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New Nuclear Deployment

 

June 5, 2014 
          NND-14-0270 

ATTN: Document Control Desk  
U.S. Nuclear Regulatory Commission 
Document Control Desk 
Washington, DC 20555 
 
Virgil C. Summer Nuclear Station (VCSNS) Units 2 & 3 
Combined License Nos. NPF-93 and NPF-94 
Docket Nos. 52-027 & 52-028 
 
Subject: VCSNS Units 2 & 3 Response to Request for Additional Information 

Letter 01 Regarding Mitigation Strategies for Beyond Design Basis 
External Events Pertaining to License Condition 2.D(13) of Combined 
Operating License (COL) Numbers NPF-93 and NPF-94 

 
References: 1. Virgil C. Summer Nuclear Station Units 2 & 3 Overall Integrated Plan 

with Regard to Mitigation Strategies for Beyond Design Basis External 
Events pursuant to license condition 2.D(13) “Mitigation Strategies for 
Beyond Design Basis External Events” of Combined License (COL) 
Numbers NPF-93 and NPF-94 Dated August 21, 2013 (Accession 
Number ML13234A519) 

 
 2. Request for Additional Information Letter 01-Fukushima Near Term 

Task Force Recommendation 4-2-“Mitigation Strategies for Beyond 
Design-Basis External Events” for the VCSNS Units 2 and 3 COL Dated 
April 30, 2014 (Accession Number ML14120A209) 

 
On March 30, 2012, The Nuclear Regulatory Commission (NRC) issued to South 
Carolina Electric & Gas Company (SCE&G) Combined Operating License numbers 
NPF-93 and NPF-94 for Virgil C. Summer Nuclear Station, Units 2 & 3, respectively.  
These COLs included license condition 2.D(13) which requires SCE&G to develop, 
implement, and maintain guidance and strategies to maintain or restore core cooling, 
containment, and spent fuel pool cooling capabilities in the event of a beyond-design-
basis external event.  
 
On August 21, 2013, pursuant to license condition 2.D(13)(f)3, VCSNS Units 2 & 3 
submitted the Overall Integrated Plan (OIP), Reference 1, to the NRC under 
correspondence letter number NND-13-0447. 
 
On April 30, 2014, The NRC issued a Request for Additional Information (RAI) letter, 
Reference 2, to SCE&G regarding Reference 1.  Since the RAI is based upon the 
Westinghouse report APP-GW-GLR-170 Revision 0, a proprietary document submitted 
in Enclosure 1 of Reference 1, the letter specified that SCE&G additionally inform
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the NRC as to whether the RAI questions should be withheld from public disclosure, 
together with the SCE&G responses to them. 

SCE&G and Westinghouse have reviewed the RAI questions and the answers 
contained in Enclosure 1 of this letter and determined that they contain no proprietary 
information. 

Should you have any questions about this letter, please contact Justin Bouknight, 
Supervisor, Nuclear Licensing, by phone at 803-941-9828 or via email at 
justin.bouknight@scana.com. 

This letter contains no regulatory commitments. 

I declare under penalty of perjury that the foregoing is true and correct. 

+h 
Executed on this 5 day of '-:)~ , 2014. 

DK/RAJ/dk 

Sincerely, 

Ap;t:;!~ 
Manager, Nuclear Licensing 
New Nuclear Deployment 

Enclosure 1: Response to Request for Additional Information Letter 01-Fukushima 
Near Term Task Force Recommendation 4-2-"Mitigation Strategies for 
Beyond Design-Basis External Events" for the VCSNS Units 2 and 3 
COL (eRAI 7512) 

c: Denise McGovern 
David Jaffe 
Ravi Joshi 
Rahsean Jackson 
Victor McCree 
Stephen A. Byrne 
Jeffrey B. Archie 
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 Ronald A. Jones 
 Jim Reece 
 Alvis J. Bynum 
 Kathryn M. Sutton 
 April Rice 
 Julie Ezell 
 Justin R. Bouknight 
 Al Harris 
 Paul Mothena 
 Tim Bonnette 
 Bob Williamson 
 Brian McIntyre 
 William Hutchins 
 William M. Cherry 
 Rhonda O’Banion 
 VCSummer2&3ProjectMail@cbi.com 
 vcsummer2&3project@westinghouse.com 
 DCRM-EDMS@SCANA.COM
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NRC RAI 01-1: 

APP-GW-GLR-170, Section 8b, “PWR Portable (Offsite) Equipment Phase 3,” states that 
beyond 72 hours, additional inventory for the passive containment cooling system (PCS) and 
spent fuel pool (SFP) can be supplied from the onsite passive containment cooling ancillary 
water storage tank (PCCAWST) using the onsite PCS recirculation pumps, powered by using 
the onsite ancillary diesel generators or offsite replacement generators. For indefinite coping 
after 7 days, Phase 3 equipment for the AP1000 design includes an offsite pump (PCCAWST 
makeup pump) and appropriate connection materials to refill the PCCAWST from the closest 
water source. In the event that the PCS recirculation pumps are unavailable, Phase 3 
equipment for the AP1000 design includes a second self-powered, offsite pump (PCS/SFP 
makeup pump) and appropriate connection materials. 
 
