
Ronald B. Clary
General Manager

New Nuclear Deployment

A SCANA COMPANY March 4, 2009

NND-09-0038

U.S. Nuclear Regulatory Commission
Document Control Desk
Washington, DC 20555

ATTN: Document Control Desk

Subject: Virgil C. Summer Nuclear Station (VCSNS) Units 2 and 3 Combined
License Application (COLA) - Docket Numbers 52-027 and 52-028
Response to NRC Request for Additional Information (RAI) Letter No.
027

Reference: Letter from Tanya Simms (NRC) to Alfred M. Paglia (SCE&G),
Request for Additional Information Letter No. 027 Related to SRP
Section 9.2.1 for the Virgil C. Summer Nuclear Station Units 2 and 3
Combined License Application, dated January 27, 2009ý.

The enclosure to this letter provides the South Carolina Electric & Gas Company
(SCE&G) response to the RAI items included in the above referenced letter. The
enclosure also identifies any associated changes that will be incorporated in a future
revision of the VCSNS Units 2 and 3 COLA.

Should you have any questions, please contact Mr. Al Paglia by telephone at (803) 345-
4191, or by email at apaallia(scana.com.

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

Executed on this 'day of i',& ,2009.

Sincerely,

Ronald B. Clary
General Manager
New Nuclear Deployment

CNS/RBC/am

Enclosure

SCE&G I New Nuclear Deployment . P. 0. Box 88 -MC P40 • Jenkinsville, South Carolina 29065 * www.sceg.com



Document Control Desk
Page 2 of 2
NND-09-0038

c:
Luis A. Reyes
Ravindra G. Joshi
Tanya Simms
John Zieler
Stephen A. Byrne
Ronald B. Clary
Bill McCall
Kenneth J. Browne
Randolph R. Mahan
Kathryn M. Sutton
Amy M. Monroe
Courtney W. Smyth
John J. DeBlasio
FileNet



Enclosure 1
Page 1 of 17
NND-09-0038

NRC RAI Letter No. 027 Dated January 27, 2009

SRP Section: 09.02.01 - Station Service Water System

Question from Balance of Plant Branch 1 (SBPA)

NRC RAI Number: 09.02.01-2

In accordance with 10 CFR 50, Appendix A, General Design Criterion (GDC) 2, "Design
Bases for Protection Against Natural Phenomena," GDC 4, "Environmental and
Dynamic Effects Design Bases," and NRC policy considerations for passive plant
designs, the staff confirms that raw water system (RWS) failures will not adversely
affect SSCs that are safety-related or designated as Regulatory Treatment of Non-
Safety Systems (RTNSS), impact the control room, or result in excessive releases of
radioactivity to the environment. Although Final Safety Analysis Report (FSAR) Section
9.2.11.1.1, "Safety Design Basis," states that failures of the RWS will not affect the
ability of safety-related systems to perform their intended functions, more detailed
information is needed to adequately describe the consequences of RWS failures and to
explain why safetyrelated structures, systems, and components (SSCs) are not
affected. Likewise, additional information is needed to explain why a failure of the RWS
will not adversely affect RTNSS systems and components or impact the control room, or
result in an unacceptable release of radioactive material to the environment. Because
the applicant did not adequately address these considerations, the staff is unable to
confirm compliance with GDC 2, GDC 4, and NRC policy considerations that apply to
passive plant designs. Therefore, FSAR Section 9.2.11 needs to be revised to address
the impact of RWS failures accordingly, including development of plant-specific
inspections, tests, analyses, and acceptance criteria; test program provisions; Technical
Specifications; and availability controls as appropriate.

VCSNS RESPONSE:

The potential failures of the Raw Water System (RWS) and the corresponding impact
on structures, systems, and components that are safety-related or AP1000 equipment
Class D are described below.

The RWS does not directly interface with any safety-related system as described in
FSAR Section 9.2.11 and shown on FSAR Figure 9.2-201. The piping is routed
underground from the RWS intake structure to the points of interface for RWS. The
significant above ground portions of the RWS are at the RWS intake structure and at
the CWS cooling tower basin. Underground branch lines provide alternate dilution flow
to the CWS blowdown piping. This piping is not routed in close proximity to any safety-
related systems, structures, or components (SSCs). The only RTNSS system that RWS
is in close proximity to is the Service Water System (SWS). A resultant flood from a
break in the RWS piping is bounded by the analysis for a break in the CWS piping. DCD
Subsection 3.4.1.1.1 indicates that a failure of the CWS cooling tower, the SWS piping,
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or the CWS piping could result in a potential flood source. However, these potential
sources are not located in close proximity to safety-related structures and the
consequences of a failure in the yard would be enveloped by the analysis described in
DCD Subsection 10.4.5 for failure of the CWS. Site grading will carry water away from
safety-related or AP1 000 Class D structures, systems, or components.

