
(ID: DA-6 ) I In general the models do consider 
Element common/shared components and support 
_QA_ I systems explicitly. The models do not 
Subelement appear to include the effects of common 

DA-11 maintenance crews or l&C technicians. 
Specifically, there is no consideration of 
common cause miscalibration of 
instrumentation channels. 

(Implementation of NUREG/CR-4780 B 
OBSERVATION methodology) Reviewers question the 
(ID: DA-8 ) I validity of the approach used for defining 
Element CCF terms, by adding fail to start and fail to 

DA/DE I run data variables. Method added value of 
Subelement QD and f.., but the events are not consistent 

DA-12/DE-9 (i.e. per-demand and per-hour). Assuming 
a mission time of one hour and a demand 
for the device, the terms can be added. But 
what if: 1. Common cause failure is 
dominated by running failures, there is no 
mission time associated with the use of the 
common cause term - non-conservative 
result 2. Running failure rate is comparable 
to start term, but common cause dominated 
by start terms - overly conservative result. 

POSSIBLE RESOLUTION 

· Update the models to include 
common cause instrumentation 
miscalibration. Documentation 
should at least include a 
qualitative discussion of the 
potential impact of common 
maintenance crews and similar 
procedures. The documentation 
should also highlight areas where 
common cause fault (CCF) was 
not included because of design 
diversity or other similar 
considerations. 

Reevaluate CCF analysis as 
described in Surry guidance 
documents. Fully incorporate 
NUREG/CR-4780 methods. 
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PLANT RESPONSE OR RESOLUTION STATUS 

Miscalibration of instrumentation channels is This F&Ois 
resolved as a human reliability rather than an CLOSED. 
equipment common cause fault. The HEP 
fault behaves the same as an equipment 
CCF, but is quantified on the basis of human 
error rather than equipment reliability. For 
North Anna, HEP events are created for the 
following instrument channels: EOG, 
1-LM-PT-100A/B/C/D, MS flow, MS 
differential pressure, MS low pressure, and 
pressurizer pressure. The models are 
discussed fully in SM-1269, implemented in 
the NOA-D PRA models. For Surry, HEP 
events are created for the following 
instrument channels: EOG, 1-LM-PT-
1 OOA/B/C/D, MS flow, MS differential 
pressure, steam generator level, pressurizer 
pressure RWST level, intake canal level and 
RC delta T and TAVE. The models are 
discussed fully in SM-1310, implemented in 
the SOA-D PRA models. 
The CCF approach is revised to incorporate ThisF&Ois 
the following: Alpha-factor model, !NEEL CLOSED. 
data base of CCF events from NUREG/CR-
6268, different failure modes (run and 
demand), and different CCF events based 
upon population size (e.g., 2 of 3 as well as 3 
of 3 CCF events. Guidance for the CCF 
models was taken from NUREG/CR-5485, 
which extends the technology developed for 
NUREG/CR-4780. The models are 
discussed fully in SM-1309, implemented in 
the SOA-D PRA models for Surry, and in the 
DA.3 notebook and revisions prepared for 
subsequent model updates (starting with 
S03A). 



OBSERVATION OBSERVATION DETAIL 

The CCF probability of valves failing due to 
OBSERVATION plugging is (0.1)(1.25-7 f/hr)(2160 hrs), or 
(ID: DA-9 ) I about 1 E-4. The 0.1 beta factor used for 
Element this calculation may be overly conservative. 
___QA_ I The net result is that many of the top 
Subelement sequences (for the 3-year maintenance 
_9_ case) involve common cause valve 

plugging terms. It is unusual to have 
passive equipment failures be so prominent 
in the dominant cutsets (more prominent 
than active equipment failures). 

The methods used to determine CCF 
OBSERVATION groups are simplistic. Determination of the 
(ID: DE-3 ) set of active components based on 1 % 
I Element contribution to GDF severely limits the 
_DE_ I number and type of common cause terms 
Subelement used in the model. As an evaluation tool for 
_s __ plant vulnerabilities (i.e., the IPE), it is more 

than sufficient, but as an evaluation tool for 
Risk-informed Applications, it is not enough. 
Events that should be considered include: 
Breaker fail to operate (Open/Close), 
Auxiliary Feedwater Pumps (back-leakage), 
Ventilation fans. 

LEVEL OF 
POSSIBLE RESOLUTION SIGNIFICANCE 

B (The over Consider the use of a more 
conservatism in the realistic beta factor in the 
beta factor could analysis. 
cause erroneous 
conclusions when 
the PRA results are 
used for ranking 
applications, such as 
Maintenance Rule or 
valve programs 
(MOV, AOV, CV).) 

B (A careful The generic data base 
consideration of development project identifies a 
common cause large number of common-cause 
modeling groups. Incorporate these 
requirements is groups or better justify their 
important for PRAs exclusion. 
used for risk-
informed 
applications.) 
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PLANT RESPONSE OR RESOLUTION STATUS 

The CCF approach is revised to incorporate ThisF&Ois 
the following: Alpha-factor model, INEEL CLOSED. 
data base of CCF events from NUREG/CR-
6268, different failure modes (run and 
demand), and different CCF events based 
upon population size (e.g., 2 of 3 as well as 3 
of 3 CCF events. Guidance for the CCF 
models was taken from NUREG/CR-5485, 
which extends the technology developed for 
NUREG/CR-4780. The models are 
discussed fully in SM-1309, implemented in 
the SOA-D PRA models for Surry, and in the 
DA.3 notebook and revisions prepared for 
subsequent model updates (starting with 
S03A). 
The CCF approach was revised to ThisF&Ois 
incorporate the following: Alpha-factor CLOSED. 
model, INEEL data base of CCF events from 
NUREG/CR-6268, different failure modes 
(run and demand), and different CCF events 
based upon population size (e.g., 2 of 3 as 
well as 3 of 3 CCF events. Guidance for the 
CCF models was taken from NUREG/CR-
5485, which extends the technology 
developed for NUREG/CR-4780. The 
models are discussed fully in SM-1309, 
implemented in the SOA-D PRA models for 
Surry, and in the DA.3 notebook and 
revisions prepared for subsequent model 
updates (startinc:i with S03A). 



OBSERVATION OBSERVATION DETAIL 
LEVEL OF 

SIGNIFICANCE 
Table D.1-1 of Section D.1 of the Surry IPE B (The lack of 

OBSERVATION lists the pre-initiator errors considered in the miscalibration His 
(ID: HR-2) I analysis. The list contains only could be significant. 
Element mispositioning events (valves, blank The actual effect is 

HR/DE/SY I flanges, etc.). No instrument miscalibration not known.) 
Subelements events are contained in the list. The 
HR-417/DE-7/SY- procedure for system analysis (page 19 of 
.!L 58) indicates that common cause His 

should be modeled for miscalibration of 
instruments used to initiate systems 
following an action or in any standby 
equipment items such as the level 
instrumentation in storage tanks. 

HEP development for the IPE model was B (HEPs can have a 
OBSERVATION extensively documented; however, HEPs significant effect on 
(ID: HR-4 ) I developed for subsequent updates of the model results. HEPs 
Element IPE model were not as well documented added to the model 
--1:!.R...._ I (and by implication, were not developed in as the result of 
Subelement as much detail). For many of the HEPs in updates should be 
~ subsequent updates, a value of 0.1 was developed and 

used. It is not clear whether this is a documented to the 
screening value or some other value. same level as the 

IPE HEPs.) 

POSSIBLE RESOLUTION 

Provide the basis for excluding 
miscalibration events, or develop 
appropriate events for inclusion in 
the next update of the PRA 
model. 

Perform and document 
development of HEPs that arise 
from model updates. 
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PLANT RESPONSE OR RESOLUTION STATUS 

Miscalibration of instrumentation channels is This F&Ois 
resolved as a human reliability rather than an CLOSED. 
equipment common cause fault. The HEP 
fault behaves the same as an equipment 
CCF, but is quantified on the basis of human 
error rather than equipment reliability. For 
North Anna, HEP events are created for the 
following instrument channels: EOG, 
1-LM-PT-100NB/C/D, MS flow, MS 
differential pressure, MS low pressure, and 
pressurizer pressure. The models are 
discussed fully in SM-1269, implemented in 
the NOA-D PRA models. For Surry, HEP 
events are created for the following 
instrument channels: EOG, 1-LM-PT-
100NB/C/D, MS flow, MS differential 
pressure, steam generator level, pressurizer 
pressure RWST level, intake canal level and 
RC delta T and TAVE. The models are 
discussed fully in SM-1310, implemented in 
the SOA-D PRA models. 
The HEP events developed since the IPE ThisF&Ois 
have received detailed analysis. For North CLOSED. 
Anna, the models are discussed fully in SM-
1269, implemented in the NOA-D PRA 
models. For Surry, the models are 
discussed fully in SM-1310, implemented in 
the SOA-D PRA models, and in the HR-
series notebooks developed for the S03A 
and subsequent updates. This process was 
also reviewed as part of the HRA re-peer 
review exercise prior to the RG1 .200 review 
for Surrv. 



OBSERVATION OBSERVATION DETAIL 

OBSERVATION In a sensitivity analysis (SM-1174, 
(ID: HR-5 ) I Addendum A) to evaluate dependency 
Element among His contained in cutsets, time 
___!:ilL I between actions was listed as the major 
Subelement factor in establishing independence of the 
___.lL operator actions. In most cases, time 

(itself) is not an adequate factor, but is a 
parameter which .can be associated with 
more defensible factors. For example, one 
cutset contained two HEPs - one for early 
SG isolation following a SGTR and one for 
late SG isolation. The time difference of 
several hours between the actions was 
cited as the basis for the actions' 
independence. Better factors for 
independence might have been different 
clues calling for the need to isolate the SG . or actuation of the TSC, or additional/new 
crew for the late isolation. All of these are 
related to time, but time (itself) is not the 
factor. 

Initiating event frequencies have not been 
OBSERVATION updated since the IPE submittal in 1991. 
(ID: IE-3 ) I As a result, recent industry information and 
Element IE operating experience have not been 
I Subelement incorporated into the initiating events 
__ll.__ (Also analysis. This information could alter t.he 
MU) initiating event frequencies currently 

contained in the model. For example: Two 
plants (Salem and Wolf Creek) have 
experienced losses of circulating and 
service water that resulted in plant trips.· 
One plant (Oconee) has experienced a 
small break LOCA (thermal fatigue of 
charging line). ·One plant (WNP-2) has 
experienced an internal flood.· A draft 
NUREG updating initiating events has (very 
recently) been issued (LOCA frequencies, 
particularly, have been affected). 

LEVEL OF POSSIBLE RESOLUTION 
SIGNIFICANCE 

B (Reevaluating Reevaluate dependence without 
dependence among excessive emphasis on time 
HEPs focusing on between actions. 
factors other than 
time could produce 
different conclusions 
about dependency. 
The effect of a 
reevaluation on 
analysis results is 
not known.) 