APP-GW-GLR-170, Section 11, “PWR Portable Equipment Phase 3,” specifies the performance 
criteria for the PCS/SFP makeup pump and PCCAWST makeup pump.  
 
The NRC staff requests that the licensee describe the method to demonstrate the functional 
capability of the pumps (such as PCS recirculation pumps and PCS/SFP makeup pump) used in 
Phase 3 of the strategy to maintain or restore core cooling, containment, and spent fuel pool 
cooling capabilities in the event of a beyond-design-basis external event. The staff also requests 
that the licensee clarify the performance criteria for the PCS recirculation pumps similar to the 
criteria specified for the PCS/SFP makeup pump and PCCAWST makeup pump. 

 

SCE&G Response to RAI 01-1: 

The performance criteria for the Passive Containment Cooling System (PCS) recirculation 
pumps can be found in Westinghouse AP1000 Design Control Document Revision 19 (WEC 
DCD), and the Virgil C. Summer Nuclear Station Units 2 and 3 Updated Final Safety Analysis 
Report (VCSNS 2&3 UFSAR) in Table 6.2.2-2.  This section lists the PCS recirculation pump 
design capacity as 135 gpm and the design total differential head as 375 feet. 
 
To demonstrate the functional capability of the PCS recirculation pumps, the following 
mechanisms are in place which are described in the WEC DCD and VCSNS 2&3 UFSAR as 
noted:   
  

• Tier 1 Table 2.2.2-3, Design Commitment 7.e.  This commitment ensures that the PCS 
provides a flow path for long-term water makeup to the PCCWST.  The acceptance 
criteria for this commitment is that “with a water supply connected to the PCS long-term 
makeup connection, each PCS recirculation pump delivers greater than or equal to 100 
gpm when tested separately.” 
 

• Tier 1 Table 2.2.2-3, Design Commitment 8.b.  This commitment ensures that the PCS 
delivers water from the Passive Containment Cooling Ancillary Water Storage Tank 
(PCCAWST) to the Passive Containment Cooling Water Storage Tank (PCCWST) and 
spent fuel pool simultaneously.  The acceptance criteria for this commitment is that “with 
PCCAWST aligned to the suction of the recirculation pumps, each pump delivers greater 
than or equal to 100 gpm to the PCCWST and 35 gpm to the spent fuel pool 
simultaneously when each pump is tested separately.” 
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• Section 6.2.2.4.2 describes the preoperational testing of the PCS.  “With either a 
temporary water supply or the passive containment cooling ancillary water storage tank 
connected to the suction of the recirculation pumps and with either of the two pumps 
operating, flow must be provided simultaneously to the passive containment cooling 
water storage tank at greater than or equal to 100 gpm and to the spent fuel pool at 
greater than or equal to 35 gpm. This must also be accomplished at simultaneous flow 
rates greater than or equal to 80 gpm to the passive containment cooling water storage 
tank and greater than or equal to 50 gpm to the spent fuel pool. Temporary 
instrumentation or changes in the passive containment cooling water storage tank level 
will be utilized to verify the flow rates.” 
 

• WEC DCD Table 16.3-2 Investment Protection Short-Term Availability Controls requires 
the following: 

o When one PCS recirculation pump is not operable, restoration of the pump to 
operable status within 14 days. 

o A surveillance every 92 days recording that the required PCS recirculation pump 
provides recirculation of the PCCWST at >100 gpm.  

o A surveillance every 10 years verifying that each PCS recirculation pump 
transfers >100 gpm from the PCCAWST to the PCCWST.   

 
The VCSNS Units 2&3 Technical Requirements Manual, which is currently under 
development, will also contain the same Investment Protection Short-Term Availability 
Controls identified above.  SCE&G has entered into the Action Tracking system the 
action to verify that the Technical Requirements Manual includes these Investment 
Protection Short-Term Availability Controls upon implementation of SCE&G License 
Amendment Request 13-37.  

