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ABSTRACT

This Engineering Report consists of a technical evaluation that examines the effects of an increase in
Essential Raw Cooling Water (ERCW) by up to 3°F above the existing design basis value of 85'F. An
extensive review of existing calculations, procedures, design criteria, system descriptions and FSAR,
combined with new heat transfer calculations, new Ultimate Heat Sink (UHS) drawdown calculations resulting
from postulated breach of the Chickamauga Dam, and new Containment Pressure response calculations for
a postulated LOCA occurring with UHS/ERCW Intake water temperature of 81F were performed. It Is
concluded that a Technical Specification change to allow continued plant operation up to 88 is acceptable.
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BRIEF

On August 2nd 2002, the Ultimate Heat Sink (UHS) temperature at WBN approached the Technical
Specification limit of 850F. If this limit had been exceeded it would have resulted in unit shutdown to comply
with Technical Specification LCO 3.7.9. Then a serious fire occurred at the Watts Bar Hydroelectric facility
in late year 2002 which resulted in loss of all hydroelectric production and temporary loss of control of the
spill gates, further increasing concerns that the design basis UHS temperature of 850F might be exceeded in
the summer of 2003. It was initially estimated that hydroelectric production would remain out of service for
about one year; however four of five generators have now been returned to service. (The spilling of surface
water through the spillgates instead of passing through the hydrogenerators would have resulted in warmer
surface water being discharged over the spillway directly from the surface layer of Watts Bar Reservoir.
Hydrogenerators draw cooler water from near the reservoir bottom.)

Watts Bar Nuclear Plant (WBN) utilizes the Tennessee River, Chickamauga Reservoir, as the ultimate heat
sink (UHS) whose water is drawn into the plant as Essential Raw Cooling Water (ERCW). The contiguous
river system is primarily controlled by the TVA, River System Operations and Environment Group (RSO&E),
along with US Army Corp. of Engineers and various other river partnership groups. Allowable plant
operation as a function of UHS temperature is regulated by Technical Specification 3.7.9 with limiting
conditions for operation (LCO) tied to average ERCW supply header temperature.

Multipurpose river operation coupled with hotter than normal summers, and below normal river flows has
prompted resolution of this critical operating condition. Past practice has included temporary manipulation of
the entire Tennessee River system in order to maintain acceptable temperature in the Chickamauga
Reservoir pool. Effects of the proposed UHS temperature increase of 30F to 880F have been examined in
detail on equipment, components, systems, and safety analysis and have been found not to create any
unsafe conditions. Some specific systems, structures and/or components required a more in-depth
evaluation to determine acceptability of minimum required performance. In addition, more limiting input
assumptions were utilized in impacted safety analyses such that additional margins were created. The Loss
of Downstream Dam (LODD) scenario was reanalyzed utilizing a minimum Watts Bar Dam discharge flow of
14,000 cubic feet per second, consistent with what is currently guaranteed at the Sequoyah Intake.

This Engineering Report concludes that there is not a significant increase in the risk or consequences of
normal operation, shutdown, or accident mitigation or danger to the public, equipment, or site personnel
because adequate margins exist in the critical systems, structures and/or components. This conclusion is
further collaborated by detailed calculation reviews, specific component calculation evaluations, review of
material conditions, nuclear industry wide research, and standard Technical Specification developments.

Page 2



ENGINEERING REPORT
WATTS BAR NUCLEAR PLANT -UNIT 1

Ultimate Heat Sink - 880F Maximum Operating Temperature Evaluation

TABLE OF CONTENTS

Section Page

COVER PAGE 1

BRIEF 2

TABLE OF CONTENTS 3

REVISION LOG 4

1.0 DEFINITIONS & TERMS 5

2.0 DISCUSSION 6

3.0 METHODOLOGY AND RESULTS 13

4.0 SUMMARY OF RESULTS 30

5.0 RECOMMENDATIONS 31

6.0 REFERENCES 32

7.0 LISTING OF ATTACHMENTS 34

Page 3



ENGINEERING REPORT
WATTS BAR NUCLEAR PLANT -UNIT 1

Ultimate Heat Sink - 880 F Maximum Operating Temperature Evaluation

TVAN RECORD OF REVISION

Revision DESCRIPTION
No.
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1.0 DEFINITIONS & TERMS

AC - Air Conditioner, Air Conditioning Equipment
AFW - Auxiliary Feedwater
CCS - Component Cooling System
CCP - Centrifugal Charging Pump
CFS - Cubic feet per second
CRDM - Control Rod Drive Mechanism
CSD - Cold Shutdown, mode as described in the Technical Specification
CSS - Containment Spray System
CST - Condensate Storage Tank
DBA - Design Basis Accident
DBE - Design Basis Event
EDG,DG, DIG - Emergency Diesel Generator
ECCS - Emergency Core Cooling System
EL, Elevation - Elevation above Mean Sea Level in feet
ESF - Engineered Safety Features
EQ - Equipment Qualification
ERCW - Essential Raw Cooling Water
'F, degrees F - degrees Fahrenheit
UFSAR - Updated Final Safety Analysis Report
HPFP - High Pressure Fire Protection
HSB - Hot Standby, mode as described in the Technical Specification
Hx, HtX, HTX- heat exchanger
INPO - Institute of Nuclear Power Operations
LBLOCA - Large Break Loss of Coolant Accident
LCO - Limiting Condition for Operation
LER - Licensee Event Report
LODD - Loss of Downstream Dam
LOOP - Loss of Offsite Power
MCR - Main Control Room
MIC - Microbial Induced Corrosion
MSLB - Main Steam Line Break
NPDES - National Pollutant Discharge Elimination System
NPSH - Net Positive Suction Head
NPSHa - available NPSH
PER - Problem Evaluation Report
RCS - Reactor Coolant System
RCP - Reactor Coolant Pump
RCW - Raw Cooling Water
RHR - Residual Heat Removal
RSO&E - River System Operations and Environment Group
RWST - Refueling Water Storage Tank
SFP, SFPCCS - Spent Fuel Pit Cooling and Cleanup System
SER - Safety Evaluation Report, by NRC
SSE - Safe Shutdown Earthquake
STS - Standard Technical Specification
SQN - Sequoyah Nuclear Plant
TS, Tech Spec - Technical Specification
TVA - Tennessee Valley Authority, Licensee
UHS - Ultimate Heat Sink, Tennessee River
UT - Ultrasonic Examination
WBH - Watts Bar Hydroelectric Power Plant
WBN - Watts Bar Nuclear Power Plant
WO - Work Order
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2.0 DISCUSSION

2.1 BACKGROUND INFORMATION

On August 2rd 2002, UHS temperature at WBN approached the Technical Specification limit of 850F. If this
limit had been exceeded It would have resulted in unit shutdown to comply with Technical Specification LCO
3.7.9. This Engineering Report compiles information from many sources into a general technical evaluation.
The bulk of the support work consisted of an extensive review of ERCW, UHS, and other related calculations
which might be impacted by an Increase in river water temperature to greater than 850F. In addition, reviews
were performed on the FSAR, Technical Specifications (TS), Standard Technical Specifications (STS),
Technical Specifications Bases, STS Bases, and river temperature related documentation. WBN operating
data and procedures were reviewed, historical records were reviewed, Notice of Enforcement Discretions
were reviewed, and new calculations of the reservoir surface elevation drawdown transient after a postulated
failure of Chickamauga Dam were created. Normal operation and accident conditions of the ERCW system
and supplied systems were considered with emphasis on the accident mitigation and safe shutdown cases.
TVA and industry guidelines, Nuclear Regulatory Commission guidelines, Code of Federal Regulations, and
specific Westinghouse analyses were utilized in the evaluation for impact of the ERCW operating
temperature limit increase.

The conclusion Is that there is sufficient justification to increase the UHS upper temperature allowable limit in
the WBN Unit 1 Technical Specifications to 880F. Operational procedure guidelines will be enhanced, as
required, in order to implement this limit. Modification to the shutdown board room chiller compressors are
required to implement this Technical Specification change. Once the requested Technical Specification
change is approved by the Nuclear Regulatory Commission, the FSAR and ERCW design documentation will
be revised to implement the Technical Specification change.

The UHS is that complex of water sources and associated retaining structures used to remove waste heat
from the plant during all normal, shutdown, and accident plant conditions. The overriding safety function of
the UHS is dissipation of residual heat after a postulated accident.

At WBN, the UHS is comprised of a single water source, the Tennessee River, including the complex of
TVA-controlled dams upstream of the plant intake, TVAs Chickamauga Dam (the nearest downstream dam),
and the plant intake channel. In normal operation, cooling water flows from Chickamauga Reservoir through
the plant intake channel to the intake pumping station. The intake channel is located on the inside of a bend
in the river about two miles downstream of Watts Bar Dam. The intake channel extends about 800 feet from
the edge of the reservoir through the flood plain along a line approximately perpendicular to the river flow,
with the bottom at sufficient depth to ensure direct flow from the main river channel to the pumping station
during all low water levels. A floating pontoon type structure is provided across the channel to serve as a
barrier and discourage direct approach to the pumping station from the reservoir. The barrier is designed to
make it virtually impossible to sink; however, if it were to sink, it could not block the channel to the extent of
preventing the required flow from reaching the station. Water from the UHS is pumped to the plant by the
ERCW and raw cooling water pumps, and in certain events, the fire protection pumps housed in the Seismic
Category I intake pumping station. The station design assures protection of the safety related ERCW pumps
and fire protection pumps from the design basis flood. The ERCW pumps and fire protection pumps are
capable of functioning under any plant design basis condition including a SSE plus LODD and a LOCA.

River flows are controlled by the RSO&E of TVA. River flows vary according to a host of needs, but hydro
power generation needs generally control. RSO&E maintains and follows a formal process for river control
which, among other things, monitors and moderates the UHS for the nuclear plants. It has been observed
that In the area around WBN that a summer temperature excursion is probable with an extended duration but
has yet to occur where the ERCW header temperature can not be maintained less than 850 F. Past
experience has shown that the river temperature fluctuates a few degrees daily from solar heating and
RSO&E manipulation of water flows. A detailed discussion of river operations practices Is attached to this
report.
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River temperatures are recorded at various site locations for compliance with environmental requirements
under the WBN site specific National Pollutant Discharge Elimination System (NPDES) Permit.
Environmental limits are typically reported in WBN daily management meetings with regard to condenser
performance, electrical power output and associated economics of operation. Operation of the closed loop
cooling tower system provides transfer of waste power plant heat to the environment. The normal heat
rejection path at WBN is through a closed loop circulating water system. Makeup water from the Tennessee
River (Condenser Circulating Water) is added as required to replace evaporation and blowdown.
Discharges are made under the conditions of the WBN site specific NPDES Permit.

2.2 DESIGN CONFIGURATION & DESCRIPTION

WBN is a two unit (one unit operational, one unit under deferral) Westinghouse pressurized water reactor
(PWR) that utilizes the Tennessee River, Chickamauga Reservoir, as the UHS. Chickamauga Dam is the
downstream dam that provides primary control of Chickamauga Reservoir level on this portion of the
Tennessee River. Watts Bar Dam is the upstream dam that provides primary flow into Chickamauga
Reservoir. Both reservoirs and the contiguous river system are controlled by the TVA (RSO&E). Various
TVA divisions work together to provide flood control and electric power service to the region. The UHS and
river system are discussed in the UFSAR chapter 2.

The Intake channel extends from the pumping station into the reservoir to the original river bed and is dredged
down to elevation 660 to provide free access to the river under low flow conditions. Both the normally exposed
and submerged portions of the channel are dredged to sufficient width, riprapped on the sides, and seismically
qualified to eliminate the possibility of channel blockage due to an earth or mud slide. The channel is
monitored and dredged as required to maintain free access to the river. Therefore, adequate water will be
available to the ERCW pumps at all times and for all events including the LODD. Since the intake channel is
seismically qualified, the occurrence of the SSE could significantly affect the UHS only by causing failure of
the non-seismic downstream dam and/or upstream dams. For the resulting low and/or high reservoir event,
water will be available to the intake at all times. A seismically induced disturbance of the rock surfaces could
only block a small percentage of the intake channel due to its high conservative width.

A tornado cannot disrupt the ERCW water supply to the intake station.

Protection of the intake channel and station against blockage or impact by river traffic is afforded by its
location. For all conditions of river navigation (up to water level 698 which corresponds to the 40 year flood
level in Watts Bar Dam tail waters at which lock operation ceases), the grade elevation of the river flood plain
through which the intake channel passes is such that even when the flood plain is submerged, sufficient depth
will not exist for passage of any major river vessel at the intake channel or the intake structure location. In
addition, due to the close proximity of the upstream dam, the possibility of a barge being accidentally released
upstream and reaching the plant site would be extremely remote. However, if such an incident does occur, the
barge will be carried away from and past the Intake channel and station by the high velocity water passing the
plant on the outside of the river bend on the opposite side of the reservoir.

For reservoir levels which would provide sufficient water depth for a barge to approach the intake station, it is
not considered credible that serious damage would be incurred. The intake station would be in relatively
stagnant, shallow water approximately 800 feet from the main river channel, and would be a relatively small
target.

TVA regulation of the Tennessee River Is such that drought will not jeopardize the UHS's capability; this is
historically confirmed by the data in UFSAR Section 2.4.
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2.3 UHS TEMPERATURE

Water temperature data collected at the tailrace of the Watts Bar Hydroelectric Plant from 1959-1988 and
captured in a previous analysis show that it is highly unlikely to exceed 850F at the WBN ERCW intake. The
highest temperature measured in each of those years was approximately as shown on the following Figure 1:

FIGURE 1

Maximum Annual Water Temperature @ WBH
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Highest temperature measured during the 1959 to 1989 period was approximately 82.30F. More recent
temperature data was obtained from RSO&E for the WBN operating period of 1996-2002, and is shown In
the following Figure 2. This chart does not plot the UHS Technical Specification temperatures as recorded
for the ERCW headers at WBN. The temperatures shown are general river temperatures used for
environmental compliance. The chart however shows the yearly water temperature pattern and span.

FIGURE 2
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RSO&E calculated a 60 hour (to a close approximation) drawdown following breach of the Chickamauga
Dam to the minimum elevation as shown on attachments to this report. The ERCW/UHS design has always
assumed that the LOCA-recirclLOOP/Loss of Diesel Train condition is the most limiting with a LODD since
the ERCW is not initially relied upon for mitigation of a LBLOCA. The ERCW does however provide cooling
water to required safety related equipment such as room coolers and chillers.

2.4 TEMPERATURE & LEVEL DISCUSSION FOR ACCIDENT MITIGATION

The first part of the limiting accident (LBLOCA) is the injection phase which uses stored water (Refueling
Water Storage Tank, Condensate Storage Tank) and the Ice Condenser for the initial accident mitigation.
This injection phase lasts about one hour. The minimum river level throughout the accident is assumed to
be 665.9 ft (assuming loss of Chickamauga Dam) and the ERCW intake temperature is assumed to be at its
maximum. After an hour or so, the Refueling Water Storage Tank has been depleted, "swap over" occurs
and the reactor building sump is recirculated through heat exchangers cooled by the ERCW system. ERCW
is required for continued cooling for the long term via the RHR and CSS Heat Exchangers and maintenance
of the containment building pressure below design limits. The ERCW flow rate to the CSS and CCS Heat
Exchangers will be dependent on the water surface elevation at the intake pumping station (higher river
elevation gives higher flow). The long term minimum river elevation assumed in accident analyses is 665.9
feet. This is accomplished by flow balancing the ERCW system in preoperational testing such that the
ERCW flow rates assumed in the accident analyses are exceeded in practice.

The ERCW system was flow balanced based on the assumed loss of Chickamauga Dam condition with
ERCW pumps discharge throttled to simulate operation at river EL 665.9 and minimum expected pump
head/flow performance. Recession curves at the WBN river location with initial Chickamauga headwater
elevations of 670 feet up to 682.5 feet were provided by RSO&E.

In considering a LBLOCA with LODD as the limiting accident, the short term accident (prior to switchover to
recirculation of the containment sump) Is mitigated within approximately one hour by the ECCS and the
containment Ice Condenser ice bed. The recession curves developed by RSO&E show that within about 6
hours, a LODD drawdown results in the WBN intake channel to drop only about 2 feet, from 681.5 feet to
679.5 feet. Since the near term mitigation after ice bed meltout involves the CSS and CCS heat
exchangers, additional river head (elevation) above the system flow balance performed in PTI-067-02
balance point is advantageous. ERCW performance margin of at least 7 feet elevation head exists above
the minimum design pool elevation of 665.9 feet assumed in the WBN ERCW flow balance for both short
term and long term.

2.5 SYSTEM DESCRIPTION - WBN EROW SYSTEM

The ERCW System provides cooling waterto various equipment in both safety-related and nonsafety-related
portions of the plant during all modes of normal and Design Basis Event (DBE) conditions. The ERCW
System is common to Units 1 and 2. The ERCW system is isolated from those Unit 2 components that are
not required for Unit 1 operation and safe shutdown. During normal operating conditions, the ERCW
provides cooling water from the Tennessee River to normally operating safety-related and nonsafety-related
equipment and discharges to the cooling tower basin. During accident conditions the ERCW System
provides cooling water to safety-related equipment and can discharge either to the cooling tower basin or to
the holding pond. It also provides water to other safety-related systems when normal water supply is
unavailable. During floods above plant grade, additional safety-related equipment normally cooled by the
CCS is connected to the ERCW System. A simplified flow diagram is shown on the following page:
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FIGURE 3
SIMPLIFIED DIAGRAM - PRIMARY ERCW USERS

Discharge

The ERCW System consists of an intake pumping station structure, traveling screens, pumps, strainers,
discharge overflow structure, valves and piping arranged in two trains, each of which has two supply
headers. Electric power is provided from the four shutdown power trains (1A and 2A, or IB and 2B). ERCW
System components and heat loads are arranged so that during a DBE with a concurrent LOOP the system
can tolerate either a single active failure of a system component in one train or the loss of a shutdown power
train without compromising the ERCW System's safety function or exceeding its design temperature of
1300F.

| RI

The ERCW System provides a continuous and uninterrupted flow of cooling water to safety and nonsafety-
related equipment during normal and DBE modes of plant operation. The ERCW system has been designed
to perform its essential functions without offsite power or dependence on nonsafety-related systems.
The ERCW system can meet the minimum flow rates required using only two pumps. WBN has 8 ERCW
pumps with 4 ERCW pumps normally aligned to 4 emergency shutdown boards (4 diesel generators). It has
been shown by ERCW and CCS design basis calculations that the ERCW flow requirements during power
operation exceed the accident and safe shutdown ERCW flow requirements. Additional pumps are usually
available (up to four) depending on the power sources available (one pump per shutdown board). In addition,
TVA being the operator of the Tennessee River system of dams has the ability to manipulate river flows and
to a great extent determine bulk river temperature near WBN. Since the river system consists of several
highland reservoirs, cooler water streams can be mixed and distributed with some success.