B (Application Include an. update of initiating 
results may be event frequencies during the next 
affected by inclusion update. Also, individual 
of the new applications should be reviewed 
information.) to determine if they are affected 

before submittal or 
implementation. 
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PLANT RESPONSE OR RESOLUTION STATUS 

The dependency among the HEPs is being ThisF&Ois 
evaluated based on the following principles CLOSED. 
(SM-1310): 1. Functions: If two HEPs are 
working for two different functions, these two 
HEPs will be justified as independent HEPs. 
2. Steps of procedure: Because operators 
are trained to follow procedure step by step, 
on the view of operators, each step is a new 
and independent instruction. If two HEPs are 
based on two different steps or two different 
procedures, even these two HEPs work for 
the same function, they still may be justified 
as independent HEPs. A sensitivity analysis 
was performed for the S03A model update 
(and has been incorporated into the PRA 
quantification process for subsequent 
updates) to review the cutsets with multiple 
HEPs and determine if a dependency may 
exist between the HEPs. Referto the PRA 
QU.2 notebooks for further detail. This 
process was also reviewed as part of the 
HRA re-peer review exercise prior to the 
RG1 .200 review for Surrv. 
The North Anna and Surry initiating event ThisF&Ois 
frequencies were updated in the NOA-D and CLOSED. 
SOA-D PRA updates by several sources. 
The rare initiator frequencies from 
NUREG/CR-5750 are used as priors for 
Bayesian updating with plant specific 
histories. The moderate frequency transient 
initiating event frequencies are created from 
plant specific data (1990-2000 lERs) and a 
non-informative gamma prior distribution. 
Finally, some plant unique initiating events 
are quantified with new fault tree models 
directly linked to the integrated PRA model. 
For North Anna, these models are discussed 
fully in Calculation SM-1266, implemented in 
the NOA-D PRA models. For Surry, these 
models are discussed fully in Calculation 
SM-1307,. implemented in the SOA-D PRA 
models. All IE frequencies have 
subsequently been updated in 2005 and 
documented in the IE.1 and IE.2 notebooks. 



OBSERVATION OBSERVATION DETAIL 
LEVEL OF 

SIGNIFICANCE 
A recent industry event (Oconee) involved a B (If this is a valid 

OBSERVATION small break LOCA (>10 gpm) at the failure mechanism 
(ID: IE-4 ) charging line connection to the RCS. The for small break 
I Element mechanism for the crack in the thermal LOCAs, the effect on 
_IE_ I sleeve at the connection point was thermal frequency should be 
Subelement fatigue. Is the Surry piping subject to this considered in the 

7 (Also type of event? If so, has it been considered Surry analysis.) 
MU) in the initiating event frequency? 

POSSIBLE RESOLUTION 

Evaluate the susceptibility of the 
Surry piping to this failure 
mechanism, and adjust the LOCA 
frequencies, as appropriate. 
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PLANT RESPONSE OR RESOLUTION STATUS 

The referenced Oconee event was evaluated ThisF&Ois 
as part of INPO SEN 163, Recurring Event, CLOSED. 
High Pressure Injection Line Leak, and as 
part of NRC IN 97-46, Unisolable Crack in 
High-Pressure Injection Piping. The design 
of the CVCS and HHSI systems at both 
North Anna and Surry is significantly different 
than that of Oconee, Unit 2. NAPS and SPS 
designs do not include combination eves 
makeup and HHSI lines. Each unit has only 
one eves makeup line which carries full 
makeup flow and the eves system employs 
a regenerative heat exchanger to heat the 
makeup water to within 100 degrees of the 
RCS cold leg temperature, thereby 
minimizing thermal shock. The Oconee 
failure mechanism is not considered valid for 
the North Anna or Surry designs, and should 
not require LOCA frequency adjustment. 
The Current North Anna and Surry LOCA 
frequencies are developed from NUREG/CR-
5750, per the evaluation in the IE.2 PRA 
notebook. This NUREG observed that no 
small LOCA events had occurred in U. S. 
nuclear power plants up to 1995. However, 
the 1997 Oconee 2 event could possibly be 
categorized as a very small LOCA / leak, and 
four such events from 1987 - 1995 are 
included within the NUREG/CR-5750 
initiatino event freauencies. 



OBSERVATION OBSERVATION DETAIL 
LEVEL OF 

POSSIBLE RESOLUTION 
SIGNIFICANCE 

An industry issue of about 5-6 years ago B (The sequence Determine if the ISLOCA path is 
OBSERVATION was the creation of an ISLOCA caused by a described above, if applicable to the Surry model, 
(ID:: IE-5 ) leak in an RCP thermal barrier heat applicable, and address it, if appropriate. 
I Element exchanger and a failure to isolate the CCW represents an 
_IE_ I lines that provided cooling water to the heat ISLOCA path that is 
Subelement exchanger. How was this potential ISLOCA not addressed by 

14 pathway treated by the initiating events the Surry analysis.) 
analysis? Does it apply to the Surry 
model? 
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PLANT RESPONSE OR RESOLUTION STATUS 

The industry issue initially surfaced in July Additional 
1984 as a Westinghouse 10CFR Part 21 information can be 
issue. However, since Westinghouse was found in a 7/9/1990 
not the source vendor for the Surry CC NRC letter (Serial 
system, this Part 21 issue was not No. 90-442), and 
communicated to Surry at that time. In May drawings 11448-FM-
1989, Surry communicated this issue to NRC 072A shts 1 through 
and subsequently, NRC Information Notice 4. This F&O is 
89-54 (June 23, 1989) was issued to all CLOSED. 
licensees. This NRC IN is probably the 
source of the industry issue quoted in the 
certification comment. Surry submitted 
system design information to NRC in a June 
5, 1989 letter to NRC (Serial No. 89-406) 
clarifying resolution of the concern. This 
licensee response provides a detailed 
description of the problem and an 
assessment of the resolution. In summary: 
§ The operating history of Westinghouse RC 
Pump (RCP) thermal barriers indicates only 
one minor internal leak in over 12 million 
hours of operation (8.3 E-8/hr or 7 .3 E-4/yr). 
§ Catastrophic failure of RCP thermal barrier 
is not a credible event. Westinghouse 
calculated the credible leak rate at 7.5 gpm. 
This low leak rate is due to high water purity 
in RC and CC water, conservatism in tube 
design supporting tube collapse rather that 
cracking, and low crack propagation due to 
external forces tending to close crack. 
§ The existing 1989 design was sufficient for 
isolating the RCP thermal barrier leak, but 
design enhancements were pursued since 
manual operator action is required for the 
credible leak (automatic isolation would 
occur for leak rates higher than 10 gpm). 
§ The event would not be classified an 
interfacing system LOCA (ISLOCA) since the 
CC system would be isolated from the RCS, 
and all isolation would occur within the 
containment. More appropriately, the event 
would be classified a very small break LOCA 
(based upon the 7.5 gpm credible leak) with 
a frequency well below the Surry and North 
Anna IPE S2 frequency of 2.1 E-2/yr. 



OBSERVATION OBSERVATION DETAIL 
LEVEL OF 

SIGNIFICANCE 
The FMEA portion of the Initiating Events B (Not considering 

OBSERVATION notebook (page 12 of 28) states that screen the potential effect of 
(ID: IE-8 ) wash pumps do not have to operate during clogged intake 
I Element an accident. The implication is that screens could result 
_IE_ I because of this there is no need to consider in an 
Subelement the screen wash system further. However, underestimation of 
_1_3_ clogged screens can cause plant trips, and the transient 

this failure mechanism should be initiating frequency, 
considered in the development of initiating particularly if there 
event frequencies. Recent industry events are plant specific 
at Salem and Wolf Creek illustrate a plant's features that could 
susceptibility to clogged intake screens. cause the likelihood 

of clogged screens 
to be higher than the 
industry average.) 

The reactor core has been upgraded to B (Increases in core 
OBSERVATION 2586 MWt. Has the effect of this change power can result in 
(ID: IE-9) I been considered on the moderator significant changes 
Element __!£_ temperature coefficienUreactivity feedback, in the moderator 
I Subelement particularly for early in a core's life? Also, temperature 

16 (Also has the increased decay heat load been coefficient I reactivity 
see AS-9, and considered in the success criteria for decay feedback during the 
MU) heat removal? early part of a core's 

life, and can have a 
significant effect on 
success criteria 
requirements for 
emergency boration 
and other methods 
of shutting down the 
reactor during ATWS 
events.) 

POSSIBLE RESOLUTION 

Determine the plant's 
susceptibility to clogged intake 
screens, and update the initiating 
event frequency as appropriate. 

Ensure that the effects of 
increased core power have been 
properly accounted for in the 
analysis. 
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PLANT RESPONSE OR RESOLUTION STATUS 

The Surry Loss of Service Water IE is This F&Ois 
actually an evolution of a loss of circ water CLOSED. 
initiator. We do not currently model this with 
a fault tree, so there is no specific screen 
clogging contribution identified for this 
initiator. Currently, the Surry PRA uses a 
plant specific Bayesian update of generic 
industry experience for loss of Circulating 
Water to evaluate the IE-T6 (Loss of 
Circulating Water) frequency. The plant 
specific clogged screen failure event is 
therefore considered, since it is part of the 
overall industry and plant-specific experience 
leading to loss of CW. However, an 
evaluation has been performed for the S03A 
model update to establish that the IE 
frequency used for this event would 
encompass contributions from events such 
as clogged intake screens I screen wash 
faults. Should the model be changed in the 
future to model this IE with a fault tree, this 
failure mechanism would be addressed 
exolicitlv. 
The effect of the 4.5% core power uprate on ThisF&Ois 
the timing of HEPs used in the SPS PRA CLOSED. 
Model, and on the success criteria of 
hardware credited in the SPS PRA Model 
has been evaluated using MAAP 4.0.5. The 
results of the analysis show that no changes 
are required to the current success criteria or 
HEP calculations. The details of the analysis 
are documented in SPS Notebook 
SPS-RA.MD.SC.001 Rev 0. 



OBSERVATION OBSERVATION DETAIL 

The consequences of operator actions after 
OBSERVATION core damage are not considered in the PRA 
(JD: L2-2 ) or the LERF assessment. After core 
I Element damage has occurred, the control room 

- L2 __ I staff will continue to attempt to implement 
Subelement EOP actions (and now SAMG actions). 

