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2. TVA letter dated February 15, 2008, 'Watts Bar Nuclear Plant (WBN) -
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Completion and Operation of Unit 2"
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Management Alternatives (TAC No. MD8203)"
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The purpose of this letter is to provide additional information in support of NRC's environmental
review of WBN Unit 2 as requested by NRC in Reference 1 subsequent to a site audit in
October 2009.
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The WBN Unit 2 Final Supplemental Environmental Impact Statement (June 2007) was
submitted to NRC on February 15, 2008 (Reference 2). By letter dated July 2, 2008
(Reference 3), TVA responded to an NRC request for additional information. By letter
dated January 27, 2009 (Reference 4), TVA provided the Severe Accident Management
Alternatives analysis report for WBN Unit 2. By letter dated December 23, 2009
(Reference 5), TVA provided additional information in support of NRC's environmental
review of WBN Unit 2.

Enclosure 1 provides the NRC environmental review requests for additional information
and TVA's responses as of February 12, 2010. Attached to the Enclosure is an Optical
Storage Media (OSM #1) with additional supporting documents. Additional supporting
documents not suited to electronic submission are also attached. TVA expects to
provide the remaining information by March 12, 2010.

If you have any questions, please contact me at (423) 365-2351.

Sincerely,

Masou( ajestani
Watts J ar Unit 2 Vice President

Enclosures:

1. Additional Information Environmental Review
2. List of commitments

Attachments to Enclosure 1:

1. OSM #1 Additional information
2. Other additional information

cc (Enclosures):

U. S. Nuclear Regulatory Commission
Region II
Sam Nunn Atlanta Federal Center
61 Forsyth Street, SW, Suite 23T85
Atlanta, Georgia 30303-8931

NRC Resident Inspector Unit 2
Watts Bar Nuclear Plant
1260 Nuclear Plant Road
Spring City, Tennessee 37381
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Additional Information Regarding Environmental Review

Land Use

L- 1. Verify that current land use at the site and in the vicinity is the same as described in the
1978 FES-OL. Provide a map of the Watts Bar site and vicinity with detail on current land-
use coverage categories. This map should reproduce clearly in black and white for use in
hardcopy and website versions of the Nuclear Regulatory Commission (NRC) EIS.

A map of the WBN site and vicinity showing current land use is attached.

L-2. As discussed at the site audit, provide land acreage estimates of major coverage type
categories (e.g., forested, built-up, etc.) within the site and boundary and within the vicinity
of the site.

Attached is a spreadsheet that provides the land acreage estimates for the land use classes
shown on the map (see L-1).

Transmission Lines

TL- 1. As discussed at the site audit, provide a map of the Watts Bar transmission system within
the site and to the nearest substations. Include corresponding description of relevant
dimensions (e.g., length and width of the corridors) and land-use coverage type in
transmission corridor. This map should reproduce clearly in black and white for use in
hardcopy and website versions of the NRC EIS.

Attached are plot figures that show the dimensions of the transmission corridors and the
transmission line numbers associated with the plot. The numbers at the bottom are
estimated brush acres to be mowed, or herbicide acres, and total easement acres, along
with plot dimensions.

Socioeconomics

S-6. Provide data on the capacity and average usage for regional (i.e., Rhea and Meigs
Counties) water and sewer utilities (including DecatUr Water Department, Dayton Water
Department and Wastewater Treatment, Spring City Water System and Waste Treatment,
and Watts Bar Utility District).

The following data was obtained for regional water and sewer utilities:

Utility Capacity Average Daily Usage
-Dayton Wastewater
Treatment Plant 2.67 million gallons/day 1.8 MGD

(MGD)
Decatur Water Department -
wastewater 0.34 MGD Not provided
Decatur Water Department 1 MGD Not provided
Spring City Water 1.5 MGD 0.51 MGD
Spring City Sewage 1.1 MGD 0.6 MGD
Watts Bar Utility District 1.8 MGD 0.89 MGD
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Benefit-Cost

BC-2. Provide an estimate of levelized operating (i.e., delivered cost) costs associated with
power generation from Watts Bar Unit 2 and describe relevant assumptions, including
assumed capacity factor. Indicate the amount (either as a percent or in cents/kWh)
attributable to fuel costs, decommissioning expenses, and waste disposal costs.

An estimate of the operating costs associated with the operation of WBN Unit 2 is attached.

Hydrology

H-5. In order to better understand the impact of plant operations on site groundwater, provide
information on the stage fluctuation of the yard holding pond during a recent year of
operations. How are those fluctuations expected to change when WBN Unit 2 begins
operation?

A plot of the actual water surface elevation (WSEL) measured for the yard holding pond
(YHP) is given in Figure 1 for the year 2001. This year is close to normal in terms of the
overall summer hydrology and meteorology in the Eastern Tennessee Valley. Also shown is
the expected WSEL in the YHP for the same year based on a simulation of WBN with the
operation of both Unit 1 and Unit 2. The computer code and output files for the simulation
are provided in the response for RAI H-15.

The following general comments are provided in terms of the operation of WBN with two
units versus one unit:

The average WSEL in the pond is expected to be higher with the operation of two
units. This is because with two units, the blowdown discharge will be larger,
requiring more storage in the YHP when the flow cannot be released from Outfall
101 (i.e., when the release from Watts Bar Dam is less than 3,500 cfs). Based on
the results shown in Figure 1, the average WSEL in the YHP is expected to be about
1.75 feet higher with the operation of two units.

Due to the larger blowdown flowrate, the WSEL in the pond with two units will both
rise and fall faster than with the operation of one unit.

* The YHP is not expected to exceed the overflow elevation with normal operation of
two units.

H-6. The ARCADIS report reviewed at the site audit showed the impact on the water table of a
French drain surrounding the power block. How much water is pumped from the French
drain annually?

Approximately 2.6 x10 8 gallons per year are pumped from the French drain.

H-9. Provide a current table of dilution factors and travel times for downstream water users
within an 80-kilometer (50-mile) radius of the WBN Plant.
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Have any of the users listed in the 1995 EIS ceased water withdrawal? Are there new users
to be considered? Have any changes occurred that result in changes to the dilution factors
reported.

The following users have ceased withdrawal:

U.S. Army Volunteer Ammunition Plant
Rock-Tennessee Mill
Dixie Sand and Gravel
Chattanooga Missouri Portland Cement
Signal Mountain Cement (TRM 433.3R)
Note: The water users down river of Tennessee-American Water are outside of the 50-mile

radius.

There are no new users to be considered. However, the following user name changes have
occurred:

E.I. DuPont Company is now Invista-Dupont Company
Signal Mountain Cement (TRM 454.2R) is now BUZZI UNICEM USA
Mead Corporation is now Smurfit Stone

Reference information for the cited table indicates that the computations for the dilution
factors were performed based on a rectangular channel of 1100 feet in width and 30 feet in
depth, a river flow of 27,800 cfs, and a diffuser discharge of 62 cfs. The channel width of
1,100 feet is representative of the width of the Tennessee River in the upper portion of
Chickamauga Reservoir, and the depth of 30 feet is roughly representative of the average
depth of the main channel in reservoir for winter pool conditions, when river velocities are
high. The flow of 27,800 cfs is the approximate average annual flow past WBN, and 62 cfs
is the average annual flowrate from the plant diffusers for normal operation of the plant with
two units. The latter is as anticipated by TVA in the original work to estimate the dilution
factors. Between the time these computations were performed and now, the geometry of
Tennessee River and the expected average annual flow past the plant have not changed.
The most recent TVA analyses for the plant water balance, summarized in response to RAI
H-14, suggests a flowrate for the plant diffusers (Outfall 101) of about 64 cfs for operation
with two units. This is not considered a material change from the conditions of original
computations. As such, at this time, TVA feels that there is no need to update values for the
dilution factors in the table.

With the above responses, a current update of dilution factors and travel times is given
below:
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Dilution Factors and Travel Times for Downstream Water Users Within an
80-Kilometer (50-Mile) Radius of the WBN Plant

Water Users Location Travel Time (days) Dilution Factor
Watts Bar Nuclear Plant TRM 528.8 R(a) N/A N/A
Dayton, TN TRM 503.8 R 1.8 204

Soddy-Daisy Falling Water U.D. TRM 487.2 R 3.0 272
____ ___ ____ ___ ____ ___ Soddy OK 4.0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Sequoyah Nuclear Plant TRM 483.6 R 3.3 282
East Side Utility TRM 473.0 4.0 307
Chickamauga Dam TRM 471.0 4.2 (C)

Invista-Dupont Company TRM 469.9 R 4.2 (c)
Tennessee-American Water TRM 465.3 L(b) .4.6 (c)
(a) Right bank
(b) Left bank
(c) River is assumed to be fully mixed downstream of the Chickamauga Dam; dilution factor equals 448.

H-IO. Table 2.3 of the Final Environmental Statement related to the operation of Watts Bar
Nuclear Plant Units Nos. 1 and 2 (1978) (NUREG 0498) summarized water quality in
Chickamauga Reservoir adjacent to the Watts Bar site. Identify any changes to water
quality since publication of that table.

This information was provided in TVA's letter dated December 23, 2009, "Watts Bar Nuclear
Plant (WBN) Unit 2 - Additional Information Regarding. Environmental Review (TAC NO.
MD8203)".

Based on the NRC staff further request, the following additional data for September 2009 is
provided:

Sep-09
pH 7.4

Specific Conductance, at 218
25°C, mmhos

Alkalinity, "P" 0
as CaCO 3, ppm

Alkalinity, "M" 81
as CaCO 3, ppm

Sulfur, Total, as S04, ppm 17.5

Chloride, as Cl, ppm 8.2
Hardness, Total, 96
as CaCO 3, ppm

Calcium Hardness, Total, 67
as CaCO 3, ppm

Magnesium Hardness, Total, 29
as CaCO 3, ppm

Copper, Total, as Cu, ppm <0.05
Iron, Total, as Fe, ppm 0.25
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Sodium, as Na, ppm 7.7
Zinc, Total, as Zn, ppm <0.01

Manganese, Total, as Mn, 0.09
ppm

Phosphate, Total, <0.4
as P041 ppm

Phosphate, Total Inorganic, <0.2
as P0 4 , ppm

Phosphate, Filtered Ortho, <0.2
as P0 4 , ppm

Silica, Total, as Si0 2, ppm 5.5

H-11. Provide through screen velocities for water entering the Intake Pumping Station under
normal operating conditions with WBN Units 1 and 2 operating. Provide a diagram of the
intake pumping station that includes dimensions of intake openings, location, and
characteristic of trash racks and traveling screens to allow staff to validate the velocity
provided.

Computations for the velocity of water entering the Intake Pumping Station under normal
maximum mode of operation are provided in the attached file entitled:
H-i1_lntakePumpingStationVelocityRevl.

Drawings and related information for the Intake Pumping Station, trashracks, and traveling
water screens are provided in the PDF reference files entitled:

WBN 31 N220-1.pdf
WBN 31 N220-2.pdf
WBN 31 N221-1.pdf
WBN 31N221-2.pdf
WBN 31N221-3.pdf
WBN 31N221-4.pdf
WBN 31N221-5.pdf
WBN 31N221-6.pdf
WBN 34N210.pdf
WBN 38N200.pdf
WB-DC-20-20.pdf

H- 12. Provide through screen velocities for water entering the Supplemental Condenser
Cooling Water (SCCW) system under normal operating conditions with WBN Units 1 and 2
operating. Provide a diagram of the SCCW intake structure that includes the dimensions of
intake openings, location, and characteristics of trash racks and traveling screens to allow
staff to validate the velocity provided.

Computations for the velocity of water entering the SCCW system under normal operation of
Watts Bar Reservoir are provided in the attached file entitled:
H-12_SCCW_Velocity.
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Drawings and related information about the SCCW intake, trashracks, and traveling water
screens are provided in the PDF reference files entitled:

WBH 41 N515 (cal).pdf
WBH 48N202 (cal).pdf
WBF 44N203.pdf
Calc MDN1027-98006.pdf

H- 13. Provide a description of how the cooling system will be operated under normal winter and
summer operations. Provide a copy of the TVA procedure for operations of the cooling
systems to make sure National Pollutant Discharge Elimination System (NPDES) permit
conditions are not exceeded.

For hydrothermal compliance, the WBN cooling system contains three outfalls to the
Tennessee River. Outfall 101 is the diffuser, Outfall 102 is the emergency overflow from the
YHP, and Outfall 113 is discharge structure for the SCcW system. The current NPDES
status for hydrothermal compliance for each outfall is available to WBN operators in the
control room via the display shown in Figure 1. In addition, the TVA River Forecast Center
(RFC) in Knoxville has a continuous display on a large-panel screen that summarizes the
current hydrothermal status of all TVA thermal plants that usually require NPDES attention,
-including WBN. An example of the RFC display is shown in Figure 2. With this introduction,
a discussion of each WBN outfall relative to the requested information is provided herein.
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Figure 1. WBN Computer Display for NPDES Hydrothermal Compliance
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Figure 2. TVA River Forecast Center Display for NPDES Hydrothermal Compliance

Outfall 101

The operation of Outfall 101 depends on the release of water from Watts Bar Dam. Based
on the NPDES requirements, if the release is less than 3,500 cfs, Outfall 101 is
automatically removed from service by an interlock circuit. When flow from the dam is
resumed at levels above 3,500 cfs, the interlock is released and an annunciator in the
control room sounds to indicate "RIVER FLOW LO DISCHARGE TERMINATED." In
response to the alarm, operators confirm the status of the flow control valves and the
operation of the SCCW system (see page 27 of TVA WBN ARI-159-165, 2006). If desired,
the diffuser flow control valves can be opened at this time. Depending on other operating
requirements of the plant, the plant may choose to continue to keep the diffuser/Outfall 101
out of service. Since the operation of the diffuser is linked to the operation of Watts Bar
Dam, it is possible for the diffusers to be cycled closed and open several times a day
depending on the schedule for hydro peaking at the dam. That is, under normal winter and
summer operating conditions, Outfall 101 can be closed and opened daily.

The NPDES temperature limit for Outfall 101 is a daily average value of 95°F. Plant
instrumentation is provided to measure the Outfall 101 temperature continuously. If an
instantaneous value of the measurement reaches 950F, an annunciator in the control room
sounds to indicate "DIFFUSER TEMP HI." In response to the alarm, operators open the
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flow control valve for the YHP (if it is closed), close the flow control valves-for the diffuser,
confirm proper operation of the Condenser Cooling Water (CCW) System, and notify site
environmental personnel to evaluate NPDES compliance (see page 44 of TVA WBN ARI-
159-165, 2006). The immediate impact of this operation terminates releases to the river and
routes the cooling tower blowdown to the YHP, thereby preventing exceedances of the
NPDES temperature limit. For normal winter and summer operating conditions, the flow
control valve for the YHP is open, so termination of flow to the river usually only involves
closing the flow control valves for the diffuser. It is important to emphasize that this
operation occurs based on an instantaneous measurement of 950 F, whereas the NPDES
limit is based on a daily average measurement. In this manner, WBN is notified of
encroaching conditions well in advance of a genuine threat to the NPDES limit. Since the
startup of the plant, events have occurred in the late afternoon of hot, humid days in warm
summers where the instantaneous temperature for Outfall 101 has reached 95 0F and
triggered the annunciator. When this occurs, site environmental personnel consult with
pertinent staff to evaluate hydrothermal conditions, and if needed, implement changes in the
operation of WBN and/or the river to protect the NPDES limit. With this strategy, since the
startup of the plant, the daily average discharge temperature for Outfall 101 has never
reached 950F.

Outfall 102

The overflow from the YHP is for emergency situations only. As such, under normal winter
and summer operations there is no discharge from Outfall 102. Under normal winter and
summer operations, filling of the YHP occurs when Outfall 101 is out of service (i.e., when
the release from Watts Bar Dam is below 3,500 cfs). To ensure that no unexpected
overflow occurs from the YHP, the WSEL in the YHP is monitored continuously. The WSEL
measurement is available to operators in the WBN control room via the display shown in
Figure 1. The overflow elevation of the YHP is 707 feet msl. Currently, a computer-
generated alarm is issued in the control room if the WSEL in the YHP reaches 705.8 feet
msl. For a blowdown rate of about 28,700 gpm, which is expected to be typical for the
combined operation of Unit 1 and Unit 2 (see response to RAI H-14, Table 21), this provides
a notification of about 51/2 hours before the pond WSEL will reach the overflow elevation, if
flow into the pond is not terminated. There presently is no formal operating procedure
specifying a required response to the YHP alarm. The current practice is for the control
room to informally contact the TVA RFC in Knoxville and request an evaluation of the
scheduled releases from Watts Bar Dam, and if needed, to implement changes in the
releases so that Outfall 101 can be returned to service (i.e., allow the YHP to drain through
the diffuser).

In addition to the computer-generated alarm in the WBN control room, there are two other
systems that issue alarms for a high WSEL in the YHP. The first is a callout computer that
monitors the WBN Environmental Data Station (EDS). The EDS callout computer
continuously monitors the status of the WBN hydrothermal data and automatically issues
telephone notifications if hydrothermal parameters reach or exceed established
administrative limits. The callout computer also issues notifications if the hydrothermal data
fails-to pass certain validation tests, or if the hydrothermal instrumentation does not respond
to data requests (i.e., identifies potential instrumentation problems). Currently, the callout
computer issues a notification to the TVA RFC in Knoxville when the YHP WSEL reaches
705.9 feet msl. The second system is the hydrothermal compliance display in the TVA RFC
(i.e., Figure 2). When the YHP WSEL reaches 705.9 feet ms I, the background color for the
current value of the YHP WSEL changes from green to yellow (caution). If the YHP WSEL
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reaches 706.4 feet msl, the background color changes from yellow to red (action). When an
EDS callout notification or a yellow or red alarm is obtained in the TVA RFC, pertinent staff
in TVA River Operations is contacted informally to perform evaluations and develop options
for preventing an overflow of the YHP. Thus far, the duplicity in monitoring and alarming of
the YHP water level has been successful in ensuring that an unexpected overflow of the
YHP does not occur (i.e., computer-generated alarm in the WBN control room, EDS callout
notification, and hydrothermal compliance display in the TVA RFC).

Outfall 113

The operation of Outfall 113 is restricted by the NPDES water temperature limits
summarized in Table 1. In addition, the NPDES permit also specifies that there shall be a
release of at least 3,500 cfs from Watts Bar Dam whenever there is a change in operation of
the SCCW system.

Table 1. NPDES Temperature Limits for SCCW Discharge/Outfall 113

Parameter Sample Period NPDES Limit
Temperature at Downstream End of Running 1-Hr Avg 86.9°F

Mixing Zone
Temperature Rise from Ambient to

Downstream End of Mixing Zone
Temperature-Rate-of-Change at
- Downstream End of Mixing Zone Running 1-Hr Avg ±3.6 FO/hr

Temperature at Bottom of Receiving Running 1-Hr Avg 92.3 0F
Stream Bottom

The basic operation of the SCCW system is described in Section 2.2.2 of the 2007 Final
Supplemental Environmental Impact Statement (FSEIS) (TVA, 2007). In general, there are
three modes of operation of the SCCW system-out of service, in service with bypass
closed (summer mode), and in service with bypass open (winter mode). The different
modes of operation are provided primarily for maintaining compliance with the NPDES
temperature limits given in Table 1. Other objectives in operating the plant, however, can
dictate the mode of operation of the SCCW system. Under normal winter and summer
operating conditions, the SCCW system will be summer mode. In infrequent events where
the meteorology and hydrothermal conditions of the river do not provide adequate dilution of
the effluent from Outfall 113 (i.e., when the temperature limits summarized in Table 1 are
threatened), the SCCW system will be moved from summer mode to winter mode, and in the
most extreme events, removed entirely from service.

System Operating Instruction (SOI) 27.03 provides the formal requirements for operating the
SCCW system (TVA SOI-27.03, 2007). In terms of NPDES requirements, however,
SOI-27.03 includes steps only to ensure that any change in operation of the SCCW system
is accompanied by a river flow of at least 3,500 cfs. Guidance on how to operate the SCCW
system with respect to the NPDES requirements in Table 1 currently relies on informal
procedures tied to real-time monitoring of the NPDES temperatures and in performing river
temperature forecasts.
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All the NPDES temperature parameters in Table 1 are available to operators in'the WBN
control room via the display shown in Figure 1. The same is true for the TVA RFC in.
Knoxville via the display shown in Figure 2. The EDS callout computer also monitors these
temperature parameters. Each of these monitoring systems have alarm levels-those in the
WBN control room issued by a computer-generated alarm, those by the EDS callout
computer issued by a telephone notification, and those in the TVA RFC by changes in the
screen colors. For each monitoring system, Table 2 provides a summary of the current
alarm levels for each of the NPDES parameters listed in Table 1. As before, there presently
are no formal operating procedures specifying a required response to these alarms. In
response to an alarm, the current practice is for the WBN control room to informally contact
the TVA RFC in Knoxville and request an evaluation of the SCCW system to determine if
changes in operation should be implemented. Independently, when an alarm is obtained in
the TVA RFC in Knoxville, pertinent staff in TVA River Operations is contacted to perform
evaluations and develop options for preventing an NPDES exceedance for the SCCW
system.

Table 2. Current Alarm Levels for Outfall 113 NPDES Temperature Parameters

EDS TVA RFC
Control Room Clo DsA C

Parameter Computer-Generated Callout Display Color
AlrsComputer Alarms

Alarms Yellow Red

Temperature at Downstream 85.4 0F 85.40F 83.90F 85.40F
End of Mixing Zone

Temperature Rise from
Ambient to Downstream 4.4 F0  4.4 F0  4.4 F0  4.9 F0

End of Mixing Zone
Temperature-Rate-of-

Change at Downstream ±2.6 F°/hr ±2.6 F°/hr ±2.6 F°/hr ±3.1 F°/hr
End of Mixing Zone

Temperature at Bottom of
Receiving Stream 90.80F 90.8 0F 90.8 0F 91.8 0F
Bottom

In addition to the alarms summarized above, a WBN water temperature forecast is
performed to evaluate the expected thermal impact in the river of the SCCW operation.
Using a hydrothermal model for the WBN cooling system, the forecast is performed by staff
in the TVA RFC. Based on the expected conditions of the river (ambient water temperature
and flow), the forecast meteorology, and the expected operation of WBN, the hydrothermal
model provides a prediction of the hourly river temperature at the downstream end of the
Outfall 113 mixing zone. The prediction is used to provide a recommendation to WBN for
the operation of the SCCW system. The forecast is issued by email almost every day. An
example email is shown in Figure 3.

Again, the duplicity in monitoring and alarming of the real-time temperature measurements,
along with the routine hydrothermal forecast, thus far has been successful in ensuring that'
the impact of the SCCW system does not exceed NPDES water temperature limits.
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From: roht@tva.gov
Sent: Sunday, January 24,2010 5:08 PM
To: RO HT WBN; RO HT Nuclear; RO HT Common
Subject: WBN hydrothermal forecast for Sunday, January 24, 2010.

Recommendation - Monday 1125110

Based on current forecast meteorology and forecast river flow, it is safe to operate the SCCW system in summer mode.

Outlook - Tuesday 1126110 and beyond

The current forecastsuggests that it will be safe to operate.the SCOW system in sumimer mode through Sunday, January
31, 2010.

Forecast Notes

The next forecast will be issued Monday, 1/25/10, unless actual conditions stray apprediably from predicted conditions, in
which case the next forecast will be issued sooner.

Figure 3. Example Hydrothermal Forecast for Operation of WBN SCOW System

H- 14. Provide a water balance and heat balance for the operation of WBN Units 1 and 2.
Indicate where incremental increases in water use will occur as a result of initiating
operation of Unit 2. Provide this information for normal summer and winter operation and for
the operational mode which has the greatest impact on the receiving water body (effluent
temperature, instream temperature, and instream temperature rate of change).

Since completing the FSEIS in 2007, TVA has a fuller understanding of the expected
operation of the SCOW system. The hydrothermal model used to estimate the thermal
impact of the plant on the receiving waterbody (i.e., Tennessee River) has been updated to
reflect this understanding. However, to provide an expeditious response to this RAI,
analyses with the updated model had to be limited to steady-state evaluations. That is, in
the FSEIS of 2007, an unsteady model was run with an hourly time step to simulate the
hourly operation of the plant over a period of 30 years. The average and extreme (e.g.,
maximum and minimum) impacts in the river were then determined based on statistical
properties of the hourly model results. In the analyses summarized herein, the time histories
of the hydrologic and meteorological data were first analyzed to determine average and
extreme hourly values for each month of the year. These were then used as input in the
steady-state model to estimate the thermal impacts for the cases specified in this RAI.