This report/evaluation covers Unit 1 operation/Unit 2 deferred construction only. Some Unit 2 components
however do receive flow and are included in the Unit 1 operational boundaries.
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2.6 SAFETY FUNCTIONS

The ERCW system is required to mitigate the consequences of plant design basis events (DBE's) described
in WB-DC-40-64 and/or the UFSAR. The design basis condition of ERCW system performance is based on
the following events occurring simultaneously: 1) LOOP, 2) LODD, 3) loss of a shutdown power train,
concurrent with one Unit in LOCA and the other unit in Hot Standby. The ERCW system performs a primary
safety function by providing cooling and makeup for essential safety-related plant equipment and
components in response to adverse plant operating conditions which impose safety-related performance
requirements on the systems being served. The safety functions of the ERCW system consist of the
following basic modes of operation:

2.6.1 Phase A Containment Isolation

This mode responds to minor accidents during which desirable nonsafety-related heat loads located in
containment are not isolated from the ERCW System. Although this equipment is non-essential for accident
mitigation, continued operation significantly Improves the ability to cope with a small steamline break, small
LOCA, or steam generator tube rupture.

2.6.2 Phase B Containment Isolation

This mode responds to accidents during which equipment inside containment is isolated from the ERCW
System. In addition, ERCW flow through the Containment Spray System Heat Exchangers is established by
opening valves that are normally closed and adjusting ERCW flow to the Component Cooling Heat
Exchangers, as necessary, to compensate for the flow diverted to the Containment Spray System Heat
Exchanger.

2.6.3 LOOP With Loss of One Shutdown Power Train

In this mode the plant's essential cooling requirements are met by reliance on one of two ERCW trains.
Each train serves safety-related equipment that is either redundant to the other train or that can be realigned
to the functioning train by valve manipulation. Each train is powered by independent emergency power
sources. In either case the ERCW system retains full capability to respond to all postulated accident events.

2.6.4 Flood Mode

During this mode the equipment required to maintain the plant in a safe shutdown condition is cooled. Some
of these loads are normally cooled by the CCS. Because the Component Cooling pumps will be flooded and
inoperable, these loads will be connected to the ERCW System with spool pieces.

2.6.5 Other Modes of Operation

The ERCW System also supplies emergency flow to the following equipment when the normal water supply
is unavailable:

CCS Surge Tanks (upon loss of demineralized makeup water).
Auxiliary Feedwater Pumps (upon loss of Condensate Storage Tank inventory).

2.7 NORMAL FUNCTIONS

The ERCW System provides cooling to various safety and nonsafety-related equipment in various parts of
the plant. It is a common system to Units 1 and 2, and operates during normal and DBE modes of plant
operation. The ERCW pumps are sized such that the operation of two pumps on each plant train will supply
all cooling water requirements for the two unit plant during all modes of operation. Also, two pumps on one
plant train shall be sufficient to supply all cooling water required for the two-unit plant for unit cooldown,
refueling, or post accident operations.
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2.8 ONE UNIT OPERATION

Heat exchangers in Unit 2 not required for Unit I operation or that do not require maintenance of flow for
layup, are Isolated from the ERCW system administratively. Other equipment that can serve either unit is
secured to serve Unit 1. Full service capability and safety function for Unit 1 operation is retained.

2.9 LOSS OF UPSTREAM AND/OR DOWNSTREAM DAM

ERCW system intake has been designed to retain functional capability for floods up to and including the
Design Basis Flood, and LODD. The ERCW system has full capability down to a water surface elevation of
665.9 feet. The resulting minimum surface water surface elevation following a LODD is primarily influenced
by dam break assumptions (size and location of break) and WBH releases following the break. Initial lake
levels have minimum impact on long term lake elevations at WBN.

2.10 INSTRUMENTATION AND CONTROL

Monitoring of ERCW temperatures In the MCR is required to ensure compliance with the Technical
Specification requirement on UHS. ERCW temperatures are input and displayed in the ICS computer
system which provides alarms and screen output associated with high temperatures.

2.11 COMPONENT COOLING SYSTEM

The CCS design is based on a maximum heat sink temperature of 850F. River water temperature exceeding
850F would affect the time required for plant cooldown. During normal operating conditions, the maximum
temperature of the component cooling water exiting the component cooling heat exchangers is
approximately 950F, except during the initiation of RHR cooldown at the fourth hour of unit shutdown, when
that temperature will approach 110F. Since the CCS is required for post-accident removal of heat from the
reactor, the CCS is designed such that no single active or passive failure will interrupt cooling water to both A
and B Engineered Safety Feature (ESF) trains. One ESF train is capable of providing sufficient heat
removal capability for maintaining safe reactor shutdown. The CCS pumps and required motor-operated
valves are automatically transferred to auxiliary onsite power upon LOOP.
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3.0 METHODOLOGY AND RESULTS

The evaluation of the acceptability of 880F UHS temperature was based primarily on available plant margins
in the following three areas:

1) Establishment of existence of ERCW flow and temperature moderation margin. New RSO&E
LODD analysis and water release capability establishes margin exists in the flow determined in
preoperational testing, and temperature margin exists due to the ability to moderate the
temperature of the UHS;

2) Establishment of existence of margin in containment design. There are margins to the allowed
maximum peak pressure in the containment design based on containment reanalysis using 880F
UHS/ERCW temperature.

3) Establishment that there are sufficient margins in the ERCW system flow rates to each affected
component.

The following subsections provide a brief discussion regarding specific areas of review in determining the
acceptability of 880F UHS. Detailed and specific results from the review and evaluation are also provided in
the individual sections below.

3.1 SAFETY ANALYSIS

There are several major design and operating areas to be considered for power operation and also for
accidents with UHS at 880F. These major areas include:

Normal Operation
ERCW Design Basis Events
Accident Analysis
ECCS and attendant equipment performance
UHS Thermal Transport - ERCW system
Spent Fuel storage Impacts
Environmental impacts
Operating Experience review
Tritium Production/Power Uprating

The detail summaries are listed below and the results documented throughout Section 3.0.

3.2 NORMAL OPERATION

Normal operation and routine start ups and shut downs were considered with river water temperature at 880F.
All calculations which might be affected by an Increase in ERCW temperature were identified and reviewed
for impact by the proposed increase in temperature. Tube plugging assumptions or criteria were not altered
for any safety related heat exchangers. Most safety related equipment needed before, during, or after an
accident was determined to be acceptably cooled by 880F ERCW based on available flow margins above
flows required in the any accident scenario. Safety related coolers not clearly shown acceptable by their flow
margins were otherwise found acceptable by a more detailed investigation, details of which are presented in
the equipment specific section of this report.

Full power operation generates the highest heat load for the ERCW and supported systems, except for a unit
shutdown/cooldown from an RCS temperature of 3500F to 1400F when on RHR heat exchanger/ CCS heat
exchanger cooling. Steam cycle efficiency and MWe output are increasingly affected as ambient air and
UHS temperatures increase. Any Tennessee State environmental thermal compliance limit challenged can
be dealt with successfully by reducing plant power and/or Increasing water flow rate releases from Watts Bar
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Dam. Continued compliance with procedures ECM-3.0 (NPDES Program), EITP-100 (Environmental
Compliance), and SPP-5.5, (Environmental Control) Is required.

3.3 ERCW DESIGN BASIS EVENTS

3.3.1 Appendix R compliance strategy for Unit 1 operation requires realigning the ERCW headers to the
CCS Heat Exchanger A by opening valves 1-FCV-67-223-A (CGS Heat Exchanger C Header 1B
Supply Isolation Valve), 2-FCV-67-223-A (CCS Heat Exchanger Supply ERCW Header 2A11B
Crosstie Valve), closing valve 1-FCV-67-458-A (CCS Heat Exchanger A Header 1B ERCW Supply
Valve) and opening their associated breakers in the Motor Control Center. This is to minimize
operator action by aligning the ERCW for the scenario in which only ERCW pump A-A or B-A is
available for service. This Appendix R scenario assumes a LODD, LOOP, and the loss of the 1 B-B,
2A-A, and 28-B power trains thereby resulting in the lowest flows to ERCW cooled components of
any Design Basis Event postulated to occur. Subsequently, the Unit will be placed In hot standby.
Flow margin exists but in order to ensure adequate longer term cooling, nonessential loads can be
isolated, i.e., CCS Heat Exchanger 8, and DG 2A-A; the flow to CCS Heat Exchanger A can be
reduced to Hot Standby flow requirements. When the other ERCW pump is loaded on to DG 1A-A,
there will be enough flow available to shut down the unit. This scenario was flow balanced/flow
tested during preoperational test PTI-067-02 at WBN. Measured test flows to each component and
acceptance criteria are listed in Section 3.21, Tables 1A, 1B, and IC.

3.3.2 LODD does not initiate any fault or accident but is assumed to occur concurrently with the accident.
As a result, delivered ERCW pressures and flows decrease due to pump suction side head losses.

3.3.3 Loss of off-site power (LOOP) is considered concurrent with an accident and creates a limiting
safeguards condition to which the ERCW is qualified to perform.

3.3.4 Station Black-out (SBO) can occur during a LOOP but is not coupled with an accident scenario. The
SBO event does not challenge the ERCW beyond a limiting safeguards condition.

3.3.5 Loss of Diesel Train would remove either the 'A train or 'B' train ERCW pumps. Thus only two
ERCW pumps on a single train would be available for cooling. This is the limiting safeguards
condition. All cooling requirements are met under the minimum safeguards condition.

3.3.6 A Critical Crack in Category 1 piping is not limited to any specific component under any condition
and does not typically present a significant loss of cooling capability to any single component since
the ERCW flow rates are relatively large.

3.3.7 An ERCW Pipe Break in the Turbine Building results in automatic isolation of non seismic piping
based on dropping pressure in the piping needing isolation.

The design basis events discussed above have been considered as applicable as the basis for all analyses
and evaluations performed in support of the proposed change in maximum UHS temperature.

3.4 WESTINGHOUSE CONTAINMENT ACCIDENT REANALYSIS

FSAR Chapter 6, Containment Analysis (containment integrity analysis, (WCAP-15699 Revision 1) describes
containment temperature and pressure response following a design basis accident (LOCA). The
Westinghouse analysis utilizes the NRC approved LOTIC-1 computer code to concurrently determine RI
containment pressure and temperature response following a design basis LOCA event. This analysis utilizes
as an input the UHS temperature for both the CSS Heat Exchanger cooling water and the CCS Heat
Exchanger cooling water which is related to RHR cooling. The containment integrity analysis is based on a
double-ended pump suction guillotine break as the loss of coolant accident (LBLOCA) assuming minimum
ice condenser weight of 2.0294 million pounds of ice and minimal ECCS safeguards. The bulk of the heat
energy in containment is eventually transferred outside of containment to the UHS via the CSS heat
exchanger to the ERCW, and from the RHR heat exchanger via the CCS to the ERCW.
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The containment analysis was not significantly affected as a result of increasing the UHS input parameter to
880F. Specifically, the new peak pressure of 10.9 psig at 6664.62 seconds and an ice melt time of 3624.50
seconds represent a small increase of 0.2599 psi and a small decrease of 1.75 seconds compared to
previous peak pressure and ice melt values, respectively. The new containment pressure is below the
design pressure of 13.5 psig. The 1.75 second reduction in ice melt is not significant with regard to spray
system switchover to recirculation.

The containment sub-compartment pressure analysis, the peak containment temperature analysis and the
long term containment cooling analysis are also discussed in FSAR Chapter 6. The containment sub-
compartment analysis is for the immediate (initial) response to the double-ended break and it does not utilize
the UHS as a heat removal source. The peak containment temperature results from a Main Steam Line
Break (MSLB) and this occurs very early in the transient during the initial blowdown from the faulted steam
generator. For a MSLB, the containment pressure/temperature response is not governed by the UHS/ERCW
temperature at the time when swap-over from ECCS Injection to the containment sump is initiated. ERCW
is utilized later on In the cooldown In the containment spray heat exchangers and in the lower compartment
coolers for a MSLB to maintain the containment temperature within the EQ limits. The heat release at this
time from a MSLB is much less than the initial release at full power operation and it continues to decrease as
the RCS is depressurized below 370 psig and placed on RHR cooldown. The long term containment cooling
capability is based on RHR cooldown input parameters, such as CCS temperature and RCS temperature.

The containment sub-compartment pressure analysis Is not affected by the increase in UHS temperature,
since it does not utilize the UHS as a heat removal source. Likewise, the peak containment temperature
analysis is unaffected by the UHS increase since the peak containment temperature, which results from a
main steam line break (MSLB), occurs very early in the transient during the initial blowdown from the faulted
steam generator before ERCW is utilized. ERCW is utilized later on in the cooldown by the containment
spray heat exchangers and in the lower compartment coolers (if coils are operable) for a MSLB to maintain
the containment temperature within the environmental qualification (EQ) limits. Only LCC's forced air flow is
credited in the accident analysis, not ERCW supplied cooling. Analyses have shown acceptable
performance of these components using 880F ERCW as the cooling medium. There are no changes
affecting on-site or off-site dose rates or consequences. RI

The results of the Westinghouse analysis show that the containment integrity is maintained and is within the
established safety limits. The resultant pressure increase was very small. This is due to the WBN ice
condenser design and as such, the ERCW cooling to the containment spray heat exchangers does not come
into effect until ice melt-out, RWST depletion, and swap over to the containment sump for recirculation has
occurred.

The revised analysis performed by Westinghouse in support of the proposed change to a higher UHS
temperature did not involve a change in analysis methodology. The only revised input associated with the
analysis was that of UHS temperature being 881F instead of the previous 850F. The changes associated with
the revised analysis, including revised peak containment pressure and time to ice bed melt out will be
reflected in the design basis and the UFSAR.
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3.5 NON-AFFECTED ACCIDENTS OR EVENTS

The following accidents are not affected by an increase in UHS temperature to 88'F since these are not
dependent on UHS heat removal for mitigation or consequences.

Major or minor secondary system ruptures
Complete loss of forced RCS flow or single reactor coolant pump locked rotor
Rod cluster withdrawal at full power
Rod cluster control assembly ejection
Fuel handling accident
Waste gas decay tank rupture
Inadvertent loading of a fuel assembly into improper location
Steam generator tube rupture consequences

3.6 ENVIRONMENTAL QUALIFICATION IMPACTS
Regulatory Guide 1.27 requires that the UHS and ERCW be available for a minimum of 30 days following
the event with procedural guidelines for beyond 30 days. TVA has chosen 100 days for equipment
qualification purposes, so the UHS and ERCW system is available for that same duration to ensure that EQ
limits are met. It is not reasonable to assume that the UHS will actually remain at 880F for the entire 100
days or beyond with LODD. Extensive environmental heat input is required to obtain and maintain 880F
ERCW along with low uncontrolled river flows (usually less than 3,500 cubic feet per second [CFS]). The
design duration was considered for both 30 days for accident mitigation and 100 days for long term EQ
impact. Margin is also created given the fact that the decay heat loads are a small fraction of the initial value
at 30 days and 100 days respectively.

3.7 FIRE PROTECTION

The ERCW intake pumping station provides a source for the high pressure fire protection water for local fire
fighting. A review of HPFP system calculations determined that no hydraulic analysis utilized the maximum
UHS temperature as an input, therefore the analyses and system are unaffected by the proposed change to
allow WBN Unit 1 operation at 880F.

3.8 FLOOD MODE

For flood mode operation, ERCW is connected through temporary spool pieces to provide long term cooling
for various systems that may be inundated. It Is argued by engineering judgment that an 880F bulk river
temperature in the Chickamauga Reservoir could not be physically maintained during flooding river
conditions. Weather conditions existing which would bring about Tennessee River flooding would be in
direct contrast to the low flows and drought conditions needed to result in high river temperatures. Therefore,
the impact of increased UHS temperatures on flood mode operation was not required to be evaluated.

3.9 SPENT FUEL POOL

The Spent Fuel Pool Cooling and Cleanup System (SFPCCS) is influenced by the ERCW System through
the interfacing system CCS. Increases in ERCW system temperature have the potential to increase CCS
System and ultimately SFP temperatures. In addition, raw water from the HPFP system, which can be
supplied from the river, is used as emergency Spent Fuel Pool (SFP) makeup in the event all SFP cooling is
lost. The SFPCCS and its operation was evaluated to ensure that there were no consequences associated or
anticipated with spent fuel handling, cooling, or storage. Spent Fuel Pool Cooling was evaluated analytically
using an existing calculation which models CCS performance, given RHR, SFP and miscellaneous heat
loads. The results of the analysis Indicated that operation at 880F was acceptable due to margin that exists
in SFP heat load considerations. Refueling outages, which places the highest heat load in the SFP, are not
typically conducted during the time frame associated with maximum UHS temperatures. For this reason, the
heat load demand on ERCW is lower with respect to CCS/SFP cooling. Should a refueling outage coincide
with maximum UHS temperatures, procedures are in place to limit the amount of heat placed into the SFP to
assure maximum SFP design heat loads are not exceeded. Spent Fuel Pool makeup during emergency
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conditions was previously evaluated with makeup from a source at a higher temperature than 880F UHS,
therefore existing boil-off and time to boil analyses are bounding. Spent fuel handling Is not influenced by
ERCW temperature. Based on the discussion above, long term cooling and operation of the Spent Fuel Pool
is not challenged by the proposed change to 880F maximum UHS temperature.

3.10 AUXILIARY BUILDING SECONDARY CONTAINMENT ENCLOSURE AND AUXILIARY BUILDING
GAS TREATMENT SYSTEM

The Auxiliary Building Secondary Containment Enclosure and the Auxiliary Building Gas Treatment System
are not affected by a river water temperature increase since neither the Auxiliary Building Secondary
Containment Enclosure nor the Auxiliary Building Gas Treatment System interface with ERCW.

3.11 RAW COOLING WATER

Raw Cooling Water (RCW) was briefly evaluated for impacts but it has no safety related interactions and
consequences since it supports balance of plant equipment. This is a non-safety grade system that provides
cooling water various plant components. 881F ERCW has no adverse effect on the RCW system or its non-
safety related supplied components. However, since the RCW system receives its water source from the
UHS, any increase in allowable ERCW temperature to 88'F will also affect RCW supply temperatures. High
ambient temperatures which accompany high river water temperatures will likely result in some RCW served
non-safety equipment temperature limits being closely approached. Certain components, i.e., CRDM Control
Logic Cabinet, Stator Bus Cooling, have operated at their upper temperature ranges during periods of peak
UHS temperature. While these cooler functions are not safety related, further evaluation and monitoring of
temperature sensitive components will be performed by system engineers as part of their normal
responsibilities to ensure reliable and efficient plant operation.

3.12 ENVIRONMENTAL ANALYSIS

A review of UFSAR and Technical Specification environmental requirements were evaluated without impact.
WBN site considerations and interactions were also looked at even though not directly related to the accident
mitigation of WBN. WBN site establishes normal operating restrictions on hot water discharges to the
Tennessee River. At WBN, waste heat from the main condenser and ERCW is continuously transferred to
the air via natural draft cooling towers. The cooling towers are not safety related nor is their power supply.
The cooling towers are not required to be in service by any Technical Specification requirement and provide
no safety function.