Short runs of RWS piping are routed outside in the yard area and inside the turbine
building to the RWS interface points. The primary source of flooding would be from the
RWS water that discharges through the break prior to securing the RWS pumps. A
break in the RWS is bounded by a break in the CWS piping. As discussed in DCD
Subsection 3.4.1.2.2.3, the bounding flooding source inside the Turbine Building is a
break in the CWS piping. Flow from any postulated pipe failures above DCD elevation
100'-0" (VCSNS Units 2 and 3 equivalent plant NAVD88 elevation is 400'-0") would
travel down to DCD elevation 100'-0" via floor gratings and stairwells. There is no
safety-related equipment in the Turbine Building. The Component Cooling Water
System (CCS) and SWS components on DCD elevation 100'-0" which provide RTNSS
support for the Normal Residual Heat Removal System (RNS) are expected to remain
functional following a flooding event in the Turbine Building since the pump motors and
valve operators are above the expected flood level. Therefore, failures of the RWS
piping within the Turbine Building will not adversely impact any safety-related or RTNSS
systems, structures, or components.

The RWS-to-SWS interface is at the SWS makeup control valve V009, as shown in
DCD Figure 9.2.1-1. The SWS piping is routed from the control valve V009 to the top of
the SWS cooling tower basin. There is an air gap between the SWS cooling tower basin
water level and the discharge into the basin. The air gap ensures any break upstream of
the raw water makeup control valve will not result in the draining of the SWS cooling
tower basin.

See response to VCSNS RAI 09.02.01-5 for discussion of the effect of the accidental
release of radioactive material to the environment from the Liquid Radwaste System
(WLS). RWS provides an alternate dilution source for the WLS discharge. RWS also
does not have the potential to be a flow path for radioactive fluids due to system
interfaces. WLS effluent gravity discharges at a point in the CWS blowdown pipe
leading to the plant outfall at a lower elevation than the RWS interface with CWS.

In summary, failure of the RWS or its components will not affect the ability of any safety
related systems to perform their intended safety functions nor will it adversely affect any
RTNSS systems. Postulated breaks in the RWS piping will not impact safety-related
components because the RWS is not located in the vicinity of any safety-related
equipment and the water from the postulated break will not reach any safety-related
equipment, result in physical impact to the control room, or result in a release of
radioactivity to the environment.
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Because the RWS is not safety-related and its failure does not lead to the failure of any
safety related systems, the requirements of GDC 2 and 4 and the guidance of SRP
9.2.1, regarding safety-related systems, do not apply.

RWS piping and structures are designed and constructed in accordance with nationally
recognized codes and standards (such as ASME/ANSI B31.1 and AWWA). Design
features have been included (such as the use of buried piping made of material not
susceptible to corrosion, heat tracing, redundant pumps and alternate power supplies)
to ensure RWS is reliable and will be available to support normal plant operation and
shutdown functions.

As noted in FSAR Subsection 14.3.2.3.3, this site-specific system (RWS) does not meet
the ITAAC selection criteria. ITAAC screening was performed for the RWS, using the
screening criteria of FSAR Subsection 14.3.2.3, which concluded that ITAAC is not
applicable as indicated in FSAR Table 14.3-201.

No specific Technical Specifications are required for the RWS and none are applicable.
Technical Specifications for the AP1000 are discussed in FSAR Chapter 16 and DCD
Chapter 16, and were evaluated by NRC in the FSER (NUREG-1793), Chapter 16.

There are no availability controls for the RWS and they are not required based on the
RTNSS evaluation discussed in FSER Chapter 22 and WCAP-1 5985, Rev. 2. Also,
FSAR Chapter 16 and DCD Chapter 16 do not identify any availability requirements for
RWS.

No specific change to the FSAR is proposed as a result of this response. A revised
FSAR Subsection 9.2.11 is provided as part of the response to VCSNS RAI 09.02.01-3,
and addresses the information discussed in the response to this RAI, as appropriate,
consistent with NRC guidance provided in Regulatory Guide 1.206, Section C.IIl.

This response is PLANT SPECIFIC.