- Band10_ Considering the EOP actions, only those 
that prevent core damage (have an impact 
on the CDF) are modeled in the Level 1 
PRA. Several EOP actions that can impact 
the LERF are: 1) FR-C.1 actions to 
depressurize the RCS at the onset of core 
overheating greatly decreases the 
probability of a high pressure reactor vessel 
failure, while significantly increasing: a) the 
potential for core concrete interactions, and 
b) the fission product release from RCS to 
containment (which, in turn, increases the 
source term for containment failures). 
2) FR-H.1 actions to establish some type of 
feedwater flow to the SGs increases the 
chances of SG tube failure due to thermal 
stresses of cold water being injected onto 
hot SG tubes, but can also increase the 
potential for arresting the core damage in-
vessel. These two aspects can impact the 
LERF. 3) ECA-0.0 actions to start sprays 
when offsite power is restored. This can 
prevent overpressure failure of 
containment, but can also de-inert 
containment and lead to a hydrogen burn. 
When combined with the added hydrogen 
from in-vessel recovery, the hydrogen burn 
may challenge containment. Also, these 
operator actions should be substantiated by 
an HRA analysis to determine the HEP. 
The plant has also completed 
implementation of the SAMG. The SAMG 
contains a set of accident management 
strategies that would be implemented for 
each of the core damage accidents. The 
implementation of some of the strategies 
has negative consequences that should be 
addressed. 

LEVEL OF POSSIBLE RESOLUTION 
SIGNIFICANCE 

B Include appropriate consideration 
of EOP (and also SAMG) actions 
in the PRA models 

Serial No. 16-263 
Docket Nos. 50-280/281 

Attachment 4 
Page 11 of 41 

PLANT RESPONSE OR RESOLUTION STATUS 

Our Level I model takes into account all The approach taken 
human error probabilities due to EOP is consistent with 
actions. The human error probabilities based that applied in other 
on SAMG actions are not incorporated into PWR PRAs, but this 
our model. According to WOG procedures, issue will be treated 
once the core temperature reaches 1200 F, as a recognized 
the operator leaves the EOPs and enters the source of uncertainty 
SAMGs (control room guideline SACRG-1). in the LERF model. 
Our Level I model was developed With this action, this 
independent of the SAMG actions. We F&O is CLOSED. 
recognize that inappropriate SAMG actions 
may cause negative consequences which 
may result in greater source term releases to 
the atmosphere. For this reason a technical 
support center (TSC) is formed that reviews 
real time plant parameter data and provides 
expert guidance to the operation staff during 
a severe accident condition. Additionally 
training on the SAMGs is provided every 3 
years which includes a discussion of these 
cautions and recommendations to the 
operators. The operators are taught to be 
aware of their plants most dominant accident 
sequences and the consequences of 
inadequate actions. 



OBSERVATION 

OBSERVATION 
(ID: MU-2 ) I 
Element __MY__ 
I Subelement 
_4_ 

OBSERVATION 
(JD: MU-3 ) 
I Element_ 
M!!...._ I 
Subelement 
_4_ 

OBSERVATION 
(JD: MU-4 ) I 
Element __MY__ 
I Subelement 
__§__ 

OBSERVATION DETAIL 

The core power has been upgraded. 
Effects of this change have not been 
incorporated into the PRA model. Factors 
that could be affected by the core power 
upgrade include the moderator temperature 
coefficient (for ATWS) and the decay heat 
load (for several accident seauences). 
Requirements for review of operating 
experience, plant procedures, and plant
controlled documents in support of a PRA 
update are not detailed in the PRA 
guidance documents. 

Activities to evaluate the effects on the PRA 
of changes to equipment failure rates, 
initiator frequencies, and human error 
probabilities are minimal. 

LEVEL OF 
SIGNIFICANCE 

B (Inclusion of the 
effects of a core 
power upgrade 
could have a 
significant effect on 
the PRA model and 
analvsis results.) 
B (A comprehensive 
review of plant 
experience and 
changes is essential 
to help assure that 
the model update 
adequately 
represents current 
plant configuration.) 

B (Data must be 
kept current to keep 
the model current.) 

POSSIBLE RESOLUTION 

At the next upgrade, evaluate the 
effects of the core upgrade and 
incorporate, as appropriate, into 
the PRA model. 

Develop additional guidance on 
the review process requirements, 
describing which data should be 
reviewed and how the review 
should be documented. 

Revisit initiator frequencies, 
equipment failure rates, and 
human error probabilities with 
each update to determine 
whether they are still adequately 
estimated. 
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PLANT RESPONSE OR RESOLUTION 

See discussion for equivalent F&O IE-09. 

PRA update guidance was developed, which 
includes a review of: (1) Technical 
Specification revisions, (2) station 
engineering Design Change lists, (3) station 
procedures, and (4) operating experience. 
(Nuclear Safety Analysis Manual - Part IV, 
Chapter J, subsequently superceded by PRA 
Manual - Part IV, Chapter A). Recent PRA 
updates (S03A, SOSA) provide examples of 
the orocess. 
Both the Surry and North Anna PRA models 
have been updated to include changes in 
data. For North Anna and Surry, initiating 
events were updated as documented in 
calculations SM-1266 for North Anna and 
SM-1370 for Surry. Component 
unavailabilities were updated for both North 
Anna and Surry as documented in 
calculations SM-1266 and SM-1308, 
respectively. The component reliabilities for 
risk significant pumps and the EDGs were 
Bayesian updated with plant specific data for 
Surry as documented in SM-1311. Further, 
a full data update was performed in 2005 for 
the MSPI update, as documented in the DA 
series of PRA notebooks. The HEPs were 
reviewed and updated as necessary 
following the PRA self-assessment per 
RG1 .200 and in response to the subsequent 
HRA re-peer review comments. Input from 
Operations personnel at Surry was obtained 
to provide better estimation of the times 
associated with the performance of 
emergency procedures. A PRA update 
process and schedule addressing data 
updates has been implemented in the PRA 
Manual. 

STATUS 

This F&Ois 
CLOSED. 

This F&Ois 
CLOSED. 

ThisF&Ois 
CLOSED. 



OBSERVATION OBSERVATION DETAIL 
LEVEL OF 

SIGNIFICANCE 
The program does not appear to have a B (It is important to 

OBSERVATION formal requirement for incorporating risk-informed 
(JD: SY-2) I changes based on plant design changes. applications that the 
Element_SY_ For example, a later EOP change identifies PRA models reflect 
I Subelement the time to hot leg recirculation switchover recent changes to 
_5_(See also as 9 hours. The model says 16 hours. the plant.) 
AS-5, and MU) There is an advantage to identifying 

operator actions to specific procedure 
steps. The downside is, procedures 
change. Thus, the models and 
documentation need to be updated 
periodically. 

POSSIBLE RESOLUTION 

The following suggestions, while 
directed to the systems analysis 
element, are actually applicable 
more broadly, within the context 
of the overall PRA Maintenance 
and Update process. 1) Develop 
a PRA change program that 
tracks identified changes to 
procedures, design, etc. Develop 
a process for incorporating 
changes into the PRA. NOTE: 
This does necessarily mean 
formal review required; 
notification from the program 
sponsor (Procedures group, 
admin, design engineering, etc.) 
is sufficient for most changes. 
2) Consider becoming part of the 
review cycle for selected changes 
(e.g., for risk significant system 
design changes, PRA review is 
required). This will probably 
require a change to plant, 
engineering procedures. There 
are going to be changes in plant 
configuration that could 
significantly affect the PRA. A 
formal review by the PRA group 
for selected changes has the 
potential for saving money 
(change should not be made in 
terms of plant risk), minimizing 
the effects of the change on the 
PRA and PRA based programs 
and possibly identifying 
alternative changes. 
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PLANT RESPONSE OR RESOLUTION STATUS 

PRA update guidance was developed, which ThisF&Ois 
includes a review of: (1) Technical CLOSED. 
Specification revisions, (2) station 
engineering Design Change lists, (3) station 
procedures, and (4) operating experience. 
(Nuclear Safety Analysis Manual - Part IV, 
Chapter J, subsequently superseded by PRA 
Manual - Part IV, Chapter A). Recent PRA 
updates (S03A, SOSA) provide examples of 
the process. 



OBSERVATION OBSERVATION DETAIL 

The RPS model does not properly identify 
OBSERVATION the required support systems. RPS logic 
(ID: SY-4 ) receives power from Class 1 E 125V DC 
I Element buses 1A and 1 B. Failure of the DC buses 
_SY_ I removes power to the RTB shunt trip coils 
Subelement which limits operator action in the control 

- 12 __ room if reactor trip fails. 

The RPS logic model is incorrect. The fault 
OBSERVATION tree indicates that success of either logic 
(ID: SY-5 ) train allows challenge to both reactor trip 
I Element breakers. Actual design is logic train A 
_SY_ I sends signal to RTA and logic train B sends 
Subelement signal to RTB. 
_5 __ 

LEVEL OF 
POSSIBLE RESOLUTION SIGNIFICANCE 

B (Support system Review the RPS system and 
dependencies must include DC power dependency. 
be appropriately 
accounted for in the 
models.) 

B (System models Correct the logic model. 
must correctly 
represent the system 
function.) 
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PLANT RESPONSE OR RESOLUTION STATUS 

Fault trees RP1 for both Surry and North This F&Ois 
Anna were revised to include separate logic CLOSED. 
for RTA and RTB including the input logic 
signal with recovery. The models also 
include failure of the trip breaker (RTA/RTB), 
and RTA/RTB recovery thorough the shunt 
trip relay (including failure of 125 voe, 
human reliability model, and failure of the 
shunt trip relay). The models are discussed 
fully in SM-1151, implemented in the SOA-D 
PRA models for Surry, and in SM-1292, 
implemented in the NOA-D PRA models for 
North Anna. 
Fault trees RP1 for both Surry and North This F&Ois 
Anna were revised to include separate logic CLOSED. 
for RTA and RTB including the input logic 
signal with recovery. The models also 
include failure of the trip breaker (RTA/RTB), 
and RTA/RTB recovery thorough the shunt 
trip relay (including failure of 125 voe, 
human reliability model, and failure of the 
shunt trip relay). The models are discussed 
fully in SM-1151, implemented in the SOA-D 
PRA models for Surry, and in SM-1292, 
implemented in the NOA-D PRA models for 
North Anna. 



OBSERVATION OBSERVATION DETAIL 
LEVEL OF 

SIGNIFICANCE 
Review of HHSI: SM-1162, SPPR 97-018, B (The PRA models 

OBSERVATION S2.07.1 (page 7 of 27). System notebook must adequately 
(ID: SY-11 ) update states 1A and 1C charging pumps reflect recent plant 
I Element are dependent on CCW (for recirculation). configuration; unit-
....§Y__ I What about Unit 2? 1 B is not dependent on to-unit differences 
Subelement CCW due to a design change. What about must be accounted 

SY-5 Unit 2? How are unit to unit differences for.) 
identified and modeled? Dependency table 
from IPE model wasn't updated in SM-1162 
or SM-1165 to account for CCW 
dependency. Also, success criteria section 
of system notebook was not updated. 