3.13 PLANT/SYSTEM CONDITION REVIEW

Also considered in the UHS temperature evaluation was a review of recent and pending design changes and
licensing changes. These included proposed Technical Specifications for the Shutdown Board Room and
480 Volt Board Room Air Conditioning Equipment (TVA-WBN-TS-01-08), planned Tritium production
activities (approved TS change TVA-WBN-TS-00-015), 1.4% power uprate, and increased Reactor Coolant
System leakage on Reactor Coolant Pump Seals. No impacts on these pending activities will result from
WBN Unit I operation at 880F ERCW temperature. The System Health Report, Problem Evaluation Reports,
NRC or generic communications, industry operating experience, and standard Technical Specification and
travelers were reviewed and considered against the temperature increase. The review did not uncover any
new issues not already addressed in the evaluation.

3.14 TECHNICAL SPECIFICATION

The primary controlling UHS parameter at WBN is Technical Specification (TS) 3.7.9. The LCO currently
requires when the plant is in modes 1, 2, 3, or 4 that the average water temperature of the UHS must be
verified once every 24 hours to be at or below 850F, or the plant must be in mode 3 within 6 hours and mode
5 within 36 hours.
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NRC Inspection Manual (Part 9900 Technical Guidance, STS 375.TG) Position
1. Time averaging is not permitted outside the conditions established in the STS.
2. No allowable outage time is permitted for the UHS and this situation is described as the basis for the
action statement response times.

TVA, unlike most other nuclear facilities, can exert some control over river system temperatures and flows.
Furthermore, WBN was designed as a hot stand-by plant with ERCW as the main cooling system. The
ERCW system was originally designed for two-unit worst case heat loads with the faulted (accident) unit in a
LBLOCA and the other unit in Hot Standby. The original design considered that when the non accident unit
is in hot shutdown or cold shutdown, it would be allowed to return to Hot Standby. All evaluations and
analyses performed in support of the UHS temperature increase considered Unit 1 operating and Unit 2 in
deferral, assuming worst case conditions including LOOP, LODD and failure of one diesel train.

The Westinghouse STS typically require actions to obtain cold shutdown. Even though WBN was not initially
designed for a dual unit shutdown from 100% power to cold shutdown, the ERCW, CCS, and RHR systems
can perform this function (for future two unit operation)(both trains operable) meeting the intent (action
statements) of the Technical Specification as written. Should one train of cooling be lost, cold shutdown can
still be achieved but additional time Is required. The Appendix R safe shutdown conditions are also met.

3.15 PIPING AND SUPPORTS

ERCW supply lines that have continuous flow or have continuous flow temperature extending up the
stagnant line were identified. The affected piping analysis problems were identified and reviewed along with
the impacted pipe support loads. All other ERCW supply line piping that does not have continuous flow will
have a maximum operating temperature reflecting the maximum abnormal ambient environmental
temperature and will have been analyzed at a temperature greater than the proposed UHS of 880F. There
were no continuously flowing lines into any interfacing systems.

Any component in which existing design margin in the ERCW mass flow rate was insufficient to suppress the
ERCW exiting temperature to a value less than existing design value was reviewed by piping/support
analysts for potential impact. It was determined that the impacted piping analyses and pipe supports have
enough design margin to accommodate the UHS increase to 88'F.

The ERCW discharge lines are designed for abnormal ambient environmental conditions except for a portion
of the 30 inch diameter A & B discharge headers. The temperature of the ERCW discharge lines with a
temperature increase due to a UHS of 88'F are below the abnormal ambient environmental conditions.
Therefore, all piping analyses and pipe supports of the ERCW return lines are bounded by the abnormal
ambient environmental condition.

Civil evaluations and analyses performed have been documented in calculation N3-PA-92 Rev. 0. The
results of calculation N3-PA-92 concluded that there are no adverse impacts on piping or supports from the
proposed change to maximum ERCW temperature from 850F to 880F.

3.16 RHR IMPACT

The RHR system is not directly affected since it does not receive ERCW flow at any time. However, since
RHR is cooled by CCS, which is affected by ERCW temperatures, this system was reviewed from the CCS
interaction standpoint. The Westinghouse plant cooldown analysis also evaluated RHR interface since
containment and then plant cooling is accomplished using RHR.

The results of the Westinghouse cooldown analysis indicated that with Unit 1 operational and Unit 2 deferred,
cold shutdown can be achieved within 23 hours on 2 trains of RHR and 36 hours on 1 train of RHR assuming
ERCW supply temperature of 880F. The Westinghouse analysis concluded that acceptable system
performance during normal plant cooldowns at 880F would be obtained and compliance with TS shutdown
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requirement of cold shutdown within 36 hours was achievable under normal operation. For the case of single
train cooldown, in which TS compliance with the 36 hours to cold shutdown is dependent on single train
availability of RHR, the cooldown time period could be achieved by ensuring SFP cooling is isolated for up to
5 hours, and the remaining reactor coolant pump be secured no later than 25 hours after shutdown. Securing l RI
the last RCP at 25 hours Is consistent with and bounded by operational practices that would occur during a
LOOP, where all power is provided by the Diesel Generators, since the Reactor Coolant Pumps are not
loaded on the emergency shut down electric boards.

As for long-term containment cooling capability, the analyses have shown as discussed above that an
increase to the UHS temperature slightly decreases the rate of cooldown thus extending the duration of the
event. Capability to achieve TS mandated cooldown times has not been lost, therefore, there is no long-term
impact on EQ limits. There are no changes affecting long term on-site or off-site dose rates or RI
consequences. The air flow capacity of the lower compartment coolers (LCC's) for a MSLB is acceptable
and not influenced by ERCW at 880F, therefore the LCC's performance in mitigating a MSLB remains
acceptable. LCC's long term cooling performance at 880F ERCW following a MSLB is bounded by the
condition where no ERCW is available or the coils are inoperable, since ERCW flow has not been credited in
the analysis. Thus the long-term EQ impact in containment remains unchanged.

3.17 TRITIUM PRODUCTION

There is a small heat load increase to the ERCW due to tritium process interactions. A review was performed
of applicable analyses to ensure the increase had been adequately incorporated into the SFPCCS, CCS, and
ERCW system design heat load calculations and would be acceptable with 880F ERCW operation. The heat
load analysis impacts from tritium operation are conservatively based on maximum heat loads, independent
of actual number of TPBARS loaded in the core. The results of the review of the analyses and the program
associated with tritium production indicated no adverse Impacts, as the only interface with ERCW is
associated with fuel decay heat loads, which were analyzed and documented in supporting CCS calculations.

3.18 RIVER DATA

RSO&E provided river performance data related to failure of Chickamauga Dam. A review and evaluation
was performed to show the current operating margins available in the TVA river system. Specifically,
Chickamauga Dam breach size, time to breach, breach side slopes, and tail water flow parameters were
modeled and evaluated for sensitivity on drawdown resulting in a time dependent reservoir drawdown curve
for WBN and the remainder of Chickamauga Reservoir. The minimum river water pool elevation calculated
at WBN (Tennessee River mile 528.0) is 672.9 feet which is -7 feet greater than assumed when flow
balancing the ERCW system at WBN thus providing additional flow margins to ERCW cooled components.

The TVA River model and conclusions are discussed in the attachment. Performance graphs for several
scenarios are presented. The river system was found to be capable of performing the UHS function with
additional margin over that originally analyzed based upon refinements in the downstream dam loss
analytical model. Also included in the RSO&E data are the operating guides for Chickamauga and Watts
Bar Reservoirs. Actual yearly operating average levels have been plotted. Additional Chickamauga Dam
and Reservoir information is also presented.

Water released (at 14,000 CFS) from the upstream dam (Watts Bar) is assumed to be delayed up to twelve
hours after a LODD. This establishes the minimum draw down time line. RSO&E has committed a minimum
release from Watts Bar Dam of 14000 CFS within 12 hours of the Chickamauga Dam breach. This will
provide a minimum pool elevation of 672.9 feet at the WBN intake located at Tennessee River mile 528.0.
This additional head available for the EROW and HPFP pumps however, was not quantitatively used in any
analysis developed for this task. The increased margin therefore represents additional margin available
above design, but not used in analyses. Current design analyses (prior to Feb-March 2003) are based and
future design analyses will be based on a minimum Chickamauga Reservoir elevation at WBN intake of
665.9 feet. No existing Design Basis Analyses are based on the 14000 CFS WBH outflow. No analyses In
support of the UHS project utilized the higher reservoir level 672.9) associated with the 14000 CFS WBH
outfall. The seven feet of additional head represents additional margin above design.
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The UHS and ERCW design basis establishes the LOCA-recirculation condition as the most limiting with
LODD since the UHS and ERCW are not initially relied upon for mitigation of a large break LOCA (LBLOCA).
The UHS and ERCW do however provide cooling water to engineered safety feature (ESF) equipment such
as room coolers and chillers during this time. Long term, all accident mitigation heat removal is transferred
to the UHS via the ERCW system. The margin of safety as currently defined by the existing Technical
Specifications and safety analysis is not reduced by this change but has been re-evaluated and re-analyzed
in various scenarios in order to demonstrate acceptability.

The first part of the limiting accident (LBLOCA) is the injection phase which uses stored water (Refueling and
Condensate water) and the Ice Condenser for the initial mitigation. The injection phase lasts about one hour.
The minimum river level for analysis and surveillance testing conditions is 665.9 feet assuming LODD. This
elevation remains well above the point were siltation issues might arise.

The ERCW system was flow balanced during pre-operational testing at an UHS level consistent with LODD
and simulated degraded ERCW pump performance. The test data resulted in ERCW mass flow rate margin
to all components. The flow rate values obtained from the preoperational testing program have been used,
in part, as the basis for acceptable ERCW system operation at the proposed 880F UHS temperature.
Minimum test flow values, normally associated with Appendix R event alignment (see Section 3.3.1), have
been used in all evaluations utilizing actual ERCW flow rates.

Regulatory Guide 1.27 requires that the UHS and ERCW be available for a minimum of 30 days following
the event with procedural guidelines for beyond 30 days. TVA has chosen 100 days for equipment
qualification purposes, so the UHS and EROW system is available for that same duration to ensure that EQ
limits are met. Even though there is no challenge to the area coolers, it is not reasonable to assume that the
UHS will actually remain at 880F for the entire 100 days or beyond with LODD. Extensive environmental
heat input is required to obtain and maintain 880F ERCW along with low uncontrolled river flows (usually less
than 3,500 CFS. Additional margin is also created given the fact that the decay heat loads are a fraction of
the initial event at 30 days and 100 days respectively.

Without LODD, the pool elevation remains full and the delivered head from the ERCW pumps to the system
is at its highest value even with minimum safeguards (single train of on-site power). If considered with
LODD and loss of off-site power, the local pool is quickly turned-over and replaced by tributary spilling with
an outflow of at least 14,000 CFS from the Watts Bar Dam. This minimum sustained flow is above the low
flow regime and this can provide a cooling mechanism along with reduced surface area for solar heating in
upstream reservoirs, however, no credit is taken for the resulting drop in UHS temperature to below 880F.

3.19 DAM ACTIVITIES

TVA maintains an active inspection program for the downstream dam (Chickamauga), monitoring concrete
growth, cracking, and leakage. TVA has performed some repairs and reinforcements but no significant
embankment improvements to Chickamauga Dam over the past 10 years. Even though the structure is
aging and there is concrete expansion in the lock area, its integrity is periodically monitored and inspected to
reduce the likelihood of catastrophic failure. In addition, the TVA Dam Safety Plan establishes an action plan
with responsibilities to effect protection of Chickamauga Dam and TVA equipment (and contingent upstream
and downstream dams), to protect the adjacent property and residents, and to maintain Chickamauga
Reservoir as UHS for WBN. Annual emergency drills are performed to train and demonstrate proficiency.
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3.20 OTHER OPERATING EXPERIENCE

The following operating experience items were reviewed for applicability to the proposed UHS temperature
change for WBN. Nothing was found in the review which indicated that there would be problems involved in
making the proposed 851F to 881F change:

* 11/8/02 Diablo Canyon manually tripped due to indications of high dP across traveling water
screens at the intake structure (ocean debris)

* 8/9/02 NOUE at North Anna due to UHS reservoir level falling due to lack of rain
* 7/1/02 Two zebra shells found in 2B SDB room chiller (PER 02-008062-000)
* NRC Information Notices 81-96, 81-91,81-92, 86-96
* Open Functional Evaluations and GL 90-18 issues associated with the UHS or ERCW

The review of applicable operating experience indicated that prevailing industry issues associated with raw
water cooling systems were primarily related to bio-fouling, silting, and clam shell induced plugging of heat
exchangers. WBN experience in this area Is similar, in that silting, clam shell remnants and general system
bio-fouling has occurred in the past. However, WBN has existing programs for raw water system treatment
and control of bio-fouling mechanisms. In addition, procedures are in place to implement the raw water
cooled heat exchanger program (Generic Letter 89-13) to ensure safety related heat exchangers can perform
their design safety functions.

3.21 ERCW FLOW MARGINS

The flow data utilized in this evaluation was obtained in 1995 during performance of pre-operational test
PTI-67-02. Heat exchanger flow passages have been maintained in compliance with the requirements of
NRC Generic Letter 89-13. The pre-operational and design flow rate data has been tabulated in the Tables
shown on the following pages. Not all component evaluations were performed using the preop test data.
Specifically, the CSS Htx and EDG jacket water heat exchangers utilized their design flow rates in their Ri
performance analyses. In some cases the pre-operational test data was only used as input to the piping
analysis / support analysis temperature determinations.
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TABLE 1A - ERCW Flow Rates, Minimum Test Data and Acceptance Criteria
Train A minimum flows, Preoperational test
PTI-067-02

Component cooled by ERCW

Diesel Gen HTX lAl
Diesel Gen HTX 1A2
Diesel Gen HTX 2A1
Diesel Gen HTX 2A2
Shutdown Bd RM A/C A
Electric Bd Rm A/C A
Main Control Rm A/C A
Lower Containment Cooler 1A
Lower Containment Cooler iC
CRDM Cooler 1A
CRDM Cooler 1 C
RCP Motor Cooler 1
RCP Motor Cooler 3
CCS and AFW Pump Space CIr 1A
Boric Acid Trnf and AFW Sp CIr 2A
Instrument Room Water CIr 1A
SFP & TB Booster Pump CIr 1A
Containment Spray Pump Room Clr 1A-A
Centrifugal Charging Pump Cooler lA-A
Upper Containment Cooler IA
Upper Containment Cooler 1 C
Safety Injection Pump Room Cooler lA-A
Residual Heat Removal Pump Room CIr 1A-A
Pipe Chase Cooler 1A
Pipe Chase Cooler 2A
Penetration Room Cooler 1A-A el692
Penetration Room Cooler 1A-A el713
Penetration Room Cooler lA-A e1737
Penetration Room Cooler 2A-A e1692
Penetration Room Cooler 2A-A el713
Penetration Room Cooler 2A-A el737
Emergency Gas Tit Rm CIr 2A
Station Air Compressor A Intercooler
Station Air Compressor A Aftercooler
Station Air Compressor B Intercooler
Station Air Compressor B Aftercooler
Station Air Compressor C Intercooler
Station Air Compressor C Aftercooler
Station Air Compressor D Intercooler
Aux Control Air Compressor A

Nominal
flow in
gpm

observed
in preop
testing
730.00
720.00
720.00
740.00
580.95
383.58
313.05
320.32
320.32
130.36
133.58
124.60
120.00
112.66
64.17
32.16
32.21
30.65
27.02
24.25
24.00
24.50
21.36
29.70
28.86
21.36
22.40
22.40
18.29
20.82
21.71
25.57
17.90
45.24
17.80
44.84
18.30
44.05
105.00

6.85

Acceptance
criteria in

gallons per
minute

650
650
650
650
560
370
293
306
306
124
124
110
110
102
60
30
29
28
25
23
23
22
19
15
15
12
11
12
12
11
12
10

16.5
12.4
16.5
12.4
16.5
12.4
85
3.5

Ratio,
observed
flow gpm

to
acceptance

criteria
1.123
1.108
1.108
1.138
1.037
1.037
1.068
1.047
1.047
1.051
1.077
1.133
1.091
1.105
1.070
1.072
1.111
1.095
1.081
1.054
1.043
1.114
1.124
1.980
1.924
1.780
2.036
1.867
1.524
1.893
1.809
2.557
1.085
3.648
1.079
3.616
1.109
3.552
1.235
1.957
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TABLE 1B - ERCW Flow Rates, Minimum Test Data and Acceptance Criteria
Minimum of Acceptance Ratio

Data Criteria
Sheets

Train B minimum flows, Preop test PTI-067-02 8.20, 8.21, gpm (Minimum) /
8.22 from (Acceptance
PTI-067-02, Criteria)
Nominal
flows, gpm

COMPONENT
Containment Spray HTX 1 B (gpm) 5800.00 5200 1.115
Diesel Gen HTX 1BI (gpm) 720.00 650 1.108
Diesel Gen HTX 1B2 (gpm) 710.00 650 1.092
Diesel Gen HTX 2B1 (gpm) 710.00 650 1.092
Diesel Gen HTX 282 (gpm) 720.00 650 1.108
Shutdown Bd RM A/C B 580.95 560 1.037
Electric Bd Rm A/C B 396.00 370 1.070
Main Control Rm ANC B 373.70 350 1.068
Lower Containment Cooler 1 B 323.51 306 1.057
Lower Containment Cooler 1D 350.89 306 1.147
CRDM Cooler 1 B 133.58 124 1.077
CRDM Cooler 1D 135.68 124 1.094
RCP Motor Cooler 2 119.06 110 1.082
RCP Motor Cooler 4 124.60 110 1.133
CCS and AFW Pump Space Cir 1B 128.21 102 1.257
Boric Acid Trnf and AFW Sp CIr 2B 72.12 60 1.202
Instrument Room Water Cir I B 32.63 30 1.088
SFP & TB Booster Pump Clr 1 B 33.56 29 1.157
Containment Spray Pump Room Cir 1 B-B1 37.53 28 1.341
Centrifugal Charging Pump Cooler 1 B-B 31.62 25 1.265
Upper Containment Cooler I B 24.00 23 1.043
Upper Containment Cooler ID 24.50 23 1.065
Safety Injection Pump Room Cooler 1 B-B 30.46 22 1.385
Residual Heat Removal Pump Room CIr 1B-B 31.68 19 1.667
Pipe Chase Cooler 1 B 35.00 15 2.333
Pipe Chase Cooler 2B 35.00 15 2.333
Penetration Room Cooler 18-B e1692 24.97 12 2.081
Penetration Room Cooler 1B-B e1713 23.40 11 2.127
Penetration Room Cooler 18-B e1737 23.72 12 1.977
Penetration Room Cooler 28-B e1692 27.30 12 2.275
Penetration Room Cooler 28-B e1713 25.27 11 2.297
Penetration Room Cooler 2B-B e1737 26.45 12 2.204
Emergency Gas Trt Rm Cir 2B 27.85 10 2.785
Recip Charging Pump Rm CIr IC 23.72 12 1.977
Station Air Compressor Supply Header 234.00 171.7 1.363
Auxiliary Control Air Compressor B 10.23 3.5 2.923
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TABLE 1C
ERCW Flow Rates, Minimum Test Data and Acceptance Criteria

CCS Heat Exchanger Flows, Nominal Acceptance
Preoperational test PTI-067-02 Observed

flow in gpm Criteria
PTI-067-02 gpm

gpm gpm
CCS HTX A
Data Sheet 8.15.1, Appendix R Fire 4627 4425
Data Sheet 8.16, Cold Shutdown 11900 10480
Data Sheet 8.17, LOCA/LOOP 7229 6750
Data Sheet 8.18 Hot Shutdown/LOOP 10400 8325

CCS HTX B (note 1) Note 1 Note 1

CCS HTX C
Data Sheet 8.20 Cold Shutdown 9563 5000
Data Sheet 8.21 LOCA/LOOP/LODD 7596 7000
Data Sheet 8.22 Hot Shutdown/LOOP 8172 7275

Note 1 C00 Heat Exchanger flow set at 1000 gpm in normal operation
per drawing 1-47W845-5 note 32

Component heat exchangers cooled by the ERCW system were analyzed using the higher proposed UHS
temperature of 880F. The thermal analyses included utilization of existing ERCW mass flow margins and/or
existing heat load margins to evaluate acceptable heat exchanger performance. Where mass flow rate
margins were insufficient to fully remove the required heat load without an increase in outlet ERCW
temperature, the piping and support design associated with these specific components were further
evaluated to ensure sufficient margin existed in the piping/support analyses.

