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Reference:
1. MFN 06-386, Letter from U.S. Nuclear Regulatory Commission to David Hinds,

Request for Additional Information Letter No. 74 Related to the ESBWR Design
Certification Application, October 11, 2006

2. MFN 06-391, Letter from U.S. Nuclear Regulatory Commission to David Hinds,
Request for Additional Information Letter No. 77 Related to the ESBWR Design
Certification Application, October 11, 2006

Enclosures:
1. MFN 06-529- Response to Portion of NRC Request for Additional Information

Letter Nos. 74 and 77 - Equipment and Floor Drainage System, Service Air
System, Instrument Air System, and High Pressure Nitrogen Supply System -
RAI Numbers 9.3-27-29, 9.3-31, 14.2-62 and 14.3-90

cc: AE Cubbage USNRC (with enclosures)
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Enclosure 1

MFN 06-529

Response to a Portion of NRC Request for
Additional Information Letter Nos. 74 and 77

Related to ESBWR Design Certification Application

Equipment and Floor Drainage System
Service Air System

Instrument Air System
High Pressure Nitrogen Supply System

RAI Numbers 9.3-27 through 9.3-29,
9.3-31, 14.2-62 and 14.3-90
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NRC RAI 9.3-27:

DCD Section 3.4.1.3 states that protective features used to mitigate or eliminate the
consequences of internalflooding include drainage systems. DCD Section 9.3.3.2 states
that safety divisions are provided with a separate drain line connecting to the main
drainage piping and leading to an appropriate sump in the Reactor Building and each
drain line is provided with a normally open isolation valve, which is automatically closed
to prevent flooding of multiple safety divisions due to backflow. DCD Section 9.3.3.1
states that radioactively contaminated or potentially contaminated liquids are collected
by completely separate systems (e. g. no cross connections) from those that collect non-
radioactive liquids.

Provide drawings showing how the layout of the EFDS will incorporate these design
features including connections to areas containing safety-related equipment and
connections to non-contaminated drain systems.

GE Response:

DCD Subsection 3.4.1.3 does identify the Equipment and Floor Drainage System (EFDS)
as one of the protective features used to mitigate or eliminate the consequences of
internal flooding. However, DCD Subsection 3.4.1.3 also noted that the internal flooding
analysis is completed based on taking no credit for the operation of the drain sump
pumps, although they should be available to operate during some of the postulated
flooding events. Also, as stated in the response to RAI 3.4-3, no credit is taken for the
EFDS in the analysis of flood level.

Revision 2 of DCD Tier 2 deleted the following sentence from Subsection 3.4.1.1 to
clarify that the floor drain system was not credited for draining floodwater in the flooding
analysis:

"The floor drain piping system limits water accumulation in compartments with
possible flooding."

Even though drainage via the EFDS and sump pump operation is not credited in the
analysis, the drain piping and sump pump operation will further minimize any flooding
consequences.

EFDS layout drawings are based on final building layout, equipment locations, and pipe
routing. Some of this information is available; however, much of this information is
completed during the final plant layout/arrangement phase of the project. As noted in
DCD Subsection 9.3.3, EFDS is separated into a non-radioactive drain subsystem and
five potentially contaminated subsystems. These subsystems transfer drainage to the
appropriate radwaste system for processing. There are distinct separations between each
of the five potentially radioactive subsystems and no physical connections with the non-
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radioactive drain subsystem. The design philosophy for EFDS with respect to the
separation of subsystems is identical to the certified ABWR design.

Each safety division in the Reactor Building and Control Building is provided with a
separate drain line connecting to the main drainage piping and leading to an appropriate
sump. Each of these separate drain lines is provided with a normally closed valve to
prevent flooding of multiple safety divisions due to backflow. Reference response to
RAI 9.3-29 for justification for replacing safety-related drain isolation valves with
nonsafety-related manual isolation valves.

DCD Impact:

Revision 3 to DCD Tier 2 Subsection 9.3.3 will reflect that the Control Building rooms
with safety division will also have separate drain lines connecting to the main drainage
piping (reference attached markup).
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9-.3.39.3.3 Equipment and Floor Drain System

The Equipment and Floor Drain System (EFDS) consists of the Clean (nonradioactive)
Drain Subsystem and the following five potentially contaminated subsystems:

* Low Conductivity Waste (LCW) Drain Subsystem

* High Conductivity Waste (HCW) Drain Subsystem

* Detergent Drain Subsystem

* Chemical Waste Drain Subsystem

* Reactor Component Cooling Water System (RCCWS) Drain Subsystem

These five subsystems collect liquid drainage from various plant areas and transfer them
to the radwaste system.