In addition to updating the model for the operation of the SCOW system, other updates were
made to capture better the range of operation of the Intake Pumping Station (IPS). The
following discussions provide summaries of the model changes, the hydrologic and
meteorological data used in the model simulations, and the model results. To respond to
the requested information for normal summer and winter operation, simulations were
performed based on the statistical characteristics of the expected hydrology and
meteorology for each month of the year. To respond to the requested information for the
greatest impact on the receiving waterbody, model simulations were performed for five
specific cases with extreme hydrology and meteorology.
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SCCW System

Section 2.2.2 of the 2007 FSEIS provides a description of the WBN heat dissipation system.
In this section TVA states (page 26), "If WBN Unit 2 is completed, the current plan is to
supply the SCCW to both the Unit 1 and the Unit 2 CCW systems." This is again
emphasized in Section 3.1.1 where TVA states (page 37), "With the combined operation of
Unit 1 and Unit 2, the SCCW system would serve both units." At the time of the 2007
FSEIS, it was anticipated that-any modifications to the SCCW system associated with the
addition of Unit 2 would not require changes in the design capacity of the plant outfalls to the
Tennessee River. These include the diffuser (Outfall 101), the emergency overflow for the
YHP (Outfall 102), and the SCCW discharge structure (Outfall 113). This was emphasized
in Section 3.1.1 where TVA states (page 34), "For the combined operation of Unit 1 and Unit
2, the control structures that regulate the amount of flow between and out of the cooling
tower basins would need to be modified to preserve the original design bases for all three
outfalls." Based on this assumption, the hydrothermal analyses summarized in Section
3.1.1 of the FSEIS specified the inflow and outflow of the SCCW system for the combined
operation of Unit 1 and Unit 2 to be the same as that for the current operation of Unit 1. As
a gravity-driven system, this was accomplished by assuming the water levels in the cooling
tower basins remained unchanged for both cases. It also was assumed that the SCCW
system would serve only Unit 2 (page 37).

The operation of the SCCW system for the combined operation of Unit 1 and Unit 2 is
expected to resemble that shown schematically in Figure 1. With this, the hydrothermal
model was updated to provide a better estimate of the flows entering and exiting the cooling
tower basins. This was accomplished by incorporating in the model the hydraulic
characteristics of the key inflow and outflow structures for the basins, and computing the
expected water levels in the basins. In contrast to the hydrothermal analyses of the 2007
FSEIS, this allows an estimate of the potential magnitude of changes in the inflow and
outflow of the SCCW system due to the combined operation of Unit 1 and Unit 2 versus the
current operation of Unit 1. The same is true for the blowdown. Furthermore, to better
estimate impacts for the combined operation of Unit 1 and Unit 2, and again in contrast to
the 2007 FSEIS, model simulations for this RAI were performed for the SCCW system
serving both units rather than solely Unit 2.

IPS

Table 1 provides a summary of assumed operating conditions of the IPS for this RAI. The
IPS includes pumps for the ERCW system, the RCW system, the Screen Wash System, and
the Fire Protection System. The screen wash pumps and fire protection pumps are
operated only intermittently, and thus are not significant in representing normal operation of
the plant. A configuration representing the typical annual average water use of the IPS (±
10 percent) is given by the operation of two ERCW pumps and four RCW pumps. For this
configuration, the combined flow delivered to the plant by the ERCW and RCW systems is
about 39,500 gpm. With the operation of both Unit 1 and Unit 2, the operation of the plant is
expected to vary between a normal configuration represented by two ERCW pumps and six
RCW pumps and a normal max configuration represented by four ERCW pumps and six
RCW pumps. For the former, the combined flow delivered to the plant by the ERCW and
RCW systems is about 52,100 gpm. For the latter, the combined flow delivered to the plant
by the ERCW and RCW systems is about 78,200 gpm. This is similar to a flow as high as
an accident condition. This RAI is concerned with the water and heat balance for the
operation of both Unit 1 and Unit 2. For this case, in order to bound the potential order of
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magnitude of the plant thermal impacts, the plant is assumed to operate in the normal
maximum mode as defined in Table 1. This represents an update from the hydrothermal
analyses summarized in the 2007 FSEIS, which were performed assuming the operation of
the IPS with four ERCW pumps and four RCW pumps, delivering a combined flow to the
plant of about 68,700 gpm.

Basic Hydrologic and Meteorolo-gical Data

River Flow

The river flow used in the analyses included the hourly release from Watts Bar Dam for
years 1976 through 2009. For years 1976 through 2004, the hourly release is based on a
simulation of the upstream portion of the TVA river system using historical runoff for 1976
through 2004, and assuming operation of the river system consistent with the policy
established by the TVA Reservoir Operations Study (ROS) of 2004
(http://www.tva.gov/environment/reports/ros eis/index.htm). For years 2005 through 2009,
actual hourly releases from Watts Bar Dam were used in the analyses, since the river
system was operated in accordance with the ROS operating policy in these years. The
basic monthly statistics for the hourly river flow are summarized in Table 2.

Ambient River Temperature

The ambient river temperature used in the analyses included the hourly release temperature
from Watts Bar Dam for years 1976 through 2009. For years 1976 through 2004, the hourly
release temperature is based on a simulation of the upstream portion of the TVA river
system using historical runoff and meteorology for 1976 through 2004, and assuming
operation of the river system consistent with the policy established by the ROS. For years
2005 through 2009, actual hourly release temperatures from Watts Bar Dam were used in
the analyses, since the river system was operated in accordance with the ROS operating
policy in these years. Note that the NPDES permit for the plant specifies that the hourly
release temperature from Watts Bar Dam as the ambient temperature for monitoring
compliance to permit limits for river temperature. The basic monthly statistics for the hourly
ambient river temperature are summarized in Table 3.

Wetbulb and Drybulb Air Temperature

The drybulb and wetbulb air temperatures used in the analyses were obtained from
measurements at the Chattanooga airport for years 1976 through 2009. The basic monthly
statistics for the hourly drybulb and wetbulb temperatures are summarized in Table 4 and
Table 5, respectively.

Difference between Wetbulb Temperature and Ambient River Temperature

The difference between the wetbulb temperature and ambient river temperature provides a
measure of the expected difference between the plant effluent temperature and the ambient
river temperature. This is because the effluent discharge temperature from the hyperbolic
draft cooling towers tends to track in parallel with the wetbulb temperature. Data for the
difference between the wetbulb temperature and ambient river temperature is used to
estimate the hydrologic conditions that are likely to produce the largest plant-induced water
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temperature impacts. Using the data sources summarized above, the basic monthly
statistics for the difference between the hourly wetbulb and hourly ambient river temperature
are summarized in Table 6.

Water Surface Elevations in Watts Bar Reservoir and Chickamauga Reservoir

Since the WBN SCCW system is a gravity-fed system, the amount of flow entering the
SCCW system depends on the WSEL in Watts Bar Reservoir. Furthermore, the depth of
water in the river below Watts Bar Dam influences the dilution of the plant effluent for the
diffuser discharge (Outfall 101) and for the SCCW discharge (Outfall 113). This depth is
controlled by the WSEL in Chickamauga Reservoir. For the simulations summarized herein,
the assumed WSELs for Watts Bar Reservoir and the upper end of Chickamauga Reservoir
are summarized in Table 7. These elevations correspond to the approximate seasonally
normal levels for these reservoirs based on the current operating policy for the TVA river
system.

Model Simulations

Operation of Unit I and Unit 2 for Normal Winter and Summer Conditions

To capture the potential variation in thermal impact between winter and summer conditions,
model simulations of the plant were performed for each month of the year. The basic
operating assumptions for each month are summarized in Table 8. Monthly average hourly
values were used for the river flow, river temperature, drybulb temperature, and wetbulb
temperature (i.e., from Table 2, Table 3, Table 4, and Table 5). Each unit was assumed to
be operating at full power with four CCW pumps. The cooling towers were assumed to have
a capability of 105 percent, and the IPS was assumed to be providing flow with four ERCW
pumps and six RCW pumps. Water levels in Watts Bar Reservoir and Chickamauga
Reservoir were based on the information provided in Table 7. On an average annual basis
there is no net storage in the YHP, thus no outflow was assumed to occur from the pond. In
the model simulations this is accomplished by assuming a pond WSEL of 698 feet msl,
which is the elevation of the pond outlet structure. For conditions based on monthly average
hourly river flows, releases from Watts Bar Dam are high enough to allow the operation of
the SCCW system in summer mode for each case. With these assumptions, simulation
results for the heat balance are given in Table 9. Results for the water balance and thermal
impacts for each of the plant outfalls are given in Table 10. It is emphasized that with the
YHP WSEL at 698 feet msl, there is no overflow for pond (i.e., Outfall 102). Overflow from
the YHP currently is not expected for any normal operating conditions of the plant. It again
is emphasized that this version of the hydrothermal model provides estimates only for a
steady-state snapshot of the prevailing operating conditions. Temperature rate-of-change
events due to variations in meteorology and river flow would be of the same order of
magnitude as that determined by the 30-year dynamic simulations presented in
Section 3.1.1 of the 2007 FSEIS.

Operation of Unit I and Unit 2 Yielding the Greatest Impact on the Receiving Waterbody

The operational modes yielding the greatest impact on the receiving waterbody have been
captured in five cases. These are summarized in Table 11. The basic operating
assumptions for these cases are summarized in Table 12. Each unit was assumed to be
operating at full power with four CCW pumps. The cooling towers were assumed to have a
capability of 105 percent, and the IPS was assumed to be providing flow with four ERCW
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pumps and six RCW pumps. With the above assumptions, simulation results for the heat
balance are given in Table 13. Results for the water balance and thermal impacts for each
of the plant outfalls are given in Table 14. Other comments regarding each case include the
following:

• Case 1: The case producing a maximum instream temperature rise for Outfall 101
would occur during low river flow in the late winter/early spring months of the year, when
the river temperature is cool but meteorology can produce days with high drybulb and
wetbulb temperatures. The minimum river flow for which releases can be provided from
Outfall 101 is 3,500 cfs, which is assumed for this case. Per the plant NPDES permit,
releases cannot be made from Outfall 101 below this value. A control system between
Watts Bar Dam and WBN is provided to close automatically the WBN diffuser when the
release from the Watts Bar hydroplant drops below 3,500 cfs. In reality, for this case, a
flow of 3,500 cfs is considered conservative because the minimum flow for a single
hydroturbine at Watts Bar Dam is about 4,500 cfs. To produce the maximum discharge
from Outfall 101, the YHP was assumed to be at the maximum level (no overflow) and
draining to Outfall 101. The WSEL in the YHP corresponding to this condition is 707 feet
msl. For the assumed conditions of the river and meteorology, the plant could operate
with the SCCW system in summer mode.

Case 2: The case producing a maximum instream temperature rise for Outfall 113 also
would occur during low river flow in the late winter/early spring months of the year, when
the river temperature is cool but meteorology can produce days with high drybulb and
wetbulb temperatures. The SCCW can operate with a river flow of 0 cfs, which was
assumed for this case. For this flow, and for the reason cited above, there would be no
discharge from Outfall 101 to the river-all the flow exiting the Unit 1 cooling tower basin
by the blowdown weir would be diverted to the YHP. As such, for this case, the WSEL in
the YHP is irrelevant. To be consistent with all the cases of Table 11, a YHP WSEL of
707 feet msl was assumed. For these conditions, the plant could operate with the
SCCW system in winter mode. However, the results of the Case 2 simulation indicate
that with this mode of operation, the temperature rise for Outfall 113 would be equivalent
to the maximum allowable NPDES temperature rise for this outfall, 5.40 F. For this
reason it needs to be emphasized that whereas the plant could operate at this condition
from a theoretical standpoint, because of the uncertainty of hourly variations in river flow
and meteorology, such would never occur in practice. Procedures for monitoring
thermal compliance would dictate changes in the operation of the river and/or WBN if the
temperature rise were to reach about 4.90 F. If the SCCW system were already
operating in winter mode, and if there was not enough water in the river system to
increase the release from Watts Bar Dam, the SCCW system would be removed from
service. These procedures are discussed in more detail in the TVA response for RAI
number H-13.

Case 3: The case producing a maximum combined instream temperature rise at Outfall
101 and Outfall 113 is the same as Case 1.

Case 4: The case producing a maximum instream temperature for Outfall 101 would
occur during low river flow in the summer, when the river temperature is warm and the
meteorology produces days with high drybulb and wetbulb temperatures. For this case
the minimum river flow for the operation of Outfall 101 was again assumed, 3,500 cfs.
As for Case 1, a flow of 3,500 cfs is considered conservative because the minimum flow
for a single hydroturbine at Watts Bar Dam is about 4,500 cfs. An extreme combination
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of the drybulb and wetbulb temperatures was assumed, based on the historical
meteorology. Similarly, an extreme value of the ambient river temperature also was
assumed. To produce the maximum discharge from Outfall 101, the YHP again was
assumed to be at the maximum WSEL, 707 feet msl (no overflow), and draining to
Outfall 101. For the assumed conditions of the river and meteorology, the plant could
operate with the SCCW system in summer mode.

Case 5: The case producing a maximum instream temperature for Outfall 113 is the
same as Case 4, except for a river flow of 0 cfs rather than 3,500 cfs. There would be
no discharge from Outfall 101 to the river-all the flow exiting the Unit 1 cooling tower
basin by the blowdown weir would be diverted to the YHP. As before, the WSEL in the
YHP is irrelevant, and a value of 707 feet msl was assumed for consistency. For these
conditions, the plant could operate with the SCCW system in summer mode. However,
the results of the Case 5 simulation indicate that with this mode of operation, the
instream temperature for Outfall 113 would be equivalent to the maximum allowable
NPDES temperature for this outfall, 86.90 F. As for the temperature rise for Case 2,
whereas the plant could operate at this condition from a theoretical standpoint, because
of the uncertainty of hourly variations in river flow and meteorology, such would never
occur in practice. Procedures for monitoring thermal compliance would dictate changes
in the operation of the river and/or WBN if the temperature were to reach about 86.4°F.
If it were not possible to provide cooler releases from Watts Bar Dam, the operation of
the SCCW system would be shifted from summer mode to winter mode.

To provide a basis for comparison of the above results, model simulations also were
performed for the current operation of Unit 1. This includes both the normal winter and
summer conditions and the cases yielding the greatest impact on the receiving waterbody.
For the IPS, the model simulations were performed for the case in Table 1 considered
representative of Unit 1 operating experience.

Operation of Unit 1 for Normal Winter and Summer Conditions

The basic operating assumptions for each month are summarized in Table 15. Simulation
results for the heat balance are given in Table 16, and results for the water balance and
thermal impacts for each of the plant outfalls are given in Table 17.

Operation of Unit 1 Yielding the Greatest Impact on the Receiving Waterbody

The operational modes yielding the greatest impact on the receiving waterbody are the
same cases summarized in Table 11. The basic operating assumptions for each case are
summarized in Table 18. Simulation results for the heat balance are given in Table 19, and
results for the water balance and thermal impacts for each of the plant outfalls are given in
Table 20.

Comparison of Flow for Unit 1 Operation Versus Combined Operation Of Unit 1 and Unit 2

Based on averages of the results for each month as present in Table 10 and Table 17, a
comparison of the estimated average plant inflows and outflows for the sole operation of
Unit 1 versus the operation of both Unit 1 and Unit 2 is given in Table 21. These flows are
only for the plant waste heat dissipation, although this encompasses the vast majority of the
plant water use. The following items are emphasized:
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(i) Plant Inflow

Because of the greater number of pumps in service, the inflow from the IPS is higher for
the operation of Unit 1 and Unit 2. Recall that simulations for the operation of Unit 1
assumed two ERCW pumps and four RCW pumps in service, whereas simulations for
the operation of Unit 1 and Unit 2 assumed four ERCW pumps and six RCW pumps in
service.

The SCCW inflow estimated for the operation of Unit 1 and Unit 2 is about 9 cfs (3
percent) lower than that for the operation of Unit 1. This is because for the operation of
Unit 1 and Unit 2, the water level in the Unit 2 cooling tower basin is higher, which
reduces slightly the head for delivering SCCW flow from Watts Bar Reservoir.

(ii) Plant Outflow

* Cooling tower evaporation for the operation of Unit 1 and Unit 2 is about twice that for
the operation of Unit 1, obviously because the former case includes two rather than one
tower in service.

• The outflow through the diffuser/Outfall 101 for the operation of Unit 1 and Unit 2 is
about 11 cfs (21 percent) higher than that for the operation of Unit 1.

• The outflow through the SCCW discharge/Outfall 113 for the operation of Unit 1 and Unit
2 is about 35 cfs (13 percent) higher than that for the operation of Unit 1.

(iii) Distribution of Plant Discharge Among the Outflow Points

• The fraction of the total plant discharge evaporated into the atmosphere by the cooling
towers increases from about 8 percent for the operation of Unit 1 to about 14 percent for
the operation of Unit 1 and Unit 2.

• For the operation of Unit 1 and Unit 2, the fraction of the total plant discharge released to
the river via the diffuser/Outfall 101 remains roughly the same as that for the operation of
Unit 1, about 15 percent.

• The fraction of the total plant discharge released to the river via the SCCW/Outfall 113
decreases from about 76 percent for the operation of Unit 1 to about 71 percent for the
operation of Unit 1 and Unit 2.

H-15. Thermal Description and Physical Impacts. Provide the calculation package for all runs
that support the application (CORMIX or other models). Include electronic copies of all input
and output files.

The response presented herein focuses exclusively on the calculation package supporting
the results summarized in Section 3.1.1 of the FSEIS (TVA, 2007). The calculations were
made using a hydrothermal model developed by TVA that simulates the unsteady,
combined operation of the plant and Tennessee River over an extended period of time. In
this case, the simulations were performed over a period of 30 years, corresponding to
recorded hydrology and meteorology from 1976 through 2005. Other basic aspects of the
simulations are presented in the FSEIS. It is emphasized that the plant is assumed to
operate in a normal mode throughout the simulations. For this operation, thermal impacts
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occur in the Tennessee River for the discharge from the diffusers (Outfall 101) and for the
discharge from the SCCW system (Outfall 113). Mixing of thermal effluent from Outfall 101
is estimated based on the behavior of the thermal effluent observed in a physical model
study of the discharge diffusers (TVA 1977a; TVA 1997b). Mixing of thermal effluent from
Outfall 113 is estimated using CORMIX. In terms of the CORMIX simulations, the following
additional comments are provided:

* CORMIX Version 3.1 was used in modeling the mixing from the SCCW/Outfall 113. The
original runs were made in 1997 and updated in 2004. This version of CORMIX
accepted input only via keyboard entry. The desire, however, was to examine the
thermal impact of the SCCW based on multiyear simulations with hourly variations in
river conditions and meteorology. Hourly computations, however, could not be
performed in a reasonable manner with a keyboard-entry model. To overcome this
issue, CORMIX simulations were performed for a limited number of cases
encompassing the expected range of conditions for the river and plant. The results of
these simulations then were used in an interpolation scheme wherein the hourly
instream river temperature rise due to the discharge from the SCCW system was
computed based on the prevailing hourly conditions of the river and plant. The
interpolation scheme was based on five key parameters: river depth, river flow, ambient
river temperature, SCCW discharge, and SCCW discharge temperature rise above
ambient river temperature.

* A rectangular shoreline surface discharge into a rectangular river channel was assumed
for the SCCW outfall for all cases. In order to preserve the initial momentum of the flow
from the outfall, the height and width of the modeled outfall were varied such that the
depth of the discharge was equal to the difference between the river elevation and the
elevation of the outfall invert (665 feet msl), with the width adjusted so that the cross
sectional area of the outfall was equal to that of the 15-foot wide by 10-foot deep
rectangular outfall. The modeled outfall depth thus varied from 10 feet to 18 feet, with
corresponding widths of 15 feet and 8.3 feet, respectively.

" Values of the five key parameters for the interpolation scheme are as follows:

River Depth (Elevation)

1. El: River depth 3.3528 m (11 feet, corresponding to WSEL 675 feet msl)
River width 365.76 m (1200 feet)
SCCW outfall depth 3.048 m (10 feet)
SCCW outfall width 4.572 m (15 feet)

2. E2: River depth 5.7912 m (19 feet, corresponding to WSEL 683 feet msl)
River width 365.76 m (1200 feet)
SCCW outfall depth 5.4864 m (18 feet)
SCCW outfall width 2.54 m (8.3 feet)

River Flow

1. R1:28cms(989cfs)
2. R2:113 cms (3990 cfs)
3. R3:226 cms (7980 cfs)
4. R4:1300 cms (45900 cfs)
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Ambient River Tem,

1. T1: 4.0000C (39.2°F)
2. T2: 15.5560C (60'F)
3. T3: 28.3330C (83°F)

SCCW Discharge

1. Q1:9.472 cms (334 cfs)
2. Q2:7.634 cms (270 cfs)

SCCW Discharge Temperature Rise above Ambient River Temp

1. D1:3.0°C (5.4°F)
2. D2:6.5°C (11.7°F)
3. D3:11.50C (20.7°F)
4. D4:24.0°C (43.2°F)

Support materials in response to this RAI are found in the following attached electronic
folders:

" H-15_CORMIXSimulations: Input and output files for CORMIX simulations that were
performed to implement the interpolation scheme described above.

* H-15_HTSimulationsFSEISJune_2007: Code for the hydrothermal model used to
perform the multiyear simulations presented in the FSEIS, and the appropriate input and
output files.
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H- 18. What is the current expectation for blowdown discharge for operating WBN Units I
and 2? The 2007 TVA EIS states "For the original heat dissipation system, the maximum
discharge from the plant diffusers due solely from blowdown from the cooling towers was
expected to be about 50 cfs for the operation of one unit and 85 cfs for the operation of both
units (TVA 1977b)."

The results of model simulations presented in Table 10 of the response for H-14 provide the
current expectations for blowdown for the combined operation of Unit 1 and Unit 2. In these
simulations, the blowdown from the cooling towers is given by the discharge from
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Outfall 101. Depending on seasonal conditions, the results suggest that the blowdown will
vary between about 54 cfs and 70 cfs.

H-21. The ER states (p. 52) "Operation of Unit 2 along with Unit 1 would result in an increase of
raw water intake usage at the IPS by an estimated 33 percent compared to sole operation of
Unit 1." Why does water withdrawn at the IPS only increase 33 percent for a doubling of the
amount of cooling needed?

TVA's original estimate of a 33-percent increase was based on the best understanding of
heat loads and system flows in 2007 with the expectation of the need for 4 ERCW pumps
and 2 RCW pumps for two-unit operation. Based on modeling and actual calculations, TVA
now estimates that dual unit operation will require 2 ERCW pumps and 6 RCW pumps,
representing a 44 percent increase in raw water intake usage. Attached is a more detailed
analysis of the cooling water requirements.

H-25, What is the concentration of total dissolved solids in the water discharged from the
cooling tower basins through the diffuser? How does this compare to the concentration in
the intake water

Attached is an Excel data sheet with the total suspended solids (TSS).values for the water
discharged from WBN via the diffuser or Outfall 101 (H-25 Discharge TSS), The data
provides the date collected, date analyzed, time collected, time analyzed, the TSS value and
if the TSS value is an excursion. TSS at the outfall is monitored per WBN's NPDES permit.

Attached is an Excel data sheet with the raw water turbidity (H-25 Raw water Turbidity) at
the IPS. TVA does not sample for TSS in the intake water and has no way of comparing the
intake water data with the diffuser discharge TSS.

H-26, On one of the tours during the site audit, we visited the onsite landfill and were told it is
not currently being used. How will solid waste from operation of WNB Unit 2 be disposed
of?

Solid waste (excluding radioactive and mixed waste) from the TVA WBN Unit 2 operations
will be disposed of at the Rhea County Municipal landfill. Disposal of solid waste at the
Rhea County Municipal landfill at the time of this response is more economically favorable to
TVA; however, regardless of economics, TVA reserves the right to utilize the onsite landfill.
The landfill is operated in accordance with Watts Bar Nuclear Plant, Unit 0, Environmental
Compliance Manual, Chapter 11, Non-Radioactive Solid Waste and Demolition Waste
Landfill, Revision 0006. TVA maintains an active permit from Tennessee Department of
Environment and Conservation (TDEC) Division of Solid Waste Management for the onsite
landfill, Demolition Waste Landfill Registration No. DML 72-103-0025.

H-28, Provide an update of Table 3-10 of the 2007 EIS that reflects changes in chemical use
and site operations since closure of the sewage treatment plant and change in chemical use
at the site documented in the April 2009 letter, "Watts Bar Nuclear Plant (WBN) - National
Pollutant Discharge Elimination System (NPDES) Permit No. TNO020168-Request For Raw
Water Treatment Modification." Letter from Darin Hutchison to Mr. Vojin Janjic.