The results of the quantitative analyses and qualitative assessments indicated most components would
perform acceptably at the higher UHS temperature of 880F. Two components, however, were determined to
have minimal or unacceptable performance. Specifically, the Shutdown Board Room (SDBR) chiller was
found to have a potential performance deficiency based on discussions with the component vendor. The
chiller compressors thermodynamic design point indicated 850F was the maximum recommended
operational value. For this reason, WBN initiated a vendor recommended change to re-gear the compressor
to assure acceptable thermodynamic operation of the chiller unit at the higher UHS temperature of 880F.

The Emergency Diesel Generators (EDG) jacket water heat exchangers were also shown to be marginal in
their performance capabilities at 88'F UHS temperature if design fouling conditions were assumed. Further
evaluations, however concluded that acceptable EDG Cooler performance was achievable based on design RI
ERCW flow rates, actual EDG heat loads, and credit for actual fouling rates that would be expected in the
time period in which maximum UHS temperatures occur. The evaluation concluded that fouling rates of the
EDG heat exchanger provided acceptable EDG cooling provided tube cleaning was performed during the
spring time frame, assuring relatively clean EDG coolers during the late summer time period of maximum
UHS temperatures. While no modifications to the DG was determined warranted, a change to the EDG heat
exchanger cleaning frequency and timing, to be specified in the UFSAR and System Description, is required
to prepare the EDGs for routine UHS extremes that may occur later in the summer, thus assuring acceptable RI
EDG operation. See Note 9 to Table 2 for additional detail regarding the EDG review.
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A comparison of the required flows to the demonstrated pre-operational test data flow rates ensures that the
new design limit is acceptable. Also considered In the UHS temperature evaluation was a review of recent
and pending design changes and licensing changes. This included 1.4% power uprate, tritium production,
proposed Shutdown Board Room and 480 Volt Board Room Air Conditioning Technical Specification Change
TVA-WBN-TS-01-08, and other current modifications through Amendment 3 of the UFSAR, including the
Living FSAR.

Component specific evaluations were conducted and documented in calculations.
in the Notes to Table 2 are the results of the component specific evaluations.

Tabulated in Table 2 and

TABLE 2 - COMPONENT SPECIFIC EVALUATIONS
COMPONENT Notes:

PIPE CHASE COOLERS 1A, 1B 2,3,11
PIPE CHASE COOLERS 2A, 2B 2,11
PENETRATION RM COOLERS 1A-A el 692 2,3,11
PENETRATION RM COOLERS 2A-A el 692 11
PENETRATION RM COOLERS 2A-A el 713 2,11
PENETRATION RM COOLERS 2A-A el 737 2,3,11
PENETRATION RM COOLERS 1B-B el 692 2,3,11
PENETRATION RM COOLERS 2B-B el 692 and 713 2,11
PENETRATION RM COOLERS 2,3,11
PENETRATION RM COOLER 1A-A el 713 and 737 2,3, 4
PENETRATION RM COOLER 1B-B el 713 and 737 2,3, 4
RHR PUMP RM COOLERS 1A-A 3,4
RHR PUMP RM COOLERS 1B-B 3,11
CONTAINMENT SPRAY RM COOLERS 1A-A, 1B-B 3,11
SI PUMP RM COOLERS 1A-A 3,4
SI PUMP RM COOLERS 18-B 3,11
CENT CHARGING PUMP RM COOLERS 1A-A, lB-B 3,4
CCS & AUX FW PUMPS SPACE COOLERS' lA-A 3,4
CCS & AUX FW PUMPS SPACE COOLERS 1 B-B 3, 11
BAT& AUX FW PUMPS SP CLRS A-A, B-B 3,4
CVCS RCP CHGR PUMP ROOM CLR iC 2, 11
CONTROL ROD DRIVE VENT COOLERS 1A, 18, 1C, 1D 4,6,12
RCP MOTOR CLRS 1A,13,IC,1D 4,6,12
SHUTDOWN BOARD RM AIC COOLER 1A, 1B 7, 10, 11
LOWER CONTAINMENT VENT COOLERS 1A, 18, 1C, 1D 4,6,12
SFPP/TB BOOSTER PUMPS/CCS COOLERS 1A, 1B 3,4
ELECTRICAL BOARD RM COOLERS 1A, 1B 7,11
MAIN CONTROL ROOM A/C COOLERS 1A, 1B 7,11
INSTRUMENT RM COOLERS 1A, 163 6,4
DIESEL GENERATOR COOLERS 1A1, 1A2, 181, 12 9

2A1, 2A2, 2B1, 282
UPPER CONTAINMENT VENT COOLERS 1A, 183, C, iD 4, 6,13
CCS HEAT EXCHANGERS HX A, HX B, HX C 8
CONTAINMENT SPRAY HEAT EXCH. 1A, 1B 1,11
STATION AIR COMPRESSORS COOLERS A, B, C, D 5
EGT ROOM COOLERS A-A, B-B 2,11
AUX CONTROL AIR COMPRESSOR A, B-B 5,11
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NOTES to TABLE 2
The following notes contain discussions concerning the ERCW cooled components identified during the
detailed design review

1. The CSS HTX ERCW flows were evaluated by calculation. The results of the Westinghouse Containment
Pressurization Analysis indicated that adequate containment cooling occurs when using the higher proposed
ERCW maximum temperature of 880F. The containment response analysis utilized the more conservative
design (not demonstrated) ERCW flow rate of 5200 gpm and design CSS Hx fouling factors. Affects on
piping and support analyses utilized nominal existing ERCW flow rates in determining exiting temperatures
from the CSS Hx. Containment and interfacing cooling system integrity is assured with ERCW flow
/temperature at these values. No credit was taken for reduced fouling, reduced tube plugging, or increased
CSS flow rates.

2. Current flows to this cooler greatly exceed the minimum required, and were determined to be acceptable in
calculation MDQ00006720030079. The actual ERCW flow rates exceeded the required values by at least
75%. These high flow rates ensure that the exiting ERCW temperatures are less than design, and that ample
margin exists in the cooling capability.

3. These coolers were analyzed in TMG Calculation WBNOSG4-136. Room temperatures were found to be
acceptable based on the revised thermal model of the Auxiliary Building, in which actual ERCW flow rates
were used at the higher UHS temperatures of 880F. For some coolers, modified heat loads were used where
sufficient data exists to quantify actual heat loads vs. the excessively high margin design heat loads. No
credit was taken for reduced fouling, reduced tube plugging allowances, or increased (actual) air flow rates.

4. Exiting ERCW temperatures, in excess of existing Op mode analyses, did not invalidate any civil analyses,
as documented in Civil Calc N3-PA-92, RO. This conclusion was based on a review of existing piping and
support analyses and assessing the minor change of temperature on margins contained within the analyses.

5. Evaluated in Calculation MDQ00006720030078. This calculation utilized actual ERCW flow rates for the
analysis of major ERCW served components. This analysis primarily focused on ERCW exiting
temperatures, but also evaluated acceptable heat exchanger performance in cooling the process stream.

6. Evaluated in Calculation MDQ00006720030079. This calculation utilized actual ERCW flow rates for the
analysis of minor loads such as HVAC room coolers and ESF equipment. Actual heat loads were used if
available that were based on actual plant data.

7. The chiller capacity is greatly oversized relative to design heat loads, as documented in calculation
MDQ00006720030079. Design heat loads were typically based on highly conservative assumptions
regarding electrical cable and equipment rejected heat. Documented plant experience indicated that actual
heat loads were significantly less. Excess capacity ensures adequate cooling of areas served by the chiller
units. No credit was taken for actual air flow rates, decreased fouling, or increased chill water cooling loop
flow rates. Due to the higher ERCW mass flow rates and lower actual heat loads, there was no increase in
exiting ERCW temperatures and therefore, no impact on piping or support analyses.

8. All CCS Heat Exchanger analyses for the 880F ERCW evaluations were performed in Appendix B of
calculation EPMJN020890 RIO. Results of the evaluation indicated that the performance and capability of
the CGS Heat Exchangers and CCS System is not diminished at 880F ERCW temperature. No credit for
increased CCS flows; reduced fouling, or reduced tube plugging was taken. Exiting ERCW temperatures did
not exceed the acceptance criteria established in EPMJN020890 RI0.

9. The Emergency Diesel Generator heat exchanger performance was evaluated in calculation
MDQ00008220030077. The results of the calculation indicated that EDG cooling using elevated ERCW
temperatures up to and including 880F would be acceptable. The analysis utilized reduced heat loads (-5%
reduction) based on vendor input validated by performance test data, maintaining 1900F jacket water RI
temperature or less which is consistent with existing design, coupled with 110% loading (4840 Kw) of the
EDG. While loading of the EDG up to 110% has been included in the design basis of the EDG, actions are
taken to reduce the electrical loads by shedding components until the 100% loading is reached. Excessive
fouling of the EDG heat exchangers, which reduces available tube plugging margin, has occurred in the past

Page 26



ENGINEERING REPORT
WATTS BAR NUCLEAR PLANT -UNIT 1

Ultimate Heat Sink - 880F Maximum Operating Temperature Evaluation

and has been documented In PER 02-013555-000. The evaluations concluded that acceptable EDG Cooler
performance was achievable based on design ERCW flow rates, actual EDG heat loads, jacket water shell
temperature of 1900F, and credit for actual fouling rates that would be expected in the time period in which
maximum UHS temperatures occur. The evaluation concluded that fouling rates of the EDG heat exchanger
provided acceptable EDG cooling provided tube cleaning was performed during the spring time frame,
assuring relatively clean EDG coolers during the late summer time period of maximum UHS temperatures.
While no modifications to the DG was determined warranted, a change to the DG heat exchanger cleaning
frequency and timing was made to ensure acceptable EDG operation. EDG cooling was deemed acceptable
at 880F ERCW based on a combination of quantitative results and engineering judgment. Exiting ERCW
temperatures increased 1.20F above existing design values based on actual ERCW flow rates, however,
piping and support analyses were not adversely affected due to existing margin captured in the piping/support
analyses from analyzing the piping and supports at a higher bounding temperature.
10. The SDBR Chiller was found to be non-qualified at 880F ERCW. Discussions with the chiller vendor
indicated that compressor surging/stalling may occur at the higher condenser temperatures and
recommended re-gearing the compressor to modify the impeller RPM. A contract has been Initiated with
the chiller vendor to modify the compressors and provide necessary documentation. Once modified, the
SDBR Chiller will provide acceptable performance at the elevated ERCW temperature of 880F.

11. Due to equal or higher ERCW mass flow rates and/or lower actual heat loads than design, exiting ERCW
temperatures are less than or equal to design values, therefore piping and support analyses were not
impacted. The analyses are shown in calculations MDQ00006720030078 and MDQ00006720030079.

12. Lower compartment temperatures are maintained by the Lower Compartment Coolers (LCC), CRDM,
and RCP Motor coolers. Calculation MDQ0006720030079 evaluated the effect of higher ERCW temperature
on lower compartment cooling capability by utilizing actual plant data and extrapolating to 881F. The results
of the evaluation indicated that maximum lower compartment temperature of 1201F would not be exceeded
at the higher 880F UHS temperature.

13. Upper compartment temperatures are maintained by the Upper Compartment Coolers (UCC).
Calculation MDQ0006720030079 qualitatively evaluated the effect of higher ERCW temperature on upper
compartment cooling capability. Actual plant experience has shown that typically, only one UCC cooler is
required even during maximum UHS temperature periods of operation. The UCC coolers have significant
excess heat removal capacity relative to actual heat loads in upper containment. The results of the
evaluation concluded that acceptable upper compartment temperatures can be maintained during plant
operation at the higher 880F UHS temperature.

I RI

|R1

3.22 TUBE PLUGGING

Heat exchanger analyses on all heat exchangers were evaluated at 880F assuming maximum permitted tube
plugging, therefore, no reduction in allowable tube plugging margins was taken.

3.23 NPSH

ERCW and HPFP Pump NPSH are not challenged by the incremental increase in temperature. The pumps
remain functional long term even with low river level following the LODD. Pump performance has been
acceptable. Margins exist in the fact that there are 8 ERCW pumps available for service. Routinely 2 ERCW
pumps are run during normal operation. Any 1 pump may be out of service for overhaul. 2 pumps on I train
provide the minimum safeguards for LOCA. Revised LODD drawdown curves increase NPSHa above design
assumptions on all ERCW and HPFP pumps, thus providing additional margin.

3.24 REGULATORY IMPACTS/REVIEW

10CFR Appendix A, Criterion 44 -- Cooling water, requires a system to be provided to transfer heat from
structures, systems, and components important to safety, to an UHS. The system safety function shall be to
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transfer the combined heat load of these structures, systems, and components under normal operating and
accident conditions. Suitable redundancy in components and features, and suitable interconnections, leak
detection, and isolation capabilities shall be provided to assure that for onsite electric power system
operation (assuming offsite power is not available) and for offsite electric power system operation (assuming
onsite power is not available) the system safety function can be accomplished, assuming a single failure.
The analyses performed to determine the acceptability of operating WBN Unit 1 at 880F UHS were
performed considering a LODD, loss of power train, and the most demanding heat load and flow rate
requirement placed on ERCW.

Regulatory Guide 1.27 requires that the UHS and ERCW be available for a minimum of 30 days following
the event with procedural guidelines for beyond 30 days. TVA has performed analyses that show that EQ
temperatures will not be exceeded for a 100 day duration even when considering operation at 880F for long
term post accident period. Furthermore, it is not reasonable to assume that the UHS will actually remain at
880F for the entire 100 days or beyond with LODD. Extensive environmental heat input is required to obtain
and maintain 880F ERCW along with low uncontrolled river flows (usually less than 3,500 cubic feet per
second [CFS]). Reasonable margin Is also created given the fact that the decay heat loads are a fraction of
the initial event at 30 days and 100 days respectively. Based on these considerations, the conclusion was
made that EQ temperatures are not adversely affected, and margin remains prior to reaching the EQ
temperature limits.

Generic Letter 89-13 requires nuclear utilities to establish a program to assure that the heat removal
requirements of their safety-related service water system (ERCW) heat exchangers are satisfied.
Recommended Action II of GL 89-13 states 'Conduct a test program to verify the heat transfer capability of
all safety-related heat exchangers cooled by service water". WBN's program to comply with the
Recommended Action II is captured in the procedure TI-79.000, "Generic Letter 89-13 Heat Exchanger Test
Program". Within the site program for GL 89-13, all ERCW served safety-related heat exchangers are listed
identifying their performance monitoring method and frequency of test. The safety-related heat exchangers RI
are monitored via the clean/inspect test method or the flow measurement test method, with frequencies
ranging from 2 years down to quarterly, based on an evaluation of previous testing data.

The GL 89-13 program test frequency for the Emergency Diesel Generators is currently specified in
TI-79.000 as each fuel cycle. This test frequency will be revised to a yearly test frequency prior to
implementing the proposed change to the UHS maximum temperature. Data from the GL 89-13 testing
program on the EDG was used to validate vendor acknowledged decreases in jacket water heat loads (See
Note 9 to Table 2 in Section 3.21). The quarterly flow measurement utilized on the ESF space and room
coolers allows early recognition of equipment flow deficiencies, assuring that flow rates utilized in the
analysis supporting the proposed UHS temperature change are maintained, and input assumptions are not
invalidated. No other impacts are foreseen and no further use of GL 89-13 program requirements or data
were used in the UHS temperature increase effort.

3.25 MCR HABITABILITY

The MCR air conditioners (chillers) which control the Operator's environment are cooled via the ERCW. For
Equipment Qualification purposes, Reg. Guide 1.52 requires a minimum of 30 days for ESF equipment
following a DBA. The TVA Tennessee River system is capable of providing water beyond the 30 days (up to
one year without any rainfall) as stated in the UFSAR. As stated previously, TVA has chosen the time period
to be 100 days for EQ. The 100 day period remains bounding. The UHS can meet the 100 day duration
without consequence. There are no effects on MCR habitability long term (30 days or more) since the ERCW
provides adequate flow to the MCR ANC units under these conditions even with a LODD.

3.26 RADIOLOGICAL IMPACTS

There are no changes required to existing baseline calculations and there is no impact on radiological
effluents.
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3.27 MOTOR OPERATED VALVES

The ERCW motor operated flow control valves were reviewed against the design basis valve calculations for
possible temperature impact. The system design temperature (1300F) was used in the calculations, so the
calculations remain bounding and unaffected.

3.28 ASME SECTION Xl

The ASME Section XI calculations were reviewed for program impacts. The Section Xl boundary drawings
and performance criteria were not Impacted. Non-safety related equipment (non-accident related) and their
conditions were evaluated and deemed inconsequential to operation at 880F assuming that there is no
pressure boundary leakage or system flow loss other than that analyzed by design.

3.29 INSTRUMENTATION AND CONTROL

I&C components and documents were reviewed to determine associated impacts resulting from increasing
the UHS operable temperature from 850F to 88'F. Monitoring of ERCW temperatures in the MCR is
required to ensure compliance with the Technical Specifications requirement on UHS. The results of the
review indicated that SSD's for Instrument Loops 1-T-67-455, 1-T-67-456, 2-T-67-455, and 2-T-67-456
(ERCW Supply Header Temperature Loops) show Technical Specifications values at 851F. The ICS
computer alarms "High" and "High High" setpoints for ERCW SUP HEADER 1A, 1B, 2A, and 2B. Affected R2
setpoints include: T2612A, T2613A, T2614A, and T2615A. Drawing 1-47W605-243, Electrical Technical
Specification Compliance Tables, ERCW Header Temperature Table, displays the Technical Specification
operability limit for the UHS and will require revision or clarification by the addition of a note allowing
operation for short periods of time above the normal setpoints.