 
To ensure the functional capability of the portable offsite pumps, including the PCS/SFP 
makeup pump and the PCCAWST makeup pump, the Regional Response Center (SAFER) will 
utilize the Electric Power Research Institute (EPRI) Technical Report 3002000623, dated 
September 2013, entitled “Nuclear Maintenance Applications Center: Preventive Maintenance 
Basis for FLEX Equipment," which describes the EPRI Preventive Maintenance Basis 
Database, and will utilize the EPRI developed FLEX Equipment and Testing Templates for 
developing programs for maintenance and testing of FLEX equipment.  The NRC indicated in a 
letter dated October 7, 2013 (ADAMS Accession No.: ML13276A224) that the EPRI Report and 
database are an acceptable approach for licensees to use in developing their maintenance and 
testing programs for FLEX equipment. 
 
NRC RAI 01-2: 

APP-GW-GLR-170, Section 11, “PWR Portable Equipment Phase 3,” lists the portable 
equipment for Phase 3 of the strategy to maintain or restore core cooling, containment, and SFP 
cooling capabilities in the event of a beyond-design-basis external event, including the diverse 
uses of various components and their performance criteria. Section 11 includes the PCS/SFP 
makeup pump, the PCCAWST makeup pump, and discharge throttling valve. Figure 2, 
“Simplified Sketch Showing Water Makeup Pathway to PCS and the SFP,” indicates the flow 
paths from the PCCAWST and external source makeup. 
 
The NRC staff requests that the licensee describe the use of valves during Phase 3, their 
performance criteria, and the method to demonstrate their functional capability. 
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SCE&G Response to RAI 01-2: 

The following references to the WEC DCD and VCSNS 2&3 UFSAR contain information 
regarding the performance criteria of permanently installed valves used during Phase 3: 
 

o Section 6.2.2 describes the PCS, including how post 72 hour makeup is already 
included in the system design basis.  

o Table 6.2.2-1 describes the PCS performance parameters. 
o Figures 6.2.2-1 (sheets 1 and 2) show the necessary valves for alignment of the 

PCCAWST for PCS and SFP makeup using a portable pump. 

 
To demonstrate the functional capability of these valves, the same mechanisms used to verify 
the functional capability of the PCS recirculation pumps are used as described in the response 
to RAI 01-1. 
 
The only portable offsite valve required is the PCS/SFP makeup pump discharge throttling valve 
which is included as part of the pump skid.  This valve will have manual throttling capability 
which will be guided by a flow meter also contained within the pump skid.  It will be maintained 
along with the pump as described in the response to RAI 01-1. 
 
NRC RAI 01-3: 

APP-GW-GLR-170, Section 8b, “PWR Portable (Offsite) Equipment Phase 3,” details the flow 
requirement for the PCS/SFP makeup pump necessary to maintain adequate SFP inventory 
and containment cooling for the majority of modes and during the refueling process. Section 11, 
“PWR Portable Equipment Phase 3,” includes the performance criteria for the PCS/SFP 
makeup pump and the PCCAWST pump. 
 
The NRC staff requests that the licensee clarify the flow requirements for the PCS recirculation 
pump, PCS/SFP makeup pump, and PCCAWST pump described in both Section 8b and 
Section 11, as necessary to maintain adequate SFP inventory, containment cooling and reactor 
coolant system cooling during all modes, including during the refueling process. 
 
SCE&G Response to RAI 01-3: 
 
WEC DCD and VCSNS 2&3 UFSAR, Section 9.1.3.4.3 provides the following description of 
required post 72 hour flow rates to the SFP, which depends on the decay heat level in both the 
SFP and the reactor: 
 

The flow rates provided from the passive containment cooling ancillary water storage 
tank (PCCAWST) to the spent fuel pool by the recirculation pumps are 35 gpm or 50 
gpm. These are the required flow rates to provide sufficient makeup to the spent fuel 
pool to keep the fuel covered as the pool water boils off. The plant condition associated 
with 35 gpm is a loss of power combined with a seismic event when the plant is 
operating at full power, shortly after startup from a refueling outage. The plant condition 
associated with 50 gpm is also a loss of power combined with a seismic event, but when 
the plant is being refueled. This refueling scenario considers the time between 
completion of plant cooldown and just prior to plant startup once the refueling is 
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complete. With a refueling scenario, additional decay heat is located in the spent fuel 
pool because of the recent offload and enough decay heat remains in the reactor vessel 
such that the PCCWST is still required for containment cooling and cannot be used for 
spent fuel pool makeup. These conditions result in the maximum flow required from the 
PCCAWST because cooling water must be supplied to both the PCCWST and the spent 
fuel pool to provide both containment and spent fuel cooling for a period of four days 
following the initial three days of passive systems operation. 
 

WEC DCD and VCSNS 2&3 UFSAR Table 9.1-4 provides additional information on the 
calculated timing and spent fuel pool water levels for several limiting event scenarios which 
would require makeup to the spent fuel pool. 
 