E1-21



Table 3-8. History of Betz Chemical Treatment of Raw Water at WBN 1996-Present
Chemicals

Chemical Start.Year .End Year Syste
Clamtrol CT1300* 1996 1998 ERCW/RCW
Spectrus NX1104* 1998 Present ERCW/RCW
CopperTrol CU-1 1996 1998 ERCW/RCW

Biotrol 88P 1996 1998 ERCW/RCW
*Vendor global chemical name change from Clamtrol CT1 300 to Spectrus NX1 104 in 1998
**ERCW = Essential Raw Cooling Water; RCW = Raw Cooling Water

Table 3-9. History of Nalco Chemical Treatment of Raw Water at WBN 1996-Present1

Chemical Start Year End Yearstem
H-901G 1996 2009 ERCWO/RCW

Coppertrol 1996 1999 ERCW/RCW
PCL-10Z 1996 2002 ERCW/RCW
PCL-60K 1996 2002 ERCW/RCW
PCL-401 1996 2007 ERCW/RCW

Towerbrom 960 1999 2009 Cooling Tower
H-130M2 2002 .2002 ERCW/RCW

MSW-.109 (vendor

changed 2003 2010 ERCW/RCW
chemical name
to C9 in 2010)

H-130M. 2004 2004 ERCW/RCW
Coagulant Aid-35 2004 Present ERCW/RCW

H150M 2005 Present ERCW/RCW
Liquid

Bleach(alternati 2007 Present ERCW/RCW
ve for H-901G)

Nalco 73200 2007 2009 ERCW/RCW
(replace PCL-,

401)
Flogard MS62095' 6

(alternative 2009 -2009 ERCW/RCW
MSW-109)

Depositrol PY5200 5,

6 (replaces 2009 Present ERCW/RCW
Nalco 73200)

Inhibitor AZ8100 5,
6

(replaces Nalco 2009 Present ERCW/RCW
1336)

Spectrus BD1500QQ 6

(replaces Nalco 2009 Present ERCW/RCW
73551)

Towerbrom 60m5 ,
6

(replaces 2009 Present ERCW/RCW
Towerbrom 960)

Spectrus OX1200
5

,
6
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(replaces Nalco 2009 Present ERCW/RCW
901G)

Spectrus DT1404' 6

(replaces Nalco 2009 Present ERCW/RCW
CA-35)

Spectrus CT1 300f"
(replaces H 150M) 2009 Present ERCW/RCW

-OR-

Spectrus NX1 1045"
(replaces Spectrus 2009 Present ERCW/RCW

NX104)
Bentonite Clay5.6 2009 Present ERCW/RCW

C91-1 (vendor
changed 2010 Present ERCW/RCW

chemical name
from MSW-109,

2010)
1 Known as Calgon Corporation, 1996-2001; Ondeo-Nalco, 2001-2003; Nalco, 2003-present
2 H-130M used with no detoxification in 2002
3 ERCW = Essential Raw Cooling Water
4 RCW = Raw Cooling Water5GE Betz 2009-present. TVA chemical vendor change with the new suppliers products being "similar" products

containing "essentially the same chemical" as previously approved by the Tennessee Department of
Environment & Conservation (TDEC). April 15, 2009 letter from WBN to TDEC, Vojin Janic, Watts Bar Nuclear
Plant System - NPDES Permit #TNO020168 - Request for Raw Water Treatment Modification

Chemicals previously approved under the former vendor may continue to be used. April 15, 2009 letter from WBN to
TDEC, Vojin Janic, Watts Bar Nuclear Plant System - NPDES Permit #TN0020168 - Request for Raw Water
Treatment Modification

Table 3-10. Potential Chemical Discharge to NPDES Outfalls at WBN

101 Diffuser Discharge

Ammonium Hydroxide, Ammonium Chloride,
Alpha Cellulose, Boric Acid, Sodium
Tetraborate, Bromine, Chlorine, Copolymer
Dispersant, Ethylene Glycol, Hydrazine,
Laboratory Chemical Wastes, Lithium,
Molybdate, Monoethanolamine, Molluscicide
H150M, Oil and Grease, Phosphates,
Phosphate Cleaning Agents, Paint
Compounds, Sodium Hydroxide, Surfactant -

Dimethylamide and Alcohol, Tolyltriazole,
Zinc Sulfate, Zinc Acetate Dihydrate, LCS-60.
Post-Oct 2008, Potable Water (Cooling
Tower at Training Center), Superior SWS
4550.

102 1 YHP Overflow Weir Alternate discharge path for Outfall 101
Ammonium Hydroxide, Ammonium Chloride,

103 LVWTP Boric Acid, Sodium Tetraborate, Bromine,
Chlorine, Copolymer Dispersant, Ethylene
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Glycol, Hydrazine, Laboratory Chemical
Wastes, Molybdate, Monoethanolamine,
Molluscicide H150M, Oil and Grease,
Phosphates, Phosphate Cleaning Agents,
Paint Compounds, Sodium Hydroxide,
Surfactant - Dimethylamide and Alcohol,
Tolyltriazole, Zinc Sulfate
Metals - Iron and Copper, Acids and
Caustics, Ammonium Hydroxide, Ammonium
Chloride, Boric Acid, Sodium Tetraborate,
Bromine, Chlorine, Copolymer Dispersant,

107 LP and ULP Hydrazine, Laboratory Chemical Wastes,
Molybdate, Monoethanolamine, Molluscicide
H150M, Oil and Grease, Phosphates,
Phosphate Cleaning Agents, Sodium, Sodium
Hydroxide, Surfactant - Dimethylamide and
Alcohol, Tolyltriazole, Zinc Sulfate
Chlorine, Organic Matter, Laboratory
Chemical Wastes, Paint Compounds (pre-

Plant 2008). WBN connected to the Spring City
POTW in August 2008 and the Outfall was
completely decommissioned in Oct 2008.
Chlorine, Organic Matter, Paint Compounds,
Potable Water (Cooling Tower at Training
Center), High Pressure Fire Protection
flushes. Post-Oct 2008, this outfall no longer
received OSN 111 effluent. Potable water
and Superior SWS 4550 were re-routed to

112 Runoff Holding Pond OSN 101. Internal study of time for de-
toxification of quaternary amine residue found
in High Pressure Flushes yielded immediate
de-toxification when the water made contact
with soil prior to reaching the receiving
stream feeding into the pond. In April 2009,
WBN petitioned TDEC for TMSP coverage
only.

Severe Accidents

SA- 1. As discussed at the site audit, provide MACCS input and output files for Watts Bar Unit 2
that include analyses for all severe accident release classes including the release class or
classes in which radionuclides are released to reactor containment and containment
remains intact.

Attached is the report for the Loss of Coolant Accident with containment intact. The MACCS
files are also attached. The report concluded that overall the risk results are small.

SA-2. As discussed at the site audit, provide a discussion of the potential risks associated with
external initiating events and accidents that might occur when the reactor is not at power
and the relative frequency of such events and accidents.
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WBN has not performed a low-power shutdown Probabilistic Risk Assessment (PRA).
Currently for Unit 1, risk during low power and shutdown conditions is controlled by an
outage risk management program based upon the qualitative defense in depth guidance
given in NUMARC 91-06. WBN uses EPRI's ORAM-Sentinel program to track the safety
function requirements prescribed in NUMARC 91-06.

Risk during shutdown from external events is bounded by the at power Individual Plant
Examination of External Events (IPEEE) model. WBN performed an IPEEE for Unit 1
operation to identify any vulnerabilities to severe accidents from these events. The IPEEE
for Unit 2 is currently in progress.

To address seismic events, WBN performed a Seismic Margins Assessment in accordance
with EPRI NP-6041-SL for Unit 1. This analysis did not identify any adverse spatial
interactions or components with a seismic capacity below the reference level of the Review
Level Earthquake which is 0.3g. Only 4 components types had High Confidence Low
Probability of Failure values below 0.4g. WBN expects that when reviewed Unit 2
components will also meet this standard.

TVA performed an analysis of internal fires using the Fire Induced Vulnerability Evaluation
methodology for Unit 1. The evaluation results determined that core damage frequency
(CDF) for fire areas would be below 1 E-06. WBN expects that when reviewed the CDF for
Unit 2 fire areas will also be below 1 E-06.

WBN performed the screening review described in Supplement 4 to Generic Letter 88-20
and NUREG-1407 for Unit 1. A review was performed to determine if any changes around
and at WBN had taken place since the issuance of the Unit 1 operating license in November
1995. The evaluation at the time revealed that the plant met the Standard Review Plan
criteria and only one recommendation for plant improvement resulted. This
recommendation was to modify an Auxiliary Building concrete canopy to provide additional
protection against tornado missiles. This modification has been completed. This
modification was to the Unit 2 side of the plant and is effective for both units.

The status of high winds, transportation and nearby facilities accidents remains similar to
when the original review was performed. Since the time of the original IPEEE evaluation for
external flooding an issue has been identified that resulted in an increase in the calculated
Probable Maximum Flood (PMF) level for WBN. There has been a project underway to
widen the locks at the Chickamauga Dam downstream of WBN. The temporary
configuration during this construction period has resulted in some of the spillways credited in
the flooding analysis being unavailable. The reduction in the number of spillways has
caused the PMF level to be increased to 738.8 ft. This has been documented in the WBN
corrective action program in Problem Evaluation Reports 211722 and 154477. The
corrective action is implemented in AOI-7.01, "Maximum Probable Flood," which invokes the
performance of MI-17-004, "Movement of Equipment Flood Mode Preparation." This MI
installs temporary flood barriers around the Unit 1 thermal barrier booster pumps in
accordance with temporary alteration TACF 1-09-0006-070. The issue will be examined in
the Unit 2 IPEEE with a similar expected outcome.
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Severe Accident Mitiaation Alternatives (SAMA)

SAMA-1. As discussed at the site audit, provide a discussion of the extent to which the January
2009 assessment considers the risks (core damage frequencies) associated externally
initiated events and events that might occur when the reactor is shut down.

As stated in the submittal the SAMA PRA model used is an internal events including internal
flooding, at power model. A multiplication factor of 2 was applied to the internal events
results to account for the contribution to core damage from other events. The factor of 2
was based on a review of the SAMA submittals for a number of plants and previous practice
at WBN when preparing submittals involving risk applications such as Technical
Specification (TS) Completion time changes. The NRC accepted this methodology for these
submittals.

SAMA-2. As discussed at the site audit, provide a discussion of the bases for estimating the
costs of implementing design alternatives for the January 2009 document.

The costs of design alternatives were determined by estimating various parameters
including but not limited to the cost of the equipment and materials, potential cost of
shipping, costs of engineering, labor costs, cost of operation personnel support, cost of
procedure changes, cost of training, cost of Radcon personnel support, cost of security
support, taxes and contingencies. Costs were estimated by upgrading previous Unit 1
estimates, completing new cost estimates by the WBN Engineering/Construction
organization, or by using cost estimates from similar studies at other plants.

SECPOP2000 V3.12 was used for the MACCS2 Site Data File for Watts Bar. To account
for inflation, economic values were escalated (1990 to 2007) using the following method.
The year 1990 was assumed to be the benchmark of all dollar input values, the CHRONC
input file was compared with sample data that references NUREG/CR-4691, and the values
were identical.

All of these input values are in units of dollars per human or land unit. The original data was
assumed to be based on 1990 values. To adequately project the dollar values to the year
2007, an inflation factor of 1.555 was used to multiply each of these values.

U.S. Department of Labor annual consumer price index (CPI) values per year from 1990 to
2007 for the Midwest region was used to calculate the inflation factor. The 2008 annual
value was not available due to this analysis being performed before the end of the calendar
year 2008. A CPI is a measure of the average price of consumer goods and services
purchased by households. The percent change in the CPI is commonly used for inflation.
The CPI can be used to index (i.e., adjust for the effects of inflation) wages, salaries,
pensions, or regulated or contracted prices.

To find the correct multiplier to represent the cost increase from 1990 in 2007:

Annual CPI 2007 / Annual CPI 1990 = 198.12 / 127.4 = 1.555. The multiplier 1.555 was
then applied to all costs that needed to be updated from 1990 to 2007. For example, the
value of the input variable CHEVACST001 was updated as follows, CHEVACST001 in 1990
= 27.00 dollars/person-day, 27.00xl .5551 = 41.9877, therefore, CHEVACST001 in 2007 =

42.00 dollars/person-day. All other identified costs were updated in this manner.
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Terrestrial Ecology

TE- 1. As discussed at the site audit, provide a map of terrestrial habitats on the WBN site,
including wetlands and streams.

A map showing wetlands and streams is attached.

TE-2. As discussed at the site audit, provide an updated list of federal- and state-listed species
that may occur on or within 1/2 mile of the WBN site and transmission corridors.

Attached is an Excel file that lists protected species within 3 miles of each of the 500-kV
lines that originate at WBN.

TE-3. Provide updated distribution and abundance information describing known occurrences
of federal- and state-listed species within 1/2 mile of the transmission corridors that service
the WBN site from the site to the first substation.

Attached is an Excel file that lists protected species within 3 miles of each of the 500-kV
lines that originate at WBN.

TE-4. As discussed at the site audit, provide a list of and distribution information on exotic
invasive species that may occur on the WBN site, within the transmission corridors, and
within 1/2 mile of the WBN site and the transmission corridors.

Field reviews have noted the presence of the following non-native invasive species: Autumn
olive, Chinese privet, Japanese stilt grass, Japanese honeysuckle, and multiflora rose.
These species along with other commonly occurring invasive plants such as kudzu, mimosa,
princess tree, and tree of heaven could be present around the WBN reservation.

Radiological Protection

RP-2. As discussed at the site audit, dose to biota was calculated in the 1978 NUREG-0478.
However, this analysis cannot be validated using the current guidance. The following
information is needed to meet the intent of NUREG- 1555, ESRP 5.4.4
(1) Identify the representative biota for the area (see ESRP 5.4.4).
(2) Identify the pathways of exposure to the biota
(3) Based on the above, perform dose calculations to biota using the radioactive source

term used for the human dose calculations

As discussed during a phone call between NRC and TVA on January 7, 2010, NRC staff will
use information previously submitted by TVA to complete this analysis.
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Transportation

TR-2. In Section 3.16 of the TVA 2007 EIS, the applicant refers frequently to "tons" of new fuel.
Confirm that the unit is "MTU".

This is tons of new fuel assemblies including the slightly enriched uranium fuel and the
nozzles, guide thimbles and grids that support the fuel. There is about 1,014 Ibm (460 Kg)
of uranium in a single fuel assembly. Each fuel assembly weighs about 1,500 Ibm (or
680 kg).
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Attachment 1
TVA Watts Bar Nuclear Plant Unit 2

List of Files

File Name File Size - Bytes

TVAWBN-2_Files

H-11Files

001_H-1 WTVAWBN-DC-20-20 (Travling Water Screens) 117,388

012_H-1 T-VAWBN U2 RAIH-1 lIntakePumpingStation VelocityRev1 75,312
Total 192,700

H-12_File

002 H-12 TVA WBN SCCW Velocity 72,484
Total 72,484

H-13_Files

001 H-13 TVA WBN ARI 159 165 R34 103,063

001 H-13 TVA WBN SOI-27.03 R25 180,043
Total 283,106

H-14 File

001 H-14 TVA WBN TABLES 88,523
Total 88,523

H-15_Files

001 H-15 TVA WBN Cormix nonruns 25,897

002 RAI H-15 TVA WBN CORMIX SIMULATION Files Not PDF

003 RAI H-15 TVA WBN HT Simulations FSEIS-June 2007 Files Not PDF

Total 25,897

H-25_Files

001 TVA WBN H-25 discharge TSS 49,076

002WTVAWBNH-25_WBN Raw Water Turbidity 68,889

Total 117,965
SA-1_File

001WTVAWBNSA-1_Final-WBN-DBA LOCA Analysis-January-10 197,294

Total 197,294
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Attachment 1
TVA Watts Bar Nuclear Plant Unit 2

List of Files

File Name File Size - Bytes

TL-1_Files

001 TVA WBN TL-1 BULL RUN-WATTS BAR KX 6059 37,589

002_TVAWBN TL-1 SEQUOYAH-WATTS BAR HP CL 5047 31,529

003_TVAWBNTL-1 WATTS BAR HP-GREAT FALLS KX 5173 31,884

004 TVA WBN TL-1 WATTS BAR HP-ROCKWOOD KX 5791 32,831

005 TVA WBN TL-1 WATTS BAR HP-SPRING CITY KX 5733 28,984

006 TVA WBN TL-1 WATTS BAR HP-WATTS BAR 1 CL 5127 30,158

007 TVA WBN TL-1 WATTS BAR NP-SEQUOYAH 1 CL 6080 31,444

008WTVAWBNTL-1 WATTS BAR NP-SEQUOYAH NP 2 CL 6081 27,211

009WTVAWBNTL-1 WATTS BAR- ATHENS CL 5645 32,070

010 TVA WBN TL-1 WATTS BAR-ROANE KX 6084 33,225

011 WTVAWBNTL-1 WATTS BAR-VOLUNTEER KX 6092 - 44,309

012 TVA WBN TL-1 WINCHESTER-WATTS BAR FP GF 5167 28,881
Total 390,115

BC-2 H-5 H-21 L-1_ L-2_ TE-1_ ANDTE-2 Files

001_-VAWBNBC-2 WBN2 Operating Annual Estimates 2008 62,249

001 WTVAWBNH-5PondWSEL_2001 456,174

001 TVA WBN H-21 Plant water Flow Info 170,944

001WTVAWBNL-1 LULC 11 7 2009 Final 30,464,887

001WTVAWBNL-2 WBNLULCAcres 51,658

001WTVAWBN TE-1 Wetlands Streams 30,381,462

TE-2 and 3 BLN500KVTLs ProtectedElements_3miradius (2) Excel Spread Sheet

Total 61,587,374

Total 124,585,496
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Attachment 2
TVA Watts Bar Nuclear Plant Unit 2

List of Hard Copies

File Name Number of Pages

H-11_Files

002 H-11 TVA WB WBN 31N220-1 1

003 H-11 TVA WBN 31N220-2 1

004 H-11 TVA WBN 31N221-1 1

005 H-11 TVA WBN 31N221-2 1

006 H-1 WTVA WBN 31N221-3 I

007 H-1 WTVA WBN 31N221-4 1

008 H-1 WTVA WBN 31N221-5 1

009 H-11 TVA WBN 31N221-6 1

010 H-11 TVA WBN 34N210 1

011 H-11 TVA WBN 38N200 1
Total 10

H-12_Files

001 H-12 TVA WBN Calc MDN1027-980006 93

003 H-12 TVA WBN WBF 44N203 1

004_H-12WTVAWBNWBH41N515 (Cal) 1

005_H-12WTVAWBNWBH 48N202 (Cal) 1
Total 96

H-14_File

001_H-14WTVAWBNFigure I

4.
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SHEET 8 of 93
WATTS BAR NUCLEAR PLANT - UNIT I

SUBJECT: THE SIZING OF THE SUPPLEMENTAL CONDENSER COOLING WATER (SCCW) SYSTEM

SUPPLY, DISCHARGE AND BYPASS LINES

DOCUMENT ID: MDN1027-980006

1.0 PURPOSE

The purpose of this calculation is to determine the following:

1.1 The size of the Supplemental Condenser Cooling Water System (SCCW) supply,
discharge, and bypass lines that will accommodate the flow capacity requirements
as described in the "Watts Bar Nuclear Plant Supplemental Condenser Cooling
Water Project," Ref. 1.

1.2 The location of the bypass line.

1.3 The location of the motor-operated butterfly valves in the SCCW supply, discharge,
and bypass lines.

1.4 The valve throttle positions that would meet the seasonal flow requirements as
described in Ref. I.

1.5 The number of Intake Screen House bays needed to supply the flow capacity
requirements in Ref. I.

2.0 !CRITERIA

2.1 The SCCW supply piping will supply between 115,000 and 135,000 gallons per
minute (gpm) from the Watts Bar Lake to the Watts Bar Nuclear Plant (See Ref.
5.1). 115,000 gpm corresponds to the Nominal Winter level of 738', and 135,000
gpm corresponds to the Summer level of 740.5'.

2.2 The bypass line has to divert approximately 40% of the supply flow during the
winter months to meet the "Thermal Plume Modeling" requirements (Ref. 5.2).

2.3 The supply, discharge and bypass valves must be placed in close proximity to each
other and the Cooling Towers to facilitate electrical connections. The valves are
placed at least 8 pipe diameters away from other piping components on either side
of the valves.

2.4 The valves should have open angles between 300 and 90' (Standard 3.1).

.3.0 APPLICABLE CODES AND STANDARDS

3.1 "Application Guide for Motor-Operated Butterfly Valves in Nuclear Power Plants,"
(Addendum to Nuclear Maintenance Applications Center (NMAC) Document
NP-6660-D), NP-7501 Research Project 2814-41, Electric Power Research Institute.
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.4.0 ASSUMPTIONS

4.1 PIPING

4.1.1 EZFLOW Version 5 is used because of its capability to model rectangular
duct.

4.1.2 All piping is clean, smooth, concrete piping with a minimum Hazen-
Williams factor (HW) of 130. EZFLOW uses HW= 100 as a default value
for concrete. However, the Hazen-Williams factor for new concrete pipe
could range from approximately 140 to 150 for the pipe sizes used in this
calculation (Section 13 of Ref. 5.2). HW=130 and HW=150 were used to
find a range of possible flow rates. HW=l30 is a conservative value for
both the existing Watts Bar Fossil Plant piping, and the new SCCW piping.

4.1.3 The entire length of SCCW piping is modeled as straight pipe runs, except
where fittings are included. There are negligible head losses across the

joints, straight or mitered, since the joints are grouted to create smooth
transitions from one piping section to another.

4.1.4 The following nomenclature is used for piping lengths: 1+10, where the
"I" represents "hundreds", and the "1 0" represents "tens".

4.1.5 The centerline elevations of the piping is used as node elevations in
EZFLOW.

4.1.6 The supply line goes from the Watts Bar Lake to the Unit 2 Cooling Tower
(the layout of Figure 1 is in the opposite direction). The discharge line goes
from the Unit I Cooling Tower to the Energy Dissipater. The initial lines
sizes used in the EZFLOW analyses for the supply and discharge are:

Supply Line: 96" to 108"
Discharge Line: 60" to 72"

4.1.7 The flow rate supplied to the Unit 2 Cooling Tower is equal to the flow rate
discharged from the Unit I Cooling Tower.
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4.0 ASSUMPTIONS (continued)

4.2 RESERVOI RS

4.2.1 Watts Bar Lake, Unit I and 2 weir collection basins (weirs), and the Energy
Dissipater are considered reservoirs.

4.2.2 The flow paths between Watts Bar Lake and the Intake Screen House, and
between the Unit I & 2 Cooling Towers and SCCW piping (the weirs) are
modeled as an 144" (12') diameter, 1' long vertical pipes ("dummy" links).
This was done for the following reasons:

A. To ensure that there are minimal head losses between the water
surfaces and the pipes' entrances/exits, and

B. To ensure that the entrances/exits of the piping system have the
correct static head associated with difference in elevation between
the water surfaces and the pipes' entrances/exits.

4.2.3 Watts Bar Lake can reach flood level (745') in either the summer or winter
months.

4.2.4 The Unit I & 2 weirs are transition structures between the SCCW piping
and the Unit I & 2 Cooling Towers, respectively. The Unit l& 2 Cooling
Towers both have a water elevation of 730'.

4.2.5 The Unitrl & 2 Cooling Towers are the same temperature as the inlets to
the Main Condenser.

4.2.6 The Unit I weir water surface elevation is the same as the top invert of the
discharge pipe entrance at the Unit I weir. The Unit I weir water elevation
is 730' for flood mode; 730' is the Unit 1 Cooling Tower water elevation.

4.2.7 The Unit 2 weir's outlet elevation is always 73 '; this elevation is V above
the Unit 2 Cooling Tower water elevation. The "dummy" link, that
represents the Unit 2 weir, dumps into the Unit 2 Cooling Tower. This is
done to eliminatethe possibility of siphoning water from the Unit 2 Cooling
Tower in the event there is a break in the supply line between the supply
valve and Unit 2 weir.

4.2.8 The Energy Dissipater is modeled as a reservoir whose elevation is the
same as the discharge pipe's centerline at that location. The Energy
Dissipater's elevation is 705'.

* ~ ~
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4.0 ASSUMPTIONS (continued)

4.3 INTAKE SCREEN HOUSE

4.3.1 The Intake Screen House has six bays. Each bay is composed of a trash
rack, two sluice gates, a traveling water screens (between the two sluice
gates), and rectangular concrete conduit (See Figure 4).

4.3.2 TRASH RACKS

4.3.2.1 The trash racks are modeled as grillage with square edges.

4.3.2.2 The trash racks are not at an incline.

4.3.3 SLUICE GATES

4.3.3.1 The sluice gates are rectangular, metal gates on the inlet and outlet
sides of the traveling water screens. The sluice gates are modeled
as fully opened gate valves.

4.3.4 TRAVELING WATER SCREENS

4.3,4.1 The traveling water screens are modeled as 6' foot wide sections of
14 Gauge (0.080 diameter) screen cloth with 3/8" square openings.

4.3.4.2 The height of the traveling water screens varies with the water level
in the Watts Bar Lake (See Table 3).

4.3.4.3 The screen cloth is 50% clean.

4.3.4.4 At the Nominal Winter Level of 738', the traveling water screens
have the same pressure drop as the Summer Level of 740.5' (See
Table 3).
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I

4.0 ASSUMPTIONS (continued)

4.4 TRANSITION CONDUIT

4.4.1 The Transition Conduit is divided into two consecutive transitional
segments. The first transitional segment (TSI) is from Station 1+80 to
1+94, and the second transitional segment (TS2) is from 1+94 to 2+00.
TSI and TS2 both consist of two, side by side conduits that are assumed to
be identical (Ref. 5.9.5).

4.4.2 TS I decreases in height, while it increases in width. These simultaneous
changes are uniform throughout this conduit segment, and the conduit
remains rectangular in shape (See Figure 7).

4.4.3 TS2 gradually transitions from rectangular conduit to circular conduit. TS2
conduit is modeled as "duct," with height and width dimensions, until the
cross-sectional area becomes more circular, then the conduit is modeled as
regular circular pipe (See Figure 8).

4.5 VALVES

4.5.1 The motor-operated valves used in the SCCW piping are generalized
symmetric butterfly valves (Standard 3.1).

4.5.2 These valves are used to throttle the flow in the supply and bypass lines,
and for isolation in all three lines.

• • : • •~~~~~~~~~~~,i.i• i , :: : i • • i : :i • : • . .. .
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'LEMENTAL CONDENSER COOLING WATER
) BYPASS LINES

6.0 DESIGN INPUT DATA

6.1 The Design Inputs for the SCCW are listed in Tables I through 5. Any
computations necessary to determine these inputs are located in Section 7,
"Methodology and Computations."