ASSOCIATED VCSNS COLA REVISIONS:

See response to VCSNS RAI 09.02.01-3.

ASSOCIATED ATTACHMENTS:

None
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NRC RAI Letter No. 027 Dated January 27, 2009

SRP Section: 09.02.01 - Station Service Water System

Question from Balance of Plant Branch 1 (SBPA)

NRC RAI Number: 09.02.01-3

The raw water system (RWS) is relied upon for achieving and maintaining cold
shutdown conditions which is necessary for satisfying Technical Specification
requirements. In accordance with NRC policy considerations for passive plant designs,
non-safety related active systems that are relied upon for achieving and maintaining
cold shutdown conditions (i.e., transitioning from Mode 4 to Mode 5) should be highly
reliable and able to accommodate single active failures without a loss of the cooldown
capability that is needed. The staff found that Section 9.2.11 of the Final Safety Analysis
Report (FSAR) does not provide a clearly defined design basis with respect to the RWS
cooldown function, and the reliability and capability of the RWS to perform this function
for the most limiting situations were not adequately described and addressed. For
example, the minimum RWS flow rate, water inventory, temperature limitations, and
corresponding bases for providing SWS makeup for the two V.C. Summer units were
not described. Also, the suitability of RWS materials for the plant-specific application
and measures being implemented to resolve vulnerabilities and degradation
mechanisms to assure RWS functionality over time were not addressed. Consequently,
Section 9.2.11 of the FSAR needs to be revised to properly describe and address the
RWS design bases in this regard and to include design specifications that are
necessary to ensure the reliability and capability of the RWS to perform its cooldown
function. The following guidance is generally applicable and should be considered as
appropriate when revising the FSAR in response to this question:

a. The design bases should specifically recognize and describe cold shutdown
functions that are credited, and applicable design considerations that pertain to
these functions should be specified, such as reliability, redundancy, backup
power, etc. Other parts of the DCD should not be referred to in lieu of providing a
complete description of the design-bases in FSAR Section 9.2.11.

b. The system description should explain how the applicable design-bases
considerations referred to in (a) are satisfied. For example:
* the minimum required system functional capability and the bases for this

determination should be described (note that a minimum of seven days worth
of on-site water inventory should be available for reactor decay heat removal
and spent fuel cooling);

" the description should explain how design-bases considerations are satisfied;
• the guidance in SRP Sections 9.2.1 and 9.2.5 that are relevant for ensuring

the capability and reliability of the RWS to perform its design-bases functions
should be considered and addressed as appropriate (materials
considerations, net positive suction head, waterhammer, etc.);



Enclosure 1
Page 5 of 17
NND-09-0038

" operating experience considerations that pertain to the capability and
reliability of the system to perform its design-bases functions needs to be
addressed (note that the relevance of operating experience is independent of
safety classification considerations);

" in order to demonstrate adequate reliability, the system design should include
(among other things) the capability of all necessary components (pumps,
valves, strainers, instrumentation and controls, etc.) to function during a loss
of off-site power and redundancy for single active failure vulnerabilities;

* dual-unit considerations need to be addressed.
c. Major components and features that are important to ensure the capability and

reliability of the system to perform its cooldown function should be described.
Applicable industry codes and quality group designations that are commensurate
with plant-specific RWS reliability considerations should be specified and
reflected in Chapter 3, "Design of Structures, Components, Equipment, and
Systems." Note that this may be different from what is specified for the standard
plant design since it was based solely on regulatory treatment of non-safety
systems considerations and did not include consideration of the cooldown
function.

d. System design parameters that are important for performing the cold shutdown
function should be specified, such as water inventory, flow rate, nominal pipe
sizes, limiting flow velocities, and design temperatures and pressures.

e. The RWS operating modes for performing its cold shutdown function should be
described, such as interlocks, protective features, and automatic actuation.

f. Limitations on the capability of the RWS to perform its cold shutdown function
should be described, such as minimum required water inventory and temperature
restrictions that apply.

g. Instrumentation (e.g., indication, controls, interlocks and alarms) that are relied
upon by plant operators in the main control room and at the remote shutdown
panels for performing cooldown functions should be described.

h. System diagrams should show division designations, flow paths, major
components and features, nominal pipe sizes, and instrumentation that is relied
upon to ensure proper operation of the system by operators in the main control
room and at the remote shutdown panels.