POSSIBLE RESOLUTION 

Set up Unit 2 model, or address 
impact on GDF. 
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PLANT RESPONSE OR RESOLUTION STATUS 

Surry charging pumps have seal coolers with ThisF&Ois 
a CC cooling dependency that currently has CLOSED. 
a difference between Units 1 and 2. For 
Surry Unit 1, the A & C pump seal coolers 1-
CH-E-7A/B/E/F require CC cooling, but the B 
pump seal coolers 1-CH-E-7C/D are isolated 
(11448-FM-071 B Sh 2). For Surry Unit 2, all 
A/B/C pump seal coolers 
2-CH-E-7A/B/C/D/E/F require CC cooling 
(11548-FM-071 B Sh 2). Potentially, all Surry 
charging pumps may be upgraded so that 
their CHP seal coolers can be isolated, but at 
this time, only the Surry Unit 1 B pump does 
not require CC cooling, which explains the 
difference between Surry Unit 1 and 2 
charging pump CC cooling. Update as of 
SOSA model: the dependency on CC has 
been added to the 1 B pump as well, to 
account for the possibility that cooling might 
be needed if the pumps were used for high 
head recirculation with hot sump water. 
Update as of S007Aa model: This is a legacy 
model issue. The current configuration of 
Surry Power Station is that no charging 
pump seal coolers are normally isolated. The 
S007Aa model reflects this current plant 
confiouration. 



OBSERVATION OBSERVATION DETAIL 
LEVEL OF 

POSSIBLE RESOLUTION 
SIGNIFICANCE 

Several HVAC systems are modeled in B (It is important to Develop more detailed 
OBSERVATION detail and are well documented. These demonstrate that all documentation for modeling 
(ID: TH-2 ) include ESGR room cooling and the HVAC dependencies assumptions regarding HVAC 
I ElementTH I Auxiliary Building Ventilation System, but have been requirements. Provide basis for 
Subelement 8 these are the only ventilation dependencies examined, and that excluding HVAC dependencies 

modeled in the PRA. Some of the systems assumptions made where HVAC is not modeled 
models provide a one line assumption in the analyses to explicitly. It may be appropriate 
stating that room cooling is not required, but determine the need to include an overview of HVAC 
little if any basis is provided for these for ventilation or issues as part of a dependencies 
assumptions. Based on discussions with cooling are notebook. 
the PRA group engineers during this documented.) 
review, it appears that the HVAC 
requirements were adequately addressed in 
the modeling process, but the assumptions 
were not clearly documented, and no 
process is defined for the determination of 
the need for room cooling. 
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PLANT RESPONSE OR RESOLUTION STATUS 

HVAC dependencies are addressed in the This F&Ois 
fault trees where needed, and discussions CLOSED. 
are provided in individual system notebooks 
(SY.3 series) and the dependency notebook 
(SY.1 ). An integrated HVAC dependency 
document has not been prepared. 
Regarding specific dependencies: The 
charging pumps and the emergency 
switchgear room already have ventilation 
dependencies included in the PRA model. 
The other major components with potential 
HVAC dependencies were evaluated and 
found to have a negligible ventilation 
dependency. Those SSC's are as follows: 
1) Low Head Safety Injection pumps - The 
LHSI pumps take suction from the cold 
RWST early during a LOCA. After 
Recirculation Mode Transfer, the sump water 
will be cooled by the RSHX's, so that LHSI 
ventilation is not necessary. 2) Outside 
Recirculation Spray pumps - The CS 
subsystem provides approximately 300 gpm 
45F water from RWST to each ORSP. 
There is no ceiling in the ORSP rooms. It is 
not a closed room. Hence, the room 
ventilation is not necessary. 3) Emergency 
Diesel Generators - The EDG's have self-
contained cooling systems. 4) Alternate AC 
Generator - The AAC DG has a self-
contained cooling system. 5) Auxiliary 
Feedwater pumps - These pumps take 
suction from the ECST or a backup system 
that is at ambient temperature. They are 
therefore self-cooling and require no HVAC. 
6) Station batteries - The heat load in this 
room is the batteries themselves and the 
heat load from the batteries may be ignored. 
7) Turbine building SSC's - The potentially 
important SSC's in the TB are the MFW and 
the CN pumps, in case they are needed as a 
backup to the AFW system. On a reactor 
trip, the FW heaters no longer function as 
heaters and both CN and MFW flows are at 
relatively cold condenser temperatures. The 
Turbine Building SSC's are therefore self-
cooling. 
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There are only .3 Category C F&Os that need to be addressed and they are listed in below: 

Category C F&Os that Need to be Addressed 

F&O DESCRIPTION 
DE-1 Develop a system to initiating event dependency matrix to better show the dependencies modeled 

for each initiator. (PRA Configuration Control Database (PRACC) record 4023) 
DE-4 Develop master dependency matrices for front-line to front-line, for support to front-line, and initiator 

to system dependencies. (PRACC record 4023) 
SY-13 Update references that support mission times that are less than 24 hours. (PRACC record 4012) 

All three of these involve documentation issues that do not impact the PRA model results and do not affect the technical 
adequacy of the PRA model. Records have been added in the PRACC database to track the above tasks to completion. 

2004 SPS Scientech Human Reliability Analysis (HRA) Follow-On Peer Review 

This peer review of the 2003/2004 update to the Surry HRA was performed in accordance with the ASME PRA Standard 
and RG 1.200. The HRA had previously been peer reviewed as part of the WOG PRA peer review but had undergone a 
sufficiently substantial revision in methodology during the 2003 model update (S03A model) that Dominion determined 
that another peer review was warranted. The pertinent results of the previous WOG Peer Review were re-examined 
during this process. 

The F&Os from the PRA peer review were prioritized into categories A through D based upon importance to the 
completeness of the model. Categories A and B F&Os are considered significant enough that the technical adequacy of 
the model may be impacted. Categories C and D are considered minor. Category A and B items from the 2004 
Scientech Peer Review are listed and dispositioned below: 



LEVEL OF 
F&O SIGNIFICANCE 

2J A/B 

4J-2 A/B 

4J-3 A/B 

4J-4 A/B 
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IMPORTANCE 
HRA SCIENTECH PEER REVIEW COMMENTS TO 

APPLICATION 
In the Surry HRA Post-Initiator report the both the HCR/ORE and CBDTM HRA methods use timing data that Addressed with 

was derived from operator surveys. The timing data obtained based on the operator survey is a key input, Sensitivity #1 

and using this method the key input is driven by an assumed weighting. This becomes a key assumption as it 
appears this can significantly drive the HRA results, and thus the impact of this assumption should be 
evaluated via a sensitivity analysis. 

The following comments are made relative to the detailed analysis documentation associated with each Addressed with 
basic event in the Surry HRA Post-Initiator Notebook. These comments apply to the detailed analysis of each Sensitivity #1 
human failure event. 
1. Section 2.4.1 Detailed Analysis of HEP-lE0-1, HEP-2E0-1 Usage of the Basic Event. Need to explain the 

mismatch between the "IPE usage" bullet with that at the end of the section (current fault trees}. 
2. Section 2.4.1 Detailed Analysis of HEP-lE0-1, HEP-2E0-1 HFE Usage. (Related to 

comment #1 in this section} - Add a description of the differences between scenarios (e.g. which case is the 
bounding case, what are the differences between scenarios and how/why the HFE applies to all scenarios 
modeled}. For example, in Section 2.4.2 the Detailed Analysis of HEP-lE0-4, HEP-2E0-4 shows the current 
model usage expands from the SINOHHl to CHNOCHl. The IPE usage was for only S2 LOCAs but this BE could 
be modeled in steam/feedwater line breaks, consequential LOCAs such as RCP seal LOCA, and other 
initiators. 
3. Section 2.4.14 Detailed Analysis of HEP-lE0-10, HEP-2E0-10 CBDT. The cues should be stated. 

The following comments are made relative to the detailed analysis documentation associated with each Addressed with 
basic event in the Surry HRA Post-Initiator Notebook. These comments apply to the detailed analysis of each Sensitivity #1 
human failure event. 
Section 2.4.1 Detailed Analysis of HEP-lE0-1, HEP-2E0-1 Time Window. Add more specific references for the 
time window (e.g. the MAAP run document}. 

The following comments are made relative to the detailed analysis documentation associated with each Addressed with 
basic event in the Surry HRA Post-Initiator Notebook. These comments apply to the detailed analysis of each Sensitivity #1 

human failure event. 
Section 2.4.11 Detailed Analysis of HEP-lE0-16, HEP-2E0-16 Cognitive and Execution. Many, if not all, CBDT 
cognitive modeling comes out to be 3E-3. Execution inconsistencies such as stating 15 valves to open but 
modeled as a simple action. Many, if not all, execution modeling comes out to be 1E-4. For example, in 
Section 2.4.114 Detailed Analysis of HEP-1E2-4, HEP-2E2-4 Execution, one of the required actions stated in 
the "Notes" is to locally close valves but this modeled as a simple action inside of the control room. This 
comment applies to HEP-1E3-3 as well. 



LEVEL OF F&O 
SIGNIFICANCE 

SJ-1 A/B 

SJ-2 A/B 

7B A/B 
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IMPORTANCE 
HRA SCIENTECH PEER REVIEW COMMENTS TO 

APPLICATION 
In the Surry HRA Post-Initiator Notebook, the following dependency issues need to be addressed. Addressed with 
1. Section 2.4.4 Detailed Analysis of HEP-lE0-8, HEP-2E0-8 Dependency. I would imagine this HFE occurs in Sensitivity #1 

cutsets along with SIS manual actuation (HEP-lE0-4, HEP-2E0-4) and there may be a cognitive dependence. 
2. Section 2.4.8 Detailed Analysis of HEP-lE0-13-Sl, HEP-2E0-13-Sl Dependence. Good bullet identifying 

the relationship with other basic events. The next step is to describe how this dependence is evaluated (also 
applies to HEP-lE0-16). 