TABLE 1
Reservoir Elevations and Temperatures

Watts Bar Lake Unit I Weir Unit 2 Weir Energy Dissipater

Winter Level *735' 73 ' 705'
Nom. Winter Level *738' 731' 705'
Summer Level @740.5' # 73 ' 705,
Flood Level 0745' 730' 73 1 705'

Winter Temp. A35OF -54 0F -54 0 F --
Nom. Winter Temp. A 35°F -54 0 F -540F --

Summer Temp. A830F -92 0 F -92 0 F --

Flood Temp. A83"F -920F -92OF --

* Attachment I

@ Ref. 5.1
# Dependent upon discharge pipe diameter (Section 8.1.3)
A Attachment 2
- Ref. 5.8
-- Determined by EZFLOW Model

6.2 Tables 2 and 3 are the Design Inputs for the Intake Screen House. There are no
default components in EZFLOW to model these details, therefore, head loss
coefficients are determined for these components (Sections 7.1, 7.2, & 7.3). These
inputs are entered for each bay modeled in the EZFLOW analyses.

TABLE 2
Intake Screen House Components

Component Head Loss Coefficient, K Computation
Trash Rack K = 0.72 Section 7.1
Sluice Gate K = 0.072 Section 7.2



SHEET 15 of 923
WATTS BAR NUCLEAR PLANT- UNIT I

SUBJECT: THE SIZING OF THE SUPPLEMENTAL CONDENSER COOLING WATER (SCCW) SYSTEM
SUPPLY, DISCHARGE AND BYPASS LINES

DOCUMENT ID: MDN I027-980006

6.0 DESIGN INPUT DATA (continued)

TABLE 3
Travelinw Water Screens

Input Data Computation / Reference
Winter Level (735')

Height [inch] , 300" -'Section 7.3
Centerline [feet] 722.50' Section 7.3
Pressure Drop j0.010 psid @ 90,300 gpm Attachment 3

Nominal Winter Level (738')

Height [inch] 336" Section 7.3
Centerline [feet] 724.00' Section 7.3
Pressure Drop 0.015 psid @ 135,100 gpm Attachment 3, &

Section 4.3.4.4

Summer Level (740.5')

Height [inch] 366" Section 7.3
Centerline [feet] 725.25' Section 7.3
Pressure Drop 0.015 psid @ 135,'100 gpm Attachment 3

Flood Level (745')

Height (inch] ..,_4_20" "_Section 7'.3
Centerline [feet] 727,50' Section 7.3

Pressure Drop 0.0 17 psid @ 166,600 gpm Attachment 3

6.3 Tables 4 and 5 are the Design Inputs for the Transitional Segment #1 and #2. The
computations for these inputs are located in Sections 7.4 and 7.5,

TABLE 4
Transitional Seitment #1 Nodes Data

Nodes Height, h [in.] Width, w [in.] Centerline Elev. [ft.] Area [in.2)
32A & B 138 39.00 715.56 5382
34A&B 123 47.40 716.18 5830
36A & B 108 55.80 716.80 6026
38A & B 1 93 1 64.20 717.42 5971
40A & B 78 72.60 718,01 5663

it ~ . q
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TABLE 5
Transitional-Seament N2 Nodes Data

Rectangular Area - "Duct "
Nodes Height, h (in.] Width, w (in.] Area [in.]
41A&B 78.00 69.04 5385
42A & B 78.00 70.05 5464
43A & B 78.00 70.18 5474
44A & B 78.00 69.27 5403

Circular Area - "Pipe ""
Nodes Diameter (in.] Area [in.-]
45A & B 81.78 5252
46A & B 79.44 4956
50A & B 78.00 4778

U
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7.0 METHODOLOGY AND COMPUTATIONS

7.1 TRASH RACKS MODELING (Refer to Figure 5)

Each of the Intake Screen House bays has a trash rack. The trash rack is
approximately 21' high and 9.5' wide. It is composed of vertical bars that are 5"
wide and 3/8" thick, and are spaced 3" on centers. Since EZFLOW does not have a
default component to match the trash rack, a head loss coefficient, K, has to be
determined. In order to model the trash rack, first, it is assumed that the trash rack
is grillage with square edges. To compute the number of bars and spaces, the width
of the trash rack was divided by 3":

(9.5') e (12) = 114"/ 3" = 38 bars and spaces

The total surface area of a trash rack is:

Total Surface Area = (21') * (9.5') = 199.5 ft' = 200 fte

The bars' collective surface area is:

Bar Surface Area=(38 bars) * (21') o (3/8")112 = 24.94 ft - 25 ftW

Therefore, the flow area of a trash rack is:

Flow Area - Total Surface Area - Bar Surface Area
200 ft - 25 fe = 175 ft'

The percentage of flow area to total surface area is:

Flow Area / Total Surface Area = 175 fl 2 200 ftr = 87.5%

The Flow Area is reduced to 80% to account for any structural support and possible
debris against the trash rack.

The second part of modeling a trash rack uses the % Flow Area; % Flow Area is
represented by a = 80%. The cross-sectional area between the bars is used to find a
head loss coefficient, K. The cross-sectional area between the area is 2-5/8" wide,
and 5" deep (5" is the width of the bars). Using Table 6.2 in Ref. 5.5, the
dimensions of the cross-sectional area are:

a 5" and b 2-5/8"

The above dimensions are used to calculate the hydraulic diameter, D, of the cross-
sectional area.:

• I':.i% : i• ' ,.:••i.-. i• ,•,• ., • : i.: .,..-:::•:. : . :. i .'.,;•. .: .- "... ;,, ... > ' ' .. . : , ... > .: ,. . .": -. . . . .. " "• . • ' . " ' . ' . ' " : . .
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7.0 METHODOLOGY AND COMPUTATIONS (continued)

D (2 . a . b)/(a + b)
D (2 * 5" • 2-5/8")/(5" + 2-5/8") = 3.44"

In Table 10-17 of Ref. 5.5, the depth of the cross-sectional are is described as t,
such thatt= 5". The following is the equation for K, for the given conditions:

K = 1%(1 - a) +(I - a')]/a, forD <.I<SOD

D<L<50D
3.44"< 5"< 172"

K = [WA (1 - 0.80) + (1 -0.80 1)1/ 0.801
K = [Ys0.20 + 0.361/0.64
K = 0.72

K = 0.72 is used for the head loss coefficient for the trash racks in the EZFLOW
analyses.
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7.0 METHODOLOGY AND COMPUTATIONS (continued)

7.2 SLUICE GATES MODELING (Refer to Figure 6)

The sluice gates in the Intake Screen House are metal, rectangular openings on the
inlet and outlet sides of the traveling water screens. Since EZFLOW does not
model rectangular valves, the sluice gates are modeled as fully open gate valves. In
order to determine a head loss coefficient, K, for the sluice gate, the cross-sectional
is found. The sluice gate is 6' (72") wide and 8' (96") high. Therefore, the cross-
sectional area is:

A=w*h
A - 72" * 96" = 6912 in2

The cross-sectional area of the rectangular shape is used to find the diameter of a
circle that would have the same area. For a circle:

A= nr2
r =(A / ir) r
r (6912 in' /,a) =46.91

The diameter of the gate valve would be approximately 94". From Ref. 5.6 page A-
23, the fully turbulent friction factor, ft, for 94" commercial steel pipe is fT = 0.009.
Also, from Ref. 5.6 page A-27, the head loss coefficient is:

K-8 f-
K = 8 * 0.009
K = 0.072

K = 0.072 is used for the head loss coefficient for the sluice gates in the EZFLOW
analyses.

.f..
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7.0 METHODOLOGY AND COMPUTATIONS (continued)

7.3 TRAVELING WATER SCREENS MODELING

The width of the traveling screens is 6', however, the height of the water on the
screens varies with the water level in the Watts Bar Lake. The height of the water
on the traveling water screens is determined by:

Height = Water Bar Lake Lvi. - 710' (Intake Screen
House floor elev.)

The height is the converted to inches to be input into EZFLOW. The centerline
elevation of the Traveling Water Screens is determined by:

Elevation = Height /2 + 710'

The traveling water screen heights and elevations are calculated below:

Winter Level 735'
Height = 735'- 710' = 25' e 12 = 300"
Elevation = 25'/2 + 710' = 722.5'

Nominal Winter Level 738'
Height - 738' - 710' = 28' o 12 = 336"
Elevation - 28'/2 + 710'= 724'

Summer Level 740.5'
Height = 740.5' - 710' = 30.5' a 12 = 366"
Elevation - 30.5'72 + 710' = 725.25'

Winter Level 745'
Height - 745' - 710' = 35' a 12 - 420"
Elevation 35V/2 + 710' = 727.5'

qw..
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7.0 METHODOLOGY AND COMPUTATIONS (continued)

The head losses are given in inches of water (in. H20) in Attachment 3. These
values are converted to lb/in.?. The conversion is:

in. HO * 0.036092 = lb/in.]

Winter Level (735')

0.278 in. H2 0 a 0.036092 = 0.010 lb/in. @ 90,300 gpm

Summer Level (740.5')
0.416 in. H10 e 0.036092 = 0.015 lb/in.1 @ 135,100 gpm

Winter Level (745')
0.478 in. H10 * 0.036092 = 0.017 lb/in.1 @ 166,600 gpm

0• . . .
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7.4 TRANSITIONAL SEGMENT #I MODELING (Refer to Figure 7)

The first transitional area (TSI) begins at Station 1+80, where splits into two
separate conduits. There are five nodes in each conduit of TS I; the nodes begin
with 32A and 32B, and end with 40A and 40B, respectively.

Conduit A
32A
34A
36A
38A
40A

Conduit B
32B
34B
36B
38A
40B

TSI uniformly decreases in height, while increasing in width. The complete
transition happens within a horizontal span of approximately 14'. This span is
divided into 4 - 3.5' horizontal sections. Furthermore, the height decreases from
I 1.5' to 6.5', and increases in width from 3.25' to 5.6'. The overall differences of
the height and the width are divided into four equal parts to find the heights and
widths for the intermediate nodes.

Nodes
32A/B
34A/B
36AMB
38A/B
40A/B

Heieht
11.50'
10.25'
9.00'
7.75'
6.50'

Width
3.25'
3.95'
4.65'
5.35'
6.05'

In order to model TS 1, the height, width, floor elevation, centerline elevation (c),
and cross-sectional area are needed for each 3.5' section. The cross-sectional area is
needed to model reducers, since the cross-sectional areas are changing from node to
node. The known dimensions are used to calculate the other required dimensions
for TS 1.

- Ki
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7.0 METHODOLOGY AND COMPUTATIONS (continued)

Node 32A & B h = 11.5' (138"), w 3.25' (39"), floor elev. =709.81'

c = h * 0.5 + floor clov.
c = 11.5' b 0.5 + 709.81' = 715.56'

Area = h e w

Area = 138" e 39" - 5382 in'

Node 34A & B h = 10.25' (123"), w = 3.95' (47.40"), floor elev. 711.05'

c = h e 0.5 + floor elev.
c = 10.25' o 0.5 + 711.05' = 716.18'

Area = h * w

Area = 123" a 47.40" = 5830 inz

Node 36A & B h 9.0' (108"), w = 4.65' (55.80"), floor Elmv. = 712.29'

c = h s 0.5 + floor elev.
c = 9.0' e 0.5 + 712.29' = 716.8'

Area = h ow

Area = 108" * 55.80" - 6026 in2

Node 38A & B h = 7.75' (93"), w = 5.35' (64.20"), floor Elev. = 713.53'

c - h * 0.5 + floor elev.
c - 7.75' * 0.5 + 717.42' = 717.42'

Area = h 9 w
Area = 93" a 64.20" = 5971 in'

Node 40A & B h b 6.5' (78"), w = 6.05' (72.6"), floor Elev. 714.76'

c = h * 0.5 + floor clev.
c- 6.5' * 0.5 + 714.76' = 718.01'

Area - h o w
Area - 78" m 72.6" = 5663 In'

.*... . ... . . . .. ...... • • •• . . . . . i•~ i
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7.0 METHODOLOGY AND COMPUTATIONS (continued)

7.5 TRANSITIONAL SEGMENT #2 MODELING (Refer to Figure 8)

The second transitional segment (TS2) continues from TSI. There are two separate
conduits in TS2, also. There are seven nodes in each conduit of TS2; the nodes
begin with 41A & 41B, and end with 50A and 50B, respectively.

Conduit A
41A
42A
43A
44A
45A
46A
50A

Conduit B
41B
42B
43B
44A
45B
46B
50A

Unlike TS 1 TS2 remains at a constant floor and centerline elevation:

Floor Elev. = 714.76', c = 718.01'

The inside shape of the conduit changes from a rectangular shape to a circular
shape. TS2 transitions over a span that is approximately 6.5'. The segment is
divided into seven lengths: six V' lengths, and one 6" length.

In order to model TS2, the height, width, diameter (for circular sections), floor
elevation, centerline elevation (c), and cross-sectional area are needed for each
segmented length. The cross-sectional area is needed to model reducers, since the
cross-sectional areas are changing from node to node.

The areas of the TS2 sections are irregular. They are in the shape of rectangles with
rounded comers. The corners increase in radial length in order to change from a
rectangular shape to a circular shape. Figure 8 gives the radius of curvature for the
comers of each section (See comer and trapezoid nomenclature). The cross-
sectional area is found for each section by using the area formulas for trapezoids,
and circles in combination. After the area is found, it used to model a rectangular
conduit whose height is 6.5' and whose width is determined by dividing the area by
the height. For the sections that are more circular in shape, the area is found in the
same manner, however, the area is then divided by pi (n) and the diameter
determined.

.. Y' .w
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7.0 METHODOLOGY AND COMPUTATIONS (continued)

The inlet to TS2 starts with the area for Node 40A for continuity. The following is
the generic formula for the cross-sectional area:

Area -Corner I +Corner 2 + Corner 3 + Corner 4 +

Trapezoid 1 + Trapezoid 2 + Trapezoid 3 + Trapezoid 4
+ Center Trapezoid

Using the following nomenclature,

R, being the radius for Corner 1,
h overall height of the section
w overall width of the section

the area equation is:

Area =Y4rR, 2+%,tR2 1+¼tnR 3
2 +¼n4hnR.

+ K (RI + R:)(w- Rj- RI) + VI (RI + R3)(h - R1- R3)
+ 1/ (R, + Rj)(W- R3- R4) + V. (RR4 + Rt)(h- RP- RI)
+ Vi [(h - R, - R,) + (h - R, - R,)I(w - R1- R1)

Table 6 computes the areas of each sections using the formula above, and the
modeled widths and diameters.

' . ... ....
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7.0 METHODOLOGY AND COMPUTATIONS (continued)

TABLE 6
Cros-Sectional Areas in[ransitional Seeent#2

RECTANGULAR AREA - "DUCT"

NOEIHeight Width Radius 1 Radius 2 IRadius 3Radius 41 Area Mod. Conduit
h [in.] I w (in.] [in [in.] (in.] (in.] [sq. in.] Width, w2 [In.i

40AIB 78 72.60 n/a n/a n/a n/a 5663 72.60
41A/B 78 69.50 6.500 6.375 6.375 6.500 5385 69.04
42AiB 78 71.88 12.750 12.500 12.500 12.500 5464 70.05
43A/B 78 74.13 19.250 18.625 18.625 19,250 5474 70.18
44A/B 78 76,25 25.500 24.875 24.875 25.500 5403 69.27

CIRCULAR AREA - "PIPE"
NODE Height Width Radius 1 Radius 2 Radius 3 Radius 4 Area Mod. Pipe

Jh [in. w [in.] (in.] [in.] [in.) [in.] (sq. in.] Dia., d (in.]
45A/B . 78 78.00 31.250 31.000 31.000 31.250 5252 81.78
46AIB 78 78.00 36.500 36.000 36.000 WH0O 4956 79,44
50A/B 78 78.00 39.00 39.00 39.00 39.00 4778 78.00

,.,.
.............. ..

................
.9 ... .,. -........... S..C ~hb4~ .~ S ~
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7.0 METHODOLOGY AND COMPUTATIONS (continued)

7.6 EZFLOW METHODOLOGY

7.6.1 GENERAL

7.6.1.1 The total length of piping between two nodes, including the fittings
lengths, is used to model a link in EZFLOW. Piping details are
modeled using components listed in the EZFLOW program.
Components that are not listed in EZFLOW are modeled using a
head loss coefficient, K, or a flow rate and its corresponding
pressure drop.

7.6.1.2 The nodes for the piping layout are placed where there are changes
in the slope of the pipe, Ref. 5.7 provides these points in the piping
layout.

7,6.1.3 K, head loss coefficient, is used to model the three butterfly valves
in the SCCW.

7.6.1.4 The flow rates for the SCCW are gravity driven.

7.6.1.5 HW=130 and HW= 150 are used for the concrete duct/piping.
These Hazen-Williams factors provide flow rates that range from
conservative to the possible highest flow rate that may be passed
through the SCCW at particular Watts Bar Lake elevations.

7.6.2 PIPE SIZING & BYPASS LINE LOCATION

7.6.2.1 The SCCW consists of three lines: supply, discharge and bypass
lines. The supply line runs from the Intake Screen House to the
Unit 2 Cooling Tower. The discharge line runs from the Unit I
Cooling Tower to the Energy Dissipater. The bypass line connects
the supply and discharge lines at a location near the Cooling
Towers.
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7.6.2.2- The supply and discharge line are modeled separately. The supply
line is modeled incorporating all six bays of the Intake Screen
House. The supply line has to pass at least 135,000 gpm when the
Watts Bar Lake was at 740.5'. 108" is initially used as the diameter
of the supply l ine. Since a pipe diameter of 108" passes more than
the required amount of flow, the diameter of the supply line is
reduced by 6", and the flow rate is calculated again. This reduction
in pipe diameter continues until a flow rate of at least 135,000 gpm,
with a marginal excess of flow (about 10,000 gpm), is achieved.

7.6.2.3 The discharge line is sized in a similar manner as the supply line.
72" is initially used as the diameter of the discharge line. The
discharge line has to pass the flow calculated for the supply line
when Watts Bar Lake elevation is 740.5'. An additional
consideration is the capability of the discharge line to pass the
supply flow if Watts Bar Lake reaches flood level of 745'. The 72"
discharge line sufficiently passes the supply flow rate at 740.5', but
does not pass the flood flow rate at 745'. The diameter of the
discharge line is increased by 6" until it passes the flood flow rate at
74 5'.

7.6.2.4 The supply and discharge lines are connected by the bypass line to
make a complete system. The bypass line is located between the
supply and discharge lines near the Unit 2 Cooling Tower. The
bypass line is optimized to a length that would be sufficient to
locate a butterfly valve within the line, and minimize the head
losses due to the piping length. The bypass line is sized to divert
approximately 40% of the supply flow during the winter months.

7.6.3 VALVE LOCATIONS

7.6.3.1 The motor-operated butterfly valves are located in close proximity
to the bypass line to facilitate electrical connections for all three
valves. The valves are first placed in estimated locations, and the
definite locations are to be determined later. All three valves are
installed with the fully open head loss coefficient of K =0.55.

..........................
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7.0 METHODOLOGY AND COMPUTATIONS (continued)

7.6.3.2 After the last profiles for the supply and discharge piping were
established (Figure 1), the valves are placed at least 8 pipe
diameters, and in most cases 10 pipe diameters, from the next
piping components to minimize the turbulence affects on the
valves.

7.6.4 VALVE THROTTLE POSITIONS

7.6.4.1 The valves are incorporated into the three lines, and the K values
are set to 0.55, the fully open position. In order to achieve a
particular flow rate, the K for any of the valves can be changed,
thus simulating the valve being throttled at various open angles.
(See Attachment 4 for the K-to-open angle chart)

7.6.4.2 Before computing the summer supply flow, the flow in the bypass
line is fixed to zero. The bypass line is not modeled to be in
operation during summer months. The summer supply flow is then
computed to ensure that at least the 135,000 gpm continues to be
supplied by the SCCW.

7.6.4.3 The discharge valve remains fully open throughout the year. It is
not necessary to throttle the discharge valve because the discharge
piping is not supposed to control the fnow to the Energy Dissipater.
Furthermore, the discharge line is sized to accommodate more than
any amount of flow that can be supplied by the supply line.

7.6.4.4 With the bypass line's flow fixed at zero, the supply valve is
throttled, by changing the K value, until it passes the 135,000 gpm
to the Unit 2 Cooling Tower. The K value for the supply valve will
be denoted by Ks.

7.6.4,5 After Ks is found, the supply valve will remain in this position
throughout the year. With Ks held constant, the fixed flow of zero
is removed from the bypass line. K9, the K value for the bypass
valve, has been previously set to Ka=0.55.

' . ' .. ' ;
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7.0 METHODOLOGY AND COMPUTATIONS (continued)

7.6.4.6 The governing factor for the bypass valve is to throttle the bypass
flow to pass approximately 40% of the supply flow during the
winter months. K0 is changed, throttling the bypass valve, until
40% of supply flow is passed through the bypass line. As K, is
changed, the flow in the discharge line has to be fixed,
simultaneously. The flow is fixed immediately downstream of
where the bypass line ties into the discharge line. The discharge
flow is fixed to equal the supply flow upstream of the bypass line.
Fixing the flow here simulates the two Cooling Towers being
connected, therefore, the amount going into the Unit 2 Cooling
Tower is equal to the amount discharged from the Unit 1 Cooling
Tower. K9 and the discharge fixed flow are change until:

Bypass Flow = 40% of Supply Flow,

and

Supply from Watts Bar Lake = Discharge to
Energy Dissipater

7.6.5 INTAKE SCREEN HOUSE BAYS

7.6.5.1 The SCCW is initially assumed to have all six Intake Screen House
bays in operation, and is modeled as such. After inspection, it was
determine that it would not be economically feasible to restore all
of the traveling water screens. The number of traveling water
screens, thus the number of bays, necessary to provide the 135,000
gpm to the SCCW has to be determined.

7.6.5.2 The SCCW begins with 6 bays modeled. The number of bays is
reduced by one until a flow rate above 135,000 gpm is maintained,
with a margin of excess flow.

7.6.5.3 After the required number of bays is found, Section 7.6.4 is
repeated to obtain the new valve throttle positions.

... > A .,..
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8.0 SUMMARY OF RESULTS

8.1 PIPE SIZING & BYPASS LINE LOCATION

8.1.1 The results of the pipe sizing analyses yield the following diameters for the
three lines:

Supply Line Os = 90" (7.5')
Discharge Line =o 78" (6.5')
Bypass Line = 42" (3.5')

8.1.2 The bypass line entrance is at Supply Line Station 36+58, and its exit is at
Discharge Line Station 10+35 (See Figure 1). The total length of the
bypass line is approximately 145'. The bypass line ties into both lines with
tees; 900 tee at the supply line, and a 450 tee at the discharge line. In order
to create the contour between the supply an discharge lines, a 450 elbow is
placed in the bypass line 10' downstream of the 900 tee. The remaining
135' is contoured, and sweeps into the discharge line at the 450 tee. The
bypass valve is located approximately 75' downstream of the 450 c-lbow,

8.1.3 The Unit I weir elevation is omitted from Table I for three of the flow
conditions. As stated in Section 4.2.6, the Unit I weir elevation is equal to
the top invert elevation of the discharge line at its entrance at the Unit I
weir. The bottom invert elevation of the discharge line at this station is
719.5' at the Unit 1 weir. The bottom invert elevation, 719.5', plus the
discharge line diameter, 6.5', is equal to the top invert elevation, 726'.

8,2 INTAKE SCREEN HOUSE BAYS

8.2.1 Three (3) Intake Screen House bays are required to supply the necessary
flow to the SCCW. The flow rates associated with the above supply and
discharge pipe diameters, and 3 Intake Screen House bays are listed in
Table 7.

8.2.2 The discharge flow rates for the Winter, Nominal Winter and Summer
levels are all 176,579 gpm. They are the same because the Unit I weir
collection basin is considered to be at a water elevation of 726' for all three
conditions. The Unit I weir water elevation remains constant, except for
flood conditions; the Unit 1 weir collection basin flood level is 730'.

. .. ...ý .... "
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8.0 SUMMARY OF RESULTS (continued)

TABLE 7
Sizing the SCCW Supply and Discharge Lines

HW = 130 HW =150

WINTER LEVEL -735'

Supply
Diameter [inches] 90" 90"

Flow rate [gpm] 91,977 103,028

Discharee (El. 726' a) Unit I Weir)
Diameter [inches] 781 78'
Flow rate [gpm] 176,579 196,369

-NOMINAL WlINTER LEVrEL -•738'

Suape. EU
Diameter [inches] 90" 90"

Flow rate [gpm) 124,029 138,794

Discharge (El. 726' @, Unit I Weir)

Diameter [inches] 78" 78"
Flow rate [gpm] 176,579 196,369

SUMMER LEVEL- 740.5' ...Uit......
Supply

Diameter [inches] 90" 908"
Flow rate [gpm] 145,953 163,225

Discharze (El. 726'(a, Unit I Weir}
Diameter [inches] 78" 78"
Flow rate [gpm] 176,579 196,369

FLOOD LEVEL - 745'
Supply

Diameter [inches] 90" 90"

Flow rate [gpm] 179,496 200,586

Discharce (El. 730' (_Unit I Weirl
Diameter [inches] 78" 78"
Flow rate [gpm] 194,018 215,708
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8.2.3 The bypass line has a diameter of 42". The bypass line was modeled to
pass approximately 40% of the supply flow. Table 8 shows the supply,
discharge and bypass flow rates for the SCCW at Watts Bar Lake elevations
of 735' and 738'. All of the valves are fully open; KB = 0.55, The bold
value is the percent of supply flow flowing through the bypass line.