i. The more important periodic inspections that will be completed and specified
frequencies for ensuring the capability and reliability of the system should be
described. For example, design provisions and actions that will be implemented
to periodically assess the condition of buried or otherwise inaccessible piping and
components should be described.

j. The more important periodic tests that will be completed and specified
frequencies for ensuring the capability and reliability of the system should be
described. For example, periodic testing of pumps, valves, self-cleaning
strainers, and vacuum breakers should be described.

k. Based on the FSAR description, plant-specific ITAAC should be established that
are appropriate and sufficient for verifying that the RWS is constructed as
designed.
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1. The initial test program should test all modes of RWS operation that are credited
for performing its cooldown function and confirm acceptable performance for the
most limiting assumptions. For example, confirmation that net positive suction
head requirements are satisfied for minimum pump suction head and maximum
water temperature conditions with all pumps running at full flow, and that
waterhammer will not occur during situations when voiding is most likely to occur
should be specified. It should be clear from the information provided in Section
9.2.11 what constitutes acceptable performance.

VCSNS RESPONSE:

As described in FSAR Subsection 9.2.11, and shown on FSAR Figure 9.2-201, RWS
interfaces with the SWS. As noted in the response to VCSNS RAI 09.02.01-2, the other
functions performed by RWS do not have a direct interface with any system, other than
SWS, identified within the AP1000 DCD which is safety-related, designated for
Regulatory Treatment of Non-Safety Systems (RTNSS), or designated as AP1 000
Class D.

The RWS provides a water fill/makeup function for the SWS. SWS has investment
protection short-term availability controls as described in DCD Table 16.3-2 which are
applicable in Mode 5 with the Reactor Coolant System (RCS) pressure boundary open
and in Mode 6 with the upper internals in place or cavity level less than full. Under these
conditions, SWS is directly providing active core cooling and was evaluated by
Westinghouse and determined to meet the RTNSS criteria as documented in NUREG-
1793 and WCAP-15985. Unlike SWS, RWS does not directly provide core cooling and,
as discussed in response to VCSNS RAI 09.02.01-2, was evaluated in WCAP-15985
and determined to not meet the RTNSS criteria and to not require investment protection
short-term availability controls.

It is unlikely that a failure of RWS to provide adequate makeup flow to the SWS cooling
tower basins would occur during the short time period in which SWS is performing a
RTNSS function as described above. However if a failure were to occur, the remaining
available inventory in the service water cooling tower basins and the stored water which
is available in the additional excess volume of the secondary fire water tank would
provide ample time (more than 24 hours) to restore the RWS makeup flow or take the
procedural actions necessary to exit the conditions for RTNSS applicability. Therefore,
RWS is not required to be a RTNSS system or subject to investment protection short-
term availability controls. RWS is designed to be a highly reliable and robust system
capable of operating during a loss of normal ac power to provide RWS makeup flow
under normal and abnormal conditions. Procedural controls, which provide for continued
operation of the RWS or re-establishment of operations under off-normal conditions, will
be contained in operating procedures, where appropriate.

As defined in DCD Subsection 3.2.2.6, a structure, system or component (SSC) is
classified as Class D when:
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* The SSC directly acts to prevent unnecessary actuation of the passive safety
systems, or

0 The SSC supports those SSCs which directly act to prevent the actuation of
passive safety systems.

Class D has normally been applied to AP1 000 SSCs that perform defense-in-depth
functions. While SWS is designated within the DCD as a defense-in-depth, Class D
system, RWS is designated as a Class E system. The basis for this classification is:

" A failure of the RWS will not directly cause an actuation of a passive system
nor will it initiate the failure of a SSC which directly acts to prevent the
actuation of a passive safety system.

* In the unlikely event of a failure of the RWS, the inventory in the service water
cooling tower basin and available stored inventory in the additional excess
volume of the secondary fire water tank ensure that the SWS can maintain
the required defense-in-depth cooling functions for an extended period of
time.

As described in DCD Subsection 5.4.7.1.2.1, the Normal Residual Heat Removal
System (RNS) in conjunction with its associated support systems, Component Cooling
Water System (CCS) and SWS (as a support system for CCS), are used for shutdown
heat removal. RWS provides indirect support for this function by providing a source of
makeup water to the SWS cooling tower basins to compensate for evaporation, drift,
and blowdown.

The RWS provides this makeup water to support the cooling requirements for SWS.
During a normal plant cooldown, RNS and CCS reduce the temperature of the reactor
coolant system from approximately 350°F to approximately 125 0F within 96 hours after
shutdown. Each unit's RWS is designed to provide ample makeup flow during these
conditions using the RWS pumps.

