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From: Boyd, Desiree L [dlboyd@tva.gov]
Sent: Thursday, May 19, 2011 12:25 PM
To: Epperson, Dan; Poole, Justin; Raghavan, Rags; Milano, Patrick; Campbell, Stephen
Cc: Crouch, William D; Hamill, Carol L; Boyd, Desiree L; Bryan, Robert H Jr
Subject: TVA letter to NRC_05-19-11_ IPS Flow Response
Attachments: 05-19-11_ IPS Flow Response_Final.pdf

Please see attached TVA letter that was sent to the NRC today. 
 
 
Thank You, 
 
 
 
 
~*~*~*~*~*~*~*~*~*~*~*~*~*~*~ 

Désireé L. Boyd                   
WBN 2 Licensing Support 
Sun Technical Services 
dlboyd@tva.gov 
423­365­8764 
~*~*~*~*~*~*~*~*~*~*~*~*~*~*~ 
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Atlanta, Georgia 30303-1257 
 
NRC Resident Inspector Unit 2 
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1260 Nuclear Plant Road 
Spring City, Tennessee 37381 
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U.S. Nuclear Regulatory Commission 
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One White Flint North 
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Rockville, Maryland 20852-2738 
 
Charles Casto, Deputy Regional Administrator for Construction 
U. S. Nuclear Regulatory Commission 
Region II 
Marquis One Tower 
245 Peachtree Center Ave., NE Suite 1200 
Atlanta, Georgia 30303-1257 
 



ENCLOSURE 1 
 

Response to Intake Pumping Station Water Velocity RAI 
 

Tennessee Valley Authority – Watts Bar Nuclear Plant - Unit 2, Docket No. 50-391 
 
Question: 
 
At a meeting with the NRC on May 11, 2011, the NRC staff reviewing the impingement report 
had a number of basic questions concerning the physical configuration of the Watts Bar Nuclear 
Plant Intake Pumping Station (IPS) and pump alignment and operation. 
 
Response: 
 
Eight Essential Raw Cooling Water (ERCW) pumps and seven Raw Cooling Water (RCW) 
pumps are located at and take suction from the IPS.  ERCW serves safety-related loads such 
as Residual Heat Removal and Component Cooling System heat exchangers.  RCW supplies 
non-safety loads such as cooling units of normal building ventilation systems and turbine oil 
cooling.   Many of the loads for both ERCW and RCW are systems that are shared between 
both units.  These loads have to be supplied whether a single unit or both units are in operation.  
Spent Fuel Pool heat removal and building ventilation heat loads are examples of shared loads.   
 
The ERCW system is safety-related and is required to have two independent trains to meet 
single failure requirements.  The IPS as a consequence has two physically separated 
independent bays.  The four train A ERCW pumps are located in one bay and the four train B 
ERCW pumps are located in the other bay.  The RCW pumps are not safety-related, but they 
are divided between the two bays to even the flow load.  There are four RCW pumps located in 
one bay and three located in the other bay.  The RCW pumps are physically separated from the 
ERCW pumps but share common suction paths from the river through the traveling screens.  
The IPS has four entrance openings at the river, four intake channels that are always 
submerged, four traveling screen wells, and four traveling screens.  These features are evenly 
divided between the two bays.  This arrangement is shown in Figure 1.  Figure 2 shows an 
elevation schematic.  The figures are provided to aid in understanding the arrangement.  They 
are not intended to reflect the detailed physical configuration of the IPS. 
 
Each entrance opening is 7.33 feet (ft) wide.  Each intake channel has a rectangular cross 
section with a width of 5.17 ft and a height of 17.5 ft.  The bottom elevation of the channel is 
652 mean sea level (msl) and the top of the channel is at 669.5 msl.  Each channel empties into 
a well that includes a traveling screen.  The bottom elevation of the well is 652 msl and the top 
of the well is above the normal maximum lake level.  Each well is 5.17 ft wide.  Each traveling 
screen is four ft wide.  The height of the water column through the well and through the traveling 
screen varies with the lake level.  The minimum summer pool elevation is 681 msl and the 
minimum winter pool elevation is 677 msl.  The minimum seasonal pool elevations were used 
for calculating the velocities through the traveling screen.  The specific height values used were 
29 ft for the summer and 25 ft for the winter.  Since there are two flow paths into each bay, the 
flow area per bay is twice the width times the height for each path.  The area through the 
traveling screen is also multiplied by a factor from the manufacturer to account for the effective 
flow area.  This value is 0.503 for the WBN screens.  The velocity in the wells was not 
calculated but would be the velocity of the intake channel multiplied by the ratio of 17.5 ft/29 ft 
for the summer and 17.5/25 for the winter.   
 
Typical summertime operation for two units would have two ERCW pumps and three RCW 
pumps operating per bay.  If temperatures were high or due to maintenance alignments, four 
RCW pumps in one bay could be in operation resulting in a flow rate of 73 cfs.  This was the 
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configuration chosen for determining velocities.   The resulting velocities were 0.62 fps through 
the screens, 0.17 fps at the IPS entrance, and 0.4 fps in the intake channels.  The flow through 
the other bay would be 61 cfs, giving a total IPS intake flow of 134 cfs.  Thus choosing the bay 
with more pumps operating will produce higher velocities.  A typical summertime operation for a 
single unit would have two ERCW pumps and two RCW pumps operating per bay.  The total 
ERCW flow would be lower than would exist for two-unit operation.  Because it is physically 
possible, although unlikely, that all four RCW pumps could be running on one bay; it can be 
assumed that the velocities for the four RCW pump bay for two-unit operation also apply to 
single unit operation.   
 
The normal system alignment for winter operation would be two ERCW pumps and two RCW 
pumps per bay.  The ERCW flow rate is less than would be required during summer operation.  
Similar to single unit operation, all four RCW pumps on one bay could be in operation with none 
operating in the other bay.  This configuration results in a flow rate of 68 cfs through the four 
RCW pump bay with resulting velocities of 0.67 fps through the traveling screens, 0.18 fps at 
the IPS entrance, and 0.37 fps in the intake channel.  For this alignment, the flow rate in the 
other bay would be 45 cfs resulting in a total IPS intake flow of 113 cfs.  The values discussed in 
the preceding paragraphs were taken from the reference. 
 
Reference: 

 TVA Calculation EPMRCP052992, R2, “Sizing of Traveling Water Screen” 
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