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

Subject: UniStar Nuclear Energy, NRC Docket No. 52-016
Response to Request for Additional Information for the
Calvert Cliffs Nuclear Power Plant, Unit 3,
RAI 279, Ultimate Heat Sink

References: 1) Surinder Arora (NRC) to Robert Poche (UniStar Nuclear Energy), "Final
RAI 279 SBPA 2618," email dated January 21, 2011

2) UniStar Nuclear Energy Letter UN#1 1-240, from Greg Gibson to Document
Control Desk, U.S. NRC, RAI Closure Plan, dated August 23, 2011

The purpose of this letter is to respond to the request for additional information (RAI) identified
in the NRC e-mail correspondence to UniStar Nuclear Energy, dated January 21, 2011
(Reference 1). RAI 279 addresses the Ultimate Heat Sink, as discussed in Section 9.2.5 of the
Final Safety Analysis Report (FSAR), as submitted in Part 2 of the Calvert Cliffs Nuclear
Power Plant, Unit 3 Combined License Application (COLA), Revision 7.

Reference 2 provided a response date of September 30, 2011, for RAI Question 09.02.05-9.

The Enclosure provides our response to RAI No. 279 Question 09.02.05-9, and includes revised
COLA content. A Licensing Basis Document Change Request has been initiated to incorporate
these changes into a future revision of the COLA.
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There are no regulatory commitments identified in this letter. This letter does not contain any
proprietary or sensitive information.

If there are any questions regarding this transmittal, please contact me at (410) 369-1905, or
Mr. Wayne A. Massie at (410) 369-1910.

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

Executed on September 29, 2011

Greg Gibson

Enclosure: Response to NRC Request for Additional Information RAI No. 279, Question
09.02.05-9, Ultimate Heat Sink, Calvert Cliffs Nuclear Power Plant, Unit 3

cc: Surinder Arora, NRC Project Manager, U.S. EPR Projects Branch
Laura Quinn, NRC Environmental Project Manager, U.S. EPR COL Application
Getachew Tesfaye, NRC Project Manager, U.S. EPR DC Application
Charles Casto, Deputy Regional Administrator, NRC Region II
Silas Kennedy, U.S. NRC Resident Inspector, CCNPP, Units 1 and 2
U.S. NRC Region I Office
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RAI No. 279

NRC Question 09.02.05-9

In order to satisfy the emergency makeup water pumps for the essential service water system
(ESWS) flow requirements, the UHS design must assure that the minimum net positive suction
head (NPSH) for the UHS makeup water makeup system pumps will be met for all postulated
conditions, including consideration of vortex formation. In order to comply with GDC 44, SRP
9.2.5, Section III, paragraph 3.C. states that the maximum design cooling water temperature
should not be exceeded under the worst combination of adverse environmental conditions, and
basins can supply water for 30 days cooling at the required temperature without makeup unless
acceptable makeup capabilities can be demonstrated. The staff found that the NPSH
requirement for the emergency makeup water pumps for the ESWS was not specified in FSAR
Section 9.2.5 and that FSAR Section 9.2.5 did not describe the assurance that will provide the
NPSH requirement for the emergency makeup pumps that is satisfactory (including
consideration of vortex formation) or identify the excess margin provided by the design for the
most limiting assumptions.

Consequently, provide additional information in FSAR Section 9.2.5 to specify the minimum
NPSH requirement for the emergency makeup water pumps for the ESWS and to fully explain
how the system design satisfies this minimum NPSH requirement with consideration of the
maximum Chesapeake Bay water temperatures when taking vortex formation into
consideration. Also, identify how much excess margin is available for the most limiting case.
Describe in the FSAR Section 9.2.5 how the UHS makeup water intake structure water level is
measured, controlled, and monitored to assure the designed minimum NPSH is maintained. In
addition, provide a discussion on the UHS makeup pump head and identify the means that are
provided to assure that the pump maximum flow will not exceed pump design limits such as
pump run out.

Response

Chesapeake Bay water is used as makeup for the Essential Service Water system. Maximum
surface water temperature for the Chesapeake Bay is established in CCNPP Unit 3 COLA
FSAR Subsection 2.3.1.2.2.13 as 93°F. This temperature is less than the maximum allowable
ESWS temperature of 95°F. The maximum water temperature at the pump suction is anticipated
to be less than the surface temperature of the Chesapeake Bay.

The minimum water level for the required submergence level to prevent vortex formation based
on ANSI/HI 9.8.1-1998 is calculated to be 2.08 ft. The required NPSH for the UHS Makeup
Water pumps provided by a prospective vendor is 7.2 feet. The minimum water head above the
pump impeller is 9.63 ft (See Figure 1 provided for reference).

The minimum available NPSH is calculated to be approximately 41.5 feet at the design low
water level condition at the UHS Makeup Water pump suction pit ( EL -11.7 feet), considering
the maximum Chesapeake Bay water temperature. Excess margin at the most limiting condition
between the available and required NPSH is 34.3 feet.
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Thus, at the design condition, which considers the lowest possible water level at the pump
suction pit, there is adequate NPSH available for the pump to operate in a safe condition.

Water level is continuously measured and monitored by safety-related instrumentation in the
UHS Makeup Water Intake Structure to initiate proper (automatic or manual) operation of the
traveling screen. Hence the minimum water level is maintained for safe pump operation.

The pump total developed head (TDH) for the UHS Makeup Water pump is 180 ft. The pump
TDH is calculated considering the pressure drop through the piping, valves and components,
suction head, and the static head. In order to provide a more conservative result for the UHS
Makeup Water pump TDH, a 10% margin is included in the calculated value of 180 ft.

The design of the UHS Makeup Water system will monitor the flow rate and pressure of the
pump. These signals will be used to trip the pump to prevent pump run out and pump
"deadheading."
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COLA Impact

FSAR Subsection 9.2.5.3.2 will be revised as follows:

9.2.5.3.2 Piping, Valves, and Fittings

UHS Makeup Water System Pumps

There are four vertical turbine pumps, each rated at 750 gpm (approximately 2835 Ipm). Each
pump is driven by an electric motor, and is equipped with a discharge check valve and motor
operated isolation valve. They are designed to ASME Section III, Class 3 requirements, and
constructed of materials compatible with the brackish UHS makeup water.

Minimum water level in the UHS Makeup Water Intake Structure basin considers minimum
submergence requirements to prevent vortex effects and net positive suction head (NPSH) to
prevent cavitation of the UHS Makeup Water pump. The minimum available NPSH is
approximately 41.5 ft. The excess margin at the most limiting condition between the available
and required NPSH is approximately 34.3 feet. The total developed head (TDH) for the UHS
Makeup Water pump is 180 ft. TDH is calculated considering the pressure drop through the
piping, valves and components, suction head, and the static head. In order to provide a more
conservative result for the UHS Makeup Water pump TDH, a 10% margin is included in the
calculated value of 180 ft. Water level is continuously measured and monitored by safety-related
instrumentation in the UHS Makeup Water Intake Structure to initiate proper (automatic or
manual) operation of the traveling screen. Hence the minimum water level is maintained for safe
pump operation. The design low water level at the UHS Makeup Water pump suction pit is at EL
-11.7 feet. The minimum water level at the UHS Makeup Water pump suction pit considers a
head loss of 1.5 ft across the travelina screen.