If cooldown to Cold Shutdown (Mode 5) is required within 36 hours to comply with a
Limiting Condition for Operation in accordance with the Technical Specifications, heat
will be transferred from the RCS via the steam generators to the Main Steam System for
a longer period of time, allowing RNS to be placed in service at a lower temperature
with lower decay heat levels. Because of the reduced RNS heat removal requirements
associated with this cold shutdown sequence, the required RWS makeup flow to the
SWS cooling towers is less than normal cooldown requirements.

An ample inventory of raw water is available to provide makeup to the SWS cooling
tower basins. As noted in FSAR Subsection 2.4.1.2.2, the Monticello Reservoir (the
source for RWS) has a useable storage volume of over 400,000 acre-feet, and has
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sufficient capacity to support cooldown to cold shutdown conditions and maintain the
station in Mode 5 for greater than 7 days.

RWS Desicqn Reliabilty

The underground RWS piping will be high-density polyethylene (HDPE) which is not
susceptible to corrosion. Therefore, periodic inspections of the underground RWS
piping are not required.

As discussed above, the lack of designation of RWS as RTNSS or Class D indicates
there is no performance requirement for the system during a loss of normal ac power or
in the event of a single active failure. Nonetheless, RWS is highly reliable based on its
design, and a single failure of a structure or component in RWS would not affect normal
plant cooldown. Each RWS pump can deliver makeup flow to the SWS cooling tower
basins to meet demand during all modes of operation. Failure of an operating pump,
discharge valve or traveling screen would not prevent the RWS from providing makeup
to the SWS cooling towers. In the event of a loss of normal ac power, two of the RWS
pumps may be manually loaded onto the appropriate diesel bus and may be manually
started by the operator. The RWS, therefore, continues to maintain the capability to
provide makeup water to the SWS cooling tower basins during the loss of normal ac
power events.

As discussed above, in the unlikely event that all RWS flow to the SWS cooling towers
is lost, there is ample time to identify and correct the situation or to align alternate
sources of water to provide that makeup flow, and RWS is shown to not be a RTNSS
system nor subject to investment protection short-term availability controls. It is also
important to note that neither the RNS, CCS, SWS, nor RWS are required to establish
and maintain the AP1 000 plant in a safe shutdown condition, since passive safety-
related systems perform that function. This is explicitly recognized throughout the
AP1000 DCD and NRC Final Safety Evaluation Report, NUREG-1793.

FSAR Subsection 9.2.11 will be revised to include additional details to address the
applicable system attributes requested in items (a) through (I) of this RAI.

This response is PLANT SPECIFIC.

ASSOCIATED VCSNS COLA REVISIONS:

The following changes (as noted in the red annotated text) will be made to the VCSNS
FSAR in a future amendment:

9.2.11 RAW WATER SYSTEM

The RWS supplies unfiltered water from the Monticello Reservoir for CWS cooling tower
makeup and from a nearby water t..atment facility, which also uses the Monticello
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Reservoir as its source of water, for scr|icc watcr system makeup and to tho
deminoralizod water treatmont 6ystrt tand fire protecGt4i system. an alternate source of
water makeup for the SWS cooling tower. A nearby water treatment facility provides
filtered water for distribution by the Ancillary RWS Subsystem for normal supply to the
demineralized water treatment system, fire protection system, normal makeup to the
SWS cooling tower, and miscellaneous users. The RWS also provides water for dilution
of liquid radwaste when CWS blowdown is not sufficient or available for that purpose.
The RWS may also be used to provide an alternate means of cooling the turbine
building closed cooling water and condenser vacuum pump seal water heat
exchangers.

9.2.11.1 Design Basis

9.2.11.1.1 Safety Design Basis

The RWS serves no safety-related function and therefore has no nuclear safety design
basis.

Failure of the RWS or its components will not affect the ability of safety-related systems
to perform their intended function.

Nointronetin exist between the RWS and any potentially radioactive system.
The RWS does not have the potential to be a flow path for radioactive fluids.

9.2.11.1.2 Power Generation Design Basis

9.2.11.1.2.1 Normal Operation

The RWS provides continuous makeup to the circulating water cooling tower basins to
replace water losses due to evaporation, drift, and blowdown. The RWS also
supplements or is used in place of CWS blowdown for dilution of liquid radwaste during
discharge through the plant outfall.