3.30 AUXILIARY FEEDWATER SYSTEM IMPACT

The ERCW system serves as an emergency supply to the AFW system during emergency cooling operations
when loss or depletion of condensate supply from the condensate storage tank(s) occurs. Use of AFW is
required for mitigating Appendix R events, ATWS events, as well as normal plant shutdowns. The RI
connection location for both the motor driven and the steam turbine driven AFW pump supply is on the
ERCW discharge headers, after the CCS heat exchangers, but before the CSS heat exchangers discharge
into the header. The ERCW is not loaded with significant decay heat levels until later in the cool down after
RHR is placed in service during Hot Shutdown or LOCA-Recirculation. Since RHR is cooled by CCS/ERCW,
increases in RHR heat load increases the CCS loop temperature and ultimately the ERCW temperature
exiting the CCS heat exchangers. A review of existing Calculation EPMJN010890 revealed actual
temperatures in the ERCW system are well below the 1200F AFW design value during the time frame of
expected AFW operation. The review and analysis of AFW System impact, documented In Calculation
MDQ00006720030078, indicated that there would be no adverse impact to AFW operation due to emergency
supply of ERCW at the proposed 880F maximum supply temperature. The AFW system will continue to
perform it's normal safety-related design functions, including mitigating ATWS and Appendix R events, at the
proposed UHS temperature of 880F.

3.31 REGULATORY PROGRAM REVIEW
RI

Regulatory programs imposed on the Nuclear Industry from previous experience or industry issues are
reviewed by existing processes for applicability to WBN. These programs, once they have been determined
to be applicable, are addressed in the design basis through analyses, procedures, or programs specific to
individual system application. While the UHS temperature increase effort did not review each regulatory
program individually for impact on ERCW temperatures, a review was performed of design basis
calculations, drawings, and related design documentation, which did include the applicable regulatory
prescribed program requirements. Examples of regulatory programs found in the design basis include the
MOV program Generic Letter 89-1 0, "Safety-Related Motor-Operated Valve Testing and Surveillance", (See
section 3.27), Generic Letter 96-06 'Assurance of Equipment operability and Containment Integrity during
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Design-Basis Accident Conditions", and Generic Letter 89-13 "Service Water System Problems Affecting
Safety-Related Equipment" (see Section 3.24).

From the reviews performed on design basis documents, previous regulatory program initiatives were
captured in the overall UHS temperature increase task. No adverse Impacts to previously considered
regulatory programs were noted.

3.32 DESIGN BASIS CONTROL

The overall intent of the UHS temperature increase effort is to utilize existing margins in the ERCW design
basis in proving acceptable plant operation and safety performance for a short duration and infrequent event.
It is also desired not to require extensive revisions to all design basis documents such as calculations, design
drawings, etc., to fully capture a new design basis temperature of 880F in all plant documents. Instead, the
approach taken examined applicable analyses and quantitatively proved that safe operation of WBN can be Ri
achieved if the existing design basis temperature of 851F is exceeded by three degrees.

Margin exists in many areas within the ERCW design basis analyses. ERCW flow rates, cooled medium
(water and air) flow rates, heat exchanger fouling, heat exchanger tube plugging, equipment and room heat
loads, heat load losses to ambient, assumed lake levels, and margin inherent in structural Codes (piping and
supports) all offer various amounts of margin in the analyses. In most cases, only ERCW flow rate margin
was utilized, and in some cases, heat load margins were used to evaluate acceptable ERCW system
performance at 889F. It is desired to avoid the consumption of this existing plant operational margin within
the design basis for an Infrequent event since, should it occur, the event would only last for a few days.
Reserving such margin limits operational flexibility through much of the year in evaluating other conditions
that may arise in which taking credit for lower ERCW temperatures and existing flow margins would prove
beneficial.

In recognition that certain key analyses are critical in establishing the design basis of components and
system performance important to safety, the Containment Pressurization and Temperature response
analysis, as well as the plant cool down analysis, were revised to incorporate a new basis of 880F for ERCW
temperature.

The importance of maintaining the design basis configuration is recognized. Furthermore, the importance of
maintaining the approach and methodology that allowed the conclusion that safe operation is achievable
even at 880F UHS temperatures is acknowledged. For this reason, the UFSAR, System Descriptions, Design
Criteria, and other key design documents will be revised to ensure that 850F plus 3OF margin is considered in
future procurements, specifications, analyses, and evaluations.

NRC approval of the proposed UHS Tech Spec change will establish a licensing basis value for continued
operation up to 880F ERCW temperature. The design basis value will continue to be 850F. However, the
conclusions of this Engineering Report will not be invalidated since future analyses, procurements, etc., will
include a 30F margin over the current design basis value of 850F.
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4.0 SUMMARY OF RESULTS

During the hottest period of the summer, the impact on the region is directly felt in increasing electrical
demand on the Tennessee River watershed to provide cooling water. TVA RSO&E continues to balance
economic, social, and environmental watershed activities for meeting the area needs along with mixing
various upstream reservoirs in an attempt to minimize the Chickamauga Reservoir temperature. Evaluations I R2
reported in this report find reasonable assurance that margins exist in the operation of WBN with an UHS
temperature up to and Including 880F. It is concluded there is low risk to the health and safety of the public
and to the personnel and equipment at WBN. This engineering report summarizes the various reviews of
the limiting components and finds that WBN plant operation up to an ERCW supply temperature of 880F is
acceptable for all plant conditions and accident scenarios. Affected design basis documents (UFSAR,
Design Criteria, Technical Specifications, Calculations, and System Descriptions) will not be revised until
after NRC approval of the requested Technical Specification Change.

The effect of the proposed UHS increase of 30F to 880F has been examined in detail on equipment,
components, systems, and safety analysis and documented in Section 3.0. The proposed change has been
demonstrated to be an acceptable increase to the UHS temperature limit based on available margins in three RI
areas, specifically, 1) there are margins in the river system water level for LODD scenarios and also in the
ability to moderate the temperature of the UHS; 2) there are margins to the allowed maximum peak pressure
in the containment design based on containment reanalysis, and 3) there are sufficient margins in the ERCW
system flow rates to each affected component.

There is no increase in risk to the public health, to equipment, or the plant site. There is no increase in risk
to shutdown, inspections, system alignments, or operator burden for this plant condition. No component is
affected by the proposed change in a way that would result in transient of a different kind than that previously
evaluated. No new analysis methodologies were utilized in any evaluation performed in support of this task,
and methodologies utilized for certain critical analyses are consistent with previous NRC reviewed and RI
approved methodologies. Existing procedures are adequate to control plant activities.

Operating equipment performance weaknesses, degraded conditions, and system health have been
considered in this evaluation.
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5.0 RECOMMENDATIONS

5.1 Technical Specification 3.7.9 maximum temperature can be raised to 880F.

5.2 Revise SSD's as necessary to reflect seasonal increase in ERCW temperature above 850F. R2

5.3 Issue EDC/ Design Change Notice to revise SSD's/System Descriptions/FSAR

5.4 Revise UFSAR, System Descriptions, Design Criteria, and other key design documents to ensure IR
that 880F is considered in future procurements, specifications, analyses, and evaluations.

5.5 Continuing monitoring of RCW cooled components is warranted to assess any limiting components
on continued plant operations.

5.6 Revise UFSAR and System Description to require Diesel Generator Heat Exchangers be
cleaned once a year during spring, within a time frame no earlier than March 1st but no later
than June 30th.

5.7 Revise appropriate procedures to require Engineering to initiate reviews of open items associated
with ERCW temperature, such as GL91-18 issues, TACFs, etc., prior to reaching the ERCW design
temperature of 850F.

5.8 Revise the Technical Specifications Bases (and appropriate procedures) to address contingency RI
actions in 5.7 above for plant operation at UHS temperature exceeding 850F. These actions will
require performance of an engineering evaluation and appropriate risk-management actions:

(1) To confirm UHS operability for existing ERCW equipment problems that would remain
concurrent with UHS temperature above 850F, and

R2
(2) Prior to initiating an elective work activity that would render an ERCW component required

by LCO 3.7.8 inoperable.
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6.0 REFERENCES

WBN Technical Specification, Plant Systems, 3.7.9 Ultimate Heat Sink
FSAR Section 9
AOI-13 Loss of ERCW
AOI-14 Loss of RHR Shutdown Cooling
AOl-15 Loss of Component Cooling Water
AOI-22 Break of Downstream Dam
SOI-67.01 ERCW System
S01-70.01 Component Cooling Water System
S01-74.01 Residual Heat Removal System
SO1-3B.01 Auxiliary Feedwater System
GO-6 Unit Shutdown from Hot Standby to Cold Shutdown
1-47W845 Series MECH Flow Diagrams ERCW
1-47W865-3 Flow Diagram AC Chilled Water
1-47W865-7 Flow Diagram AC Chilled Water
TI-79.000 GL 89-13 Heat Exchanger Test Program
WM-28-1 -85-100 Effect of WBNP and WBSteamPlant Discharges on Chickamauga Reservoir Water

Temperature
PTI-67-02 ERCW Preoperational Test Instruction/Record
N3-78-4001 SFPCCS System Description
N3-70-4002 CCS System Description
N3-67-4002 ERCW System Description
N3-74-4001 RHR System Description
N3-72-4001 CSS System Description
N3-84-4001 Flood Mode Boration System Description
N3-03B-4002 Auxiliary Feed Water System Description
N3-30AB-4001 Aux. Bldg HVAC System Description
N3-30CB-4002 Cont. Bldg HVAC System Description
N3-30ADB-4002 Addtl D/Generator Bldg HVAC System Description
N3-30DB-4002 Diesel Generator Bldg HVAC System Description
N3-30PS-4002 Pumping Station HVAC System Description
N3-30RB-4002 Reactor Bldg HVAC System Description
WB-DC-20-20 Traveling Water Screens & Trashracks Design Criteria
WB-DC-40-29 Flood Protection Provisions Design Criteria
WB-DC-40-37 Heat Rejection System Design Criteria
WB-DC-40-63 Raw Cooling Water System Design Criteria
WB-DC-40-28.2 Additional Diesel Generator Building Environmental Control Design Criteria
EPMRCT121490 Calculation: ERCW Maximum Rejected Heat Load Requirement
EPMJFL120285 Calculation: ERCW System Flow Requirements
EPMSC101987 Calculation: ERCW Temperature at the Outlets of various Space Coolers, Air

Conditioning Condensers and Heat Exchangers
EPMVA043092 Calculation: Analysis of Extreme Intake Water Temperature
MDQ001 07020010069 Calculation: Determination of CCS Heat Exchanger C Performance under Fouled

Conditions
MDQ1 070000061 Calculation: CCS Heat Exchanger STER Validation
EPMJN01 0890 Calculation: Performance of CCS Heat Exchangers
MDQ00008220020077 Calculation: Emergency Diesel Generator Jacket Water HX Evaluation
MDQ00006720020078 Calculation: 88°F UHS Impact on ERCW Cooled Components
MDQ00006720020079 Calculation: 88°F UHS Impact on ERCW Cooled ESF and HVAC Equipment
WBNOSG4-136 Calculation: Transient AB TMG Model
N3-PA-52 Calculation: Evaluation of Impact of 88°F ERCW (UHS) on Safety Related Piping

and Pipe Supports
WBN Technical Requirements Manual (Not affected)
Regulatory Guide 1.27, UltimateHeat Sink for Nuclear Power Plants, R1, Mar. 1974; and R2, Jan. 1976
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UFSAR 2.4.4 Potential Dam Failure, Seismically Induced
UFSAR 2.4.11.1 Low Flow in Rivers and Streams
UFSAR 2.3 Meteorology
UFSAR 2.4 Hydrologic Engineering
UFSAR Appendix 2.4A Flood Protection Plan
UFSAR 2.5 Geology, Seismology, and Geotechnical Engineering Summary of Foundation

Conditions
UFSAR 6.0 Engineered Safety Features
UFSAR 6.2 Containment Systems
UFSAR 9.2.1 Essential Raw Cooling Water (ERCW)
UFSAR 9.2.2 Component Cooling System
UFSAR Fig 9.2.2-Series, Essential Raw Cooling Water Flow Diagrams
UFSAR 9.2.8 Raw Cooling Water System
UFSAR 9.3 Process Auxiliaries
UFSAR 9.4 Air-Conditioning, Heating, Cooling and Ventilation Systems
WBN System 67 Health Reports
IE Circular 78-13 Inoperability of Multiple Service Water Pumps
IN 81-21 Potential Loss of Direct Access to Ultimate Heat Sink
IN 86-96 Heat Exchanger Fouling Causing Inadequate Operability of Service Water Systems
IN 88-37 Flow Blockage of Cooling Water to Safety System Components (Asiatic clams)
IN 88-65 Plant Operation Beyond Analyzed Conditions
GL 89-13 Service Water System Problems Affecting Safety-Related Equipment
GL 89-13 Supplement 1, Service Water System Problems Affecting Safety-Related Equipment
NRC Inspection Manual, Inspection Procedure 71111.07, Heat Sink Performance
NRC Inspection Manual, Part 9900, Technical Guidance, Section 3.7.5, Ultimate Heat Sink
Technical Specification TF-330 R3, Industry/TSTF Standard Technical Specification Change Traveler,
Allowed Outage Time -Ultimate Heat Sink
Information Notice No. 81-21: Potential Loss of Direct Access to Ultimate Heat Sink Description of
Circumstances: IE Bulletin 81-03, issued April 10, 1981, requested licensees to take certain actions to
prevent and detect flow blockage caused by Asiatic clams and mussels.
1-SI-OPS-000-002.0, shift log, Revision 64
1- 0-PI-OPS-000-666.0 R0, River Temperature Limits Specified by WBN site specific NPDES Permit
0-TI-SXX-000-146.0R0 Program for Implementing NRC Generic Letter 89-13
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7.0 LISTING OF ATTACHMENTS

Updated Predictions of Chickamauga Reservoir Recession Resulting From Postulated Failure of the South
Embankment at Chickamauga Dam, November 2002, River Systems Operations & Engineering

Monitoring & Moderating WATTS BAR Ultimate Heat Sink, November 2002, River Systems Operations &
Engineering

Listing of Calculations/Documents reviewed (Appendix A of Calc MDQ00006720030078)

Westinghouse Document; Effect of Increased ERCW Temperature, WAT-D-1 1144
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PREDICTIONS OF CHICKAMAUGA RESERVOIR RECESSION AT WATTS BAR
NUCLEAR PLANT RESULTING FROM POSTULATED FAILURE OF THE SOUTH
EMBANKMENT AT CHICKAMAUGA DAM

EXECUTIVE SUMMARY

In the fall of 2002 Tennessee Valley Authority Nuclear (TVAN) performed computations to
support a technical specification change allowing Sequoyah Nuclear Plant (SQN) to
operate at a higher ultimate heat sink (UHS) temperature'. At the request of TVAN, River
Scheduling performed a re-analysis of the upstream effects of postulated non-flood failure
of Chickamauga Dam to ensure that sufficient water surface elevation would be maintained
in Chickamauga Reservoir to provide a source of cooling water to safely shut down the
nuclear plant in the event of an emergency. The most-likely mechanism of failure for
Chickamauga Dam (a combination of concrete and earth structure) would be a breach in
the earthen dam embankment2. The analysis performed by River Scheduling updated
breach parameters consistent with current industry criteria and established a most-likely
breach scenario. The reservoir was then analyzed using TVA's Simulated Open Channel
Hydraulics (SOCH) computer model3 to simulate water surface elevations and discharges
as the water recedes after postulated dam failure. Results indicated that after reaching a
near steady state 60 hours past failure, water surface elevations at SQN would be entirely
dependent on river geometry and outflow from Watts Bar Dam.

TVAN is now performing computations to support a similar technical specification change
to allow Watts Bar Nuclear Plant (WBN) to also operate at a higher UHS temperature.
Using the breach scenario developed for the SQN analysis the reservoir was re-analyzed
with the SOCH computer model to determine the effects of reservoir recession at WBN.
Results of this new analysis indicated that discharge from Watts Bar Dam would be able to
reverse the effects of reservoir recession within the first 24 hours after failure, and
thereafter a steady water surface elevation at WBN could be maintained that would be
dependent entirely on the amount of discharge from the dam.

DEVELOPMENT OF THE BREACH SCENARIO

The paragraphs below summarize the research and sensitivity testing performed by River
Scheduling in the fall of 2002 to develop the breach scenario.

Choosing Breach Prediction Parameters

Reservoir recession curves were computed in 19884 to support a submittal to the Nuclear
Regulatory Commission. Computations supporting those curves assumed:

Chickamauga Dam fails during a non-flood event,
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* Chickamauga Reservoir water surface elevation is 681 feet above mean sea level
(ft-msl) at the time of failure,

* An instantaneous failure of a 1000-foot wide breach occurs, and
* The breach has vertical side slopes in the south embankment extending to bottom

elevation of 630 ft-msl.

Most research in breach parameter prediction is focused on the size and timing of the
downstream flood wave rather than reservoir impacts, with the general assumption that for
large capacity reservoirs the size of the breach, length and depth, is the most important
parameter upstream. However, the additional breach variables of side slope and time to
failure were also examined, as well as variation in starting pool elevation and the impact of
tailwater elevation during failure.

A literature search was performed by the TVA Corporate Library for any advances in
research beyond those detailed in the Bureau of Reclamation's Dam Safety Office 1998
publication entitled "Prediction of Embankment Dam Breach Parameters: A Literature
Review and Needs Assessment"2. The multi-database search was unsuccessful in finding
any new information to supplement the 1998 report. Failure criteria in current industry use
were also reviewed by TVA Dam Safety staff.

Current industry use and the Bureau of Reclamation Report were in agreement at
assuming a maximum postulated breach width at 5 times the dam height. Top of
embankment elevation is 706 ft-msl. TVA's 1988 computations used a south embankment
bottom elevation of 630 ft-msl, and no compelling reasons emerged during this analysis to
alter this assumption. Therefore, dam height is 76 feet and the maximum likely breach
width would be around 400 feet. This indicates that based on the latest research, the
breach width was overly conservative in the 1988 computations. Narrower or wider widths
would be expected to impact the initial hours of rapid water recession. Sensitivity to breach
width was tested by comparing breach widths of 300 and 1000 feet. Modeled results
showed that during recession the time to reach any given water surface elevation at SQN
would be about 4 hours longer for the smaller breach. After 60 hours little water surface
elevation difference would be noted.

Vertical side slopes and instantaneous failure were also chosen as reasonably
conservative assumptions. Both of these parameters were tested for sensitivity to variation
using a side slope range from vertical to 1:1 and a time of breach development range from
instantaneous to 1 hour. Both tests showed nearly identical results over the range of
variation, confirming the original assumptions.

From an understanding of current industry standards, research, and results of sensitivity
analyses, it was concluded that the optimum breach parameters to be used in this analysis
should be the following:

* Breach width = 400 feet
* Bottom of Breach = elevation 630 ft-msl
* Time to fail = 0 hours (instantaneous)
* Breach side slopes = vertical
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Reservoir and Tailwater Conditions at Time of Failure

The 1988 recession computations assumed an initial reservoir elevation of 681 ft-msl,
which is the normal August to September summer level shown on the seasonal guide
curves for the Chickamauga Project (see attached operating guide)5. In early summer the
guide curve shows an elevation of 682.5. The reservoir levels are lower at other times of
the year, but the ultimate heat sink limit is not approached during these times.

Results of the sensitivity tests of various initial pool elevations at the dam showed that the
water surface elevations at WBN following failure would drop at a consistent rate for the
first 12 to 24 hours regardless of initial pool level. By the second day a minimum pool
elevation would be reached dependent on upstream inflow. Therefore, a summer
operating elevation of 680 ft-msl was adopted for the failure scenario because it is the
expected minimum operating level for the reservoir during the summer.