9.3.3.1 Design Bases

Safety (10 CFR 50.2) Design Bases

The EFDS does not perform any safety-related function. Therefore, EFDS has no safety
design basis, other than provision for safety-related containment penetrations and
containment isolation valves, as described in Subsection 6.2.4.

Power Generation Design Bases

The EFDS collects waste liquids from their point of origin and transfers them to a
suitable processing or disposal system.

Drainage systems are designed to accommodate the maximum anticipated normal
volumes of liquid without overflowing including such inputs as the anticipated water
flow from a fire hose and other fire suppression water discharges to the area floor drains
without impacting the safety function of any safety-related component or system.
However, as delineated in Subsection 3.4.1.3, no credit is taken for the drainage
system in the flooding analysis.

To preclude inadvertent transfer of radioactive liquids to non-radioactive systems, the
radioactively contaminated or potentially contaminated liquids are collected by
completely separate systems (e.g. no cross connections) from those that collect non-
radioactive liquids.

Redundant sump pumps are included to increase the reliability, availability, and
maintainability of the EFDS.

Systems are designed and arranged to minimize flooding of multiple compartments.
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9.3.29.3.3.2 System Description

Summary Description

The EFDS includes sumps, motor-driven pumps, isolation valves, and instrumentation for
pump operation, and interconnecting piping. Separate subsystems collect clean
(nonradioactive) drains, low conductivity waste (LCW) drains, high conductivity waste
(HCW) drains, detergent drains, chemical, and RCCWS drain wastes.

The Clean Drain Subsystem collects and transfers liquid wastes by gravity from the clean
nonradioactive equipment and floor drains to sumps and pumps these wastes to an
appropriate disposal system.

The LCW Drain Subsystem collects liquid wastes from equipment drains in potentially
contaminated systems. These liquids gravity drain to sumps located in the drywell and
other areas. The drywell LCW drain, which is monitored for activity, is pumped to the
LCW collection tank. The drywell drain-LCW sump pump discharge line is provided
with redundant containment isolation valves. The liquid wastes collected in the LCW
sumps are also pumped to the LCW collection tank.

The HCW Drain Subsystem collects liquid wastes from floor drains in potentially
contaminated areas. These liquids gravity drain to sumps located in the drywell and other
areas. The drywell HCW drain, which is monitored for activity, is pumped to the HCW
collection tank. The drywell drain-HCW sump pump discharge line is provided with
redundant containment isolation valves. Liquids collected in the HCW sumps are also
pumped to the HCW collection tank.

The Detergent Drain Subsystem collects potentially contaminated wastes from the
personnel decontamination stations, laundry, and shower facility drains and transfers
them to the detergent drain collection tank.

The Chemical Waste Drain Subsystem collects liquid wastes containing potentially
contaminated chemicals and corrosive substances from washdown areas, laboratory
drains, hot maintenance shop, and other miscellaneous sources in the plant. These liquid
wastes are transferred to the chemical drain collection tank.

Dedicated sumps in the EFDS shall collect vent and drain water from the closed loop
RCCWS and shall be directed to the Reactor Building Cooling Water Drain Subsystem.
The size of this subsystem shall accommodate the draining of the largest isolable cooling
water pipe segment in the Reactor Building. The sump contents shall be evaluated for
radioactivity and water quality. If the cooling water is radioactively contaminated, it
shall be directed to the LWMS, where it can be processed. If not, the cooling water may
be recycled through a line tied back to the cooling water system.
Safety divisions are provided with a separate drain line connecting to the main drainage
piping and leading to an appropriate sump in both the Reactor Building and Control
Building. Each drain line is provided with a normally closed manual open isolation
valve, whi. h is aut.matically elc.. sc..d to prevent
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flooding of multiple safety divisions due to backflow. Watertight walls, floors, and doors
on safety-related compartments also prevent flooding of multiple safety-related
compartments.