The RWS provides filtered water from the water treatment facility for supply of the
following:

* Service water system cooling tower basin makeup

* Demineralized water treatment system supply

* Primary and secondary fire water tank fill and makeup

The RWS also provides an alternate supply of unfiltered water for the following:

• Service water system alternate makeup by gravity flow from the secondary fire water
storrage, ta k Gr learwle•,ll to• the• ,G,'lin,' ÷,ew,• b-as-i
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" Turbine building closed cooling water heat exchangqer cooling aiq

" eCondenser vacuum pump seal water heat exchanger cooling

9.2.11.1.2.2 Outage Mode Operation

During plant outages, RWS provides the same continuous water supplies as during
normal operation with the exception of CWS cooling tower makeup. RWS provides an
alternate dilution flowpath for WLS when CWS blowdown is not available.

9.2.11.2 System Description

9.2.11.2.1 General Description

The RWS for a single unit is shown in Figure 9.2-201. Additional components and
instrumentation are included as necessary for use and operation of the system.
Classification of components and equipment for the RWS is given in Section 3.2.

The raw water pumps are located in individual bays of the raw water pump intake
structure, a common structure for both units. Water withdrawn from the Monticello
Reservoir passes through trash racks and traveling water screens before entering the
pump suctions. The raw water pumps supply makeup water to the CWS at the cooling
tower basins. A flow path is included to provide raw water for dilution of liquid radwaste
discharged through the blowdown sump and plant outfall when CWS blowdown is not
sufficient or available for dilution purposes. Flow can also be provided to the turbine
building closed cooling water and condenser vacuum pump seal water heat exchangers
for cooling when the CWS is not in operation. A screen wash system for the traveling
water screens is provided at the intake structure.

Raw water for makeup to the service water system, fill and makeup to the fire water
storage tanks, and feed to the demineralized water treatment system is provided from a
water treatment facility that withdraws water from the Monticello Reservoir separate
from the raw water pump intake structure. If conditions warrant, flow can also be
provided for makeup to the service water system using the raw water pumps.

Provisions are included to inject chemicals into the raw water pump discharge piping to
maintain a noncorrosive, nonscale-forming condition and limit biological fouling.
Chemical treatment may also be performed at locations downstream of the raw water
pumps and in or downstream of the water treatment facility to satisfy the supply water
quality requirements of the systems to which the water is provided.

9.2.11.2.2 Component Description
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Major components of the RWS are described below to provide an understanding of the
operation and reliability of the system.

Intake

The raw water intake structure supports the pumps and related equipment for the RWS.
The raw water pumps are located in individual bays of the raw water pump intake
structure, a common structure for both units.

As discussed in FSAR Subsection 2.4.7, the minimum recorded surface water
temperature in the reservoir was 37.60F. Therefore, the potential that ice iams, frazil ice
formation, or floating debris would prevent the RWS makeup to SWS is not credible.

Raw Water Pumps

Three 50% capacity raw water pumps are provided for each unit. The raw water pumps
are vertical, centrifugal, constant-speed electric motor-driven pumps.

Trash Racks and Traveling Screens

Trash racks are provided for each raw water pump intake bay to prevent large debris
from entering the pump intake bays.

Dual-flow traveling screens are provided in each pump bay for coarse screening of
floating and suspended debris. The screens are sized to maintain a through screen
velocity of less than 0.5 feet per second to minimize the uptake of aquatic biota. A
screen wash system is provided to wash off buildup on the screens.

Screen Wash Pumps

Two 100% capacity screen wash pumps are provided for each unit to draw strained
water from two of each unit's raw water pump intake bays before supplying the spray
water to the traveling screen through the spray wash header, which is common for all
three traveling screens of each unit.

Piping

The RWS piping is designed to accommodate transient effects associated with normal
operation such as starting or stopping of pumps, opening or closing of valves, or other
normal operating events. The underground portions of the RWS piping are also
designed to resist external loads.

The system design prevents formation of voids on loss of system pumping and allows
release or removal of trapped air on pump starting. Materials are selected with
consideration to the effects of the external environment and internal fluid conditions.
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9.2.11.3 System Operation

For each unit, one or two raw water pumps normally operate depending on demand.
The raw water pumps provide a continuous supply of water to the CWS to support
normal plant operation. The raw water pumps can also provide flow for dilution of liquid
radwaste when CWS blowdown is not available or sufficient for dilution for discharge
through the blowdown sump discharge line and plant outfall.