TABLE 8
Sizing the SCCW Bypass Line

HW • 130 HW = 150

WINTER LEVEL - 735'
Supply from Lake [gpm] 97,607 110,379
Supply to Unit 2 Cooling Tower [gpm] 50,680 61,723
Bypassed Flow [gpm] 46,927 [48.1%] 48,656 [44.1%1
Discharge from UI Cooling Tower [gpm] 50,680 61,723
Discharge to Energy Dissipater [gpm] 97,607 110,379

NOMINAL WINTER LEVEL -738'
Supply from Lake [gpm] 130,667 147,417
Supply to Unit 2 Cooling Tower [gpm] 80,095 94,754
Bypassed Flow [gpm] 50,572 [38.7%1 52,663 135.7%]
Discharge from U 1 Cooling Tower [gpm] 80,095 94,754
Discharge to Energy Dissipatcr [gpm] 130,667 147,417
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8.0 SUMMARY OF RESULTS (continued)

8.2.4 Table 9 lists the head loss coefficients and their corresponding open angles
for the supply and discharge lines. Keep in mind that for the summer
condition, the required flow is 135,000 gpm, and the bypass line is closed.

TABLE 9
Supply and Discharge Valve Positions (Bvnass Line Closed)

HW = 130 HW = 150

SUMMER LEVEL - 740.5'
Desire Flow Rate jgpm] 135,000 135,000
Flow Rate fgpm] 135,059 135,056
Supply Valve K / 0 Open K = 2.27 / 63' K = 4.36 / 580
Discharge Valve K / ° Open K = 0.55 / 90* K = 0.55 / 900

FLOOD LEVEL - 745'
Flow Rate [gpml 165,795 182,051
Supply Valve K / 0 Open K = 2.27 / 650 K = 4.36 / 58°
Discharge Valve K / * Open K = 0.55 / 900 K = 0.55 / 900

-.- . ..- S. . S
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8.0 SUMMARY OF RESULTS (continued)

8.2.5 Table 10 presents the head loss coefficients and their corresponding open
angles for the bypass valve given the K values for the supply and discharge
valves in Table 9. Keep in mind that the bypass line is to be used in the
winter months only. Therefore, the two elevations that are of concern are
Winter and Nominal Winter Levels of 735' and 738', respectively. The
bypass line has to bypass approximately 40% of the supply flow. The bold
values are the percent of the supply flow that is bypassed.

TABLE 10
Sunnly, Discharge and Bypass Valve Positions

HW = 130 HW = 150
WINTER LEVEL - 735'

Supply from Lake [gpm] 93,943 101,391
Supply to Unit 2 Cooling Tower [gpm] 56,165 59,937
Bypassed Flow [approx. 40%] [gpm] "37,778 140,2%] 41,454 140.9I1
Supply Valve / 0 Open K=2.27 / 63' K=4.36 / 580
Discharge Valve/ *Open K = 0.55 / 900 K = 0.55 1 900
Bypass Valve / 0 Open K = 2.50 / 63' K = 2.00 / 660

NOMINAL WI[NTER LEVEL - 738'
Supply from Lake rgpm] 126,854 141,630
Supply to Unit 2 Cooling Tower [gpm] 75,365 87,761
Bypassed Flow [approx. 40%) [gpm] 51,489 140.6%] 53,869 138.0%]
Supply Valve / 'Open K = 2.27 / 630 K= 4.36 / 580
Discharge Valve/ *Open K - 0.55 / 900 K = 0.55 / 90'
Bypass Valve / °Open K = 0.55 / 900 K = 0.55 / 90*

- -, : ." ..a
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9.0 CONCLUSIONS

9.1 The SCCW system is sized properly with:

Supply Line: 90" (7.5')
Discharge Line: 78" (6.5')
Bypass Line: 42" (3.5')

Table 7 shows that for elevations 738' and 740.5', the supply line flows
approximately 124,000 to 146,000 gpm, respectively. The SCCW will pass the
required flow of 115,000 to 135,000 gpm from the Watts Bar Lake to the Watts Bar
Nuclear Plant. The 115,000 gpm and 135,000 gpm correspond to the Watts Bar
Lake Nominal Winter and Summer levels of 738' and 740.5'.

Table 10 shows that the bypass line flows approximately 40% of the supply flow
during the winter months. Therefore, the bypass line is adequately sized for the
SCCW system.

9.2 Three bays are necessary to flow 146,000 gpm through the SCCW system. This
flow rate is conservatively greater than the i 35,000 gpm that is required.

9.3 The location of the bypass line allows the required 8 pipe diameters from other
piping components on either side of the bypass valve. The bypass line
accomplishes this requirement with minimal head losses due to the piping length.

9.4 All of the valves are located in close proximity to each other, and in the vicinity of
the Unit 2 Cooling Tower. Their exact locations arc on Figure 9.

9.5 Using Hazen-Williams factors of HW=I30 and HW=l50, below are listed the
open angle ranges for the supply, and bypass valves. The discharge valve remains
fuIlly open.

Supply Valve: 580 -630
Discharge Valve: 900
Bypass Valve: 630 - 900

These supply valve values throttle the flow to 135,000 gpm, while the discharge
valve value allows the flow to discharge without restriction. The bypass valve
values allows approximately 40% of the supply flow to be divert to the discharge
line. These values are well within the range of 30* to 900 for the best operating
range for a butterfly valve in nuclear power plant service.

--.- .. '' . &J. • ,
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10.0 REQUIREMENTS/LIMITING CONDITIONS

There are no requirements or limiting conditions generated by this calculation as described
in NEDP-2, Section 3.1.21.
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11.0 SUPPORTING GRAPHICS (continued)

"I

Figure 2: SCCW Supply Flow Diagram



SHEET 40 or 93
WATTS BAR NUCLEAR PLANT'-UNIT I

11.0 SUPPORTING GRAPHICS (continued)
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Figure 3: SCCW Discharge Flow Diagram
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S11.0 SUPPORTING GRAPHICS (continued)
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Figure 4: Intake Screen House Profile
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11.0 SUPPORTING GRAPHICS (continued)
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Figure 5: Trash Rack
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11.0 SUPPORTING GRAPHICS (continued)
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11.0 SUPPORTING GRAPHICS (continued)
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11.0 SUPPORTING GRAPHICS (continued)
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Date: 05/26/98 (Tue)
EZFLOW: Version 5.00
site: unspecified
Summer~net: SUMMER

Timer 1450 I Page __ of _

Prepared J / Date 512
Checked+ Date 15/1774

................... ------- TVA AUTHORIZED USE ONLY ----------------------------

system contains 180 parts: 90 links, 84 nodes, 0 pumps, 6 tees

Default values of parameters:
default_temperature-83
barometric_pressure-14.7
default reaches-1
solution-control optian=l

Parameters for initial estimation of density:
temperature-83
pressure=0

standard=Raw water (liquid; standard density=62.3735 Ibm/ft3)

FG
CS
CI
CL
CO
Cu
PV
PO
SS

pipe material
fiberglass ........
carbon steel ......
cast iron .........
cement-lined ......
concrete ..........
copper ............
PVC ...............
polyethylene ......
stainless steel ...

Hazen-W C dia.red.
130.00
55.00

.100.00
140.00
130.00
130.00
130.00
130.00
120.00

0.000
0.400
0.000
0.000
0.000
0.000
0.000
0.000
0.000

c-- non-standard

************.*t**.t ~SOLUTION SUMMARY i************~*

Solution Status = Converged.
Number of Iterations = 26
Largest Corrections in Last Iteration:

Flow - -8.25e-005 agpm
Pressure - 5.57e-010 psig

Tee Loss Coefficient - 0.O0e+000

• i ' J- .-. -
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Dates 05/26/98 (Tue)
EZFLOWt Version 5.00
site: unspecified
Summer.net: SUMMER

Time: 1450 2 Page __ of --
Prepared
Checked

Date _
Date _

..................-....... TVA AUTHORIZED USE ONLY -------------------.--------

NETWORK DETAIL

link 000A..005A-> "O00A>005A"
inlet=000A, exit-005A, sch=NS, mal
"slightly rounded entrance"
-straight pipe". len=l

link 000B--005B-> "000B>00SB"
inlet=000B, exitx005B, sch-NS, ma
"slightly rounded entrance"
"straight pipe", ler=1

link 000C--005C0> "OOC>0O0SC"
inlet-000C, exit00SC, sch=NS, ma
"slightly rounded entrance"
"straight pipe", len-I

link 005A-007A"> "O05A;007A"
inlet=005A, exit-007A, sch=DUCT,
"other: TRASH RACK", K=0.72
"decreaser", dia=0

link 005B--007B-0- "005B>007B"
inlet-005B, exit-007B, sch-DUCT,
"other: TRASH RACK", K-0.72
"decreaser", diamo

link 005C--007C-> "0O5C>007C"
inlet-OOSC, exit-007C, sch=DUCT,
"others TRASH RACK", K-0.72
"decreaser", dia-0

link 007A.-009A=> "007APO09A"
inlet.007A, exit-009A, sch=DUCT,
*straight pipe", len-8

"decreaser", diaO0

link 0078-w009Bu> "007B'009B"
inlet.007B, exit=0098, sch-DUCT,
"straight pipe", len-8
odecreaser", dia-0

link 007C-.009C-> "007C>009C"
inlet.007C, exit=009C, sch.DUCT,
"straight pipe", len-S
-decreaser", dia-0

link 009Am-01lA-> "009A"011A"

t."carbon steel", dia=144

t="carbon steel", dia-144

t-"carbon steel", dian*144

mat-"carbon steel", high-252, wide-li4

mat="carbon steel", high-252, widaa••4

matm"carbon steel", high-252, wide,114

mat-"concrete", high-366, widea72

mat="concrete", high=366, wide-72

mat-"concrete", high-366, wide-72

inletnO009A, exit-011A, sch-NS, mat-"carbon steel", dia*94
mothers SLUICE GATE", K%0.072

"increaser", dia.O

q,

"u,_
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I
14

link 009B-=011B=> "009B>011B"
inlet-0098, exit-011B, sch-NS, mat-"carbon steel", d:
"other: SLUICE GATE", K-'0.072
"increaser", dia=0

link 009C--0llCs> "009C>011C"
inlet-009C, exit-011C, sch-NS, mato'carbon steel", d.

"other% SLUICE GATE", K=O.072
"increaser", dia-0

link 011A==013A-> "011A>013A"
inlet011A, exit=013A, sch=DUCT, matu"carbon steel",
"other: TRAVELING SCREEN", flow'135100, dp.0.015
"decreaser", dia-0

link 011B==013BD> "011B>013B"
inlet-011B, exit=013B, sch=DUCT, mat."carbon steel",
"other: TRAVELING SCREEN", flow-135100, dp.o.01S
"decreaser", dia=0

link 011C--013Cf> "011C>013C"
inlet=011C, exit-013C, sch-DUCT, mat=1'carbon stee.",
"other: TRAVELING SCREEN", flow-135100, dp-0.015
"decreaser", dia-0

link 013A-=015A-> "013A>015A"
inlet-013A, exit-01SA, sch-NS, mat."carbon steel", d
Uother: SLUICE GATE", K-0.072

•decreaser", dia=0

link 013B=-015B-S "013B>015B"
inleto013B, exit-01SB, sch-NS, mat="carbon steel", d
"other: SLUICE GATE", Ku0.072
"decreaser", diaa0

link 013C--015Cfi- "013C>015C"
inlet4013C, exit-015C, sch'=NS, mat-"carbon steel", d
"other: SLUICE GATE", K=0.072
"decreaser", dia-O

higha366, wides'72

high=366, wide-72

hi1jh-366, widas7Z

ia=94

ia-94

ia"94

ia-94

ia=94

link 01SA--020A-> "015A>020A"
inlet-01SA, exit=020A, sch-DUCT, mat-"concrete", high*96, wide.72
"atraight pipe", len-a
"mitered bend", angle=90
"increaser", area-10764

A : . " . ' " "• ' ' .
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link 01SB=.O20B-> "01SB>O20B"
inlet--LSB, exit=020B, sch-DUCT, m
"other: SLUICE GATE", K=0.072
"straight pipe", len-B

link O0SC--020C-> "015C>020C"
inlet-01SC, exitO020C, sch=DUCT, m
"other: SLUICE GATE", K-0.072
"straight pipe", len=8

link 020A=-TEE.B> "020A>TEE.B"
inlet-020A, exit-TEE.B, sch=DUCT,
"straight pipe", len=12

link 020BssTEE.B> "020B>TEE.B"
inlet=020B, exit=TEE.B, sch-DUCT,
-straight pipe", len-1

link 020C--TEE.C> .020C>TEE.C"
inlet-020C, exit-TEE.C, sch-DUCT,
'straight pipe", len-i

link 025-w.028-.5 002S>028"
inlet-=025, exit028, sch=DUCT, ma
"straight pipe", len-1ll.5

link 02B-ao030q.> "028>030"
inlet=028, exit-030, sch-DUCT, ma
"straight pipe", len.56.56
"mitered bend", angle=7
"straight pipe", Ien=15.95

at""corncrete". high'.96, wide-72

:at-"cor'crete", high=96, widew72

mat ="concrete", high-2.38, wide-78

mac-"concrete", high-96, wide-72

mat-"concrete". high-96, wideu72

t.,"concretem, high-I138, wide*78

t="concrete". high-138, wide-78

link 030 ...TRANS;- "030>TRANS.TEE"
inlet-030, exitnTR.ANS.TEE, sch=DUCT, mat."concrete", high.138, widew78
*straight pipe", lenal

link 032A.-034A-> "032A>034A"
inlet-032A, exit=034A, sch=DUCT.
"straight pipe", len-3.5
"increaser", area.5830

link 032B.=034a=> "032B>034B"
inlet=O32B, exit034B, schaDUCT,
"straight pipe", lenw3,5
"increaser", areamS830

mat,,"concrete", high-138, wide-39

iaat."concrete". highs236, widen39

5;5 - -*<rtt.. .
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link 034An=036A=> "034A>036A"
inlet-034A, exit=036A, sch-DUCT,
"straight pipe", ien-3.5
"increaser", area-6026

link 034B==O36B=- "034B>036B"
inlet-0349, exit-O36B, sch.DUCT,
"straight pipe", len=3.5
"increaser", area=6026

link 036A--038A-> "036A>038A"
inlet-036A, exit-038A, sch=1UCT,
"straight pipe", len-3.5
"increaser", area=5971

link 036B."038B6= "036B>038B"
inlet=036B, exit=03BB, sch-DUCT,
"straight pipe", lent3.5
"increaser", area-5971

link 035A--040A'> "038A>040A"
inlet=038A, exitt040A, sch=DUCT,
"straight pipe", len-3.5
"increaser", area-S663

link 038B--040B-> "038Bf040B"
inlet=0386, exita040B, sch.DUCT,
"straight pipe", len-3.5
"increaser", area-5663

link 040A--041A-> "040A>041A"
inlet-040A, exit-041A, sch-DUCT,
"straight pipe", len-i
"increaser", area=5385

link 040DB=041B-> "040B•041B"
inlet-040B, exit-041B, sch=DUCT,
"straight pipe", len-i
"increaser", area-5385

link 041A--042A-> "041A>042A"
inlet-041A, exit-042A, sch-DUCT,
"straight pipe", len-i
"increaser", area-5464

link 041Bu-042B-> "041B>042B"
inlet-041B, exit-042B, sch-DUCT,
"straight pipe", len-i
"increaser", area-5464

mat-"concrete", high-123, wide-47.4

mat."concrete", high-123, wide=47.4

matu"concrete", hight108, wide-55.8

matn"concrete", high=108, wide-55.8

mat="concrete", higbh93, wide"60.24

mat-"concreta', high-93, wide.60.24

mac-"concrete", high-78, wide-72.6

mat-"concrete", high-7e, wide-72.6

mat- "concrete", higha78, wide-69.04

mat-"concrete", high-78, wideu69.04

j . .
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link 042A=.043A>,, "042A>043A"
,inlet-042A. exit-043A, sch=DUCT,
"straight pipe", len-i
"increaser", dia-5474

link 042B=-0438-> "042B>043B"
inlet=042B, exit=0438, sch=DUCT,
"straight pipe", len-1
"increaser", dia-5474

link 043As.044A.> "043A>044A"
inlet-043A, exit-044A, sch-DUCT,
"straight pipe", len-I
"increaser", area-5403

link 043B.n04413> "0438>0448"
inlet-0439, exit-0440, sch-DUCT,
"straight pipe", len.i
*increaser", area=5403

link 044An-045A-> "044A>045A"
inlet-044A, exit-04SA, sch-DUCT,
"straight pipe", len-i
"increaser", dia-0

link 044B==045Ba. "044B>045B"
inlet-044B, exit'045B, sch"DUCT,
"straight pipe", len-l
"increaser", dia=0

link 045A-.046A-> "045A>046A"
inlet-045A, exit-046A, sch-NS, m
"straight pipe", lenal
"decreaser", diac0

link 0458..0468-> "045B5045B"
inlet-0453, exit-046B, sch-NS, m
"straight pipe", len-i
"decreaser", diae0

link 046AS-050A> "046A>050A"
inlet-046A, exit-OSOA, schuNS,
"straight pipe-, len=o.S
"decreaser", dia-0

link 046B--OS08-> "0459>050B"
inlet-C468, exitmOSOB, schaNS,
"straight pipe", lenio.5
"decreaser", diae0

mat-"concrete", high-78, wide-70.05

mat-"concrete", high-78, widea70.05

mats"concrete", high-78, wide-70.18

maeu"concrete", high-78, wide-70.18

mat-"concrete", h4gh-70, widce69,27

matn"concrete", high=78, wide=69.27

at-"concrete", dia-81.78

at-"concrete", dia-81.78

Iat-"concrete", diau79.44

tat."concrete", dia.79.44

t S A. i9*?44
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link 050A=-060A=> "0SA>060A"
inlet=050A, exit.060A, sch=NS
"straight pipe", len-B00
"mitered bend", angle"2
"straight pipe", len-500
"mitered bend", angle-I
"straight pipe", len=1400
"mitered bend", angle=2
"straight pipe", 1enw292

link 050B-=060B=> "S08>6O080"

inlet-050B, exit=060B, schmNS
"straight pipe", len800
"mitered bend", angle-2
"straight pipe", len=Soo
"mitered bend", angle-I
"straight pipe", len=1400
"mitered bend", angle=2
"straight pipe", Ien.315

link 060A"-SCCW.> "060A>SCCWT
inlet-060A, exit-SCCW.TEE, sc
"straight pipe", len-1

link 060B=sSCCW.> "0609>SCCW..
inletO060B, exit-SCCW.TEE, ac
"mitered bend", angle-90
"straight pipe", len-40

link 070-=.0.0=-8.> 070>o80"
inlet-070, exit-080, sch=NS,
"straight pipe", len.150

link 080---090-w> "080>090"
inlet=080, exit=090, sch.NS,
"straight pipe", len=100

link 090=--100..> "090>100'
inlet-090, exit.100, sch"NS,
"straight pipe-, ien-650

link 100---LID=.: "I00>1i0"
inlet-=00, exit-it0, sch-NS,
"straight pipe", len-440

link 110ww-120an> "110>120"
inlet-hO0, exitm120, schaNS,
"straight pipe", Ien-139

mat-"concrete", dia=78

mat-,concrete", dia-75

h-NS, mat."Concrete", diau78

'EEO
!h=NS, mat."concrete", dia-7a

mat."eoncretel, dia=90

mat',"concrete", dia=90

cnat."concrete", dia-90

mnat."concrete", dia.'90

mat-"Concrete", dia"'90

N J,-,
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link 120=..130--> "120>130"
inlet=120, exitnl30, sch-NS,
"straight pipe", len-814

link 130...140.:, "130>140"
inlet.130, exit=140, schuNS,
"straight pipe", len-248

link 140-=150==O- "140>150"
inlet-140, exit-150, sch=NS,
"straight pipe", len=250

link 150===160--> "150>160"
inlet=l50, exit-16D, sch-NS,
"straight pipe", len=4S0

mat-"concrete", dia-90

mat-"concrete", dia-90

mat="concrete", dia-90

mat-"concrete",, dia-90

link 160==-BYPAS> "160ý.BYPASSUP.TEE"
inlet-E60, exit=BYPASSUP.TEE, sch-NS, mat-"concrete", dia"90
"straight pipe", 1enn287

link 163-=-w165-> "SUPPLY VALVE"
inlet-163, exit-16S, sch-NS, mat-"carbon steel", dia=90
"butterfly valve,", K=O.SS

link l65-.-170--. "165>FACE OF WEIR"
inlet-I6S, exit-l70, sch-NS, mat="concrete", dia-90
"straight pipe", len-17

link 170.--180--> "FACE OF WEIR>FACE OF TOWER"
inlet-170, exit=180, sch-NS, mat-"concrete", dia-144
"straight pipe". len=1

link 200-..205--> "UNIT 1 WEIR"
inlet=200, exit=205, sch-NS, matu"concrete", dia-144
"square edged entrance"
"straight pipe", len-1

link 205-.z210.-> "205>210"
inlet-205, exit-210, schnNS, mat-"concrete", dia-78
"straight pipe", len.45

link 210-na220-=> "210>220"
inlet-210, exit-220, sch"NS, mat-"concrete", dia-78
"mitered bend", angle-45
"straight pipe", len-S5

• i t
• . . . ,.. • •• .••WOW:.•. . ..



APPENDIX A MDNI027-98006 Rev. 0 PACE 55 of 93

Date: 05/26/98 (Tue) Time: 14S0 9 Page __ of __
EZFLOWi Version 5.00 Prepared Date //
site: unspecified Checked -- Date _/_/
Summer.net; SUMNER

. . . . . . . . . . . . . . . . . . -.. . . . . . T V A A U T H O R I Z E D U S E O N L Y ----------------------------

NETWORK DETAIL

link 220f..'e230=-> "220>230"
inlet.220, exit=230, sch=NS,
"straight pipe", len-700

link 230=-=233w-> "230>233"
inlet=230, exit=233, sch-NS,
"straight pipe", len=80

mat="concrete", dia.78

mat-"concrete", dia.78

link 233.==235=-> "DISCHARGE VALVE"
inlet'233, exit-232, sch=NS, mat."carbon steel", dia-78
"butterfly valve", K=0.55

link 235n=nBYPAS> "235>BYPASDIS.TEE"
inlet=235, exitnBYPASDIS.TEE, sch=NS, mat-"concrete", dia-78
"straight pipe", len=155

link 240...250o-> "240>250"
inletu240, exit=250, sch=NS,
"straight pipe", lens450

link 250-..260==w "290>260"
inlet-250, exit=260, sch=NS,
'straight pipe", len=250

link 260=uc270-=> "260>270"
inlet-260, exit=270, sch-NS,
"straight pipe", len-250

link 270n=s280=.> "270>280"
inlet-270, exitu280, schaNS,
"straight pipe", lenw820

link 280---290--> "280>290"
inlets280, exit-290, sch-NS,
"straight pipe", len.140

link 290-5u300-=- "290>300"
inlet-290, exit.300, schaNS,
"straight pipe", len=440

link 300su-310--.> "300>310"

mat="concrete", dia=78

mat="concretQ", 4±as78

mat-"concrete", dia.78

mat="concrete", dia=78

mat-"concrete", dia=78

mat-"concrete", dia-78

inletw300, exit-310, sch-NS, mat-"concrete", dia-78
"straight pipe", len.400

link 310---320--> "310>320"
inlet-310, exit-320n sch-NS, mat-"concrete", diau•9
"straight pipe", lenmS5

'. V4. .V'"' .. .. . ... . . .
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link 320=-330=n- "INLET TO ENERGY DISSIPATER"
inlet=320, exit=330, sch=NS, mat="concrete", dia-78
"mitered bend", angle-75
"straight pipe", len=1
"exit"

link SYPAS"163=-" "BYPASSUP.TEEz163"
inlet=BYPASSUP.TEE, exit=163, sch=NS,
"straight pipe", leno80

link BYPAS-240.s> "BYPASDIS.TEE>240"
inlet-BYPASDIS.TEE, exit-240, sch.NS,
"straight pipe", len=165

mat-"concrete", dia-90

mat="concrete", diaa78

link BYPAS-BYPAS> "BYPASS LINE FROM SUPPLY TO DISCHARGE"
inletuBYPASSUP.TEE, exitnBYPASDIS.TEE, schaNS, mat="concrete", dia-42
fixed flow=0
"straight pipe", len-10
"mitered bend", angle.45
"straight pipe", len-7S
"butterfly valve", K-O.S5
"straight pipe", len-60

link SCCW.n070.=> "SCCW.TEE>070"
inletnSCCW.TEE, exit-070, sch=NS, mat-"concrete", dia-90
"straight pipe", len-90

link TEE.B-TEE.C> "TEE.B>TEE.C"
inlet-TEE.B, exit-TEE.C, schmDUCT, mats"concrete", high.138, wide-78
"straight pipe", len=12

link TEE.C-025.-; "TEE.C>02S"
inlet-TEE.C, exit-025, ach-DUCT, mat-"concrete", high-138, wide-78
"straight pipe", len-l

link TRANS-032A-'
inlet-TRANS.TEE,
"straight pipe",

link TRANS=O32B->
inletuTRANS.TEE,
"straight pipe",

"TRANS.TEE.032A"
exit-032A, schwDUCT,
len-1

"TRANS.TEE.032B"
exit-032B, sch-DUCT,
len-l

mata-"concrete", highli38, wide-39

mat-"concrete", high-138, wide-39

node OOOA "WATTS BAR RESERVOIR"
elev-740.5, pres-O, temp-83

node OoaB "WATTS BAR RESERVOIR"
eleva740.S, pres-0, temp-83

. . " Ci., A..•*, :.'I• .si-€sJ• " '-t', . ..... .
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node 000C "WATTS BAR RESERVOIR"
elev-740.5, pres-0, temp-83

node 005A '*TRASH RACK - A INLET"
elev=720.5

node 005B "TRASH RACK - B INLET"
elev=720.5

node 005C "TRASH RACK - C INLET"
elev=720.5

node 007A "TRASH RACK - A OUTLET"
elev=725.25

node 007B "TRASH RACK - B OUTLET"
elev-725.25

node 007C "TRASH RACK - C OUTLET"
elev=725.25

node 009A "4i SLUICE GATE - A INLET"
elev=714

node 0098 "41 SLUICE GATE - B INLET"
elev.714

node 009C "f1 SLUICE GATE - C INLET"
elev-714

node 011A "INLET TO TRAVELING SCREEN A"
elev=725.25

node 011B "INLET TO TRAVELING SCREEN B"
elev=725.25

node 011C "INLET TO TRAVELING SCREEN C"
elev=725.25

node 013A "#2 SLUICE GATE - A INLET"
elevu714

node 013B "f2 SLUICE GATE - B INLET"
elev"714

node 013C "#2 SLUICE GATE - INLET"

e~ev-714

"" - ".. . z.. . .... ... . -. •..
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node 015A "no description"
elev-714

node 0150 "no description"
elev-s14

node 015C "no description"
elevn714

node 020A "no description"
elevs714

node 0209 "no description"
elevm714

node 020C "no description"
elev-714

node 025 "INTAKE SCREEN HOUSE OUTLET - CONDUIT THRU DAM INLET"
elev-715.75

node 028 "CONDUIT THRU DAM OUTLET"
elev=715 .7

node 030 "CONDUIT TRANSITIONS & SPLITS INTO A & B PIPING RUNS"
elev-716.56

node 032A "no description"
elev-715.56

node 032B "no description"
elev=715.56

node 034A "no description"
elev-716.18

node 034B "no description"
elev-716.18

node 036A "no description"
elevu716..