In the Surry HRA Post-Initiator Notebook, the following dependency issues need to be addressed. Addressed with 
The Surry decision tree for evaluating dependencies is unique and key assumptions should be evaluated via Sensitivity #1 
sensitivity studies. For example, in the Surry approach the time window (total time available) has more 
impact than on the time that the actions would occur. Specifically, if two actions occurred within 5 minutes 
of each other but there was 2 hours available, then the dependence is assessed as low. 
There are numerous places in the Surry HRA where exceptions are taken to standard methodologies, or Addressed with 
where specific modeling assumptions have been made. Specific comments have been provided on some of Sensitivity #1 
these in other Observations. Where such exceptions and assumptions are used, however, it is important 
that they be obvious to users of the PRA, and that their potential impact on PRA results be examined, 
understood, and documented. Examples of methodology exceptions or modeling assumptions that should 
be identified as assumptions, and evaluated (e.g., via sensitivity studies) for consideration as "key 
assumptions" (i.e., those for which use of alternate assumptions might result in significantly different 
results) include: 
1) Use of a dependency model different than defined in ASEP, for the pre-initiator actions 
2) Approach and assumptions related to the interpretation and quantification averaging of the Operator 

Survey results 
3) Lack of treatment of internal flooding and external events human actions 
4) Applicability (or limitations on applicability) of actions relative to LERF 
5) Basis for assignment of sigma values for the Pc calculations using the HCR model 
6) Basis for extent of cutset review in looking for dependencies among HFEs in cutsets 
7) Basis for assignment of error factors (different than ASEP) for the post-initiator actions 
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2010 SPS PRA Focused Peer Review 

The. Surry PRA model underwent a focused peer review in February 2010 using the PRA Peer Review Certification 
process performed by the Pressurized-Water Reactor Owners Group (PWROG). To determine whether a full scope or 
focused peer review was necessary, the changes to each of the model elements were reviewed to assess whether the 
changes involved either of the following: 

• new methodology 
• significant change in the scope or capability 

If changes to an element involved either a new methodology or a significant scope or capability change, then the element 
requires a peer review as required in the ASME PRA standard (RA-Sb-2005). Based on the assessment of the changes 
to each PRA model element, a peer review was performed on the elements shown below: 

Peer Reviewed Elements 

ELEMENT HIGH LEVEL REQUIREMENT 
IE - Initiating Events Initiating Events Review support system initiator modeling meets SRs IE- C6, C7, 

CB, C9, and C12. 
AS - Accident Accident Sequence Review upgraded event trees for SBO, RCP Seal, LOCA,. 
Sequence SGTR and ATWS meets all HLRs for AS. 
HR - Human Reliability Human Reliability Review implementation of SPAR-H methodology meets 
Analysis Analysis HLR-HR-G. 
IF - Internal FloodinQ Internal FloodinQ Review internal floodinQ model meets all HLR5 for IF. 
QU - Quantification Quantification Review conversion to CAFTA meets HLRs for QU-B, C, and D. 

The AS and IF elements required a full review against the high level requirements (HLRs). However, changes in the IE, 
HR and QU elements only required specific HLR verification. The review process included: 
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• Review of the PRA model against the technical elements and associated supporting requirements (SRs) - Focus is 
on meeting capability category II 

• At the SR level, the review team's judgment was used to assess whether the PRA meets one of the three capability 
categories for each of the SRs. 

• Evaluation of the PRA model is supported by: 
o NEI 05-04 process 
o Addendum to ASME/ANS PRA Standard RA-S-2008 
o SR interpretations from ASME website 
o NRC clarifications and qualifications as provided in Appendix A of RG 1.200, Rev. 2 
o Reviewers' experience and knowledge 
o Consensus with fellow reviewers 
o Input and clarifications from the host utility 

The gaps identified during the self-assessment that remain to be addressed are listed in Table below: 

2010 SPS Peer Review Remaining Gaps that Need to be Addressed1 

NEI 

TITLE DESCRIPTION 
ELEMENT I CURRENT STATUS I 

IMPORTANCE TO APPLICATION 
ASMESR COMMENT 

Gap#1 For each flood area, identify the IFS0-81 No documentation on why None. This is judged to be a documentation 
potential sources of flooding. floods in containment were consideration only and does not affect the technical 

screened out. adequacy of the PRA model or sequences relevant to 
this application. 

Gap#2 The NRC clarification for Cat II says to IFSN-A6 No documentation discussing This is judged to be a primarily a documentation 
address jet impingement, humidity, etc. how jet impingement, pipe wipe, consideration only. This issue does not affect 
qualitatively using conservative humidity and other types of sequences relevant to this application. 
assumptions. failures impact plant systems. 



NEI 
Title Description Element/ 

ASMESR 
Gap#3 Document the relative contribution of LE-G3 

contributors to LERF. 

Gap#? Document the system functions and SY-C2 
boundaries. 

Gap#9 Initiating Event Fault Tree Modeling. IE-C10 
IE-C12 

Gap Use of SPAR-H methodology, which HR-E3 
#10 does not meet the intent of several SRs HR-G4 

in the HR element. HR-G6 
HR-12 
HR-13 
HR-E4 
HR-G1 
HR-G3 
HR-G5 

Gap Walkdown sheets do not contain all the IFS0-82 
#11 requested information. IFQU-A9 

Current Status I Comment 

No documentation of LERF 
contributions for accident 
sequences. 

All documentation requirements 
are considered met except for 
completion of walkdown 
checklists. 

IE-C10: Not all possible 
combination of cutsets are 
captured, 
IE-C12: No comparison with 
generic sources for initiating 
events modeled using fault 
trees. 

New Human Error Probabilities 
(HEPs) added to the SPS PRA 
were based on SPAR-H. The 
Peer Review identified the 
SPAR-H methodology is not a 
consensus model and has 
some limitations. 

IFS0-82: Complete the 
walkdown sheets and verify no 
impact to IF events. 
IFQU-A9: Similiar to IFS0-82, 
need to clearly document the 
spatial relationship between 
flood sources and PRA 
equipment. 
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Importance to Application 

None. This is judged to be a documentation 
consideration only and does not affect the technical 
adequacy of the PRA model. 

None. This is judged to be a documentation 
consideration only and does not affect the technical 
adequacy of the PRA model. 

A fault tree/cutset review indicated that this issue does 
not impact this application.3 Comparison with generic 
sources and similar plants is expected to render similar 
results to the I Es compared.4 Any impact to this 
application of findings related to initiating events are 
bounded by the results of Sensitivity #3 which 
increases LOOP frequencies in the S007Aa model by a 
factor of 10. 

The impact of this gap on this application was 
evaluated by performing a sensitivity study (Sensitivity 
#1) which multiplies HEPs in the S007Aa model by 10. 
This sensitivity demonstrates that this issue does not 
impact the results of this analysis. 

This is judged to be a primarily a documentation 
consideration only. This issue does not affect 
sequences relevant to this application. 



Notes: 
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Note 1: Gaps 4, 5, 6 and 8 have been addressed in 8007 Aa. 

Note 2: Gaps 9 through 11 were identified during the 2010 PWROG focused PRA peer review. 

Note 3: IE-C10: If fault-tree modeling is used for initiating events, CAPTURE within the initiating event fault tree models all 
relevant combinations of events involving the annual frequency of one component failure combined with the 
unavailability (or failure during the repair time of the first component) of other components. Following are the 
Peer Review comments with applicability response to this LAR: 

F&O: 2-2, 2-3 Assessment: Cat 1-111 is NOT Met 

Basis: A review of SSIE cutsets found that they are not adequate due to: 

(1) The cutsets do not include all possible combinations; for example, (a) Train A CCW pump fails-to-run and 
Train B CC pump fails-to-start is in the cutset, but other failure events that could lead to Train B CCW pump fails
to-start such as AC failure, No Actuation Signal are not included; (b) relief valve failure is not showing up in the 
cutsets of loss of CCW 

Response: 
Fault Tree review indicated that these types of basic events are modeled but are truncated out of the final results. 
Any impact to this application of findings related to initiating events are bounded by the results of sensitivity #3 
which increases LOOP frequencies in the S007Aa model by a factor of 10. Therefore, this F&O does not impact 
the result of this analysis. 

(2) Cutsets including both PROB-xxxxxB-STDBY (Train B) and -PROB-xxxxxA-STDBY (Train A) events may be 
underestimating the impact 

Response: 
Cutset review indicated that alignment probabilities were not significant to this evaluation. 
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(3) Surry SSIE models do not include passive failures (i.e. pipe breaks affecting only the source system) which 
are screened from the flooding analysis. These failure modes may be important in the SSIE model. For the CC 
system the model includes this IE, (%FLOOD-AB-SPRAY-CCP1ABCD SPRAY IN AUX BLDG 2'-0" ELEV IN 
VICINITY OF CC PUMPS 1-CC-P-1AIB/CID) 

Response: 
Inclusion of these low probability passive failure modes would not impact the accident scenarios that are 
significant to this application (i.e. LOOP). Any impact to this application of findings related to initiating events are 
bounded by the results of sensitivity#3 which increases LOOP frequencies in the S007 Aa model by a factor of 10. 
Therefore this F&O does not impact the result of this analysis. 

Note 4: IE-C12: COMPARE results and EXPLAIN differences in the initiating event analysis with generic data sources to 
provide a reasonableness check of the results. Following are the Peer Review comments with applicability 
response to this LAR: 

F&O: 3-4 Assessment: Cat 1-111 is NOT Met 

Basis: Comparison of IE frequencies to industry mean values is performed in SPS PRA Notebook Part Ill, Volume 
IE.3, Revision 1, Table 2-4 by comparing 7 modeled Initiating Events with 5 other unit results and to NUREGICR-
5750. The remaining 12 Initiating Events (with Fault Trees) are not compared. Other Initiating Events are not 
compared. 

Response: 
This is primarily a documentation concern. The Loss of SW IE was compared to the standard and the industry 
means and was demonstrated to be reasonable. The SPS Loss of SW IE is unique due to the gravity feed 
configuration. The comparison of the modeled I Es demonstrated that the Surry frequencies were within the range 
of the standard and similar plants. The IEs that were not compared are expected to have similar results. Any 
impact to this application of findings related to initiating events are bounded by the results of sensitivity#3 which 
increases LOOP frequencies in the S007 Aa model by a factor of 10. Therefore, this F&O does not impact the 
result of this analysis. 
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The following F&Os from the 2010 SPS PRA Focused Peer Review are considered closed: 

2010 SPS Peer Review Closed F&Os 

DESCRIPTION F&OCOMMENT DOMINION RESPONSE STATUS 

F&O: Mission time for The turbine driven AFW pump logic used The modeling of the TDAFW pump failure to run This F&O 
1-10 TDAFW during under gate U1-SGC-BO is based on a 24 hour with a mission time of 24 hours instead of 4 question is 

a SBO is 24 mission time. This may be somewhat hours is conservative. The basic approach considered 
hours, which is conservative since the turbine driven pump is taken for adding different running failure basic CLOSED. 
conservative. only credited for 4 hours in SBO. events with different mission times is that if the 

24 hour mission time basic event has a high risk 
importance, then a new basic event with a 
mission time for the sequence would be 
developed. Since the importance of the TDAFW 
running failure basic events is not significant, a 
separate basic event was not added. 