The results of the flooding analysis are acceptable assuming the floodwater is
retained in localized areas or zones, which is conservative in the determination of
the resulting water level of these specific areas. The flooding analysis shows that the
watertight doors and drain line isolation valves are not required to protect the
safety-related equipment. They are included to provide additional protection and to
minimize the spread of floodwater.

Detailed System Description

The system includes the major equipment listed in Table 9.3-2.

The EFDS equipment is primarily located in the areas where the drains are collected.
Capability is provided to sample the liquids collected in each sump.

Containment isolation valves and piping, designated- safe. . .area-.drain.line.ise.atie.
valves, and limit switches are classified as safety-related. All other EFDS equipment and
components are nonsafety-related.

The EFDS interfaces with numerous systems from which drains are collected. The
collected liquids are discharged to the clean waste system or the Liquid Waste
Management System, as appropriate.

System Operation

Liquid wastes from various floors and equipment drains gravity drain to the appropriate
sumps. Drywell sumps transfer collected liquids by pumping to the LCW or HCW
collection tanks in the Radwaste Building. Each sump has two pumps. One pump
operates as required and the other is in standby. The lead sump pump starts automatically
when the liquid reaches a predetermined level in the sump and stops at a predetermined
low level. Both pumps operate simultaneously if one pump cannot accommodate the rate
of accumulation of liquids in the sump. Contaminated or potentially contaminated
liquids are transferred to the Liquid Waste Management System for processing.

9.333-9.3.3.3 Safety Evaluation

The EFDS does not have any safety-related function, other than containment and
designated safet division isolation functions.

Failure of the EFDS does not prevent safety-related equipment from performing their
safety-related functions. Section 3.4, Water Level (Flood) Design, presents analyses
demonstrating that safety-related equipment in areas drained by the EFDS is not affected
by drain or flood water backing up in the drainage system because of malfunction of
active components, blockage, or the probable maximum flood.
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93.3A9.3.3.4 Testing and Inspection Requirements

The EFDS is designed to permit periodic inspection and testing of important components,
such as valves, motor operators, and piping, to verify their integrity and capability.
Equipment layout provides easy access for inspection and maintenance.

Drainage piping is hydrostatically tested prior to embedment in concrete. Potentially
radioactive drainage piping is pressure tested in accordance with ASME B31.1. The
EFDS components are tested periodically by normal operation of the equipment.

9.33.5-9.3.3.5 Instrumentation Requirements

Instrumentation and controls for the EFDS are located at local panels, and appropriate
signals are duplicated and sent to the MCR. These indications and controls include the
following:

* On/off switches for pumps

* Sump level alarms

* Valve position indicators and controls

The EFDS can be controlled manually or can be automatically operated as described
below.

High and low level transmitters on each sump start and stop the sump pump
automatically. A separate high-high level switch starts the second sump pump and
actuates an alarm in the MCR. Components within the safet, divisions are provided with
level switches to close the drain line isolation valves to preclude flooding of
compar--tmfents not aff~ected by the flood. Manual switches in the N4CR can also clos
these valves. Clesure of an isolation valve annunciates an alarm in the MCR.

Leaks in the drywell are detected by monitoring the rate of increase of the sump level.
Leak detection in other areas is accomplished by monitoring the frequency and duration
of sump pump operation.

9.3.3.6-9.3.3.6 COL Information

None.

9.337-9.3.3.7 References

9.3.3-1 ASME B31.1, Power Piping (see Table 1.9-22).
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NRC RAI 9.3-28:

DCD Section 3.4.1.4 states that provisions for internal flood protection include
administrative procedures to assure routine removal of debris, which might plug the floor
drain openings.

Describe how the administrative procedures to assure routine removal of debris that
might plug floor drain openings will be tracked for incorporation by the COL applicant.

GE Response:
The Equipment Floor and Drain System (EFDS) floor drains are provided with
maintainable strainers to prevent debris from entering the floor drain collection piping.
But, as stated in the response to RAI 3.4-3, no credit is taken for the drain system in the
flooding analysis.

Revision 2 of DCD Tier 2 deleted the following sentence from Subsection 3.4.1.1 to
clarify that the floor drain system was not credited for draining floodwater in the flooding
analysis:

"The floor drain piping system limits water accumulation in compartments with
possible flooding."