node 0368 "no description"
elevn71.9

node 038A "no description"
elev-717.42
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node 038B "no description"
elev-717.42

node 040A "A PIPE TRANSITION AREA"
elev-718.01

node 040B "B PIPE TRANSITION AREA"
elev-718.01

node 041A "no description"
elev=718.01

node 041B "no description"
elev-718.01

node 042A "no description"
elev-71B.01

node 042B "no description"
elev.718.01

node 043A "no description"
elev-718.01

node 043B "no description"
elev-718.01

node 044A "no description"
elev-718.01

node 044B "no description"
elev.718.01

node 045A "no description"
elev,718.01

node 045B "no description"
elev-719.01

node 046A "no description"
alev=718.01

node 046B "no description"
elev-718.01

node 050A "78 INCH A PIPE"
elev-718.01

• . • .i. : . : • - .i • ,i ,:,;•,.: , •, i . . .. -



a

APPENDIX A MDNI027-98006 Rev. 0 PAGE 60 of 93

Date: 05/26/98 (Tue) Time: 1450 14 Page _ of
EZFLOW: Version 5.00 Prepared __ Date _/_/_
site: unspecified Checked __ Date //
Summer.net: SUMMER
.....................--. ---- TVA AUTHORIZED USE ONLY ----------------------------

NETWORK DETAIL

node 050B "78 INCH B PIPE"
elev=718.01

node 060A "060A TIE INTO EXISTING 78"
elevE684.75

node 0603 "060B TIE INTO EXISTING 78"
elev-684.25

node 070 "no description"
elev-6u6.15

node 080 "no description"
elev-694.85

node 090 "no description"
elevu696.25

node 100 "no description"
elev-721.25

node 110 "no description"
elev- 721.25

node 120 "no description"
elev-716.25

node 130 "no description"
elev=715.35

node 140 "no description"
elev-708.95

node 150 "no description"
elevu718.95

node 160 "no description"
elevu721.45

node 163 "SUPPLY VALVE OUTLET"
elev-721.45.

node 165 "SUPPLY VALVE OUTLET"
elev,721.45

'..+

ii;•' .• +node 110,.•, "UNIT 2 EI INLET" : ++ . • / i I!`::+I :

elev-721'+55
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NETWORK DETAIL

node 180 "UNIT 2 WEIR OUTLET"
elev-731, pres=0, temp-92

node 200 "UNIT 1 WEIR INLET"
elev-726, pres.0, temp-92

node 205 "UNIT 1 WEIR OUTLET"
elev.722.75

node 210 "OUTLET OF 45 ELBOW"
elev-723.55

node 220 "no description"
elev.724.35

node 230 "no description"
elev*721.05

node 233 "DISCHARGE VALVE INLET-
elev-721.05

node 235 "DISCHARGE VALVE OUTLET"
elev.7Z1.05

node 240 "no description"
elev-720.95

node 250 "no description"
elev.718.45

node 260 "no description"
elev-708.45

node 270 "no description"
elev-714.85

node 280 "no description"
elev-715.75

node 290 "no description"
elev.720.75

node 300 "no description"
elev-720.75

node 310 "no description"
elevn705.65
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Date: 05/26/98 (Tue)
EZFLOW: Version 5.00
site: unspecified
Summer.net: SUMMER

Time: 1450 16 Page __ of __
Prepared __

Checked
Date _/_/_
Date _/_/_

-TVA AUTHORIZED USE ONLY ....................

NETWORK DETAIL

node 320 "INLET TO 75 ELBOW"
elev=705.25

node 330 "ENERGY DISSIPATER"
elev=705.25, pres=0

tee BYPASDIS.TEE "235>BYPASSUP.TEE>240"
nodel=235, node2-BYPASSUP.TEE, node3=240,
"non-standard converging", angles=45,0

tee BYPASSUP.TEE "160>BYPASDIS.TEE>163"
nodel=160, node2=BYPASDIS.TEE, node3=163,
"standard diverging (run tolateral)"

elev=721.05

elev-721.55

tee SCCW.TEE "060B>060A>070".
nodel-060B, node2-060A, node3-070, elev-684.25
"standard converging"

tee TEE.B "020A>020B>TEE.C"
nodel=020A, node2-020B, node3-TEE.C, elev-714
"standard converging"

tee TEE.C (TEE.!>020C>025"
nodelTEE.B, node2O02OC, node3-025, elev-714
"standard converging"

tee TRANS.TEE "030>032A>032B"
nodel-030, node2-032A, node3a032B, elev-715.56
"non-standard diverging", anglesi22,22

-0 -5L. .. uv t.Ž~n ¼.~4Y ;.. " , ,, 4vy,''..t@
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Date: 05/26/98 (Tue) Time: 1450 17 Page __ of __

EZFLOW: Version 5.00 Prepared __ Date _/_
site: unspecified Checked -- Date _/_/_
Summer.net: SUMMER
.................. -------. TVA AUTHORIZED USE ONLY ----------------------------

SUMMARY OF LINKS

Inlet node exit node mat dia sch red Hzn-Will sgpm c-head head-> dPdrop
O00A 005A CS 144 NS def default 35895 740.5 740.49 -8.659
00OB 0058 CS 144 NS def default 43957 140.5 740.49 -8,657
00CC 00SC CS 144 NS def default 66102 740.5 740.47 -8.648
005A 007A CS 0 DUC def default 35895 740.49 740.47 2.0655
0059 0079. CS 0 DUC def default 43957 740.49 740.46 2.0695
005C 007C CS 0 DUC def default 66102 740.47 740.4 2.0848
007A 009A Co 0 DUC def default 35895 740.47 740.43 -4.856
007B 009B CO 0 DUC def default 43957 740.46 740.4 -4.847
007C 009C CO 0 DUC def default 66102 740.4 740.27 -4.814
009A 011A CS 94 NS def default 35895 740.43 740.45 4.8652
0098 011o CS 94 NS def default 43957 740.4 740.42 4.8613
009C 011C CS 94 NS def default 66102 740.27 740.33 4.8467
011A 013A CS 0 DUC def default 35895 740.45 740.4 -4.85
0118 013B CS 0 DUC def default 43957 740.42 740.35 -4.839
011C 013C CS 0 DUC def default 66102 740.33 740.15 -4.796
013A 015A CS 94 NS def default 35895 740.4 740.35 .01835
0138 015B CS 94 NS def default 43957 740.35 740.28 .02752
013C 015C CS 94 NS def default 66102 740.15 740.01 .06225
01SA 020A CO 0 DUC def default 35895 740.35 740.31 .01747
0159 0205 CO 0 DUC def default 43957 740.28 740.27 .00423
015C 020C CO 0 DUC def default 66102 740.01 739.98 .00945
020A TEE.B CO 0 DUC def default 35895 740.3i 740.27 .01835
0209 TEE.9 CO 0 DUC def default 43957 740.27 740.08 .08362
020C TEE.C CO 0 DUC def default 66102 739.98 739.37 .26696
025 028 CO 0 DUC def default 145953 739.37 739.27 .04144
028 030 CO 0 DUC def default 145953 739.27 739.2 -. 0507
030 TRANS.TEE CO 0 DUC def default 145953 739.2 738.37 .35909
032A 034A CO 0 DUC def default 78111 738.37 738.93 .02255
0329 0349 CO 0 DUC def default 67842 738.72 739.15 .08305
034A 036A CO 0 DUC def default 78111 738.93 739.27 .12243
0349 036B CO 0 DUC def default 67842 739.15 739.41 .15836
036A 038A CO 0 DUC def default 78111 739.27 739.49 .1745
036B 038B CO 0 DUC def default 67842 739.41 739.57 .19764
038A 040A CO 0 DUC def default 78111 739.49 739.7 .1654B
0389 0408 CO 0 DUC def default 67842 739.57 739.73 .18764
040A 041A CO 0 DUC def default 78111 739.7 739.84 -. 0615
0409 0419 CO 0 DUC def default 67842 739.73 739.83 -. 0463
041A 042A CO 0 DUC def default 78111 739.84 740.03 -. 0835
041B 0428 CO 0 DUC def default 67842 739.83 739.98 -. 063
042A 043A CO 0 DUC def default 78111 740.03 740.03 .00042
0428 0439 CO 0 DUC def default 67842 739.98 739.98 .00033
043A 044A CO 0 DUC def default 78111 740.03 740.2 -. 0749
0439 0448 CO 0 DUC def default 67842 739.98 740.11 -. 0565
044A 045A CO 0 DUC def default 78111 740.2 740.37 -. 0737
0449 0458 CO 0 DUC def default 67842 740.11 740.24 -. 0556
045A 046A CO 81.78 NS def default 78111 740.37 740.32 .02543
0459 046B CO 81.78 NS def default 67842 140.24 740.19 .01919
046A 050A CO 79.44 NS def default 78111 740.32 740.27 .01751
0469 050B CO 79.44 NS def default 67942 740.19 740.16 .01321
050A 060A CO 78 NS def default 78111 740.27 737.61 -13.25
0509 0609 CO 78 NS def default 67842 740.16 738.09 -13,73

4. . '
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Date: 05/26/98 (Tue) Time: 1450 2
EZFLOW: Version 5.00
site: unspecified
Summer.net: SUMMER
.................. -.... ... TVA AUTHORIZED

.8 Page _ of _
Prepared
Checked

Date _
Date _/_

USE ONLY -----------------------------

SUMMARY OFLINKS

inletnode
060A
060B
070
080
090
100
110
120
130
140.
150
160
163
165
170
200
205
210
220

233
235
240
250
260
270
280
290
300
310
320
BYPASSUP.TEE
BYPASDIS.TEE
BYPASSUP.TEE
SCCW.TEE
TEE.9
TEE.C
TRANS.TEE
TRANSTEE

exitnode mat
SCCW.TEE Co
SCCW.TEE CO
080 CO
090 Co
100 CO
110 CO
120 CO
130 CO
140 CO
150 CO
160 CO
BYPASSUP.TEE CO
165 CS
170 CO
180 CO
205 CO
210 CO
220 CO
230 CO
233 CO
235 CS
BYPASDIS.TES CO
250 CO
260 CO
270 CO
280 CO
290 CO
300 CO
310 CO
320 CO
330 CO
163 CO
240 CO
BYPASDIS.TEE CO
070 Co
TEE.C CO
025 CO
032A CO
032B CO

dia sch red
78 NS def
78 NS def
90 NS def
90 NS def
90 NS def
90 NS def
90 NS def
90 NS def
90 NS def
90 NS def
90 NS def
90 NS def
90 NS def
90 NS def

144 NS def
144 NS def

78 NS def
78 MS def
78 NS deo
78 NS deo
78 NS deo
78 MS def
78 NS def
78 MS def
78 NS det
78 MS deo
78 NS def
78 NS def
78 NS def
78 NS def
78 NS def
90 NS det
78 MS def
42 MS def
90 NS def
0 DUC def
0 DUC def
0 DUC deo
0 DUC dof

Hzn-Will
default
default
default
default
default
default
default
default
default
default
default
default
default
default
default
default
default
default
default
default
default
default
default
default
default
default
default
default
default
default
default
default
default
default
default
default
default
default
default

sgpm
78111
67842

145953
145953
145953
145953
145953
145953
145953
145953
145953
145953
145953
145953
145953
176579
176579
176579
176579
176579
176579
176579
176579
176579
176579
176579
176579
176579
176579
176579
176579
145953
176579

0
145953
79851

145953
78111
67842

<-head
737.61
738.09
736.58
736.37
736.23
735.31
734.69
734.5

733.35
733

732.65
732.01

731.5
731,02

731
726

725.72
725.54
724.88
722.06
72i.74
720.49
717.76
715.95
714.94
713.94
710.64
710.07

708.3
706.69
706.47
721.55
721.05
731.62
684.25

714.
714

738.73
715.56

head->
736.71
737.61
736.37
736.23
735.31
734.69
734.5

733.35
733

732.65
732.01
731.62
731.02

731
731

725.72
725.54
724.88
722.06
721.74
720.49
719.92
715.95
714.94
713.94
710.64
710.07

708.3
706.69
706.47
705.25

731.5
717.76
718.43
736.58
739.98
739.37
738.37
738.72

dPdrop
.17118
.2104
3.86

.66748
11.226
.26873
-2.081
.10731
-2.621
4.4842
1.3577

.2127
.20791

.0537
4.0933
-1.285
.42496
.63201
-. 2091
.13946
.54241
.24341
-. 2984
-3.896
3.208

1.8193
2.4098
.76702
-5.843
-. 0774
.52964
-4.355
1.3811
5.4972
-21.85
-11.26
-10.23
,15575
-10.03

4," ,2t..~dhrt; ~.-- -
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Date: 05/26/98 (Tue)
EZFLOW: Version 5.00
site: unspecified
Summer.net: SUMMER

Time: 1450 19 Page _ of __
Prepared
Checked

Date _/_/_

Date _/_/_

.................. -------- TVA AUTHORIZED USE ONLY ----------------------------

SUMMARY OF NODES

node-name

COCA
0008
000C
005A
005B
00SC
O07A
007B
007C
009A
0099
0a9C
011A
011B
011C
013A
013B
013C
015A
O158
015c
020A
0208
020C
025
028
030
032A
032B
034A
0348
036A
0368
030A
0388
040A
040B
041A
041B
042A
0428
043A
0439
044A
0449
045A
045B
046A
0469
OSOA

elev
f

740.5
740.5
740.5
720.5
720.5
720.5

725.25
725.25
7254.2

714
714
714

725.25
725.25
725.25

714
714
714
714

714
714
714
714

715.75
715.75
715.56
715.56
715.56
716.18
716.18

716.8
716.8

717.42
717.42
718.01
718.01
718.01
718.01
718.01
718.01
718.01
718.01
718.01
718.01
718.01
718.01
718.01
718.01
718.01

head
f

740.5
740.5
740.5

740.49
740.485
740.466
740.471
740.457
740.403
740.431
740.397
740.267
740.449
740.424
740.327
740.397
740.345
740.15

740.355
740.282
740.007
740.314
740.272
739.985
739.368
739.272
739.199
738 .367
738.724
738.935
739.152
739.272
739.407
739.489
739.571
739.697
739.727
739.839
739.834
740.032
739.98

740.031
739.979
740.204
740.109
740.374
740.238
740.315
740.193
740.275

pres
psig

0
0
0

8.65866
8.6565

8.64833
6.59315
6.58697
6.56356
11.4487
11.4338
11.3775
6.58349
6.57248
6.53082
11.4338
11.4115
11.327

11.4154
11.3839
11.2647
11.398

11.3797
11.2553
10.2299
10.1885
10.2392
9.87876
10.0335
9.85621
9.95046
9.73378
9.79209
9.55928
9.59446

9.3938
9.40682
9.45525
9.45317
9.53875
9.51615
9.53833
9.51583

9.6132
9.5723

9.68689
9.62788
9.66147
9.60869
9.64396

temp
F

83
83
83

83 .026
83.026
83.026
83.02
83.02
83.02

83.034
83.034
83.034
83.02
83.02
83.02

83.034
83.034
83.034
83.034
83.034
B3.034
83.034
83.034
83.034
83.031
83.031
83.031
83.031
83.031
83.031
83. 031
93. 031
83.03
83.03
83.03
83.03

83.029
83.03
83.03
83.03
83.03

83.031
83.03

83.031
83.03

83.032
83.031
83.032
83.031
83.032

dens
lb/f3
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62 .37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37

supply
sgpm
35895
43957
66102

status

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
ox
OK
OK
OK
OK
OK
OK

..*~
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Date: 05/26/98 (Tue) Time: 1450 20
EZFLOW: Version 5.00
site: unspecified
Summer.net: SUMMER
-------------. -----. -- ----- TVA AUTHORIZED USE

NIDNI027-98006 Rev. 0 PAGE 67 of 93

Page _ of
Prepared
Checked

Date /_
Date _/

ONLY ----------------------------

SUMMARY OF NODES

node-name

060A
0608
070
080
090
100
110
120
130
140
150
160
163
165
170
180
200
205
210
220
230
233
235
240
250
260
270
280
290
300
310
320
330

elev

684.75
684.25
686.15
694.85
696.25
721.25
721.2s
716.25
715.35
708.95
716.95
721.45
721.45
721.45
721.SS

731
726

722.75
723.55
724.35
721.05
721.05
721.05
720.95
718.45
700.45
714.85
715.75
720.75
720.75
705.65
705.25
705.25

head

737.606
738.091
736.584
736.372
736.231
735.315
734.694
734.499
733.351
733.001
732.648
732.014
731.504
731.024

731
731
726

725.718
725.537
724,878
722.06

721.738
720.486
717.762
715.951
714.944
713.938
710.638
710.075
708.304
706.694
706.473
705.25

pres
psig

22.8945
23.3211
21.8454
17.9854
17.3179
6.09218
5.82345
7.90431
7.79699
10.4177
5.93351
4.5758

4.35493
4.14702
4.09332

0
0

1.28548
.860514
.228506
.437643
.298185
-. 24422
-1.3811
-1.0826
2.81304
-. 39492
-2.2142
-4.624
-5.391

.452254

.529636
0

temp
F

83.074
83.074
83.071
83.06

83.056
83.026
83.026
83.033
83.034
83.042
83.029
83.026
83.026
83.026
83.026
83.014

92
92.004
92.003
92.002
92.006
92.006
92.006
92.006
92.009
92.022
92.014
92.013
92.007
92.007
92.026
92.026
92.029

dens supply
lb/t3 sgpm
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37 -1.E+5
62.37 176579
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37 -2.E+5

status

Ox
OK
Ox
OK
OK
OK
OK
OK
OK
Ox
OK
OK
OK
Ox
OK
OK
OK
OK
OK
OR
Ox
OK
OK
OK
OK
OR
OK
Ox
alt
OK
OK
Ox
Ox

ý4c
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Date: 05/26/98 (Tue)
EZFLOW: Version 5.00
site: unspecified

Time; 1450 21 Page __ of --
Prepared __

Checked
Date _/_/_
Date _/_/_

,Summer.nst: SUMMER
----------.--.------------- TVA AUTHORIZED USE ONLY

SUMMARY OF TEES

tee-name type leg elev head pres
f f psig

BYPASDIS.TEE NCON 1 721.05 719,862 -. 51442
2 719.924 -. 48763
3 7i8.426 -1.1368

BYPASSUP.TEE SDRL I 721.55 731,609 4.3572
2 731.623 4,36309
3 731,617 4.36048

SCCW.TEE SCON 1 684.25 737.762 23.1787
2 737.605 23.1107
3 736.711 22.7233

TEE.B SCON 1 714 740.313 11.3976
2 740.272 11.3796
3 740.079 11.2961

TEE.C SCON 1 714 740.076 11.2946
2 739.984 11.255
3 739.368 10.9883

TRANS.TEE NDIV 1 715.56 739.198 10.2388
2 738.37 9.80006
3 738.726 10.0345

temp
F.

92.006
92.006
92.006
83,026
83 .026
83.026
83.074
83.075
83.074
83 .034
83 .034
83.034
83.034
83.034
83.033
83.031
83.031
83.031

dens
lb/f 3
62.37
62.37
62.37
62.37
62.37

62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37
62.37

flow
sgpm

176579
0

176579
145953

0
145953

67842
78111

145953
35895
43957
79851
79851
66102

145953
145953
78111
67842

status

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

*~. \ ~ ~'t. ~ ~ ' "r' *-~ -
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Date: 05/26/98 (Tue) Time: 1450 22 Page _ of _

EZFLOW: Version 5.00 Prepared Date __
site: unspecified Checked __ Date //
Summer.net: SUMMER
--------------------------- TVA AUTHORIZED USE ONLY ----------------------------

SUMMARY OF FIXED FLOWS

inlet-node exitnode
BYPASSUP.TEE BYPASDIS.TEE

throt pump tdh
sgpm Cv feet action

0 0 LOSS

{~,. -.~
* ..~. . -~
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Date: 05/26/98 (Tue)
EZFLOW: Version 5.00
site: unspecified
Summer.net: SUMMER

Time: 1450 23 Page __ of __

Prepared
Checked

Date _/_/
Date _/_/

.................. -------- TVA AUTHORIZED USE ONLY ----------------------------

LINK DETAIL

LINK 000A-00SAAw sgpmw35894.8 000A>005A
sch=NS, mat-"carbon steel*, Di=143.2
componentname --------------------. 4--K-> c-L->
inletnodew000A ..................
slightly rounded entrance ......... .25
straight pipe, len-i ............. I
change in elevation ..............
exit node-O0 SA ...................

LINK 000B.-005B-> sgpm-43956.6 000B>005B
schwNS, mat-"carbon steel", Di-143.2
component name -------------------. <--K-> <-L->
inlet node-000B ..................
slightly rounded entrance ......... .25
straight pipe, len-1 ............. 1
change in elevation ..............
exit node-005B ...................

LINK 000C=-005C-> sgpm-66101.9 000C.005C
schwNS, mat-"carbon steel,, Di-143.2
component-name --------------------. <--K-> <-L->
inlet node-000C ..................
slightly rounded entrance ......... .25
straight pipe, len .l .............
change in elevation ..............
exit node-005C ...................

LINK 00SA.007A=. sgpmo35894.8 00SAA007A

c--H-) c-dH->
0740.5

740.49
740.49
740.49
740.49

c--H->
740.5

740.49
740.49
740.49
740.49

"<--H-)

740.5
740.47
740.47
740.47
740.47

<-dP-> <T-:
83

- .0043 83
-2.9-S I

-. 0099 -. 0043
-5.E-5 I

8.6587
8.6587

8.663 83
83

c-dH-> 4--P-> <-dP->
0

-. 0149 -. 0065

- ..E-5 S
8.6565
6.6565

-. 0065
-3 .E-5
8.663

<T- >
83
83

93
83

83

83
83

83
83

c-dHl-> <--P-> c-dP->
0

-. 0337 -. 0146
-. 0002 I

8,6483
8.6483

- .0146
-7.E-5
8.663

sch-DUCT, mat-"carbon steel", high=252, wide=114
component name ------------------- > c--K-P c-L-> c--H->
inlet node-OOSA ..................... 740.49
other: TRASH RACK. K.0.72 ......... .72 740.49
change in elevation .............. 740.49
decreaser, dia.0 .................. .26534 740.47
exit node-007A ....................... 740.47

LINK 005Bw-007.,- sgpm-43956.6 OOSB>007B
sch-DUCT, mat-"carbon steel", high-252, wide114
component name -------------------- b <--K-: <-L-: <--H->
inlet-_nodemOOSB ..................... 740.49
other: TRASH RACK, K-0.72 ......... .72 740.48
change in elevation .............. 740.48
decreaser, dia-0................... .26534 740.46
exit.node=007D ....................... 740.46

C-dH-, <--P-> 4-dP-> cT-:
8.6587 83

-. 0027 I -. 0012
8.6569 0 83

-. 0145 6.5931 -2.064 83
6.5931 83

<-dH-> c--P-> c-dP-> <T->
8.6565 83

-. 0041 I -. 00o 8 1
8.6539 0 83

-. 0218 6.587 -2.067 83
6.587 83
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Date: 05/26/98 (Tue) Time: 1450 24 Page _ of __

EZFLCW: Version S.00 Prepared Date _/_/_
site: unspecified Checked _ Date jj
Summer.net: SUMMER
--------------------------- TVA AUTHORIZED USE ONLY ----------------------------

LINK DETAIL

LINK 005C--007C=> sgpm-66101.9 OOSC>007C
ech-DUCT, mat-"carbon steel", high-252, wide=114
component name ------------------- -K- -L- c--H-
inlet node=O05C .................. 740.47
other: TRASH RACK, K-0.72 ......... .72 740.46
change in elevation .............. 740.45
decreaser, dia-0 .................. .26534 740.4

exit nodem=l7C .......................... 740.4

LINK 007A-=009A-. sgpm=35894.8 007A>009A
sch=DUCT, mat="concrete", highu366, wide-72
componentname ------- ------------ <-. c--K-> <L- c--H-:.
inlet node-007A ....................... 740.47
straight pipe, len-8 ............. 8 740.47
change in elevation .............. 740.47
decreaser, dia-0 .................. .26193 740.43
exit node-009A .......................... 740.43

c-dH-> <--P-> <-dP-> cT-.
8.6483 83

-. 0093 I -.004 I
8.6424 0 83

-. 0493 6.5636 -2.079 83
6.5636 83

<-dH-> c--P-> c-dP-, <T->
6.5931 83

-9.E-5 -4.E-5
6.5931 0 83

-. 0399 11.449 4.8556 83
11.449 83

LINK 007B8.009B-> sgpM=43956.6 007B>009B
sch-DUCT, mat."concrete", high.366, wide=72
component name -------------------- , c--K-, c-L-.-

inlet node-007B ..................
straight pipe, len-8 ............. 8
change in elevation ..............
decreaser, dia .0 .................. .26193
exit node-009B ...................