F&O: Consider Recovery events are added to cutsets based The two recovery actions that the reviewer This F&O 
3-5 adding some on post-processing with QRECOVER and identified as not being in the Surry PRA model question is 

recovery basic plant-specific rule file as discussed in SPS but were calculated in the HR.3 model notebook considered 
events to the HR.3 notebook, Section 2.2, and the QU.1 were removed from the model during the CLOSED. 
fault tree model notebook. Some recovery actions (e.g., REC- transition from the Winnupra model to the Cafta 
instead of FTSCC and REC-FTSBC) should be modeled model. Since the standby pumps get an auto-
adding as part as HEPs in the FT so all pertinent cutsets are start signal if the running pump fails, these 
of post- generated and dependency assessed. REC- recoveries were AND'd with the failure of the 
quantification FTSCC and REC-FTSBC are listed in HR.3 as pressure switch. Since these were not showing 
processing recovery events; however, they are not utilized up in the cutsets, it was determine that credit for 
using in the quantification process. These actions the operator recovery would not be included. If 
QRECOVER. are typically utilized in Initiating Event fault these pressure switch failure basic events had a 

trees in conjunction with auto-start failures. high importance, then adding the recovery credit 
Not modeling these actions may cause cutsets would be considered. 
not to be generated, dependencies not 
evaluated, and overall results impacted. 



DESCRIPTION F&OCOMMENT 

F&O: Use of SPAR-H The plant's approach to analyzing HEPs is 
3-19 for HRA has more involved than the Category I 

limited requirements (it is actually closer to Category 
accounting for 111111), but it does not address all of the PSFs 
Performance identified for the Category 11/111 requirements (a 
Shaping Factors. limitation of the SPAR-H method); therefore, 

MET was selected for Category I. While 
SPAR-H methodology is close to meeting CC 
111111, one of the limitations is that the PSFs are 
limited to the eight chosen. Additionally, each 
of the eight PSFs should be evaluated for 
interaction impacts which are not covered by 
the method. 

F&O: QU.2 does not SPS QU.2 Notebook Section 2.3.2 discusses 
2-8 include detailed the dominant core damage accident 

description of sequences and has a detailed description of 
the CDF and the top 5 sequences. Section 2.3.3 discusses 
LERF cutsets. the top CDF cutsets but does not document 

the review of a sample of significant cutsets. 
It is noted that Section 2.4.2 documents the 
review of nonsignificant cutsets. SPS QU.2 
Notebook documents a review of the top 5 
sequences but has no review of a sample of 
significant cutsets. 

2012 SPS PRA Focused Peer Review 

' 
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DOMINION RESPONSE STATUS 

Since this F&O relates to using SPAR-H, and This F&O 
F&O 3-18 indicates that SPAR-H method is not question is 
a valid method to meet Cat II, then this F&O will considered 
be closed out to F &O 3-18. CLOSED. 

Detailed descriptions of the CDF and LERF This F&O 
cutsets are contained in the worksheets named question is 
"Top 100 U1 CDF Cutsets" and "Top 100 U1 considered 
LERF Cutsets" in Attachment 3 of the QU.2 CLOSED. 
notebook. 

A focused scope Peer Review of the SPS PRA model. against the requirements of the ASME I ANS PRA standard 
RA-Sb-2005 and any Clarifications and Qualifications provided in the NRC endorsement of the Standard contained in 
Revision 2 to RG 1.200 was conducted in June 2012. 

In the course of this review, thirty (30) new F&Os were prepared, including twenty-one (21) suggestions, and nine (9) 
findings. Many of these F&Os involve documentation issues. The 21 ·suggestions do not affect the technical adequacy of 
the PRA model and have no impact on the results of this evaluation. The following 9 findings have been evaluated as 
described below: 



F&O ELEMENT 

1-2 IE-C6 

1-6 QU-B7 

1-8 DA-05 
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Nine Findings from 2012 SPS PRA Focused Peer Review 

F&O DETAILS POSSIBLE RESOLUTION BASIS OF SIGNIFICANCE IMPORTANCE TO APPLICATION 

Scenario 1 in AS.2, Attachment 3, Appendix ISLOCA-F is Expand the discussion to include the The calculated impact on CDF There is no impact on CDF or LERF 
screened even though the event frequency would be probability of operator failure to secure is small (<1%), the impact as this is a documentation 
greater than 1.0E-06 (calculated as 3.85E-06). This HHSI and other failure modes that needs to be more fully enhancement (Ref. PRACC 16415), 
scenario should be reconsidered to ensure the screening would result in continued HHSI documented to ensure the therefore this gap has no impact on 
is appropriately justified using the criteria specified in operation given a rupture in the LHSI screening criteria is met. this application. 
IE-C6. piping. 
This guidance does not seem to be technically supported Remove the mutually exclusive logic The impact of the removal of A bounding sensitivity study 
by NUREG/CR-5485 Section 5.4.4 which only supports for common cause failures or modify the basic event combinations evaluating the removal of the 
removal of combinations of two common cause failure the logic to ensure only combinations cannot be estimated based on mutually exclusive logic for common 
events where the combinations include the same pump of events including a common available information. cause failures results in an increase 
(e.g., CCF of Pumps A and B in combination with CCF of component and failure mode (e.g., However, because this process in the baseline CDF and LERF 
pumps A and C). Further, NUREG/CR-5485 Section 5.2 Component A Independent Failure to may impact the importance of values (Ref. PRACC 16418) . The 
notes that NUREG/CR-4780, Volume 1 discusses Start in combination with CCF of high safety significant impact of this gap on this application 
conditions under which these combinations may be valid Component A and B to Start) are components, it is designated as was evaluated by performing a 
(see NUREG/CR-4780, Volume 1, Section 3.3.1). removed. a finding. sensitivity study (Sensitivity #2) 

which multiplies CCFs in the S007Aa 
model by 10. 

A global assumption is made that staggered testing is Provide justification for application of The alpha factors for A bounding sensitivity study 
applicable to all common cause events SPS DA.3 the staggered testing assumption to .components tested on a non- changing all CCFs from "staggered 
Revision 5, Section 2.2.1, Item 1). Typically, some components tested on an outage staggered basis are typically basis" to "non-staggered basis" 
components such as containment isolation valves, HHSI frequency including verification that higher than those tested on a results in an increase in the baseline 
isolation valves, and others may only be tested during the redundant components are tested by staggered basis. Therefore, CDF and LERF values (Ref. PRACC 
outages. Additional justification for application of the different personnel at different times or this could be a significant 16419. The impact of this gap on 
staggered testing assumption to those components tested apply alpha factors based on a non- impact on CDF or LERF · this application was evaluated by 
on an 18 month basis during outages is needed. staggered testing scheme to those depending on the specific , performing a sensitivity study 

components. . components affected. (Sensitivity #2) which multiplies 
CCFs in the S007Aa model bv 10. 



F&O ELEMENT F&O DETAILS 

1-10 DA-06 The AAC diesel is included in a common cause group 
with the other emergency diesel generators even though 

SY-B3 
SPS notebook SY.3.EP states that "The AAC diesel has a 
different manufacturer for the generator and the diesel 
engine and is unique to both units." 

SPS DA.3 addresses this in an assumption that states 
that "If SBO diesel is modeled as one of the EDG CCF 
groups, because of the less similarity between the EDG 
and SBO diesel, the alpha factor of 3 of 3 EDGs CCF to 
run may be set as 1.06E-2*0.9 = 9.54E-3 and the alpha 
factor of AAC diesel and 2 EDGs CCF to run may be set 
as 1.06E-2 * 0.1 = 1.06E-3." However, there is no 
technical basis for the factor of 10 reduction, only a 
qualitative discussion, yet this is dispositioned as not 
being a source of uncertainty. 

2-2 IE-C3 The issue of ISLOCA flood propagation and steaming 
effects in the Safeguards Building is not adequately 
addressed. Section 2.4 of the IE.1 notebook states that 
flooding/spatial effects need not be considered because 
an unisolated ISLOCA was assumed to go directly to core 
damage. However, if there is a successful isolation prior 
to core damage, there is still a question about the effects 
of the water/steam that was already leaked. For 
example, AFW pump operation should be shown not to 
be impacted, as well as potential effects on the credited 
isolation valve itself. 

The PRA staff researched the issue during the peer 
review and provided information that appears to justify the 
operability of the isolation valve, but additional analysis is 
reauired and needs to be documented. 

POSSIBLE RESOLUTION 

There are two approaches that can be 
considered. The most defensible 
approach would be to identify all 
legitimate common elements between 
the EDGs and the SBO diesel, review 
the CCFWIN database to exclude 
diesel failure mechanisms that are not 
common between the Surry EDGs and 
the SBO diesel, and calculate the 
actual alpha factors. 

The second approach would be to 
identify that the factor of 1 O reduction 
in the alpha factor is an estimate 
without a numerical basis, which 
makes it a plant-specific modeling 
uncertainty for Surry. Then sensitivity 
analyses could provide some insight 
into the importance the assumed 
factor (0.1, 0.2, 0.5, etc.) would have 
on the results. 
For the successfully isolated lSLOCA 
sequences, consider potential flood 
and steam effects from water that 
leaked out the break prior to isolation. 
Also, consider the potential for the 
isolation valve to be failed due to the 
effects. 
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BASIS OF SIGNIFICANCE IMPORTANCE TO APPLICATION 

The qualitative discussion of A bounding sensitivity study 
not all diesel CCF mechanisms evaluating the common cause group 
existing between the EDGs and of emergency generators results in 
the SBO diesel is legitimate. an increase in the baseline GDF and 
However, the selection of 0.1 LERF values (Ref. PRACC 16420). 
does not have a numerical The impact of this gap on this 
justification, and could application was evaluated by 
potentially be conservative or performing a sensitivity study 
non-conservative, and it is not (Sensitivity #2) which multiplies 
apparent the degree to which it CCFs in the SOO?Aa model by 10. 
affects the results since no 
sensitivities were documented. 

Any modeling assumption that 
could result in lowering the 
importance of the EDGs could 
impact applications such as 
MSPI. 

Flood propagation and steam There is no impact on GDF or LERF 
effects may not be an issue, but as this is a documentation 
it cannot be determined for enhancement (Ref. PRACC 16421 }, 
certain without further therefore this gap has no impact on 
evaluation. this application. 



F&O ELEMENT F&O DETAILS 

2-3 DA-A2 Regarding component boundaries, Section 3.3.1 of the 
CCF GARD (NF-AA-PRA-101-2062, Rev. 4) states, 

DA-D6 
'When defining common cause failure events (and 
utilizing generic data concerning the probability of these 
events), the analyst must ensure that the component 
boundaries assumed for common cause failures are 
consistent with the boundaries used for the independent 
failures." DOM.DA.1 Rev. 2 states "To ensure 
consistency between the generic database and the plant 
specific database, the component boundary needs to be 
verified. This notebook documents the generic database 
with component boundaries defined according to 
NUREG/CR-6928 (Ref. 6.1 ). This generic database shall 
be applicable to all of the Dominion PRA models." 

However, Assumption 8 in Section 2.2.1 of SPS DA.3 
Rev. 5 states "CCF data boundaries were not compared 
to the boundaries of DOM DA.1. Generic common cause 
failure factors were used because no plant specific 
common cause failures were identified. A review of the 
generic common cause failures indicates that its 
boundaries were wider than DOM DA.1 boundaries." 