Since the internal flooding analysis does not credit drainage via the EFDS, there is no
requirement for administrative requirements to routinely remove debris. Consequently,
Revision 2 of DCD Tier 2 Subsection 3.4.1.4 also removed the following statement
requiring administrative procedures to assure routine removal of debris:

"Additional provisions for internal flood protection include administrative
procedures to assure routine removal of debris, which might plug the floor drain
openings."

DCD Impact:

No DCD revision is required as a result of this RAI.
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NRC RAI 9.3-29:

DCD Section 9.3.3.2 states that designated safety area drain line isolation valves are
safety-related, but DCD Table 3.2-1 and DCD Tier I Section 2.16. 4 indicate that only
portions of the system that support the containment isolation function are safety-related

SRP 9.3.3, Rev. 2, 1981, Criterion III. 2.b states that essential portions of the of the EFDS
should be classified Quality Group C or higher and seismic Category 1 Clarify the
design classification of equipment and floor drain piping that performs an essential
function in protecting safety-related equipment from flooding.

GE Response:

The drain line isolation valves were classified as safety-related as a conservative measure
before the flooding analysis was completed. The results of the flooding analysis are
acceptable assuming the floodwater is retained in localized areas or zones, which is
conservative in the determination of the resulting water level of these specific areas. The
flooding analysis shows that the watertight doors and drain line isolation valves are not
required to protect the safety-related equipment. They are included to provide additional
protection and to minimize the spread of floodwater. There is no need for automatic
safety-related drain line isolation valves. Therefore, no equipment and floor drain piping
performs an essential function in protecting safety-related equipment from flooding.

DCD Impact:

Revision 3 to DCD Tier 2, Subsection 9.3.3 will clarify that the collection piping and
isolation valves for the safety divisions are non-safety related (reference attached markup
to RAI 9.3-27).
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NRC RAI 9.3-31:
DCD Section 3.4.1.4.1 states that, for the control building, the main source offloodwater
is from the fire protection standpipe hose stations (2 hoses discharging for one hour),
and the analysis assumes the water propagates to the lowest floor of the control building
by flowing, in part, through embedded drains. Other analyses also appear to credit drain
flow in determining flood levels.

Consistent with SRP 9.3.3, Rev. 2, 1981, Criterion 111.4, describe how the sizing and
layout of the EFDS supports essential functions of draining liquids from areas containing
safety-related equipment at a rate such that water does not accumulate to the point
safety-related equipment could be damaged

GE Response:
EFDS layout provides floor drains in rooms where safety-related equipment could be
impacted by potential flooding and redundant sump pumps at each collection sump for
added reliability.

However, EFDS is not the only feature used to mitigate the effects of potential flooding.
The EFDS drain lines are one of several ESBWR design features that are designated as
flow paths for the floodwater. As stated in the response to RAI 3.4-3, no credit is taken
for the drain system in the flooding analysis.

Revision 2 of DCD Tier 2 deleted the following sentence from Subsection 3.4.1.1 to
clarify that the floor drain system was not credited for draining floodwater in the flooding
analysis:

"The floor drain piping system limits water accumulation in compartments with
possible flooding."

DCD Impact:
Revision 3 to DCD Subsection 3.4.1.3 will further clarify that no credit is taken for the
drainage system in the flooding analysis (reference attached markup to RAI 9.3-27).
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3.13-.3.4.1.3 Internal Flooding Evaluation Criteria

All safety-related components that affect the safe shutdown of the plant are located in the
Reactor Building (RB) and Control Building (CB). Redundant systems and components
are physically separated from each other and from non-safety systems. If the failure of a
system results in one division being inoperable, the redundant division is available to
perform the safe shutdown of the plant. Protective features used to mitigate or eliminate
the consequences of internal flooding are:

* Structural enclosures or barriers

* Curbs and sills

* Leakage detection components

* Drainage systems

The internal flooding analysis, besides identifying flooding sources, equipment in each
area, and effect on essential equipment and maximum flood levels, also considers the
following criteria:

* Time to identify a flooding source when a flooding alarm occurs in the Main
Control Room is followed by operator action within 30 minutes.

• Fire fighting events are considered assuming that fuel inventory for the fire is
limited to a 1-hour event, during which two 7.9 1/s (125 gpm) fire hoses are in
service.

* A single active failure of flood mitigating systems is assumed, following the
initiating events, as required in ANSI/ANS 56.11.