Below is a simplified table showing required flow rates to both the containment shell and to the 
SFP during different plant conditions post 72 hours, summarized from WEC DCD and VCSNS 
2&3 UFSAR, Section 9.1.3.4.3: 
 

Plant Initial Conditions Flow to SFP 
post-72 hours 

Flow to 
Containment 
Shell post-72 
hours 

When the plant is operating at full power, shortly 
after startup from a refueling outage. 

35 gpm 100 gpm 

Refueling scenario considering the time between 
completion of plant cooldown and just prior to plant 
startup once the refueling is complete. With a 
refueling scenario, additional decay heat is located 
in the spent fuel pool because of the recent offload 
and enough decay heat remains in the reactor 
vessel such that the PCCWST is still required for 
containment cooling and cannot be used for spent 
fuel pool makeup. 

50 gpm 80 gpm 

< 6 MWt in reactor, including full core offload 
scenarios 

<118 gpm 0 gpm 

 
Therefore, both the PCS recirculation pumps and the PCS/SFP offsite portable makeup pump 
require an enveloping design flow rate of 135 gpm.  The PCCAWST makeup pump is 
determined to have a required flow rate of 150 gpm.  The additional 15 gpm in design flow (over 
that required for containment shell and SFP decay heat removal) is considered good design 
practice in order to allow refilling of the PCCAWST should that become necessary. 
 

NRC RAI 01-4: 

Several sections of APP-GW-GLR-170 addressed “…procedures, guidance, training, and 
acquisition, staging, or installing of equipment needed for the strategies” as follows: 
 
A.  Section 6, “Provide a Milestone Schedule,” requires submission of a milestone schedule 

for “Training completion of the strategies.” 
 
B.  Section 7, “Identify How the Programmatic Controls will be Met” states that the 

programmatic controls for implementation of FLEX include training. 
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C. Section 7a, “Describe Training Plan” states: 

“Training will primarily consist of the typical objective-based procedure training that 
operators receive on these procedures and guidelines accompanied by simulator 
scenario training that integrate these hypothetical events. The training for the FLEX 
aspects of the AP1000 design will build upon the training that is already required for the 
post 72-hour operational requirements. 
 

Training material for classroom presentation and simulator scenarios need to be developed in 
accordance with the systems approach to training (SAT) as delineated in 10 CFR 55.4. This 
includes the development of the following: 

 
1.  Objective-based classroom training for the procedures 
 
2.  Objective-based classroom training on the integration of the AP1000 design and 

operator responses and operator tasks for these beyond design basis event 
 
3.  Simulator scenarios 
 
4.  Exam items for all of this training as appropriate” 
 

NEI 12-06, “Diverse and Flexible Coping Strategies (FLEX) Implementation Guide,” section 11.6 
“Training” describes the training to ensure personnel proficiency in the mitigation of beyond-
design-basis external event and section 13.1, “Overall Integrated Plan Submittal,” states that the 
Overall Integrated Plan should provide a milestone schedule of planned actions. 
 
While Enclosure 3 to the August 21, 2013 response provides a Milestone Schedule that 
includes training, the NRC staff requests that SNC [sic] provide a projected milestone schedule 
for the design, development, and implementation of training for beyond-design basis external 
events as proposed, above. 
 
SCE&G Response to RAI 01-4: 

As provided in the OIP, SCE&G will ensure the Operational Procedures include necessary 
information relative to using Phase 3 equipment by at least December 2015.  It is not anticipated 
that there will be procedures based solely on FLEX.  The 720-series procedures, being 
developed for the AP1000’s, include information on the connections of a portable generator and 
a portable pump that will be used for FLEX during Phase 3 in case the Ancillary equipment is 
unavailable.  The 720-series procedures do have site-specific information which will have to be 
completed.  The following schedule is estimated as the “no later than” dates: 
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Task Estimated Completion Date 

Ensure Operational Procedures include
Necessary FLEX information 

Dec 2015 

Design FLEX Training based on Beyond 
Design Basis External Events (BDBEE) Feb 2016 

Fully develop FLEX Training April 2016 

Implement FLEX Training June 2016 

Training Complete for Phase 3 of FLEX
strategies 

Sep 2016 

 

Training material for operators, evaluators, decision makers, and implementers is developed 
using the Systematic Approach to Training (SAT).  The frequency of the training is initially the 
same as Severe Accident Management Guidelines (SAMG) training and is adjusted using the 
SAT process.  A combination of simulator training, in plant training, table top training or 
classroom training will be used to present beyond design bases information to VCSNS 2&3 
personnel. 

 

 