POSSIBLE RESOLUTION 

Review CCF (and even the 
independent failure data) for 
component boundary consistency with 
the generic data and CCF factors. 
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BASIS OF SIGNIFICANCE IMPORTANCE TO APPLICATION 

While it is recognized that There is no adverse impact on CDF 
modeling extra events (such as or LERF as this is a model 
diesel generator output enhancement and as stated in the 
breakers when they are part of description adds modeling 
the diesel component boundary conservatism (Ref. PRACC 16422), 
in NUREG/CR-6928) is therefore this gap has no impact on 
conservative, for accuracy and this application. 
compliance with the Dominion 
GARD and DOM.DA.1 
notebook, component 
boundaries should be 
consistent with the data. 



F&O ELEMENT F&O DETAILS 

2-5 SY-B3 The CCF grouping appears to have been performed 
properly for pumps and some MOVs examined. 

DA-A1 
However, checks of the Electric Power system model and 
check valves in SI and FW models show CCF 
combinations that are missing. In the Electric Power 
system model, the CCF of buses, inverters, breakers and 
fuel oil pump strainers (possibly other components as 
well) were modeled for complete failure of all in the group, 
but not for smaller numbers. For example, Table 3.8-1 
shows 1 EETFM-C8-480TFM being comprised of eight 
transformers. However, failure of a group as small as 2 
(e.g., transformer 1 H/1J) could be significant, as these 
transformers feed the 480V buses that power the 1A/2A 
and 1 B/2B recirculation spray pumps. While it is 
acceptable to model CCF of combinations greater than 4 
jointly (as is stated in the Section 3.2.2 of the GARD, this 
means creating a joint probability that sums all the 5/8, 
6/8, 718 and 8/8 combinations into one), the individual 
combinations of 2, 3 and 4 still need to be captured. 

The other logic reviewed that are missing combinations 
are seen under gates 1-Sl-82, 1-Sl-236, 1-FW-27, 1-FW-
28, 1-FW-29 and 1-FW-61/1-FW-62. These instances 
were identified in a short review of the system models, 
and the review team is concerned the problem is 
widespread. 

Another item noted is Section 2.3 of the DOM.DA.3 
notebook states "The Supply Breakers that feed the 
Emergency Buses, if there is a loss of off-site power, 
should be modeled for a common cause failure to open 
when the Emergency Diesel Generators are required to 
be running and supplying power to the emergency 
buses." This was not modeled in the EP fault trees (they 
would be expected under gates 1-EP-BKR-15H8-FTO 
and 1-EP-BKR-15J8-FTO-LC, etc.). 

2-8 SY-B3 The DOM.DA.3 R3 notebook Section 2.3 states that CCF 
of air-cooled transformers would not be modeled. There 

DA-A1 
is no mention of this in the EP system notebook. Many of 
the transformers modeled in the PRA are air-cooled but 
have CCF modeled. The Surry PRA model would need 
to be updated to match the assumption in the DOM DA.3 
notebook. 

POSSIBLE RESOLUTION 

Perform a thorough review of all 
system models to identify any missing 
CCF groups. It is acceptable to treat 
the combinations greater than 4 
failures a single event as long as the 
combinations are summed and treated 
as complete system failure. For such 
cases, it is still necessary to model the 
combinations of 2, 3 and 4 failures. 

' 

Update the model to be consistent 
with the DOM DA.3 guidelines. 
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The missing CCF component A bounding sensitivity study of 
groups yields non-conservative additional CCFs results in an 
and potentially significant increase in the baseline CDF and 
results. LERF values (Ref. PRACC 16423). 

The impact of this gap on this 
application was evaluated by 
performing a sensitivity study 
(Sensitivity #2) which multiplies 
CCFs in the S007Aa model by 10. 

This is presented as a finding There is no adverse impact on CDF 
because the PRA staff or LERF as this is conservative and 
identified that the assumption in will be removed from the model (Ref. 
the DA.3 Rev. 3 notebook is PRACC 16424); therefore this gap 
correct and the model should has no impact on this application. 
be updated. 



F&O 

2-9 

ELEMENT F&O DETAILS 

DA-E3 EPRI generic CCF sources of model uncertainty are 
tabulated in Table 1 of the SPS DA.3, Rev. 5 notebook. 
DA-A-2 notes that component boundaries are not 
consistent with the failure data, but states that this is a 
consensus model approach and not a souree of 
uncertainty for Surry. This should be considered a source 
of model uncertainty and/or be corrected. 

Missing from the evaluation ·of sources of model 
uncertainty are all SPS-specific assumptions, including 
those tabulated in SPS DA.3 Rev. 5 Section 2. 2. 

POSSIBLE RESOLUTION 

Evaluate the plant-specific sources of 
model uncertainty related to the Surry 
CCF analysis. 

Serial No. 16-263 
Docket Nos. 50-280/281 

Attachment 4 
Page 31 of 41 

BASIS OF SIGNIFICANCE IMPORTANCE TO APPLICATION 

Sources of uncertainty specific There is no impact on CDF or LERF 
to the Surry CCF analysis need as this is a documentation 
to be considered. enhancement (Ref. PRACC 16425), 

therefore this gap has no impact on 
this application. 

Review of Open Issues against the PRA Model (PRA Configuration Control) 

The PRA Configuration control database (PRACC) was reviewed in order if any known modeling issues open against the 
S007 Aa model could impact the results of this analysis. The following open issues were identified from Surry's PRACC 
database. These issues were addressed either by adjusting the S007 Aa PRA model used to perform this risk evaluation, 
or by performing a sensitivity study to demonstrate that the issue was not significant to this analysis. 

ID DATE IDENTIFIED DESCRIPTION IMPORTANCE TO APPLICATION 

1790 3/8/2004 
Evaluate 1(2)CWHEP-LIC-1(2)06NB via HRA methods. Current value is 

Addressed with Sensitivity #1 selected to be consistent with 1CWHEP-LIC-LVL. 

2509 3/6/2007 
According to industry benchmark survey, consequential LOOP after a unit 

Addressed with Sensitivity #3 transient should be included in the model. 

During the 2008 model update, the MAAP runs for the different scenarios 

9486 10/21/2008 
were not completed in time before the model change freeze date. Need to 

Addressed with Sensitivity #1 update the HEPs in the HR.2 notebook using the times calculated from the 
MAAP runs. 



ID DATE IDENTIFIED 

11521 7/7/2010 

11522 7/7/2010 

DESCRIPTION 

In 2002, an operator survey was complete to document timing estimates from 
operators of various experience levels. The timing results from the survey are 
used in the HRA for the HEPs. Table 6.1 of HR.2 states "the response times 
for operator actions may be estimated by procedure talk through or operator 
surveys. Therefore, this is retained as a source of uncertainty." For the SPAR-
H HEPs, time available is based on engineering judgment. The delay 
(TDelay), action(TM) and response times (T1/2) are conservative estimates 
based on a table top review of the procedures as well as input from other 
HEPs of similar actions and events. 

For the SPAR-H HEPs recently added to the SPS PRA model, the time 
available to complete the actions were not based on applicable generic 
studies (e.g. thermal/hydraulic analysis or simulations from similar plants) but 
on engineering judgment. In addition, prior HEPs were developed using the 
results of a 2002 survey and not on thermal/hydraulic analysis. 

(This F&O originated from SR HR-G4) 

Associated SR(s): HR-G4 
SPS HR.2 does not check the consistency of the post-initiator HEP 
quantifications. A comparison of previous HEP values with current HEP 
values is found in the QU.2 notebook supporting files but no relative 
comparisons are made. 

A review of the SPS HEPs relative to each other to check for reasonableness 
has not been performed. 

(This F&O originated from SR HR-G6) 

Associated SR(s): HR-G6 
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ID DATE IDENTIFIED 

11S23 7/7/2010 

11S24 7/7/2010 

DESCRIPTION 

The delay (TDelay), action TM and response times (T1/2) are conservative 
estimates based on a table top review of the procedures as well as input from 
other HEPs of similar actions and events. 

The newly added SPAR-H HEPs based the required time to complete actions 
on a table top review of the procedures and input from other procedures. 

To meet CC II, base the required time to complete the actions (for significant 
HEPs) on action time measurements in either walkthroughs or talkthroughs of 
the procedures or simulator observations. 

(This F&O originated from SR HR-GS) 

Associated SR(s ): HR-GS 

Several documentation issues were identified: 

1. Table 4 of HR.4 contains an error factor for each of the analyzed groupings 
of dependent operator errors. However, there is no explanation of how the 
error factor was derived. The equation for deriving the error factor is 
contained in Attachment 3, HEP Replacements worksheet, in HR.4. 

(This F&O originated from SR HR-11) 

Associated SR(s): HR-11, HR-12 
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ID DATE IDENTIFIED 

11526 7/7/2010 

DESCRIPTION 

***Cloned from Record 11524*** 

From the Surry 2010 Peer Review report documented in Surry notebook Part 
IV Appendix A.3. 

This F&O contained several different issues. Thus, this PRACC record was 
cloned so that each issue has its own PRACC record. 

Several documentation issues were identified: 

3. The SPAR-H HEPs recently added to the SPS PRA model are documented 
in HR.2. Four HEPs noted in Table A-2 (New HEPs Added) that were 
evaluated, do not appear in the Fault Tree. One new HEP listed (HEP-
CPORTGENRMP) was not analyzed and is also not in the FT. New HEPs 
added for the recent model update were not necessarily covered by the 2002 
survey results. System Analysis notebooks and review of HR.2 does not 
indicate that simulator observations or talkthroughs with operators were 
performed. For the SPAR-H HEPs recently added to the SPS PRA model, the 
time available to complete the actions were not based on applicable generic 
studies (e.g. thermal/hydraulic analysis or simulations from similar plants). 

(This F&O originated from SR HR-11) 

Associated SR(s): HR-11, HR-12 
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ID DATE IDENTIFIED 

11538 7/8/2010 

DESCRIPTION 
From the Surry 2010 Peer Review report documented in Surry notebook Part 
IV Appendix A.3. 

SPS GARD NF-AA-PRA-101-2052 states in Section 3.5, "the SPAR-H model 
is not recommended where more detailed analysis of diagnosis errors is 
needed" and references NUREG/CR-1842 for more information. The NUREG 
states "This approach results in a somewhat 'generic' answer that is sufficient 
for some of the broad regulatory applications for which SPAR-H is intended, 
but perhaps is insufficient for detailed plant-specific evaluations (a limitation)" 
and also references NUREG-1792. This NUREG states "detailed 
assessments of the significant HFE contributors should be performed." 

The SPAR-H methodology is not a consensus model and seldom used in 
plant specific utility PRAs. Referenced documents show it should not be used 
to obtain detailed results. Additionally, it cannot be assumed that conservative 
results are obtained by SPAR-H as the evaluation of PSFs better than 
nominal can produce nonconservative values. 