Computation requires the development of an after-failure rating curve relating water
surface elevation to discharge. The equation for open channel contraction discharge, as
provided earlier4, is

Q = C A [2g (Ah + a, (VI2 /2g) - hr)]

in which C was assumed to be 0.7, and the term a, (VI / 2g)2 - h1) to be zero.

Where: Q = discharge through the breach
C = a constant
A = breach area (width x depth)
g = acceleration of gravity
Ah = actual head differential (headwater - tailwater)
Czl (V1

2 12g) = head due to water velocity (V1) The energy coefficient, ac, corrects
for non-uniform velocity distribution

he head loss due to friction

Therefore, with discharge dependent only on breach width, flow depth, and the changing
difference between headwater and tailwater elevations, a discharge rating curve was
developed. Current modeling efficiencies allowed the development of a family of tailwater
elevations for each of the inflow discharges. Tests were made, then, to compare the
impact of using these model-generated tailwater ratings with the single tailwater rating
used earlier. Results showed that the predicted water recession using model-generated
curves would slightly lag the original 1988 predicted recession. The maximum delay is 2 to
3 hours, occurring between 24 and 36 hours after failure. Using model-generated tailwater
relationships also predicts slightly lower (less than 1 foot) steady elevations after 60 hours.
This difference would diminish further in the following days.

Therefore, the following conditions were added to the breach scenario above:

* Initial Chickamauga Pool = Elevation 680 ft-msl, and
* Model-Generated Tailwater Rating Curves
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UPDATED RECESSION CURVES FOR WBN

River hydraulic conditions at WBN were modeled using the failure scenario described
above and a range of likely discharges from Watts Bar Dam (see attached operating
guide). The result is a recession curve for each discharge. Comparing curves shows that
at WBN all reservoir recession would occur in the first 24 hours after failure. Through the
second and third days the water surface elevation would slowly stabilize at a level
dependent on Watts Bar Dam discharge. For Watt Bar discharge equal to a minimum flow
of 14,000 cfs, as described in the FSAR/EAP for WBN, the total drop in water surface
elevation would be about 7 feet.

A possibility of zero discharge for the first 12 hours from Watts Bar was tested as a part of
the SQN analysis. The same conditions were tested for this analysis and results indicated
little negative impact from this possible occurrence. With no discharge the recession rate
observed at WBN would be slightly faster and at 12 hours the water surface elevation
would be about two feet lower, although still not reaching the minimum from the full
discharge scenario. The initiation of discharge at hour 12 would quickly interrupt recession
and at 24 hours the two possible scenarios (with and without initial discharge) would show
nearly identical water surface elevations.

Results indicate that sufficient water surface elevation can be maintained to provide WBN
ultimate heat sink even after a postulated failure at Chickamauga Dam. Attachment 1
shows water surface elevation at the plant site vs. time since failure for the updated breach
scenario for a range of likely discharges from Watts Bar ranging from 6,000 cfs to a
maximum of 20,000 cfs.

THE TVA DAM SAFETY PROGRAM

TVA formalized its Dam Safety Program in the early 1980s to ensure consistency with
Federal Guidelines forDam Safety. Dam Safety civil engineering general inspections are
performed at all projects every 5 years with intermediate inspections performed annually.
The 5-year general inspection includes a thorough review of the history, design basis,
instrumentation data, and recent maintenance recommendations. The annual inspections
are a walk-through review of the project. Thorough mechanical/electrical inspections are
performed every 2-1/2 years. The dams are also inspected monthly by plant or site staff
using checklists to make any pertinent observations. Copies of reports on all inspections
with full documentation, inspection drawings, and data collected are kept with both the
Chattanooga and Knoxville Dam Safety offices and are also available through electronic
document management systems.

Instrumentation data is continually collected and reviewed to support a continuing
assurance of the safety of the dam. Periodically, an Instrumentation Project Performance
Report is issued which reviews the history of the project, evaluates the appropriateness of
the instrumentation and frequency of observation, identifies conditions which might
threaten dam safety, and evaluates the structural and geotechnical performance of the
dam.
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Emergency Action Plans have also been prepared for each project to minimize potential
loss of life and property damage if a failure should occur. In the event of an emergency,
Dam Safety staff would evaluate the situation and take appropriate measures to prevent
dam failure, if possible. This would include direct contact with any and all sources to
procure emergency equipment, materials, and labor to prevent or lessen the magnitude of
a dam failure. Sources for these items have been identified, and are kept current by
procurement for each project, as part of the emergency preparedness process..

The focus of TVA's Dam Safety Program is to ensure the integrity of the dam through
inspections, monitoring, and maintenance.

6



References:

1. Allen, Stephen C., Lindquist, Katherine F., and Lowe, Gregory W., "Updated
Predictions of Chickamauga Reservoir Recession Resulting from Postulated Failure
of the South Embankment at Chickamauga Dam," TVA River Scheduling,
November 2002.

2. Wahl, Tony L., "Prediction of Embankment Dam Breach Parameters: A Literature
Review and Needs Assessment." U.S. Department of the Interior, Bureau of
Reclamation, Dam Safety Office, Water Resources Research Laboratory, DSO-98-
004, July 1998.

3. Garrison, J. M., J. P. Granju, and J. T. Price. 'Unsteady Flow Simulation in Rivers'
and Reservoirs," Journal of the Hydraulics Division, American Society of Civil
Engineers, Volume 95, Number HY5. Proceedings paper 6771, September 1969,
pages 1559-1576.

4. Newton, Donald W., MSequoyah Nuclear Plant (SNP) - Reservoir Recession Curves
- Postulated Failure of Chickamauga Dam." TVA Flood Protection Branch
memorandum to Mark Burzynski, TVA Sequoyah Nuclear Plant, June 6, 1988.

5. TVA River Scheduling, "Chickamauga Operating Guide." Unpublished MS Excel file
CHICKAMAUGA.XLS dated February 18, 2002.

May 15, 2003

7



ChIckDrawDownatWBN1.xis

Watts Bar Nuclear Plant Water Surface Elevation vs. Time Since Chickamauga Failure
For HW = 681' and Various Watts Bar Discharges with Breach Configuration: L = 400', Z - 0, Elevation = 630'

685 . . .

............................................................ '.''"''.''

.......... .... . . . .---- Watts Bar Discharge = 20,000 CFS

....................... ...................-- WttsBa...chrge......'--- Watts Bar Discharge = 14,000 CFS'
........................ t B................................. Watt s Bar Discharge =6,000 CFS'

. . ..0- .... X ., . ,.:

....... ..... - .,........ .F . ... . . . . . . . . . . . .. . . . . . . . . .. . . ......-

.. ' .............. ............. ,...........

.L

. . . . . . . . . . . .. . . .. . . . _. _ . . .. . . . .. . . .. . . . .. . . .. . . .... . . .. . . .. ; . .. .

O \ ... ~~~~.............. ............................. ................. ..........,''..,',.''''

C6675

._
I67- .'.-.--.....

04.

L. . . . . . . .. . . .. . . . .. . . . ,.,, . .. . . . . . . . . , IE
0

6 0..................... ......................................................... . . . . ...... ......................... ............

................ ............................... .......... ,;...... ......... ;................

6 6 5 , I I I + + .
0 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204 216 228 240

Hours Since Failure of Chickamauga Dam Down to Elevation 630



ChickDrawDoumatWBN1 .ds

Watts Bar Nuclear Plant Water Surface Elevation vs. Time Since Chickamauga Failure
For HW = 680' and Various Watts Bar Discharges with Breach Configuration: L = 400', Z = 0, Elevation = 630'

685

. .. Watts Bar Discharge = 20,000 CFS...................... . . .. . . .. . . . .. . . .. . . .... . . .. . . . . . . .. . . . .. . . .. . . . . . . . . .. .................. .