LINK 007C--009C-> sgpm.66101.9 007C>009C
schuDUCT, mat-"concrete", high-366, wide.72
componentname --------------------. c--K-. c-I-.
inlet node-007C ..................
straight pipe, len-8 ............. 8
change in elevation ..............
decreaser, dia-0 .................. .26193
exit-node OOP9C ...................

LINK 009Aa-011A=> sgpma35894.S 009A>011A
sch.NS, mats"carbon steel", Di=93.2
component name --------------------. <--K-. c-L->
inlet node=009A ..................
other: SLUICE GATE, K.0.072 ...... .072
change in elevation ..............
increaser, diano ................. .1508
exit node-011A ...................

c--H-> <-dH-.
740.46
740.46 -. 0001
740.46
740.4 -. 0599
740.4

c--P-> c-dP->

6.5871
6.5868
11.434
11.434

-6.E-5
0

4.847

<cT-
83

83
83
83

c--H-;
740.4
740.4

740.4

740.27
740.27

<--H->

740.43

740.43
740.43
740.45

740.45

c-dlH-> c--P->
6.5636

-. 0003 1

6.5633
-. 1355 11.378

11.379

<-dP-> cT->
63

- .0001 1
0

4.8143
83
.3
83

c-dx-. <- -P-a <-dP- cT->
11.449 83

-. 0032 I -. 0014
11.447 0 83

.02103 6,5835 -4.864 83
6.5983 83

.1

* . ., ..- .* . ...... *. .. 2. Y
C -. ¾,.-... LV -4.. -4S~aJ-'~ - I b-t.tA .r7S'- .,.,*~ .
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EZFLOW: Version 5;00 Prepared __ Date _/_/
site: unspecified Checked -- Date //
Summer.net: SUMMER
.................. -------- TVA AUTHORIZED USE ONLY ---------------------------

LINK DETAIL

LINK 009B-011Bffi> sgpm-43956.6 009B>011B
sch-NS, matw"carbon steel", Di.93.2
componentname ------------------- > <--K-> <-L->
inlet node=009B ..................
other: SLUICE GATE, K-0.072 ...... .072
change in elevation ..............
increaser, dia0................... .1508
exit- node-011B ...................

<--H-> <-dE,-> <-oP-> e-dP-> <T->
740.4 11.434 83

740.39 -. 0048 1 -. 0021 i
740.39 11.432 0 83
740.42 .03154 6.5725 -4.859 83

740.42 6.5725 83

LINK 009C=-011C=> sgpm.66101.9 009C>011C
sch-NS, mat="carbon steel", Dis93.2
component_name ------------------- > <--K-> c-L-,
inlet- node-009C ..................
other: SLUICE GATE, K-0.072 ........ 072
change in elevation ..............
increaser, dia-0................... .1508
exit node-011C ...................

LINK 011Af-013A=> sgpm-35894.8 011A,013A
sch-DUCT, mat-"carbon steel", high=366, wide-72
cornponent name --------------------. -- K- -
inlet node-011A ..................
other: TRAVELING SCREEN, flow=13S1 .80187
change in elevation ..............
decreaser, dia=0 ................. . 25458
exit node-013A ...................

LINK 0113--013B-> sgpm=43956.6 0118>0138
sch=DUCT, mat,"carbon steel", high=366, wide=72
component_name -------------------- > -- K-> <-L->
inletnode-011B ..................
other: TRAVELING SCREEN, flow-1351 .80187
change in elevation ..............
decreaser, dia-0 .................. 25459
exitnode=013B ...................

LINK 011C--013C-> sgpm-66101.9 011C>013C
s1ch.DUCT, mat."carbon steel", highs366, wide-72
component name -------------------.-. <-K-> <-L->
inlet node-011C ..................
other: TRAVELING SCREEN. Elow-1351 .80187
change in elevation ..............
decreaser, dia-0 .................. 25458
exit node-0l3C ...................

<--7->
740.27
740.26
740.26
740.33
740.33

740.44
740.44

740.44
740.4
740.4

740.42
740.42

740.4

740.35
740.35

,€--H->

740.33
740.31
740.28
740.15
740.15

c-dH-:- <--P-> <-dP-> 4T-:>
11.378 83

-. 0108 1 -. 0047
11.373 0 93

.07134 6,5308 -4.942 83
6.5308 83

<-dH-> c--P-ý, <-dP-> <T->

9.5939 83
-. 0057 1 -. 0025

6.5777 0 83
-. 039 11.434 4.856 83

11.434 83

c-dH-.> <--P-> <-dP-> cT->
6.5725 83

-. 0085 I -. 0037
6.5639 0 83

-. 0585 11.411 4.8476 83
11.411 83

c-dH{-> <--P-3- <-dP-> cT->

6.5308 83
-. 0193 I -. 0084

6.5113 0 83
-. 1322 11.327 4.8157 83

11,327 83
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EZFLOW: Version 5.00 Prepared __ Date /_/
site: unspecified Checked __ Date _/_/
Summer.net: SUMMER
.................. -------- TVA AUTHORIZED USE ONLY ----------------------------

LINK DETAIL

LINK 013A-=015A-> sgpm=35894.8 013A>015A
sch=NS, mat="carbon steel", Di-93.2
componentname------- ------------ > <--K-> <-L-> <--H->
inlet node-013A .................. 740.4
other: SLUICE GATE, K-0.072 ........ 072 740.39
change in elevation ................ 740.39
decreaser, dia=O ................. .14524 740.35
exit.node-015A .............. ........ 740.35

LINK 013B=a015B=> sgpm=43956.6 013B>015B
sch-NS, mat,'carbon steel", Di=93.2
componentname -------------------- > <--K-> >-L-> <--H->
inlet nodes013B ...................... 740.35
other: SLUICE GATE, K=0.072 ...... .072 740.34
change in elevation ................ 740.34
decreaser, dia-0 .................. . 14524 740.28
exit_-node-015B ....................... 740.28

LINIK 013C==015C-> agpm-66101.9 013C>015C
sch.NS, mat-"carbon steel", Di=93.2
component name ------------------- > <--K-> <-L-> <--H->
inlet node-013C .................. 740.15
other: SLUICE GATE, K=0.072 ........ 072 740.14
change in elevation ................ 740.14
decreaser, dia .D .................. 14524 740.01
exit node=01SC ....................... 740.01

LINK 015A-=020A=- agpm.35894.8 01SA>020A
sch-DUCT, mat."concrete", high=96, wide=72
component-name ------------------- > <--K-> <-L-> 4--H->
inlet node-015A ................... 740.35
straight pipe, len-8 ............. 8 740.35
mitered bend, angle=90 ........... 399.7 740.3
change in elevation .............. 740.28
increaser, area-10764 .............. 25599 740.31
exit-node-020A ...................... 740.31

,c-dH-> 4--P-> <-dP-> <T->
11.434 83

-. 0032 1 -. 0014
11.432 0 83

-. 0392 11.415 -. 017 83
11.415 83

<-dH-> <--P-> <-dP-> <T->
11.411 83

-. 0048 I -. 0021
11.409 0 83

-. 0588 11.384 -. 0254 83
11.384 83

-c-dH-; , P= e=dPz=o -T-5
11.327 83

-. 0108 1 -. 0047
11.322 0 83

-. 1329 11.265 -. 0576 83

11.265 83

<-dH-> <--P-> <-dP-> <T->
11.415 83

-. 001 -. 0004 I
-. 0581 -. 0251

11.382 0 83
.03643 11.398 .01578 83

11.398 83

LINK 015.B-0208-> sgpm-439S6.6 015B>0208
ach.DUCT, mat."concrete", high.96, widew72
component name -------------------- > x--K-> <-L->
inlet node-01SB ..................
other: SLUICE GATE, K-0.072 ........ 072
straight pipe, len-8 ............. 8
change in elevation ..............
exit node-0208 ...................

c- -H-> <-dli-> c--P-,
740.28 11.384
740.28 -. 0061
740.27 -. 0015
740.27 11.38
740.27 11.38

c-dP-> 'cT->
83

-. 0026
-. 0006 1

0 83
83

4 r
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Date, 05/26/98 (Tue)
EZFLOW: Version 5.00
site: unspecified
Summer.net: SUMMER

Time: 1450 27 Page _ of __

Prepared

Checked
Date _/_
Date j/

................... ------- TVA AUTHORIZED USE ONLY -------------- - - - - - - - - - -----

LINK DETAIL

LINK 01SC--020C.> ogpm.66101.9 015C>020C
sch=DUCT, mat-"concrete", high-96, wide-72
component_name ------------------- > <--K-> <-L->
inlet node-015C ..................
other: SLUICE GATE, K-0.072 ...... .072
straight pipe, len-8 .............
change in elevation ..............
exit_nodem020C ...................

<--H->
740.01
739.99
739.99
739.98
739.98

<-dH-> <--P-:- <-dP-> cT-;>
11.265 83

-. 0137 -. 0o59 I
-. 0031 I -.0013 I

11.255 0 83
11.255 83

LINK 020A='TEE.B> sgpm=35894.0 020A>TEE.9
sch"DUCT, mat-"concrete", high-138, wide-78
componentname ------------------- > <--K-5 <-L-> <--H-> <-dH->
inlet _node-020A .................... 740.31
straight pipe, len-12 ............ 12 740.31 -. 0006
change in elevation .............. 740.27
exit node-TEE.B .................. 740.27

<-P- -dP-> <T->
11.398 83

I -.0002 I
11.38 0 83
11.38 83

LINK 020S.PTEE.B> sgpm-43956.6 0208>TEE.B
sch-DUCT, mat-"concrete", higha96, wide-72
component name --------------------. ><--K-> <-L>
inletnode-o20B ..................
ieraiiht pipe, lenci .............
change in elevation ..............
exit node-TEE.8 ..................

<--H-:. <-dH-> <--P-> <'dP-> cT->
740.27 11.38 83

740.27 -. 0002 1 -8.E-5 I
740.08 11.296 0 83
740.08 11.296 83

LINK 020C==TEE.C> sgpm-66101.9 020C>TEE.C
chbDUCT, mat-"concrete", high-96, wide-72

component name ------------------- -K-> <-L->
Inlet-node-020C ..................
straight pipe, len-1 ............. I
change in elevation ..............
exitnodenTEE.C ..................

LINK 025-..028--> sgpm-145953 025>028
echaDUCT, mat."concrete", highw138, wide-78
componentname ----------------------. > K- (-L-
inlet node-02S ...................
straight pipe, len-l1l.5 ......... 111.5
change in elevation ..............
exit node-028 ....................

<--7->
739.98
739.98

739.37
739.37

c--H->

739.37
739.3

739,27
739.27

<-H><--P-n- c-dP-> <T->
11.255 83

-. 0004 I -. 0002
10.988 0 83
10.988 93

<-dH-> <--P->- <-dP->i <T-:-

10.23 83
-. 0694 1 -. 03

10.188 0 83
10.188 93

<-dH-> <--P-> <-dP-> <cT->
10.198 83

-. 03S2 I -. 0152 I
-.0078 -. 0034

-. 0099 I -. 0043
10.239 .0823 83
10.239 83

LINK 028s==030%.-> sgpmwL45953 028>030
sch-DUCT, mat-"concrete", high-138, wide-78
component-name ------------------- b <--K-> c-L-> <--H->
inlet-node-028 ....................... 739.27
straight pipe, len-56.56 ......... 56.56 739.24
mitered bend, angle-7 ............ ... 10.81 739.23
straight pipe, Len-15.95 ......... 15.95 739.22
change in elevation .............. 739.2
exit-node.030 ..................... 739.2

u-
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Summer.net: SUMMER
-------------------------- TVA AUTHORIZED USE ONLY -- --------------------------

LINK DETAIL

LINK 030===TRANS> sgpm=145953 030>TRANS.TEE
sch-DUCT, mat."concrete", high.138, wide=78
component name ------------------- > <--K-> <-L->
inlet node=030 ...................
straight pipe, len-i ............. I
change in elevation ..............
exit node=TRANS.TEE ..............

LINK 032A==034A-> agpm-78110.9 032A>034A
sch-DUCT, mat="concrete". high=138, wide-39
component_name ------------------- > <--K-> <-L->
inlet node-032A ..................
straight pipe, len-3.S ........... 3.5
change in elevation ..............
increaser, area=5830 .............. 25178
exitnode,034A ...................

LINK 032B--034B-> sgpm=67842.3 0328>034B
sch=DUCT, mat="concrete", high=138, wide-39
componentname ------------------- > <--K-> <-L-,
inletnode-032B ..................
aeraight pipe, len-3.5 ........... 3.5
change in elevation ..............
increaser, area-S830 ............... 25178
exit node-0342 ...................

LINK 034A=-036A-> sgpm-78110.9 034A>036A
schaDUCT, mat-"concrete". highs123, wide-47.4
component name ------------------- > <--K-> <-L->
inlet node-034A ..................
straight pipe, len-3.5 ........... 3.5
change in elevation ..............
increaser, area=6026 .............. 15186
exit node-036A ...................

LINK 034B--036B-> sgpm-67842.3 034B>036B
sch.DUCT, mat-"concrete", high=123, wide=47.4
componentname --------------------> <--K-> c-L->
inlet node-034 ..-...............
straight pipe, len3.5 .......... 3.5
change in elevation ..............
increaser, area=6026 .............. 15186
exit- node-036B ...................

LINK 036A--038A-> sgpm.78110.9 036A>038A
chaDUCT, mat-"concrete", high.108, wide-55.8

component name --------------------> <--K-> <-L->
inlet node-036A ..................
straight pipe, len-3.5 ........... 3.5
change in elevation ..............

<--H->
739.2
739.2

738.37
738.37

c--H->

738.37
738.36
738.36
732.93
738.93

c--H->
738.72
738.72
738.72
739.15
739.215

c--H->

738.93
738. 93
738.93
739.27
739.27

<--H->

739.1S
739.15
739.15
739.41
739.41

<-dH-> <--P-> <-dP-> cT->
10.239 83

-.0006 -.0003 I
9.8801 0 83
9.8801 83

<-dH-> <--P-> c-dP-> <T->
9.8788 83

-. 0056 I -.0024 I
9.8742 0 83

.5784 9.8562 -. 018 83
9.8562 83

<-dH-> e--P-> <-dP-> <T-;
10.034 83

-. 0043 I -. 0019
10.03 0 83

.43632 9.9505 -. 0796 83
9.9505 83

<-dH-> 4--P-> c-dP-> <T->
9.8562 83

-. 0037 -.0016 I
9.8537 0 83

.34324 9.7338 -. 1199 83
9.7338 83

<-dH-> <--P-> <-dP-> <T->
9.9505 83

-. 0029 1 -.0012 I
9.9485 0 83

.25893 9.7921 -. 1564 83
9.7921 83

4--H-> <-dc--> <--P-> c-dP-> <T->
739.27 9.7330 83
739.27 -. 0029 1 -. 0013
739.27 9.732 0 83
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Date _
Date _/_/_

LINK DETAIL

LINK 036A=-038A=> continued
componentname ---------------------. 4--K-. -L->
increaser, area-5971 .............. 08284
exit node*038A ....................

LINK 036B--0385-> sgpm-67842.3 0365>038B
schuDUCT, mat-mconcrete", high-108, wide-S5.8
component name --------------------. <--K-> <-L-,
inlet node-036B ..................
straight pipe, lenn3.5 ........... 3.5
change in elevation ..............
increaser, area=5971 .............. .08284
exit nodea 038A ...................

LINK 038A=-040A=> sgpm=78110.9 038A>040A
sch-DUCT, mat-"concrete", high-93, wide=60.24
component name ------------------- c-K-. -- >
inlet node-O38A ..................
straight pipe, len.3.5 ........... 3.5
change in elevation ..............
increaser, area=5663 .............. .06684
exit_node-040A ...................

c--H-.
739.49
739.49

<--H->
739.41

739.4
739.4

739.57
739.57

c-dH-> <--P-> <-dP-> cT->
.22126 9.5593 -. 1727 83

9.5593 83

c-d<-. c-P--, <-dP-! <T->
9.7921 83

-. 0022 1 -. oo0 I
9.7907 0 83

.16691 9.5945 -. 1963 93
9.5945 83

<--H-.- <-dH-> c--P-> c-dP-> cT->
739.49 9.593 83
739.49 -. 0032 -. 0014 1

739.48 9.5574 0 83

739.7 .21222 9.3938 -. 1636 83

739.7 9.3938 93

LINK 039B--0408s> sgpmn67S42.3 038B>040B
sch-DUCT, mat="concrete", high=93, wide=60.24
component name --------------------. c--K-. --L->
inlet node=038B .................
straight pipe, 1en-3.5 ........... 3.5
change in elevation ..............
increaser, area.5663 .............. .06684
exit nodem040B ...................

LINK 040A--041A.> sgpm-78110.9 040A;041A
sch-DUCT, mat-"concrete", high-78, wide-72.6
component_name ------------------- > <--K-> <-L->
inlet node-040A ..................
straight pipe, len-l ............. 1
change in elevation .............
increaser, area-S385 ............. .03068
exitnode-O41A ...................

LINK 0409--041B-> agpm-67842.3 0408>0415
schwDUCT, mats"concrete", high-78, wide-72.6
component name ------------------- c-K-. c--
inlet node=O40B ..................
straight pipe, len-1 ............. 1
change in elevation ..............
increaser. area=5385............... 03068
exit nodeu041B ...................

.c--H-
739.57
739.57
739.57
739.73
739.73

c--H->
739.7
739.7
739.7

739.84
739.84

739.73
739.73
739.73
739.83
739.83

<-dH-> <--P-> <-dP-. <T-.
9.5945 83

-.0025 -. 0011 I
9.593 a 83

.16009 9.4068 -. 1862 83
9.4068 83

c-dH-. c--P-. <-dP-. <T->
9.3938 83

-.0008 1 -. 0004 I
9.3933 0 83

.14293 9.4552 .06191 83
9.4552 83

c-dl-> <--P-> c-dP-> CT->
9.4068 83

-.0006 I -. 0003 I
9.4065 0 83

.10782 9.4532 .0467 83
9.4532 83

~". .x.~t



APPENDIX A MDNIO27-98006 Rev. 0 PAGE 77 of 93

Date: 05/26/98 (Tue) Time: 1450 30 Page __ of __

EZFLOW: Version 5.00 Prepared Date /
site: unspecified Checked __ Date _/_/_
Summer.net: SUMNER
--------------------------- TVA AUTHORIZED USE ONLY ----------------------------

LINK DETAIL

LINK 041A-w042A-> agpm-78110.9 041A>042A
sch-DUCT, mat="concrete", high=78, wide=69.04
component-name ---------------------. 4--K-> <-L->
inlet node-041A ..................
straight pipe, len-I ............. 1
change in elevation ..............
increaser, area=5464 ............. 05236
exit node-042A ....................

LINK 0418=042B-> sgpmz67842.3 041B>042B
sch-DUCT, mat-"concrete", high-7a, wide-69.04
component name ---------------------> c--K-> -L->
inlet node=041B ..................
straight pipe, len=l .............
change in elevation ..............
increaser, area=5464 .............. 05236
exit node-0429 ...................

7--H-.

739.84
739.84
739.84
740.03
740 .03

c-dH-> c--P-> <-dP-> <T->
9.4552 83

-.0009 1 -. 0004
9.4547 0 83

.19399 9.5388 .08403 83
9.5388 83

<--H-> <-dH-> <--P-> c-dP-> cT->
739.83 9.4532 83
739.83 -. 0007 1 -. 0003
739.83 9.4528 0 83
739.98 .14634 9.5162 .06339 83
739.98 9.5162 83

LINK 042A=a043A=> sgpm=78110.9 042A>043A
sch-DUCT, mat-"concrete", high-78, wide-70.05
componentname ------------------- > c--K-> <-L->

inlet node-042A ..................
straight pipe, len=l ............. 1
change in elevation ..............
increaser, dia-5474 ............... .99964
exit node-043A ...................

LINK 0428..043B-> sgpmn67842.3 0428>0438
sBh-DUCT, mat-"concrete", high-78, wide-70.05
component name ------- ----------- > c--K-> >-L->
inlet node-042B ..................
straight pipe, len-i .............
change in elevation ..............
increaser, dia-5474 ............... 99964
exitnode-043B ...................

LINK 043A--044A-, agpm-78110,9 043A>044A
sch-DUCT, mat-"concrete", high-78, wide-70.18
component-name ------------------- -K-> >-L->
inlet node-043A ..................
straight pipe, len-1 .............
change in elevation ..............
increaser, area-5403 .............. 04264
exit node-044A ...................

<--H->
740.03
740.03
740.03
740.03
740.03

<--H->
739.98
739.98
739.98
739.98
739.98

-- H-->
740.03
740.03
740.03

740.2
740.2

<-dH-> <--P-> <-dP-, <T->

9.5388 83

-. 0009 1 -. 0004
9.5382 0 83

.00019 9.5383 8.3E-5 83
9.S383 83

c-dH-> <--P-> <-dP-> <T->
9.5162 83

-o.0007 1 -. 0003

9.5158 0 83
.00015 9.5158 6.3E-5 83

9.5158 83

c-dJH-> c--P-> <-dP-, 4T-2
9.5383 83

-. 0009 I -. 0004
9.5378 0 83

.174 9.6132 .07537 83
9.6132 83

' . . .ý" " . . , . .. -* ( "' - -: .i N -s< i.. : S , , t . - . . .
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Summer.net: SUMMER
................... ------- TVA AUTHORIZED USE ONLY ----------------------------

LINK DETAIL

LINK 043B=O044B-> sgpm=67842.3 043B>0441
sch.DUCT, mat-"concrete", high=78, wide=70.18
componentname ------------------- -K-> <-c->
inletnode=043B ..................
straight pipe, len=1 .............
change in elevation ..............
increaser, area=5403 .............. 04264
exit node-0448 ...................

<--H-> <-dH-> <--P-> c-dP-> <T->

739.98 9.5158 83
739.98 -.0007 J -. 0003 I
739.98 9.5154 0 83
740.11 .13126 9.5723 .05686 83
740.11 9.5723 83

LINK 044A=-045A=> sgpm=78110.9 044A>045A
schaDUCT, mat-"concrete", high-78, wide-69,27
componentname -------------------. > <--K-3 <-L-> c--H->
inlet node=044A .................. 740.2
straight pipe, len=1 ............. 1 740.2
change in elevation .............. 740.2
increaser, dia=0 .................. . 03801 740.37
exit node=045A ....................... 740.37

LINK 044B==045B=> sgpm-67842.3 044B>045B
sch=DUCT, mat-"concrete", high-78, wide-69.27
component name --------------------> c--K-> c-L-> c--H-,

inlet nodwas0440 .................. 740.11
straight pipe, len-1 ............. 1 740.11
change in elevation .............. 740.11
increaser, dia.0 ................. .03801 740.24
exitnode-045B ....................... 740.24

LINK 045As-046A-> sgpm.78110.9 045A>046A
sch.NS, mat-"concrete", Di-81.78
componentname -------------------... --K-ý, c-L-> <--H->
inlet node=045A ..................... 740.37
straight pipe, len=1 ............. 1 740.37
change in elevation .............. 740.37
decreaser, dia-0 ................. .03634 740.32
exit node-046A ....................... 740.32

<-dH-> <--P-> c-dP-> <T->
9.6132 83

-.0009 1 -o.0004
9.6127 0 83

.17133 9.6869 .07421 83
9.6869 83

9.S723 83
-.0007 1 -. 0003

9.5719 0 83
.12925 9.6279 .05598 83

9.6279 83

<c-dH-> 4c--P->- <-dP-> <T->

9.6869 83
-.0007 -o.0003

9.6866 0 83
-. 058 9.6615 -. 0251 83

9.6615 83

-<--P-i <-dP-> cT->
9.6279 83

-. oo005 -. 0002
9.6276 0 83

-. 0437 9.6087 -. 019 83
9.6087 83

LINK 0459.-046B=> egpm-67842.3 045B>046B
sch-NS, mat=-concrete", Di.81.78
component name ------------------- > c--K-. <
inlet node-045B ..................
straight pipe, len-1 .............
change in elevation ..............
decreaser, dia=0 .................. 03634
exit node-046B ...................