Raw water for continuous makeup to the service water cooling tower basins and supply
as required to the demineralized water treatment system and fire water tanks is
provided from the water treatment facility. The water treatment facility includes
equipment and storage capability as necessary to provide filtered and chemically
treated raw water of the quality required at the interface with the various systems served
and to meet the demands of those systems.

The RWS is designed to operate during all normal modes of operation and components
are powered from normal ac sources. Two of each unit's raw water pumps can also be
aligned to receive power from the standby diesel generators to provide makeup to the
service water cooling tower basins, if necessary, following a loss of normal ac power.

9.2.11.4 Safety Evaluation

The RWS has no safety-related function and therefore requires no nuclear safety
evaluation.

The RWS does not have the potential to be a flow path for radioactive fluids. The WLS
discharge effluent is connected to the cooling tower blowdown pipe downstream of the
RWS interface. Per DCD 11.2.3.3, the WLS effluent is released offsite through a dilution
flow stream. Dilution flow is provided from the cooling tower blowdown. During normal
power operation, the CWS circulating water pumps provide dilution flow to the cooling
tower blowdown pipe. When CWS is not operational, RWS provides dilution flow by an
interconnection with the CWS blowdown line well upstream of the WLS connection.
Contamination of the RWS is not possible since the WLS effluent gravity discharges to
the blowdown pipe downstream of the RWS interface.

9.2.11.5 Tests and Inspections

Initial test reguirements for the RWS are described in Subsection 14.2.9.4.24.

Performance, hydrostatic, and leakage tests associated with installation and
preoperational testing are performed on the RWS. The system performance and
structural and leak tight integrity of system components are demonstrated by operation
of the system.
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9.2.11.6 Instrumentation Applications

Pressure indication, with low and high alarms, is provided on the discharges of the raw
water pumps. A low discharge pressure signal automatically starts the designated
standby pump. Pressure indication, alarms, and controls for pumps included in the
water treatment facility ensure the required pressure and flow of the raw water supply
from that facility.

Level instrumentation on the fire water tanks automatically opens the fill valve on low
tank level and closes on high level.

Instrumentation requirements for makeup to the SWS and CWS cooling tower basins
are discussed in DCD Section 9.2.1 and FSAR Section 10.4.5, respectively.

ASSOCIATED ATTACHMENTS:

None
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NRC RAI Letter No. 027 Dated January 27, 2009

SRP Section: 09.02.01 - Station Service Water System

Question from Balance of Plant Branch 1 (SBPA)

NRC RAI Number: 09.02.01-4

The staff noted that while the service water system (SWS) is designated for regulatory
treatment of non-safety systems (RTNSS) during reduced reactor inventory conditions,
the raw water system (RWS) is evidently not needed to support the SWS cooling
function during this condition because RWS is not designated for RTNSS. However,
there is no explanation in Section 9.2.11 as to why this is the case. Also, because the
SWS cooling tower basins are very limited in their capacity, it isn't clear why RWS
makeup is not required for this situation. Consequently, Section 9.2.11 needs to be
revised to explain why RWS makeup is not needed during reduced reactor inventory
conditions and in particular, to describe controls that will be implemented to ensure that
SWS makeup assumptions are valid for this situation.

VCSNS RESPONSE:

Please refer to the response to VCSNS RAI 09.02.01-3 for an explanation of why RWS
is not designated as RTNSS and makeup from the RWS to the SWS cooling tower
basins is not required during reduced RCS inventory conditions. The referenced RAI
response also discusses that procedural controls will be established to take the required
actions to exit the conditions for applicability of the SWS as a RTNSS system, in the
unlikely event of a failure to re-establish RWS makeup capability. The system
description for the RWS will include the information addressed in these RAI responses,
as appropriate.

This response is PLANT SPECIFIC.

ASSOCIATED VCSNS COLA REVISIONS:

See response to VCSNS RAI 09.02.01-3.