.. . -- Watts Bar Discharge = 6,000 CFS'
~~~~...... ........... . .. . ......... . .. ..... .. .. .... . .. .. ... .... ..... .... .. .. . ....... ...

.680 '...... _ ..................... T........_

MI
0 1\;

.' .\\. . , j. . . .. . . .. . . .... . . .. . . . .. . . .. . . .. .. . . .. . . .... . . .. . . . .. . . .. . . .... . . .. . . . ,.. . . .. . ,. . . , , .. .,.;

oL .. . ..

E \.\ ...................... .....-.. ,.,.'..,._.V..................:;.

6 5 .\ -\ ----- ..... ... . . . . ................................... . . . . . . .. . . . . . . ............. ... . ', .. ' j.. ''
= . w ~~.\,............... .. .......... ... ,;j .......

LCU

,0 *-----.4

@ 670~~ .. ..... ..... .... ..... .......... .. ...I.. ..... ...... .. ..... .. .... .... ... .................. .... .............. .. .... .......,, :~ - *-: 'ii-:i-j,;;

: . ' ' ' ' . , ; i , : j

.J

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

0

..... . , ........ . . . . .. . . ... . . . . . . . . .. . . .. . . . .. . . .. . . j. .*js,,j.

†. . ....

665-
0 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204 216 228 240

Hours Since Failure of Chickamauga Dam Down to Elevation 630



ChickDrawDonatWBN1.xs

Watts Bar Nuclear Plant Water Surface Elevation vs. Time Since Chickamauga Failure
Various Initial Chickamauga HW Elevations with Bottom Breach: L = 400', Z = 0, Elevation = 630'

(Watts Bar Discharge = 14,000 cfs)
685 -

.. . . .. ... . .. . . . .. . .. . . . .. . .. . . . .. . . . .. . . . . . . .. . . . . . . . . . . . . ... . . . . . . .. . . . .. . . ... ... hcaag W=61 . .. . .. .. .. ................ ... ... ... ... ....... .. ... .. ... .. .. Chickam auga HW = 682.5'
.--- Chickamauga HW = 681'

.E \ . . . .. . . . . . . .. . . . .. . . :.. . . . . . . .. . . . .. . . .. . . . .. . . .. . . . . . . .. . . . . . .
- .Chickamauga HW = 680'

60 I\ . -- -- Chickamauga HW = 675'
co 6 8 0 - .' ........... .. .. . . . ............................................................................................................... .........

. \- - - Chickamauga HW = 670'
.. V. '!\: - __............. .:

L ~~~~~~~. . .. , . . .... . . .. . . .... ,. . .. . . .. . ;..... . . .... . . .. . . . .. . . .. . . . .. . . .. . . ... . . . .. . . .... . . .. . . . .. :,,,.................... ,;

co

..; . .... .. .. .... . .... . . .. ..-.. ... . .. .. . . .IL.

° 675- ..... t \\ .

C6 6 5. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . ....... ...... . . . . . . . . . . . . . . . . . . . . . . . . . . .:.. . . . ... . ....... ....... ..................... ...... .................. ..:......... ......... .. :'
C1

c.. .: . . .

... ... .......

> ~~~~~~~. ... . . . .. . . .. . . .. . . .. . ..... . . .. . . . .. . . . . . . . . . . . . . . . . ......,... j..

67 . ..... ....... ...... .... .. . . . . . . . . . .. . . . .. . . . . . . .. . . . .. . . .. . . .. .. . . .. . . . . '. . . . . . . j. . . .. . . .. .. . . .. . . . . . .. . . .... ...j . . .. . . .

665 .... ,: ..... * .-- *.---.*-,
67 ....... -....... ,: :.......;, ':

. . . . . .. . .. .. . . .. .. . .. . . . :,;... . .. . . .. . . . .. . ... , . ... . . , j . ... ..

. . . . .. . . .. . . . . .. . . . . . . . . . . . . . .. . . . .. . . . . . . . . . . .. . ,.. . , j.. .. . ., . .. . .

665-
0 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204 216 228 240

Hours Since Failure of Chickamauga Dam Down to Elevation 630



ChickDrawDownatWBN .)ds

Watts Bar Nuclear Plant Water Surface Elevation vs. Watts Bar Discharge Delay
For HW = 681' wl Watts Bar Shut Off for First 12 Hours -- Breach Configuration: L =400', Z = 0, Elevation = 630'

(Watts Bar Discharge 14,000 cfs)
685

. . . .. . . .. . . . .. . . .. . . . .. . . . . . . .. . . .... ........ ' ,; ',8'i;

....................... ........ . . ...... . . .. . . . .. ... .. . . . ......................................... ---..ts B. Dis..rgewith 1.HourDelay
- - - Watts Bar Discharge with 12 Hour Delay

...............................................................................

-W atts Bar Discharge Without Delay --

. ......... . ......... . ............. ............ r i
C. 680 - ....... . . . . . . . ......................... ... .

. .. . . . .. . . .. . . . .. . . .. . . ... . . . . .. . . . . . . .. . . . .. . .... . . . .. . . .. . . .... . -*

°. . .. . . . .. . . .. . . . .. . . .. . . ...

L.0

E ..... ~. . .. . . .. . \ ,;.. . . . . . . .. . . . . . . .. . . . .. . .... . . . .. . . .. . . . .. . . .. . . . .. . . .. . . . . . . ........ .-i-t1F......

C6 6 5................ ......................................... ......... ... .S .. . .... .......... .... ..... .. .................... .............. ......... ..........
_ . ... .. . . ... . . . .. . . . . . . . . . . . . .. .. .

. 6 70 ..... _............

L. . . .. . . ...i.. .. . . .... .. . .. . . ..... . ... . . . . .. . . ...

.67 0 ........... ........................

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

. . . :.. . . . . . . . .. . . .. . .. . .. . . .. . . . . . . .. . . . . . .. . . . . .. .. . .. . . . . . . .. . . . .. . . .. . .. .. .:9.9!-.9F'''''"''9''"' 0'''''

665 i
0 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204 216 228 240

Hours Since Failure of Chickamauga Dam Down to Elevation 630



CHICKAMAUGA OPERATING GUIDE
688 . , * CLOSURE: 1-1540_

MAX EL 686.99 AT 1800 5-9-84 4 UNITS14O0mW.43.000 CF
687 ---. -.--------- -- - - - -- - ---- -------- ------ DA 18675S. ML

. ,50,200 DSFnN RO.

686 - - - LEVEL POOL STORAGE:
TOP OF GATES: EL 685.44 ; EL IN STRG

582.5 1.15 313.8-4
685 -------- --------- ------------------- …---------r…--------…---------…--…-----…--------------- 682 1.33 304.82

681 1.68 287.40
680 2.01 270.73

.579 2.33 254.75
684 2.64 239.44

- 677 2.93 224.81
676 3.20 210.87

683 --------- --------- ,--------- -------- ,-I--------|--- NRA-AIU:E 625~~~~~~ 65 34 9.3_6NORMAL MAXIMUM: EL 682.5_ _- -- _675 3.47 197.53

zL 682 . - - - - - - - - n - -~~~~- - - - - --- - - - - - - - - -----------r-~\ -\ -o-----r----n----r---T-----

6 8N EL 681.0
- 681 -- -- - -- - - - -- - - - - =-- ------------------------ -- -\/------

t 8 w~~z~~~~~~l__n__ POOL FLUCTUATEDt1.OFOOT |-'---- ---- i----

, , , I

6799 - ---- - - - - - -_ - - - -- - - - ---- - - - -- - - --n-------- -- - - - --- - - - -- - - - - - - - - --- - - -- - - - -r- - - - -- - - ---- - - ----- - -------

67 7 - - - - - - - - -- - - - - -- - - - - - - - - - - r- - - - - - -r - --7 - - - - - - - -r - - - - - - - -- -~~~T~ ~ ~~~~

NORMAL MINIMUM: EL6675.0

I 1,,II I I

I I IfII|

h . :III** I I I I

w - II ; I$'

679-

6748

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC



WATTS BAR OPERATING GUIDE
748

a . a a CLOSURE: 1.1-42
S HOURS TO CHICKAMAUGA

747 - - - - - '-- -- - - - - - - - - - - - - - - - - - - - - - - 5 UNITS * 175 MW * 45,000 CFS
MAX EL 746.48 AT 0100 5-10- O 8A-1790SO.ML

* , , *. ; ,48,130 DSFIIH tO.

746 --- -- - - - - - -- - - - - - -- - -

, EL IN STRO

TOP OF GATES: EL 745.0 745 0.00 592.39
745 ___ ____ 741 1.73 509.20

, 40 2.13 489.79
739 2.52 470.97
738 2.90 452.73
T 3 r 737 3.27 435.04

: a , , a , ,736 3.63 417.91

735 3.97 401.31
743 --------5--------------------r--------n-I---------r -------- 7--------- I--------- r--------n-- i------ ~~r----------_ __ _-----

743 --.-- ---- -- --

.742

WU , m

742 RAG 2- - FEET ------- ; ------- - - - - - - - - - - - - - - - - - - - - -I- - - - - - - - - - - - - - ---- - - - - - - - - - -' - - - - - - - - - -- - . ____

O NORMAL MAXIMUM: EL 741.0

: , a a , , , ,. a a a

a I a ' V.Y\ 0 Y'IV \a

L, a , I . .I I I a '

739-

: a a , * I JU a ' a ' T
738

JA aE aA aP aA aU V U E C O E



MONITORING AND MODERATING WATTS BAR ULTIMATE HEAT SINK

RIVER OPERATIONS

TVA manages the Tennessee River and power plants as an integrated and balanced system. The
river system is operated to:

* Help protect people and property from floods;
* Maintain a navigable waterway;
* Supply reliable, flexible, and affordable hydropower;

Enhance conditions for aquatic life; and
* Provide water for drinking, recreation and industry.

Providing water for industry includes providing adequate cooling water for TVA's thermal
plants.

Special operations of the river system are used to mitigate intake temperature at Watts Bar
Nuclear Plant (WBN). Special operations to control the intake temperature are planned,
depending on the magnitude of the temperature problem. The special operation options to solve
issues are listed below. Depending of the level of mitigation needed, these may be used singly or
in combination.

Unit Preference

When the temperature reaches the first threshold, unit preference is implemented. Watts Bar
Hydro Plant, located upstream of Watts Bar Nuclear Plant, has five hydropower units. Under
normal circumstances, the most efficient unit is operated first. If more hydropower or flow is
needed, the next most efficient unit will be loaded, etc. Watts Bar Hydro Plant Unit 5 is located
near the original river channel. Water released from Unit 5 is generally cooler than that released
from hydro units located closer to the river bank. When the ultimate heat sink water temperature
limit is approached at Watts Bar Nuclear Plant, TVA runs Unit 5 preferentially to supply cooler
water for the nuclear plant. This option does have the drawback of reducing dissolved oxygen in
the Watts Bar tailwater, which can impact aquatic life.

If Unit 5 preference alone is not sufficient to ensure water temperature compliance at Watts Bar
Nuclear Plant, TVA may stop using one or more of the other units altogether at Watts Bar Hydro
Plant. Units I and 2 are located near the bank, in shallower water. These units generally release
warmer water than Unit 5.

Steady Flow

When unit preference is not sufficient to ensure water temperature compliance at Watts Bar
Nuclear Plant, TVA provides steady flows from Watts Bar Hydro Plant. Varying the rate of
hydropower generation during the day helps TVA supply reliable and affordable electricity.
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Varying the flow rates in the reservoir can cause mixing of warm surface water with cooler water
at the bottom of the Watts Bar Reservoir. This mixing can increase the release temperature from
Watts Bar Hydro plant, which can increase the intake temperature at Watts Bar Nuclear Plant.
Under a steady flow operation, hydropower generation does not follow power demand, but is
held constant 24 hours a day. Steady flow reduces mixing in Watts Bar Reservoir and helps
protect the cold water, on the bottom of the reservoir, to supply to Watts Bar Nuclear Plant.
However, this option can create problems with low dissolved oxygen in the reservoir, which can
impact aquatic life.

Cold Water Releases Upstream

When steady flow is predicted to be insufficient to ensure water temperature compliance, TVA
may provide special cold water releases from upstream locations, such as Norris and/or Tellico
Dams. This operation was performed in 1988 for Sequoyah Nuclear Plant, and strongly
considered again in 2000. This option is perhaps the most costly because it also requires special
operations of Melton Hill, Fort Loudon, Watts Bar, and Chickamauga Hydro Plants, as well as
other upstream projects, to preserve the integrity of the cold water releases. These operations
can also be damaging to other multipurpose objectives of the reservoir system.

Each of these options comes at a cost to TVA. Power prices are much higher during peak
demand hours than at night. Therefore, reducing generation during peak power demand hours
and increasing generation during off-peak can be costly. For this reason, these special operations
are only conducted when necessary to ensure an ultimate heat sink for the nuclear plants.
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PROCESS

The general process TVA uses to plan these operations is outlined below.

Provide Cost Forecast

TVA Customer Service and Marketing (CS&M) uses numerical models to predict power costs.
CS&M sends the 6-month hourly price forecast to the TVA River Scheduling Forecast Team.
TVA Transmission and Power Supply (TPS) sends the shorter term price forecasts to the
Forecasting Team.

Develop River Schedule

The Forecasting Team develops a schedule that would optimize the hydro value, subject to
non-power river constraints, using a numerical river scheduling model. The value of the current
week's generation and of hydro energy in storage provides the standard of measure. Once the
optimum water volume is determined, the block cost data is used to determine the daily and the
6-hour allocations.

Provide Plant Information

Watts Bar Nuclear Plant personnel provide information to the TVA River Operations
Hydrothermal Team regarding:

* Plant capacity and intake temperature limit at full load.
* Unit availability and MW already derating.
* Amount of derate needed per degree of intake temperature rise.
* Cooling tower and discharge diffuser performance data.

Many of these factors can impact the discharge temperature, which can impact the intake
temperature during periods of recirculation in the reservoir.

Forecast Water Temperatures and Flows

The Hydrothermal Team uses current and forecasted weather and flow, as well as nuclear plant
performance and river characteristics, to model water temperatures at the nuclear plant.
Numerical hydrothermal models are used to predict water temperature and flow past the nuclear
plant. If no water temperature or flow violation is predicted, the process ends for the day, or until
the next flow forecast is issued or other conditions chance.
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Evaluate Alternatives

If the ultimate heat sink water temperature limit is threatened at Watts Bar Nuclear Plant, the
Hydrothermal Team uses the numerical models to test alternative hydro release schedules to
determine their effect on compliance at the thermal plant. If a suitable solution is found, a
recommendation will be sent to the Forecasting Team.

The Forecasting Team uses the river scheduling model to test the proposed change. If the
alternative involves hydro unit preference, the TVA Reservoir Releases Improvement (RRI)
Team offers information on how this change would affect achievement of dissolved oxygen
targets. The Forecasting Team also discusses the proposal with TPS and TPS provides
additional updated information on'power purchase availability and reliability issues.

Implement Change

If the alternative river schedule is needed to ensure ultimate heat sink for Watts Bar Nuclear
Plant, TPS and River Scheduling Forecast and RRI Teams implement the change. The
Hydrothermal Team contacts thermal plant personnel regarding the change. If a change in hydro
operations is recommended, the Forecast Team contacts the River Scheduling Hydro Production
Coordinator, who contacts hydro plant personnel.

MONITORING

TVA carefully monitors water temperature in the river system. Monitoring stations for Watts
Bar Nuclear Plant ultimate heat sink are located at:

* The nuclear plant Emergency Raw Cooling Water (ERCW) supply header,
* The tailrace of Watts Bar Hydro Plant Units 1, 2, 3 and 5.

The water temperature sensors at the ERCW intake consist of thermocouples l-TE-67-455, 1-
TE-67-456, 2-TE-67-455, and 2-TE-67-456. They have a range of 32 deg F to 120 deg F and are
accurate to +1.8 deg F. The sensors are laboratory-certified and checked for accuracy before
installation. A data logger collects, processes and transmits data from the ERCW intake to the
Watts Bar Nuclear Plant Integrated Computer System. This system exchanges information with
a computer at the Environmental Data Station.

The water temperature sensor at Watts Bar Hydro Plant 3 consists of an epoxy-coated thermistor
composite device, constructed for linear response. It has a range of 30 F to 120 F and is accurate
to +0.27F. The sensor is laboratory-certified and checked for accuracy before installation. A
data logger collects, processes and transmits data from Watts Bar Hydro Plant Unit 3 to the
Environmental Data Station computer.

The Environmental Data Station computer outputs data to Watts Bar Nuclear Plant, and to the
remote access computer in Chattanooga, every 15 minutes. The remote access computer
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provides secure and high-speed data transfers. These data are available to authorized users
throughout TVA through TVA's wide area network.

The water temperature monitors at Watts Bar Units 1, 2 and 5 consist of Hydrolabs. These have
a range of 32 deg F to 120 deg F and are accurate to +0.54 deg F. The sensors are laboratory-
certified and checked for accuracy before installation. Data from the Hydrolabs are transmitted
by fiber cable to the Water View computer at the hydro plant. These data are transmitted
through TVA's wide area network to a server in Knoxville. The data are then available to
authorized users throughout TVA.

Water temperatures are also continuously (every 15 minutes) monitored at upstream reservoirs,
including Norris tailwater, Bull Run Fossil Plant, and at Melton Hill, Watts Bar, and Fort
Loudon Hydro Plants.

During critical periods, personnel are deployed to measure water temperature at additional
locations as needed. These data are used as assess the current water temperature situation, and
are used as input for the hydrothermal models to predict intake temperature at Watts Bar Nuclear
Plant.

All the above data are carefully monitored by both Watts Bar and River Operations personnel
year-round for environmental compliance, and particularly closely during the summer months for
ultimate heat sink water temperature compliance.

SUINMMARY

TVA manages the Tennessee River and power plants as an integrated and balanced system. The
river system is operated to reduce flood damage, maintain a navigable waterway, supply power,
enhance conditions for aquatic life, and supply water for drinking, recreation, and industry.
Water temperature is controlled by many factors outside of TVA's control, such as air
temperature, relative humidity, and cloud cover. However, by controlling the timing and
quantity of releases from upstream dams, TVA is able to reduce the water temperature at the
Watts Bar Nuclear Plant intake.
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I TVA Calculation No. MDQ 000 067 2003 0078 | Rev: 0 | Plant: WBN I Page: Al

Subject: 88TF UHS IMPACT ON ERCW COOLED COMPONENTS APPENDIX A

No. System Calc / Doc Number Rev Title Comments & Notes
1 030,031 EPMAF080188 14 System Safety limits for the ACAS Calc does not use ERCW Temp as input

_ Safety Related Instrumentation - No Impact
2 030 EPMAMP081789 10 Cooling Load, Static Pressure and Calc does not use ERCW Temp as input

Equipment Performance for DIG - No Impact
. _ BId

3 030 EPMAMPI01689 4 Aux BId 480v Transformer Rms El Calc does not use ERCW Temp as input
772 Heat Load dn Equipment - No Impact

__ Performance
4 031 EPMAMP110189 5 Control Bid Emergency Air Clean- Calc does not use ERCW Temp as input

up System Static Pressure Analysis - No Impact
__ and Equipment Evaluation

5 030 EPMAMPI 11589 6 Heat Loads, Equipment Calc does not use ERCW Temp as input
Performance and Room Temp - No Impact
Determination for D/G Bid

6 038 EPMARS090789 5 Design Pressure and Temperatures Not impacted - See Section 7.7 of this
_ for the WBN AFW System. calculation.

7 026 EPMAST051695 0 HPFP System Standpipe Water Calc is based on 60*F ERCW*
_ Supply temperature- No impact

8 026 EPMAST031895 0 HPFP System Water Supply to the 3 Degree increase in water supply has
AB Protection Sprinkler System negligible affect on flow analyses. - No

. ____ .Impact
9 026 EPMAST031595 0 HPFP System Water Supply to the Calc is based on 60'F ERCW

CB Protection Sprinkler System temperature - No impact
10 026 EPMHAM060192 1 Design Pressure and Flow for CB 3 Degree increase in water supply has

HPFP Pre-action Sprinkler Systems negligible affect on flow analyses. - No
._ Impact

11 026 EPMBFS080195 0 HPFP System Water Supply to the Calc is based on 60'F ERCW
Charcoal Filters temperature - No impact

12 067 EPMBG101987A 2 ERCW Supply Line Op Modes All ERCW Supply lines will be evaluated
by Civil for piping/support analysis
impacts. Calc is not impacted.

13 067 EPMBG101987B 7 ERCW Return Line Op Modes Any ERCW Return lines in which the
temp increases above existing values will
be evaluated by Civil for piping/support

__ _ analysis impacts. Calc is not impacted.
14 070 EPMBK032792 2 CCS Design Pressures Calc does not use ERCW Temp as input

____ __ ___ __ _ ___ ___ ___ ____ ___ ___ ___ - N o Im pact

15 078 EPMDBG092088 4 SFPCCS Op Modes Section 7.3.6 uses UHS temp as input for
Flood Mode Analysis. Flood mode
analysis have been excluded from UHS
increase scope. No Impact

16 026 EPMEHH122385 3 Op Modes for the HPFP System Calc is based on 88'F UHS Temp. No
Impact.

17 026 EPMHAM081392 2 Hydraulic analysis of the Intake 3 Degree increase in water supply has
Pumping Station Sprinkler System negligible affect on flow analyses. - No

Impact
1 8 030 EPMGAT01I690 4 MEB Calc ADGB heat Gain and Calc does not use ERCW Temp as input

Equipment Performance Analysis - No Impact
19 031 EPMJAL121590 0 HVAC Calc WBN Access Calc does not use ERCW Temp as input

_ Control Portal - No Impact

20 067 EPMJFL120285 10 ERCW System Flow Requirements Calc is based on 85'F ERCW temp.
Calculations MDQ0000672002-0078 and
-0079 will provide technical evaluation o f
acceptability of individual components

__ served by ERCW.



I TVA Calculation No. MDQ 000 067 2003 0078 Rev: 0 Plant: WBN Page: A2

Subject: 88TF UHS IMPACT ON ERCW COOLED COMPONENTS APPENDIX A

No. System Calc I Doc Number Rev Title Comments & Notes
21 067 EPMJFW080189 3 ERCW Component Design Max pressures are at highest water

Pressure and Temperatures density at -40'F (Section 2.4). No
adverse impact from 886F UHS. New
Appendix B to EPMJN01890 indicated
max temp of 130'F ERCW exiting the

_____ CCS Hx will not be affected.

22 067 EPMJFW080789 8 ERCW Design Pressure & Max pressures are at highest water
Temperture density at -40*F (Section 2.4). No

adverse impact from 88@F UHS. New
Appendix B to EPMJN01890 indicated
max temp of 130F ERCW exiting the
CCS Hx will not be affected.

23 030 EPMJJLO7O789 5 HVAC Cooling Load, DIG Electrical A Special Test was performed by
Board Room reducing ERCW flow to maximize DIG

heating of the room simulating max
ERCW temperatures. No Impact from

._ operation at 88'F.
24 067 EPMJKJ110590 2 Upper Safety Time Delay for The D/G is conservatively considered to

ERCW Pump Start on LOOP be loaded and heated up to normal
operating temp prior to LOOP. This
conservative assumption is controlling -
Re-analysis with 88*F ERCW is not
required.

25 03B EPMJKJO11191 3 WBNAFWSystem-NPSHCalc 120'FAFWsupplyis not exceeded. See
section 7.7 for further analysis regarding
AFW supply temperature impacts from
88'F UHS Temp.

26 070 EPMJN010890 9 Performance of CCS Heat Calculation was revised, Appendix B
Exchangers added to quantitatively address the

_ impacts of 88'F UHS temperature.
27 067 EPMJN081789 4 ERCW Pressure Relief Valve 3 Degree increase in water supply has

Adequacy negligible affect on water density and
flow analyses. - No Impact

28 070 EPMJN071789 2 CCS Available Pump NPSH Calc analyzes flood mode conditions,
which have been excluded from review -

No Impact
29 078 EPMJPJ070192 6 SFPCCS Flow and Temp Design Input 6.11 uses UHS Temp.

Calculations during Flood & Normal Since Flood Mode evaluations have been
Modes exclude from review, no Impact to this

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ c a lc .