(This F&O originated from SR HR-G1) 

Associated SR(s): HR-G1 
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ID DATE IDENTIFIED 

11568 7/13/2010 

12796 4/19/2011 

DESCRIPTION 
From the Surry 2010 Peer Review report documented in Surry notebook Part 
N Appendix A.3. 

The analysis uses an "engineering judgment" approach to dependency 
analysis which considers most "recognized" PSFs. Most of the dependencies 
are associated with one or two factors, and it is not clear how all of the 
"recognized" factors affect any single dependency analysis. There is no 
comparison of the "engineering judgement" based results to results that would 
be obtained from using other techniques such as the HRA calculator. A 
comparison of the Surry dependency results with those obtained from using 
an available dependency calculator produced the same results if only one 
PSF were considered. Also, differences were obtained when comparing 2-
and 3-error combination dependencies. 

Newer techniques for analyzing dependency are available. These techniques 
allow consideration of multiple PSFs during the analysis. 

(This F&O originated from SR HR-G7) 

Associated SR(s): HR-G7 

Surry has had two LOOP events in the last few years. On October 7, 2006, a 
plant centered LOOP occurred due to turbine building siding getting blown off 
and landing on RSST bus ba,rs. On April 16, 2011, a tornado hit the 
switchyard causing a LOOP. The initiator frequency for LOOP used in the 
Surry PRA should be reviewed to determine if they need to be updated. 
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ID DATE IDENTIFIED 

16418 7/26/2012 

16419 7/26/2012 

DESCRIPTION 
This guidance does not seem to be technically supported by NU REG/CR-
5485 Section 5.4.4 which only supports removal of combinations of two 
common cause failure events where the combinations include the same pump 
(e.g., CCF of Pumps A and Bin combination with CCF of pumps A and C). 
Further, NUREG/CR-5485 Section 5.2 notes that NUREG/CR-4780, Volume 
1 discusses conditions under which these combinations may be valid (see 
NUREG/CR-4780, Volume 1, Section 3.3.1). 

Therefore, It may be allowable to remove combinations of independent failure 
of Pump A and CCF of Pumps A and B in the same cutset. However, it does 
not seem valid to remove cutsets involving independent failure of Pump A and 
CCF of Pumps B and C. This is especially problematic in the mutually 
exclusive logic for the diesels where cutsets containing independent failure of 
the AAC diesel and common cause failure of two of the emergency diesels. 
Since there are substantial differences in design between the AAC Diesel and 
the other diesels, it does not seem valid to remove these combinations. 

(This F&O originated from SR QU-87) 

APH Update on 04/11/2014 

Removed all mutually exclusive logic on CCF combinations from AS-MUTX 
fault tree. This will allow the cutsets with a combination of a CCF event and 
independent event to be kept. 
F&O 1-8 

A global assumption is made that staggered testing is applicable to all 
common ca,use events (SPS DA.3 Revision 5, Section 2.2.1, Item 1 ). 
Typically, some components such as containment isolation valves, HHSI 
isolation valves, and others may only be tested during the outages. 
Additional justification for application of the staggered testing assumption to 
those components tested on an 18 month basis during outages is needed. 

<This F&O oriainated from SR DA-05) 
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ID DATE IDENTIFIED 

16420 7/27/2012 

16422 7/27/2012 

DESCRIPTION 
The AAC diesel is included in a common cause group with the other 
emergency diesel generators even though SPS notebook SY.3.EP states that 
"The AAC diesel has a different manufacturer for the generator and the diesel 
engine and is unique to both units." 

SPS DA.3 addresses this in an assumption that states that "If SBO diesel is 
modeled as one of the EDG CCF groups, because of the less similarity 
between the EDG and SBO diesel, the alpha factor of 3 of 3 EDGs CCF to 
run may be set as 1.06E-2*0.9 = 9.54E-3 and the alpha factor of AAC diesel 
and 2 EDGs CCF to run may be set as 1.06E-2 * 0.1 = 1.06E-3." However, 
there is no technical basis for the factor of 1 O reduction, only a qualitative 
discussion, yet this is dispositioned as not being a source of uncertainty. 

(This F&O originated from SR SY-83) 
Regarding component boundaries, Section 3.3.1 of the CCF GARD (NF-AA
PRA-101-2062, Rev. 4) states, "When defining common cause failure events 
(and utilizing generic data concerning the probability of these events), the 
analyst must ensure that the component boundaries assumed for common 
cause failures are consistent with the boundaries used for the independent 
failures." DOM.DA.1 Rev. 2 states "To ensure consistency between the 
generic database and the plant specific database, the component boundary 
needs to be verified. This notebook documents the generic database with 
component boundaries defined according to NUREG/CR-6928 (Ref. 6.1 ). 
This generic database shall be applicable to all of the Dominion PRA models." 

'However, Assumption 8 in Section 2.2.1 of SPS DA.3 Rev. 5 states "CCF 
data boundaries were not compared to the boundaries of DOM DA.1. 
Generic common cause failure factors were used because no plant specific 
common cause failures were identified. A review of the generic common 
cause failures indicates that its boundaries were wider than DOM DA.1 
boundaries." 

(This F&O originated from SR DA-D6) 
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ID DATE IDENTIFIED 

16423 7/27/2012 

DESCRIPTION 
The CCF grouping appears to have been performed properly for pumps and 
some MOVs examined. However, checks of the Electric Power system model 
and check valves in SI and FW models show CCF combinations that are 
missing. In the Electric Power system model, the CCF of buses, inverters, 
breakers and fuel oil pump strainers (possibly other components as well) 
were modeled for complete failure of all in the·group, but not for smaller 
numbers. For example, Table 3.8-1 shows 1 EETFM-C8-480TFM being 
comprised of eight transformers. However, failure of a group as small as 2 
(e.g., transformer 1 H/1J) could be significant, as these transformers feed the 
480V buses that power the 1A/2A and 1 B/2B recirculation spray pumps. 
While it is acceptable to model CCF of combinations greater than 4 jointly (as 
is stated in the Section 3.2.2 of the GARD, this means creating a joint 
probability that sums all the 5/8, 6/8, 7/8 and 8/8 combinations into one), the 
individual combinations of 2, 3 and 4 still need to be captured. 

The other logic reviewed that are missing combinations are seen under gates 
1-Sl-82, 1-Sl-236, 1-FW-27, 1-FW-28, 1-FW-29 and 1-FW-61/1-FW-62. 
These instances were identified in a short review of the system models, and 
the review team is concerned the problem is widespread. 

Another item n_oted is Section 2.3 of the DOM.DA.3 notebook states "The 
Supply Breakers that feed the Emergency Buses, if there is a loss of off-site 
power, should be modeled for a common cause failure to open when the 
Emergency Diesel Generators are required to be running and supplying 
power to the emergency buses." This was not modeled in the EP fault trees 
(they would be expected under gates 1-EP-BKR-15H8-FTO and 1-EP-BKR-
15J8-FTO-LC, etc.). 

(This F&O oriQinated from SR SY-B3) 
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ID DATE IDENTIFIED 

16495 9/5/2012 

17079 3/12/2014 

DESCRIPTION 
EPRI TR-1025749, Losses of Offsite Power at U.S. Nuclear Power Plants -
2011, has been issued. 

Loss of Offsite Power Initiating Event Frequencies have been updated. 
Models need to update/revise/address the new LOOP generic data. 

During 2011, there were seven losses of all offsite power (LOOP) at U.S. 
nuclear power plants. The number of LOOPs in a given year has historically 
been between zero and six. Although there occasionally are years like 201 O 
when there is no loss of all offsite power at a U.S. nuclear plant or years like 
2011 when there were seven events, such years are infrequent. It should also 
be noted that each loss of offsite power to a unit is counted as an event. In 
several instances, the initiating condition affected all units at a station. In 
2011, severe weather conditions contributed to five of the LOOP events. East 
coast seismic activity contributed to two of the LOOP events. 

The MAAP parameter file lists parameter MWCSTO (ECST initial water 
inventory) as 91, 137 gal referencing Surry AFW Design Basis Document 
(SDBD-SPS-AFW) Rev. 13. This value is different in the latest revision of 
Surry DBD, and the Tech Spec minimum is 96,000 gal. Consider revising 
parameter MWCSTO. 

Also, HHSI pump flow curve (parameters ZHDP5 and WVPM5) references 
Rev.2 of ME-0771. The latest revision of this calculation is Rev.4 and it 
provides a slightly different pump curve (see test limit curve). Consider 
revising the HHSI pump curve per the latest revision of ME-0771. 

4/15/2014 per email dtd.4/1/2014 from CBL NSA's ECST sizing calc SM-1612 
seems to indicate that the ECST volume minimum setpoint is set so that the 
TS min available volume of 96,000 gal is met, accounting for unusable 
volume due to vortexing and suction nozzle position (page 12). 
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ID DATE IDENTIFIED 

17162 4/28/2014 

17182 4/28/2014 

17187 4/28/2014 

17920 42492 

\ 

DESCRIPTION 
Common cause and ·routine system alignments are generally appropriately 
considered for complicated safety system initiating event fault trees. 
However, for other systems (notably, electrical systems) there is no 
discussion or evidence of a review for initiators due to common cause of 
electrical systems or due to routine system alignments. GARD NF-AA-PRA-
101-204C identifies that transformers, battery chargers, and inverters are 
candidates for common cause. These common cause failures are modeled in 
the core damage mitigation fault trees. However, these common cause 
failures are not considered as initiating events, particularly for RSST 4KV 
transformers, vital inverters, and 125VDC battery chargers. Also, for 
example, unavailability of a backup battery charger may drive a plant 
shutdown given loss of the normally operating charger. 

In addition, could not find a discussion of why common cause blockage of 
service water travellina screens was not considered. 
Dependency not assessed for recoveries credited in post-initiators using the 
CBDTM method. 
There were some cases of unanalyzed dependency combinations found in 
the cutsets of cutset file U1-CDF-Avg Maintenance-R07.cut. Examples 
include cutsets 3119, 22480, 22642, 22643, 22868, 23050. The applicable 
truncation limits used in the dependency analysis need to be adjusted to 
eliminate unanalvzed combos in the cutsets. 
Fuel oil tank 1-SW-TK-1 is not currently identified as a dependency for the 
Emergency Service Water pumps. These pumps are diesel driven and require 
fuel from 1-SW-TK-1 to operate. The SW Fuel Oil Subsystem consists of a 
storage tank, piping, and valves. The oil storage tank is in a separate room in 
the ESW House. The SW fuel oil tank capacity provides enough fuel oil to 
operate all three diesels for 24 hours and two diesels for an additional 72 
hours. In order to satisfy TS 3.14.A.4, three emergency service water pumps 
must be operable and be able to service both units simultaneously. 

FO dependency should be identified to accurately model the SW system 
design and operation. 
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