* No credit is taken for the drainage system or operation of the drain sump pumps
for flooding mitigation, although they are expected to operate during some of the
postulated flooding events.

" The free surface considered in each flooding zone is reduced by at least 10% due
to space utilization by components located in that zone.

As established in Section 3.6, the moderate energy piping leakage failure is assumed to
be a circular opening with a flow area equal to one-half of the outside pipe diameter
multiplied by one-half of the pipe nominal wall thickness. Resulting leakage flow rates
are calculated using normal operating pressure in the pipe.

The Fire Protection System (FPS) headers from the FPS pumps are routed outside
Seismic Category I buildings. Floors are assumed to prevent water seepage to lower
levels.

Spray damage is avoided by moving the required equipment or pipe or providing spray
protection. Doors and penetrations rated as 3 hour barriers are assumed to prevent water
spray from crossing divisional boundaries.
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All safety-related equipment within the Containment that must operate during or after a
design basis accident is qualified for LOCA environmental conditions. Flooding
associated with the postulated failure of any moderate energy pipe is within the bounds of
the LOCA qualification. Consequently, no detailed evaluation of this less severe event is
required to verify the effect on
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NRC RAI 14.2-62:
Question Summary: Describe how the flood protection functions of the equipment and
floor drain system would be tested.

Full Text: DCD Tier 2, Revision 1, Sections 3.4 and 9.3 describe that the equipment and
floor drain system routes flood water to safe collection areas and prevents backflow of
flood water into areas containing important to safety equipment. Describe how these
flood protection functions of the system would be tested

GE Response:
DCD Subsection 3.4.1.3 noted that the internal flooding analysis is completed based on
no credit taken for the operation of the drain sump pumps. However, EFDS is not the
only feature used to mitigate the effects of potential flooding. The EFDS drain lines are
one of several ESBWR design features that are designated as flow paths for the
floodwater. As stated in the response to RAI 9.3-31, no credit is taken for the drain
system in the flooding analysis.

Revision 2 of DCD Tier 2 deleted the following sentence from Subsection 3.4.1.1 to
clarify that the floor drain system was not credited for draining floodwater in the flooding
analysis:

"The floor drain piping system limits water accumulation in compartments with
possible flooding."

The results of the flooding analysis are acceptable assuming the floodwater is retained in
localized areas or zones, which is conservative in the determination of the resulting water
level of these specific areas. The flooding analysis shows that the watertight doors and
drain line isolation valves are not required to protect the safety-related equipment. They
are included to provide additional protection and to minimize the spread of floodwater.
There is no need for automatic safety-related drain line isolation valves. No equipment
and floor drain piping performs an essential function in protecting safety-related
equipment from flooding. Therefore, no additional ITAAC items are required.

DCD Impact:
No Tier 1 DCD changes will be made in response to this RAI.
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NRC RAI 14.3-90:

DCD Tier 1 Section 2.16.4 states that, other than containment isolation, the EFDS does
not perform any safety-related function, nor is it required to achieve or maintain safe
shutdown of the plant. The proposed ITAAC in DCD Tier 1 Table 2.16.4-1 are consistent
with this statement, and fail to address safety functions described in DCD Sections 3. 4
and 9.3.3 related to draining offlood water and prevention of backflow into areas
containing safety-related equipment.

Provide appropriate ITAAC to verify the sizing and layout of the EFDS and the
functionality of valves to perform these essential functions.

GE Response:

DCD Subsection 3.4.1.3 noted that the internal flooding analysis is completed based on
taking no credit for the operation of the drain sump pumps. Also, as stated in the
response to RAI 3.4-3, no credit is taken for the drain system in the flooding analysis.

Revision 2 of DCD Tier 2 deleted the following sentence from Subsection 3.4.1.1 to
clarify that the floor drain system was not credited for draining floodwater in the flooding
analysis:

"The floor drain piping system limits water accumulation in compartments with
possible flooding."

Also, as stated in the response to RAI 9.3-29, the drain line isolation valves were
classified as safety-related as a conservative measure before the flooding analysis was
completed. The flooding analysis has been completed and there is no need for automatic
safety-related drain line isolation valves. Therefore, no additional ITAAC items are
required.

DCD Impact:

No additional DCD revisions are required beyond those provided in response to RAI 9.3-
29 and RAI 9.3-31 are required.