:-L--> c--H->
740.24

1 740.24
740.24
740.19
740.19

- .~u.!;r;~'~' 4
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EZFLOW: Version 5.00
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Prepared
Checked

Date _/_/_
Date

........................... TVA AUTHORIZED USE ONLY ----------------------------

LINK DETAIL

LINK 046A==OSOA=> sgpm=78110.9 046A>050A
sch-NS, mat-"concrete", Dim79.44
component name-------------------> -K- -L->
inlet-node-046A ..................
straight pipe, len-0.5 .......... . S
change in elevation .............
decreaser, dia-0 .................. .02304
exit node-OSOA ...................

LINK 046B8-0509-> sgpm-67842.3 046B>0509
sch-NS, matn"concrete", Di-79.44
component-name -------.--------- > <--K-> <-L-,
inletnodea046B ..................
straight pipe, Ien-O.5 ............ 5
change in elevation ..............
decreaser, dia-0 ................... 02304
exitnode-050B ...................

LINK 0S0Aw060Au> agpm-78110.9 OSOA>060A
sch-NS, mat-"concrete", Di-78
component name ------------------- > 4--K-> <-L->
inletnode-OSOA .................
straight pipe, len.Boo ...... 9 00
mitered bend, angle-2 ............ 2.282
straight pipe, len-BO0 ........... 500
mitered bend, angle-1 ............ 1.128
straight pipe, len=1400 .......... 1400
mitered bend, angle-2 .. ........... 2.282
straight pipe, len-292 ........... 292
change in elevation ..............
exit node-060A ...................

LINK 050B9u060B-> sgpm-67842.3 050B>060B

c--H->
740.32
740.31
740.31
740.27
740.27

c--H->
740.19
740.19
740.19
740.16
740 . 16

<--H->
740.27
739.56
739.56
739.12
739.11
737.87
737.87
737.61
737.61
737.61

<--H-,
740.16
739.61
739.61
739.27
739.27
738.31
738.31
738.09
738.09
738.09

c-dH-> <--P-> c-dP-> <T->
9.6615 93

-.0004 1 -.0002 I
9.6613 0 93

-. 04 9.644 -. 0173 83
9.644 83

c-dH-> c--P-> <-dP-> cT->
9.6087 83

-.0003 I -.0001
9.6086 0 83

-.0302 9.5955 -. 0131 83
9.5955 83

c-dH-> c--P-> <-dP-> cT->
9.644 83

-. 712 -. 3084
-. 0024 -. 001

-. 445 -. 1928
-. 0012 -. 0005
-1.246 -. 5397
-. 0024 -. 001
-. 2599 -. 1126 1

22.895 14.407 83.1
22.895 83.1

c-dH-, c*-.P-> <-dP-> c?->

9.5955 93
-. 5486 -. 2376
-. 0018 -. 0008

-. 3429 -. 1485
-. 0009 -. 0004

-. 96 -. 4158
-. 0018 -. 0008

-. 216 -. 0936
23.321 14.623 83.1
23.321 83.1

schuNS, mat-"concrete", Dim78
componentname ------------------- >
inlet node-050B ..................
straight pipe, len-BO0 ...........
mitered bend, angle.2 ............
straight pipe, len-500 ...........
mitered bend, angle.1 ............
straight pipe, lena1400 ..........
mitered bend, angle-2 ............
straight pipe, len-315 ...........
change in elevation ..............
exit node-060B ...................

<--K->. c-L-=.

800
2.282

500
1.128

1400
2.282

315

t. A
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EZFLOW: Version 5.00 Prepared -- Date _/
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Summer.net: SUMMER
--------------------------- TVA AUTHORIZED USE ONLY ----------------------------

LINK DETAIL

LINK 06OA--SCCW.> sgpm=78110.9 060A>SCCW.TEE
schaNS, mat."concrete", Di=78
component name ---------------------. . -K-. '-L->
inlet node-060A ..................
straight pipe, len.. ............. 1
change in elevation ..............
exit node-SCCW.TEE ...............

LINK 060-SCCW.> sgpm-67842.3 060B>SCCW.TEE
sch=NS, mat-"concrete", Di-78

<--H--
737.61
737.61
736.71
736.71

c-dH-> 4--P->
22.895

-. 0009 1
22.723
22.723

<-dH-> <--P->
23.321

-. 3013 I
-. 0274 I

23.111
23.111

<-dP-> <T-:
83.1

-. 0004 1
.21657 93.1

83.1

c-dP-z. <T->
83.1

-. 1305
-. D119

0 83.1
83.1

component name -------------------. > -- K->
inlet node-0608 ..................
mitered bend, angle=90 ...........
straight pipe, len-40 ............
change in elevation ..............
exitnode.SCCW.TEE ...............

LINK 070=.=080-:- sgpm-145953 070.080
sch-NS, mat-"concrete", Di-90
component name ---------------------. >--K-
inletnode-070 ...................
straight pipe, lenulSO ...........
change in elevation ..............
exit node-080 .....................

LINK 080=-=090=-> sgpmm145953 080-090
sch-NS, mat-"concreie", Di-90
component name --------------------. <--K->
inletnode=080 ...................
straight pipe, len,100 ...........
change in elevation ..............
exit-node- 90. ....................

LINK 090 .. 100--. agpm.14S953 090>100
sch=NS, matn"concrete", Di-90
component name ---.-----------------. >--K-
inlet node-090 ...................
straight pipe, len-650 ...........
change in elevation ...............
exit node-100 ....................

c-L-> <--H->
738.09

378.9 737.79
40 737.76

737.61
737.61

c-- -- H-.

736.58
150 736.37

736.37
736.37

,-L-> <--H->
736.37

100 736.23
736.23
736.23

c-L-> <'--H-.,

736.23
650 735.31

735.31
735.31

4-dH-> 4--P-> <-dP-> -cT-.
21.845 83.1

-. 2115 I -.0916 1
17.985 -3.768 83.1
17.985 93.1

<-H><--P-> 4-dP->. <T-2,
17.995 93.1

-. 141 I -. 0611 I
17.318 -. 6064 93.1
17.318 83.1

<-dH-. c--PF-> A-dP-> cT->
17.318 83.1

-. 9165 I -. 397 I
6.0922 -10.83 83
6.0922 83

<-H•<--P-> <-dP-> cT-:o
6.0922 83

-. 6204 I -. 2687 I
5.8235 0 83
5.823S 83

LINK 100w=-110-.> sgpm=145953 100>110
schwNS, mata"concrete", Di-90
component-name -------------------. > <--K-
inlet node=00 ....................
straight pipe, 1enw440 ...........
change in elevation ..............
exit- node-.10 ....................

-:. C- -L-. <c--H-.
735.31

440 734.69
734.69
734.69
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LINK DETAIL

LINK 110-=120-=> sgpmn145953 110>120
sch=NS, mats"concrete", Di-90
component_name ------------------- >
inletnode-ll0 ...................
straight pipe, len-139 ...........
change in elevation ..............
exit node-120 ....................

LINK 120umu130..> sgpmn145953 120>130
sch.NS, mat="concrete", Di.90
component-name ------------------. > <--K->
inlet node-120 ...................
straight pipe, Ien.814 ...........
change in elevation ..............
exitnode=130 ....................

LINK 130-..140-.> sgpm-145953 130>140
sch-NS, mat-"concrete", Di=90
componentname -------------------- > c-K->
inlet node-130 ...................
straight pipe, len-248 ...........
change in elevation ..............
exit- node=140 ....................

LINK 140=--150--:. gpm-145953 140>.150
sch-NS, matr"concrete", Di-90
component_name -------------------. > -- K-
inlet node-l40 ...................
straight pipe, len-2S0 ...........
change in elevation ..............
exit node l50. ....................

LINK 150---160=u> sgpm-1459S3 lS0160
schwNS, mat-"concrete", Di=90
component name -------------------->
inlet node-lSO ...................
straight pipe, len.450 ...........
change in elevation ..............
exit- node-160 ....................

c-L-> < --
734.69

139 734.5
734.5
734.5

<-dH-> c--P-> <-dP-> <T->

5.8235 83

-. 196 1 -. 0049
7.9043 2.1657 83
7.9043 83

c-L->, <--H-> <-dHl-> <--P-> c-dP-;. cT->.

734.5 7.9043 83
814 733.35 -1.148 1 -. 4971

733.35 7.797 .38983 83
733.35 7.797 83

•'L:.•-H-• -dH-> <--P-., <-dP-:p cT->

733.35 7.797 83
248 733 -. 3497 1 -. 1515

733 10,418 2.7722 83

733 10.418 83

c-L-> <-H•<-dH-> <--P-> c-dP-:>
733

250 732.65
732.65
732.65

732.65
450 732.01

732.01
732.01

10.418
-. 3525 1 -. 1527

5.9335 -4.331
5.9335

9T-3
83

83
63

LINK 160.-.BYPAS> sgpm-145953 160>BYPASSUP.TEE
sch-NS, mata"concrete", Di.90
componentname -------------------. > c-L-> c--H->
inlet nodeal60 ...................... 732.01
straight pipe, len=2B7 ............ 287 731.61
change in elevation .............. 731.62
exit node-BYPASSUP.TEE ............. 731.62

-c-dH-> <--P-:- <-dP-> cT-Do
5.9335 83

-. 634S 1 -. 2749
4.5758 -1.083 83
4.5758 93

-d-c -- P-> <-dP-;- <T-ý,
•4.5758 83

-. 4047 1 -. 1753
4.3631 -. 0433 83
4.3631 83
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LINK DETAIL

LINK 163---165--> sgpm-145953 SUPPLY VALVE
sch-NS, mat-"carbon steel", Di=89.2
component_name ------------------- > <--K-> c-L->
inlet node-163 ...................
butterfly valve, K-0.55 ........... .55
change in elevation ..............
exit-node-165. ....................

<--H-> <-dH-> c--P-> <-dP-> cT->
731.5 4.3549 83

731.02 -. 4799 1 -. 2079 I
731.02 4.147 0 83
731.02 4.147 83

LINK 165-..170--> sgpm-145953 165>FACE OF WEIR
schNS, mat-"concrete", Di=90
component name ------------------- > c--K-> c-L-> c--H->
inlet node-165 ................... 731.02
straight pipe, len-i7 17 731
change in elevation .............. 731
exit-node-170 .................... 731

c-dH-> c--P-> c-dP-, <T->
4.147 83

-. 024 1 -. 0104 1
4.0933 -. 0433 83
4.0933 83

LINK 170---180O-> sgpm14SSS3 FACE OF WEIR>FACE OF TOWER
schwNS, mat."concrete", Di=144
component name ------------------- > <--K-> <-L->
inletu node-170 ...................
straight pipe, len-i ............. 1

change in elevation ..............
exit_node-180 ....................

c--H->
731

731

731

731

<-dH-> <--P-a <-dP-> <T->
4.0933 83

-.0001 -6.E-5 I
0 -4.093 83
0

LINK 200-a-205--, sgpms76579 UNIT I WEIR
sch-NS, mat-"concrete", Di-144
component_name ------------------- > <--K-> c-L-> <--H->
inlet node-200 ................... 726
square edged entrance ................ .5 725.72
straight pipe. len-i ............. 1 725.72
change in elevation .............. 725.72
exitnode-205 ........................ 725.72

LINK 205---210u-> agpm-176579 205>210
sch-NS, mat-"concrete", Di-78
component name ------------------- > c--K-> 4-L-> c--H->
inlet node-205 ...................... 725.72
straight pipe, lenu45 ............ 45 725.54
change in elevation ................ 725.54
exit-node-210 ........................ 725.54

<-dH-> <--P-3- <-dP-:,x

83

92
92

92
92

0
-. 282 -. 1222

-. 0002
1.2855
1.2855

- .1222
-9.E-5
1.4077

c-dH-> <--P-> c-dP-> <T->
1.2855 92

-. 1911 1 -.0784 I
.86051 -. 3465 92
.86051 92

LINK 210=--220.-> sgpm- 1 7 6 5 79 210>220
sch-US, mat-"concrete", Diw78
component-name ------------------- > c--K
inlet node-210 ...................
mitered bend, angle-45 ...........
straight pipe, len-aS ...........
change in elevation ..............
exit-noden220 ....................

->) C <-L-> c--K->
725.54

93.8 725.1
55 724.88

724.88
724.88

<-dH-> <--P->
.86051

-. 4378 I
-. 2213

.22851

.22851

c-dP-> 4T->
92

-. 1896 I
-. 0959
-. 3465 92

92

70,
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LINK DETAIL

LINK 220...230..> sgpm-176579 220>230
sch-NS, mat-"concrete", Diu78
component name -------------------- > K->
inletnodea22o ...................
straight pipe, len700 ...........
change in elevation ..............
exit nodea230 ....................

LINK 230=a=233=.> sgpm-176579 230>233
sch=NS, mat-"concrete", Di-78
component-name ---------------------- c--K->
inlet noden230 ...................
straight pipe, len-80 ............
change in elevation ..............
exit node=233 ....................

<-L-> c--H->
724.89

700 722.06
722.06
722.06

c-L-> <--H-;
722.06

80 721.74
721.74
721.74

LINK 233n=-23Sa.> sgpm=176579 DISCHARGE VALVE
sch-NS, mat-"carbon steel", Di=77.2
componentname ---------------------. c--K- c-L->
inlet node-233 ...................
butterfly valve, K=0.55 ........... .55
change in elevation ..............
exit_nodes235 ....................

c--H->
721.74
720.49
720.49
720.49

LINK 235---BYPAS> sgpm-176579 235>BYPASDIS.TEE

<-dH-> c--P-> c-dP-> <T->
.22851 92

-2.817 1 -1.22

.43764 1.4294 92
.43764 92

<-dH->- c--P->x <-dP-:> <T->

.43764 92
-. 322 -. 1.395

.29819 0 92

.29819 92

c-dH-> <--P-. c-dP-> <T->
.29819 92

-1.252 -. 5423

-. 2442 0 92

-. 2442 92

-c-dH-> <--P-:. c-dP-> <T-;,

-. 2442 92

-. 6238 -. 2702
-. 4876 0 92
-. 4876 92

<-dW-> c--P-> c-dP-, <T->
-1.381 92

-1.811 1 -. 7844 1
-1.083 1.0829 92
-1.093 92

<-d.H-. <--P-> c-dP-> 4T->
-1.083 92

-1.006 -. 4359
2.813 4.3315 92
2.813 92

sch.NS, maC-"concrete", Dil78
component name ---------------------. c--K-
inlet,..node-235 ...................
straight pipe, lenr 155 ...........
change in elevation ..............
exit node-BYPASDIS.TEE ...........

LINK 240---250..> sgpm-176579 240>250
sch.NS, mata"concrete", Di078
componentname ------------------- > c--K->
inlet node-240 ...................
straight pipe, len.450 ...........
change in elevation .............
exit node.250 ....................

c-L-> <--H->
720.49

155 719.86
719.92
719.92

c-L-. c--H->

717.76
450 715.95

715.95
715.95

LINK 250n=.260..> sgpm-176579 250>260
schuNS, mat."concrete", Di=78
componentname --------------------. . <--K
inlet node-25o ...................
straight pipe, len-25O ...........
change in elevation ..............
exit node.260 ...................

-. c-*L-> c--H->
715.95

250 714.94
714.94
714.94
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LINK DETAIL

LINK 260..-270=-> agpm.176579 260>270
sch-NS, mat="concrete", Di=78
component name ---------------------. <--K-> <-L-
inlet node=260 ...................
straight pipe, len-250 ........... 250
change in elevation ..............
exit node=270 ....................

LINK 270---280-=> sgpm-176579 270>280
sch=NS, mati"concrete", Di=78
componentname ------------------- > <--K-> •-L-•
inlet node-270....................
straight pipe, len=820 ............. 't 820
change in elevation ..............
exit node-280 ....................

<--H->

714.94
713.94
713.94
713.94

713.94,

710.64
710.64
710.64

LINK 280.-.290-n- sgpm-176579 280:290
sCh-NS, mata"concrete", Di-78
component name ------------------- > c--K->
inlet node=280 ...................
straight pipe, len-140 ...........
change in elevation ..............
exit node-290 .....................

LINK 290= ...300-=: agpm176579 290>300
achwNS, mats"concrete", Di.79
componentname ----- 7 -------------- K
inlet node=290 ...................
straight pipe, len-440 ...........
change in elevation ..............
exit_node 300. ....................

LINK 300=-=310-=> sgpm-176S79 3003310
schwNS, mat-"concrete*, Dix78
component_name --------------------z. 4--K-
inlet.node-300 ...................
straight pipe, len.400 ...........
change in elevation ..............
exit node-310 ....................

<-c-dH-> c--P-> <-dP-> <T-ý.
2.813 92

-1.006 1 -. 4358
-. 3949 -2.772 92
-. 3949 92

-. 3949 92
-3.3 I -1.429

-2.214 -. 3898 92
-2.214 92

<-dH-> <--P-> <-dP-> <T->-

-2.214 92
-. 5634 1 -. 2441

-4.624 -2.166 92
-4.624 92

<c-dH-> <--P-> <-dP-;- <T->

-4.624 92
-1.771 1 -. 767

-5.391 0 92
-5.391 92

710.64
140 710.07

710,07
710.07

710.07
440 708.3

708.3
708.3

<-L•. -- H> <-dH-> c--P-> <-dP->. <T->
708.3 -5.391 92

400 706.69 -1.61 I -. 6973
706.69 .45225 6.5406 92
706.69 .45225 92

LINK 310==-320--> agpm.176579 310>320
schmNS, mat="concrete", Di.78
componentname ------------------- > <--K-
inlet node.310 ...................
straight pipe, len=S5 ............
change in elevation ..............
exit node-320 ....................

-> <-L L-b <--H->

706.69
55 706.47

706.47
706.47

<-diH-> <--P-2> <-dP-z. <T-3.
.45225 92

-. 2213 1 -. 0959
.52964 .17326 92
.52964 92



APPENDIX A X MDNIO27-98006 Rev. 0 PAGE 85 of 93

Date: 05/26/98 (Tue)
EZFLOW: Version 5.00
site: unspecified
Summer.net: SUMMER

Time: 1450 38 Page - of __

Prepared
Checked

Date _/_/_

Date

................... ------- TVA AUTHORIZED USE ONLY ----------------------------

LINK DETAIL

LINK 320Dw-330=.> agpm-176579 INLET TO ENERGY DISSIPATER
ach-NS, mat-"concrete", Di=78
component-name ------------------- >c<--K-> <-k-> c--H-> <-dH-> c--P-> <-dP-> cT->

inlet node=320 ................... 706.47 .52964 92
mitered bend, angle-75 ........... 261.1 705.25 -1.219 I -. 5279 I
straight pipe, len=1 ............. 1 705.25 -. 004 J -. 0017
change in elevation .............. 705.25 -2.E-6 0 92
exit ..... .......................... .. 1 705.25 4.4E-6 0 1.9E-6 92
exit-node-330 .................... ..... 705.25 0 92

LINK BYPASlI63n-> sgpm-145953 BYPASSUP.TEE>163
sch=NS, mata"concrete", Di=90
component name --------------------> c--K-> c-L-, c--H-c <-dl-> c--P-> <-dP-> CT->
inlet-node-BYPASSUP.TEE .......... 721.55 0 83
straight pipe, len=80 ............ 80 721.44 -. 1128 -. 0489
change in elevation .............. 731.5 4.3549 .04331 83
exit node .163 .................... 731.5 4.3549 83

LINK BYPAS-240.-> agpm=176579 BYPASDIS.TEE>240
sch.NS, mat."concrete", Di-78
component name ------------------- > <--K-> <-L-> c--H-? - <--P-3. c=dP'% 4T->
inlet nede-BYPASDIS.TEE .......... 721.05 0 92
straight pipe, len=165 ........... 165 720.39 -. 664 I -. 2876
change in elevation .............. 717.76 -1.381 .04331 92
exit node.240 .................... ..... 717.76 -X.381 92

LINK BYPAS-BYPAS> sgpm-0 BYPASS LINE FROM SUPPLY TO DISCHARGE
sch-NS, mat."concrete", Di=42
componentname ------------------- >
inlet node=BYPASSUP.TEE ..........
fixed..low.0 .....................
straight pipe, len=LO ............
mitered bend, angle-45 ...........
straight pipe, len=75 ............
butterfly valve, K=0.55 ..........
straight pipe, len=60 ............
change in elevation ..............
exit_node-BYPASDIS.TEE ...........

C- -

3.

-K-> c-k-> c--H->
731.62

E+7 719.92
10 719.92

50.51 719.92
75 719.92

.55 719.92
60 719.92

718.43
718.43

c-dli-> c--P'-,
4.3605

-11.69 -. 7042
0
0

o0

-1.137
-1.137

c-dP-> cT->
70

-5.065 70
01ojI

01
01

.21657 70
70

LINK SCCV.-070--> sgpm-145953 SCCW.TEE>070
sch-NS, mat-1concrete", Di-90
component-name ------------------- > c--K-> <-L-
inlet node-SCCW.TEE ..............
straight pipe, len-90 ............ 90
change in elevation ..............
exit_node-070 ....................

c--H->,
684.2S
684.12
736.58
736.58

<-di-> c--I-> <-dP->
0

-. 1269 -. 055

21.845 -. 823
21.845

<T->
83.1

83.1
93.1

'it . U



APPENDIX A MDNIO27-98006 Rav. 0 PAGE 86 or 93

Date: 05/26/98 (Tue)
EZFLOW: Version 5.00
site: unspecified
Summer.net: SUMMER

Timet 1450 39 Page _- of __

Prepared
Checked

Date /
Date _/_/_

...................-...... TVA AUTHORIZED USE ONLY ----------------------------

LINK DETAIL

LINK TEE.B-TEE.C> sgpm-79851.4 TEE.B>TEE.C
sch-DUCT, mat="concrete", high-138, wide-78
component name ------------------- -K-> >-L->

inlet node=TEE.B .................
straight pipe, len=12 ............ 12
change in elevation ..............
exitnode-TEE.C ..................

LINK TEE.Ca025=.> sgpm145953 TEE.C>025
bch-DUCT, mat="concrete", high=138, wide-78

componentname -------------------. > -- K-> 4-L->
inlet nodea TEE.C .................
straight pipe, len=l ............. 1
change in elevation ..............
exit_node-025 ....................

<--H-> <-dH->
714
114 -. 0024

739.98
739.98

<--P-, <-dP->
0

I -.0011
11.255 0

11.2S5

<T-z-
83

83
83

4--H-> <-dH-> <--P-> <-dP-> cT->
714 0 83
714 -. 0006 -. 0003 1

739.37 10.23 -. 758 83
739.37 10.23 83

LINK TRANS-032A=> sgpm=78110.9 TRANS.TEE>032A

sch-DUCT, mat-"concrete", high=138, wide=39
component name -------------------. > -- K-> c-L-,

inlet node-TRANS.TEE .............

straight pipae len-l ........ ,,,.. I
change in elevation ..............
exitnode-032A ...................

LINK TRANS-032B=> sgpm-67842.3 TRANS.TEE>032B
sch-DUCT, mat-"concrete", high-138, wide-39
component name --------------------. c--K-> c-L->
inlet-node-TRANS.TEE .............
straight pipe, len-i .............
change in elevation ...............
exit node-032B ...................

-3-.->
738.73
738.12

738.37
738.37

<--H->
715.56
715.56
738.72
138.72

<-dH-> 4--P-> <-dP-> cT->
10.035 83

-. 00o19 -. 0007

9.8786 0 83

9.8788 83

<-dH-> c--P-, <-dP-, <T->
0 83

-. 0012 -. 0005
10.034 0 83
10.034 63
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Table 4

MonthIy Average and Extreme Ambient River Temperatures ('17)

) I ... •. ... Oct No e

L
Min
Avg
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42.01741.9

Mar Apr May Jun Jul Aug

37.6 48.6 57.7 62.5 66.1 70.7 67.4
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March 23, 1998

I Number of pages including cover sheet 7

TO; Charlie Allen

7VA - Watts Bar Dam

Phone
Fax Phone (423) 365-1750

FROM:

Phone

Fax Phone

Glenn P. Zetterberg

FMC Corporation

P.O. Box 904

Chalfont, PA 18914

(215) 822-4423

(215) 822-4342

ICC:

REMARKS: - Urgent F Foryourreview [I RepfyASAP C3 Please Comment

RE: Expected Headloss Calculations . Different Water Level, # of Screens. Flow Volume

Charlie,

Following are our Expected Headloss calculations based on the different variables (Water
Level, # of Screens, and Flow Volume).

The calculations were based on the following:

- 6 ft. wide steel tray

-14 Gauge (.080 diameter) screen cloth with 3/8" square openings

- Velocity and headloss were calculated at the low water depths

I will mail the originals to your attention.

Please feel free to give me a call if you have any questions.

Best regards,

A -~
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A

SCCW intake structure
(old fossil intake) -

(idle)

SCCW intake conduit

Bypass conduit with bypass valve -

Intake valve ---

Unit 2 cooling tower -- v

- Disc

" •.-- SCCW discharge conduit

charge valve

Blowdown

Blowdown conduit to
i',j diffusers (Outfall 101)

and yard holding pond

Unit 2 condenser cooling
water loop (active)

Turbine building

Unit 1 cooling tower

Unit 1 condenser cooling
water loop (active)

Unit 2 condenser

Unit 1 condenser

Figure 1. Schematic for Operation of Supplemental Condenser
Cooling Water System for the Combined Operation of Unit 1 and Unit 2
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Enclosure 2

List of Commitments

1. TVA will provide additional information on or before March 12, 2010.