ASSOCIATED ATTACHMENTS:

None
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NRC RAI Letter No. 027 Dated January 27, 2009

SRP Section: 09.02.01 - Station Service Water System

Question from Balance of Plant Branch 1 (SBPA)

NRC RAI Number: 09.02.01-5

As specified by 10 CFR 20.1406, COL applicants are required to describe how facility
design and procedures for operation will minimize the generation of radioactive waste
and contamination of the facility and environment, and facilitate eventual plant
decommissioning. Although the RWS has no interconnections with any systems that
contain radioactive fluids, industry experience has shown that this alone may not be
sufficient to prevent the RWS from becoming contaminated. For example, unplanned
leaks or release of contaminated fluids as a result of component failures or transport,
drainage problems in contaminated areas, and the migration of contamination through
soils and other porous barriers over time have caused systems and areas of the plant
that are not directly connected with contaminated systems to become contaminated.
Therefore, additional information is needed to describe design provisions and other
measures that will be implemented to satisfy the requirements specified by 10 CFR
20.1406, including measures that will be implemented to monitor the RWS for
contamination and corrective actions that will be taken to eliminate any radioactive
contamination that is identified. RG 4.21, "Minimization of Contamination and
Radioactive Waste Generation: Life-Cycle Planning," provides guidance that may be
used for addressing the requirements specified by 10 CFR 20.1406.

VCSNS RESPONSE:

As described in FSAR Subsection 9.2.11, the RWS provides water from the Monticello
Reservoir for makeup to the Circulating Water System (CWS) mechanical draft and
Service Water System (SWS) mechanical draft cooling tower basins. RWS also
provides raw water to the Demineralized Water Treatment System and to the Fire
Protection System. RWS also provides an alternate dilution source for liquid radwaste
discharge when the CWS cooling tower blowdown source is not available.

Potential failures of the plant systems causing external and internal flooding are
described in DCD Section 3.4 and potential sources that could transport contaminants
to the RWS are monitored per DCD Section 11.5 and as described below.

As described in DCD Section 11.5, the Radiation Monitoring System (RMS) provides
plant effluent monitoring, process fluid monitoring, airborne monitoring, and continuous
indication of the radiation environment in plant areas where such information is needed.

Compliance with 10 CFR 20.1406:
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In support of Combined License Application pre-application activities, Westinghouse
has submitted to the NRC the report, AP1000 Standard Combined License Technical
Report APP-GW-GLN-098, Revision 0, "Compliance with 10 CFR 20.1406", dated April
10, 2007. This report summarizes the design approach and features incorporated into
the AP1000 standard plant design that demonstrate compliance with 10 CFR 20.1406.
The plant features described in this report will minimize contamination and radioactive
waste generation for the AP1 000 design.

Groundwater Transport:

As noted in FSAR Subsection 2.4.12.5, VCSNS Units 2 and 3 will be constructed on a
ridge top. The natural flow of groundwater will be away from VCSNS Units 2 and 3
primarily toward two unnamed creeks where the flow discharges, mixes with surface
water in the creeks, and flows to the Broad River.

Subsection 2.4.13 of the FSAR presents a conservative analysis of the effect of an
accidental release of liquid effluents to the ground water environment through the
postulated failure of the liquid waste system effluent hold-up tank. As noted in FSAR
Subsection 2.4.13.1.1, the most probable groundwater pathway is a release that
migrates to one of either two neighboring unnamed creeks where the potentially
contaminated groundwater discharges, mixes with the creek surface water and flows to
the Broad River. FSAR Subsection 2.4.13.3 concludes that the accidental release of
radiological effluents into groundwater would not exceed 10 CFR 20 limits, and
therefore the water.at the intake to the RWS (at Monticello Reservoir) would not be a
source of contaminated water and the system would not be a potential flow path for
radioactive fluids.

Groundwater Monitorinq Program:

In accordance with 10 CFR 20.1406 and as covered in Westinghouse Technical Report
APP-GW-GLN-098, a groundwater monitoring program beyond the normal radioactive
effluent monitoring program will be developed. FSAR Subsection 12AA.5.4.13 lists
locations of areas to be monitored for the AP1 000 design and states a groundwater
monitoring program will be developed.

Groundwater monitoring program implementation considerations are also described in
FSAR Subsection 12AA.5.4.13. A Record of Operational Events of Interest for.
Decommissioning is described in FSAR Subsection 12AA.5.4.14.

Based on the above monitoring program, unplanned leakage or release of contaminated
fluids will be detected.

Conclusion
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The RWS does not have the potential to be a flow path for radioactive fluids as
indicated in FSAR Subsection 9.2.11.1.1 and shown in FSAR Figure 9.2-201. Also the
possibility of contaminating the RWS from external subsurface sources is remote.

Therefore, the direct monitoring of the RWS for contamination is not required.

This response is PLANT SPECIFIC.

ASSOCIATED VCSNS COLA REVISIONS:

See response to VCSNS RAI 09.02.01-3.

ASSOCIATED ATTACHMENTS:

None