30 030 EPMJTB100289 4 Equipment Performance - CCS & This air flow analysis calc does not use
SFP area Cooler El 737 ERCW Temp as input - No Impact

31 031 EPMLCP072489 12 Cooling and Heating Load Analysis. This heat load summary calc reviews
MCR HVAC MCR AHU performance. The heat

removal capacity of the AHU's satisfy
vendor guaranteed data - No Impact

32 031 EPMLCP090889 8 HVAC Equipment Performance This calculation evaluates the MCR
Adequacy for the MCR chiller performance at less than design

ERCW flow rates. Significant heat load
margin exists between design heat load
and actual heat load as determined in
MDQ00006720030079. The MCR chiller
is adequately sized for use with 88'F
entering ERCW water.

33 070 EPMJD022889 2 CCS Flow Rates and Heat Loads Calc does not use ERCW Temp as input
I I- No Impact



TVA Calculation No. MDQ 000 067 2003 0078 Rev: 0 Plant: WBN I Page: A3

Subject: 88TF UHS IMPACT ON ERCW COOLED COMPONENTS APPENDIX A

No. System Calc IDoc Number Rev Title Comments & Notes
34 082 EPMJN091289 3 Design Pressures and Temps for The ERCW intake temperature has

the Standby DIG System negligible effect on pressures and
temperatures determined in this calc - No

. __ Impact.
35 082 EPMJN020990 I Op Modes for DIG, Intake and Calc does not use ERCW Temp as input

exhaust piping - No Impact
36 1,2,3,30, EPMMA041592 5 Station Blackout Coping Document Calc does not use ERCW Temp as input

31,32,88 . - No Impact
37 031 EPMMCP071689 13 Cooling and Heating Loads - EBR This calculation evaluates the EBR

692 &708 - Control BId chiller. Significant heat load margin
exists between design heat load and.
actual heat load as determined in
MDQ00006720030079. The EBR chiller
is adequately sized for use with 889F

._ enterino ERCW water.
38 026 EPMMGF060190 3 HPFP NPSH Determinations Vapor pressure difference between 85'

and 88*F is negligible compared to
_ NPSHR - NPSHA margin. No Impact.

39 026 EPMMGF06069D 3 HPFP System Design Pressure/ Ambient Conditions envelopes 88¶F river
__Temperature water temperature. - No impact

40 031 EPMMKPI22190 1 Set Point and Op Accuracy Req't Calc does not use ERCW Temp as input
. for Instruments - No Impact

41 031 EPMMMS030793 3 Control Room Max Space Temp Calc does not use ERCW Temp as input
during LOCA - Chill water is used. ERCW

temperature is input to related calc
EPMLCP090889 which evaluates MCR
Chiller performance. No Impact

42 031 EPMMMS030993 1 SDBR Max Space Temp during Calc does not use ERCW Temp as input
LOCA - Chill water is used. ERCW

temperature is input to related calc
EPMGRB092992 which evaluates MCR
Chiller performance. No Impact

43 030 EPMNQL111285 0 Sys 30 Aux BId Ventilation calc for Calc does not use ERCW Temp as input
the elevator machine room - No Impact

44 030 EPMNQL111385 0 Sys 30 Aux BId Ventilation calc for Calc does not use ERCW Temp as input
_ steam valve room. - No Impact

45 030 EPMNQL010286 0 Sys 30 Aux Bid Expansion Tank Calc does not use ERCW Temp as input
Sizing for chilled water piping. - No Impact

46 030 EPMNQL111185 0 Sys 30 Aux BId Chiller Load Calc Calc does not use ERCW Temp as input
- No Impact

47 026 EPMRB072792 2 Hydraulic Analysis of the DGB and Calc is based on 60OF ERCW
ADGB Suppression Systems temperature - No impact

48 030 EPMPKB012191 4 HVAC Cooling Load and Rm Temp Calc does not use ERCW Temp as input
_ Calc: TDAFW Pump Rm - No Impact

49 026 EPMRB092692 3 Design Flow and Pressure for Calc is based on 60'F ERCW
Reactor Bid temperature - No impact

50 067 EPMRCM102387 1 Flood Mode Analysis for ERCW Flood Mode analysis have been
during a Design Basis Flood categorically excluded. No impact.

51 067 EPMRCT121490 10 ERCW Maximum Rejected Heat UHS temperature exceeding 85'F will
Load Requirement have no impact on the calc since the heat

loads are independent of the UHS
I__temperature.

52 026 EPMRJW042992 3 Design Flow and Pressure for the Calc is based on 60'F ERCW
Aux BId HPFP Supply temperature - No impact

53 070 EPMRKFI20790 2 Time Delay in Starting CCS Pumps Calc does not use ERCW Temp as input
- No Impact



| TVA Calculation No. MDQ 000 067 2003 0078 | Rev: 0 | Plant: WBN I Page: A4

Subject: 88TF UHS IMPACT ON ERCW COOLED COMPONENTS APPENDIX A

No. System Calc / Doc Number Rev Title Comments & Notes
54 003B EPMRKFOIO59I 3 AFWS Op-Modes 120'F AFW supply is not exceeded. See

section 7.7 for further analysis regarding
AFW supply temperature impacts from
88@F UHS Temp. No Impact.

55 031 EPMRPG121490 0 UPS Bid HVAC Calculation Calc does not use ERCW Temp as input
- No Impact

56 030 EPMSAB022790 3 Equipment Performance - AFW This air flow analysis calc does not use
and BAT Pump Area Cooler El 713 ERCW Temp as input - No Impact

57 067 EPMSC101987 2 ERCW Temp at outlet of various Any changes in ERCW temperature
Space Coolers, Air Conditioning exiting a component will be evaluated by
Condensers and Heat Exchangers Civils for affects on piping and support

analysis. This calc is not affected since
the design value is not being changed.
The impact of any increased ERCW
temperatures will however be evaluated
as if this calc and its successor op Mode

_ _ calc was revised.

58 070 EPMSLF011689 5 CCS Flow Rate and Heat Loads Calc does not use ERCW Temp as input
. CCS not impacted based on Appendix

.__ _ B to EPMJN010890. No Impact

59 070 EPMSLF013089 3 CCS Flow Rate and Heat Load for Calc does not use ERCW Temp as input
Sample Chillers . CCS not impacted based on Appendix

B to EPMJN010890. No Impact

60 030 EPMSM050492 1 Design Requirements of the Calc does not use ERCW Temp as input
Reactor Building Air Return Fan - No Impact
Backdraft Dampers

61 070 EPMSME040790 12 CCS Load List Calc does not use ERCW Temp as input.
CCS not impacted based on Appendix B
to EPMJN010890. No Impact

62 067 EPMSWH1I01489 4 Analytical / Operational Limits for Calc does not use ERCW Temp as input
__ _ _ ERCW Instruments - No Impact

63 030 EPMTECO10490 3 Equipment Evaluation for the pipe This air flow analysis calc does not use
chase coolers El 692 ERCW Temp as input - No Impact

64 030 EPMTECO10391 1 Containment Pressure & Temp This air flow analysis calc does not use
Response due to inadvertent Air ERCW Temp as input - No Impact
Return Fan Operation

65 067 EPMVA043092 0 Analysis of Extreme Intake Water This calculation establishes the targeted
Temperature design temperature of ERCW based on
__ probability of exceedence. No Impact.

66 070 EPMWAP020689 2 CCS System Design Temperature ERCW minimum and maximum
temperatures are listed in the calc. Only
the minimum temperature is used in

_ _ |computations. No Impact.

67 NIA WBNAPS4008 23 Summary of Harsh Environment Existing curves in calc and on
Conditions for WBN environmental dwgs are bounded. No

impact from 88'F ERCW.

68 031,031 EPMWJK041592 11 Instrument Safety Limits, Analytical Calc does not use ERCW Temp as input
Limits and Set Points for the Aux - No Impact
BId HVAC System_

69 067 EPMWUC072489 1 NPSH Available for ERCW and Calc determined 42.35 If NPSHA, 10.35
Screenwash Pumps ft NPSHR. Three degree change in UHS

will have negligible effect on vapor
pressure and NPSHA. No adverse
impact to calc.

70 030.031, EPMWVCIO1089 23 WBN Instrument Safety Limits Calc does not use ERCW Temp as input
065 _ HVAC Systems 30.31. and 65 - No Impact
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Subject: 88'F UHS IMPACT ON ERCW COOLED COMPONENTS APPENDIX A

No. System Calc / Doc Number Rev Title Comments & Notes
71 031 MDQ0031000048 0 Cooling Load Analysis for rooms Calc does not use ERCW Temp as input

Served by the Shutdown and 480v - Chill water is used. ERCW
board and Battery Room HVAC temperature is input to related calc
Systems EPMGRB092992 which evaluates Chiller

Performance. No Impact
72 031 WBNOSG4-242 1 6.9KV and 480v board Room Calc does not use ERCW Temp as input

Transient Temperature Analysis - Calc evaluates loss of cooling,
therefore no flow to the Chiller is
assumed. No Impact

73 074 MDQ107400006D 0 RHR Heat Exchanger STER UHS Temperature not used in this calc.
_ .___Validation No Impact.

74 070 MDQ1070000061 0 CCS Heat Exchanger STER UHS temperature is used as design input
Validation in the calc. However, the STER model is

_ _ _not impacted by increased UHS temp.
75 078 MDQ0078000058 0 Alternate SFP Decay Heat Analysis Section 7.6.3, boil-off rate determination,

utilizes UHS temperature as input for fire
hose make-up to the SFP. 90'F was
used instead of 85*F for conservatism:
No Impact.

76 63,77.78 MDQ1999980010 1 Post Accident Primary Containment UHS Temperature not used in this calc.
.81,59 Penetration Piping Over pressure No Impact.

._ _ ._ Analysis
77 074 EPMECB111886A 3 RHR System NPHS UHS Temperature not used in this calc.

Sump Temp not affected by revised
pressurization analysis. No Impact.

78 067,070 MDQ1070010062 0 Evaluation of Post-LOCA Boron The calculation used ERCW temperature
Concentration Due to LOCA of 68*F as an input since the cooler water
Induced CCS & ERCW Line Breaks is denser and therefore conservative. No

._ Impact.
79 067, 070 MDQ00107020010069 0 Determine CCS HC C Performance Calc supports a specific period of time

capabilities during fouled when ERCW temperatures ranges from
conditions. 63 to 78'F. Max ERCW/UHS temp of

85OF was not used in the calc. No
__ Impact.

80 030 MDQ00003020010067 1 Minimum ESF Cooler ERCW flow Calc uses Air Cool Program to evaluate
rates vs. Entering ERCW room cooler performance at varying
Temperature During LOCA ERCW temp. In lieu of using this
Conditions. analysis, WBNOSG4-136 (TMG) has

been revised to assure room area
temperatures do not exceed EQ limiting
temps if coolers supplied with 88'F
ERCW.

81 030,999 WBNAPS2070 2 Containment Temp. Response Calc MDQ00006720030079, Section 6.5
during and Appendix R Cool Down evaluated RB cooing and LCC, UCC,
and Depressurization. CRDM Cir, and RCP Motor Cir adequacy

at 88'F ERCW. Results of the evaluation
concluded that adequate cooling of the
RB through these coolers was achievable

. _ . using 88'F ERCW.

82 Various MDQ1999000052 0 Watts Bar GOTHIC Ice Condenser Increased UHS temp impacts on
Containment Model containment cooling / accident response

has been evaluated in West WAT-D-
11144. No Impact.

83 031 WBNOSG4200 1 Transient Temp Analysis of the Calc did not utilize ERCW. Analysis
480v Transformer Rooms and 125v assumes ventilation only. No Impact.
Battery Rooms

84 031 WBNOSG4009 12 Air Conditioning System (31) UHS Temperature not used in this calc.
NUREG-588 Category and No Impact.

lOperating Times
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Subject: 88TF UHS IMPACT ON ERCW COOLED COMPONENTS APPENDIX A

No. System Calc I Doc Number Rev Title Comments & Notes
85 031 WBNOSG4145 I Steady State DBE LOCA UHS Temperature not used In this calc.

Temperature Analysis of the Cable No Impact.
Spreading Room

86 030 WBNOSG4i130 2 Operating and Design Parameters UHS Temperature not used in this calc.
for the Reactor BId Coolers - No Impact.
Normal Operation. _

86a 030 WBNOSG4136 13 Steady State DBE LOCA This calc was revised by adding
Temperatures for the Auxiliary Appendix K which quantitatively
building. evaluates acceptable room temperatures

when coolers are supplied with 88'F.
87 078 WBNOSG4240 1 WBN SFPCCS Heat Exchanger UHS Temperature not used in this calc.

STER Validation No Impact.
88 Various WBNOSG4183 3 Functional Requirements of UHS Temperature not used in this calc.

Mechanical Components in No Impact.
. _ Systems 2. 3. 61, 68, 72, 74

89 078 WBNOSG4169 1 SFP Temperature Analysis During Calc is Desirable'. ERCW temp of 850F
1 OCFR50 Appendix R is used. MDQ0078000058 evaluates boil

off using 90'F makeup. No Impact.

90 067 OHCGWLS083183 1 WBN U1&2. Interim Time Period The calc is historical in nature but
(LOCA Phase A) Analysis bounds the current design. Using 88*F

instead of 85'F at the ERCW intake
would not have significant impact or alter
the results of the analysis.

91 067 OHCGJDHO81783 2 Analysis of Two Phase Flow in the No Impact. Maximum air is liberated at
WBN ERCW System low temperature, not high temperatures.

92 03B HCGLCS030983 4 Process Safety Limits for AFWTD 120'F AFW supply is not exceeded. See
Pump Discharge Pressure Switches section 7.7 for further analysis regarding

AFW supply temperature impacts from
_ 88'F UHS Temp.

93 067 OHCGWLS110884 0 WBN ERCW Cavitation Study - File Only Calc.
Restrictive Orifice Requirements for
24 Inch CCS Hx Outlet Piping

94 038 HCGTBG091981 5 Design Parameters for MD and TD 120'F AFW supply is not exceeded. See
AFW Pumps section 7.7 for further analysis regarding

AFW supply temperature impacts from
88'F UHS Temp.

95 067 OHCGWLS090983 0 Flood Mode Analysis, ERCW Flooding will not occur concurrent with
__ peak UHS temperatures. No Impact.

96 072 HCGDHM112384 1 WBN CCS HX / UAs at ERCW of ERCW of 88'F has been used by
5200 gpm Westinghouse in Model for Containment

Peak Pressure Analysis. Specific
Impacts to ERCW piping exiting CSS Hx
is documented in Section 7.3 of this
calculation.

97 067 OHCGWLS022585 1 CCS HX Discharge Bypass Valve File Only Calc - No Impact.
._ Design Parameters

98 030 EPMPJR080988 3 CSS Operating Modes UHS Temperature not used in this calc.
Containment Sump Temp not affected by
revised pressurization analysis
performed by Westinahouse. No Impact.

99 074 WBNAPS2002 0 RHR Spray Flow Analysis for WBN UHS Temperature not used in this calc.
Unit 2 No Impact.

100 074 EPMJP083180 0 Containment Penetration UHS Temperature not used in this calc.
Displacements No Impact.

101 074 EPMMJDD62088 5 RHR Op Modes UHS Temperature not used in this calc.
Containment Sump Temp not affected by
revised pressurization analysis
performed by Westinghouse. No Impact.
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102 62,63,72 WBNOSG4071 5 RWST/Containment Sump Safety UHS Temperature not used In this caic.
,74 Limits/Setpoints Containment Sump Temp not affected by

revised pressurization analysis
__ performed by Westinghouse. No Impact.

103 072 EPMRCP120291 1 Containment Spray Pump NPSH UHS Temperature not used in this calc.
Containment Sump Temp not affected by
revised pressurization analysis
performed by Westinghouse. No Impact.

104 074 WMG1104 0 RHR NPSHA- Containment Sump UHS Temperature not used in this calc.
Containment Sump Temp not affected by
revised pressurization analysis
performed by Westinghouse, No Impact.

SYSTEM DESCRIPTIONS REVIEWED FOR UHS TEMP INCREASE IMPACTS
105 03B N3-03B-4002 8 AFW System Description No Impacts.
106 30 N3-30DB-4002 10 Diesel Generator Bid HVAC SD No Impact.
107 30 N3-30PS-4002 10 Intake Pumping Station Ventilation No Impact

System SD

108 30 N3-30RB-4002 12 Reactor Bid Ventilation SD Revise to address acceptability of 88'F
I _ERCW Temperatures

109 32 N3-32-4002 6 Compressed Air SD Revise to address acceptability of 88'F
__ ERCW Temperatures

110 067 N3-67-4002 13 ERCW System Description Revise to address acceptability of 88'F
ERCW Temperatures

ill 070 N3-70-4002 12 CCS System Description Revise to address acceptability of 88'F
I__ERCW Temperatures

112 072 N3-72-4001 12 CSS System Description Revise to address acceptability of 88'F
. _ ERCW Temperatures

113 074 N3-74-4001 10 RHR System Description No Impacts
114 078 N3-78-4001 11 SFPCCS System Description No Impacts
115 082 N3-82-4002 11 Standby D/G System Description Revise to address acceptability of 88'F

ERCW Temperatures

115a 084 N3-84-4001 4 Flood Mode Boration No Impacts

DESIGN CRITERIA REVIEWED FOR UHS TEMP INCREASE IMPACTS
116 N/A WB-DC-20-20 6 Traveling Water Screens & UHS Temperature not mentioned in this

Trashracks DC.

117 N/A WB-DC-40-28.2 4 Add'l Diesel Gen Bid Environmental UHS Temperature not mentioned in this
Control System DC. Svstem cools with outside air.

118 N/A WB-DC-40-29 9 Flood protection Provisions UHS Temperature not mentioned in this
DC. Section 3.4 provides 666' on loss of
Downstream Dam.

119 N/A WB-DC-40-37 8 Heat Rejection System UHS Temperature not mentioned in this
_DC.

120 N/A WB-DC-40-63 2 Raw Cooling Water System RCW serves only non-safety heat loads.
Section 4.7.4 should be revised to ensure
new components or designs utilize 88'F

__ to capture margin in design.

DESIGN DRAWINGS (PRIMARY) REVIEWED FOR UHS TEMP INCREASE IMPACTS
121 067 1-47W845-1 46 Mech Flow Diagram - ERCW Flood Level @ Coordinate H1. No

mention of UHS temp. Any operational
limitations placed on ERCW system
should be added as a note to this
drawing. No other impacts unless it is

._ desired to revise required flow rates.
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122 067 1-47W845-2 36 Mech Flow Diagram - ERCW No impact unless it is desired to revise
required flow rates.

123 067 1-47W845-3 20 Mech Flow Diagram - ERCW No impact unless it is desired to revise
. required now rates.

124 067 1-47W845-4 28 Mech Flow Diagram - ERCW No impact unless it is desired to revise
required flow rates.

125 067 1-47W845-5 30 Mech Flow Diagram - ERCW No impact unless it is desired to revise
required flow rates.

126 067 1-47W845-7 14 Mech Flow Diagram - ERCW No impact unless it is desired to revise
required flow rates.

LICENSING BASIS DOCUMENTS REVIEWED FOR UHS TEMP INCREASE IMPACTS
127 N/A WBN Unit I FSAR FSAR Revise Sections 6.2.2.3, Page 6.2.1-6,

add paragraph to Section 9.2.1, and add
a sentence to Section 9.2.5.1 describing
the acceptability of 88'F UHS
temperatures.

128 N/A WBN Unit I T/S Technical Specifications Revise Section SR 3.7.9.1. B 3.7.8,
83.7.9, describing acceptability of 88'F

__ UHS temperatures.

129 NMA WBN Unit 1 TRM Technical Requirement Manual No Impacts from revised UHS
temperature to 88°F.

MISCELLANEOUS DOCUMENTS REVIEWED FOR UHS TEMP INCREASE IMPACTS
130 067 TI-79-000 6 GL 89-13 Heat Exchanger Test This TI describes / implements the safety

Program related heat exchanger testing program.
No Impacts noted. However, any
changes to this program resulting from
the proposed UHS change NRC review
(RAI's) would be captured in this TI.

130a N/A WM28-1-85-100 0 Effect of WBN and Watts Bar Report establishes partial basis for 85F
Steam Plant Discharges on ERCW temperature. Not impacted by
Chickamauga Lake Water proposed change. This is a historical
Temperatures (1977) document.

131 N/A N/A GL89-13 miscellaneous Various memos, letters. etc. regarding
correspondence. the GL 89-13 program were reviewed.

No impact to these documents.
However, since ERCW system is not
routinely balanced, reliance on the
efficacy of the GL 89-13 program to
ensure heat exchanger performance is
critical.

132 N/A AOI-22 15 Abnormal operating Instruction - This A01 requires updating to reflect
Loss of Downstream Dam RSO&E commitment to release 14,000

_ _ cfs from WBH if Chickamauaa Dam fails.

133 070 AOl-IS 22 Abnormal operating Instruction - This AOl requires revision to reflect
Loss of Component Cooling Water stopping remaining RCP at 25 hours

after shutdown if a loss of CCS/RHR
train occurs concurrent with higher than
design UHS temperatures.

134 074 AOI-14 26 Abnormal Operating Instruction - This AOl requires revision to reflect
Loss of RHR Shutdown Cooling stopping remaining RCP at 25 hours

after shutdown if a loss of CCS/RHR
train occurs concurrent with higher than
desiqn UHS temperatures.
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135 067 AOI-13 26 Abnormal Operating Instruction - This AOl requires revision to reflect

Loss of ERCW stopping remaining RCP at 25 hours
after shutdown if a loss of CCS/RHR
train occurs concurrent with higher than
design UHS temperatures.

136 074 S01-74.01 30 RHR System operation UHS temperature not found in this
procedure. No Impact.

137 070 SOI-70.01 46 CCS System operation UHS temperature not found in this
procedure. No Impact from UHS temp
change to 884F. Section 6.1 does not
address maximum CCS supply
temperature of 120 F as found I SOI-
67.01. Section 3.0-0.

138 067 SOI-67.01 49 ERCW System Operation UHS temperature not found in this
procedure. No Impact from UHS temp
change to 88*F. Section 3.0-D may
require revision to reflect max CCS
supply temps.

139 Multiple S01-3.02 37 AFW System Operation UHS temperature not found in this
procedure. No Impact.

140 GO-6 23 Plant operating Procedure- This GO requires revision to reflect
Cooldown from Hot Standby stopping remaining RCP at 25 hours

after shutdown if a loss of CCS/RHR
train occurs concurrent with higher than

._ ._ _design UHS temperatures.

t t .�-.t t
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Proposed Technical Specification Changes (mark-up)

I. AFFECTED PAGE LIST

3.7-21
5.0-28

II. MARKED PAGES

See attached.



UHS
3.7.9

3.7 PLANT SYSTEMS

3.7.9 Ultimate Heat Sink (UHS)

LCO 3.7.9 The UHS shall be OPERABLE.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. UHS inoperable. A.1 Be in MODE 3. 6 hours

AND

A.2 Be in MODE 5. 36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

(*) SR 3.7.9.1 Verify average water temperature of 24 hours

UHS is < 85 0F.

|(*) UHS average water temperature > 85'F and < 88'F is acceptable
for short durations due to seasonal variations.

INSERT

Watts Bar-Unit 1 3.7-21



Procedures, Programs, and Manuals
5.7

5.7 Procedures, Programs, and Manuals

5.7.2.18 Safety Function Determination Program (SFDP) (continued)

A loss of safety function exists when, assuming no concurrent
single failure, a safety function assumed in the accident analysis
cannot be performed. For the purpose of this program, a loss of
safety function may exist when a support system is inoperable,
and:

a. A required system redundant to the system(s) supported by
the inoperable support system is also inoperable; or

b. A required system redundant to the system(s) in turn
supported by the inoperable supported system is also
inoperable; or

c. A required system redundant to the support system(s) for the
supported systems (a) and (b) above is also inoperable.

The SFDP identifies where a loss of safety function exists. If a
loss of safety function is determined to exist by this program,
the appropriate Conditions and Required Actions of the LCO in
which the loss of safety function exists are required to be
entered.

5.7.2.19 Containment Leakage Rate Testing Program

A program shall be established to implement the leakage rate
testing of the containment as required by 10 CFR 50.54(o) and 10
CFR 50 Appendix J, Option B, as modified by approved exemptions.
This program shall be in accordance with the guidelines contained
in Regulatory Guide (RG) 1.163, "Performance-Based Containment
Leak-Test Program," dated September 1995.

The pe nt internal pressure for the design|
basis loss of coolant accident, P,, is lade rig |

The maimum allowable containment leakage rate, L8, at Pa, is 0.25%
of the primary containment air weight per day.

The maximum allowable internal containment pressure, Pa, is 15.0 psig, which
bounds the peak calculated containment pressure resulting from the limiting
design basis LOCA.

(continued)

Watts Bar-Unit 1 5.0-28 Amendment 5
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B 3.6-7
B 3.6-28
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B 3.7-39
B 3.7-44
Inserts for B 3.7.9
B 3.7-48
B 3.7-49
B 3.7-50

II. MARKED PAGES

See attached.



Containment
B 3.6.1

BASES

BACKGROUND a. All penetrations required to be closed during accident
(continued) conditions are either:

1. capable of being closed by an OPERABLE automatic
containment isolation system, or

2. closed by manual valves, blind flanges, or
de-activated automatic valves secured in their
closed positions, except as provided in
LCO 3.6.3, "Containment Isolation Valves."

b. Each air lock is OPERABLE, except as provided in
LCO 3.6.2, "Containment Air Locks."

C. All equipment hatches are closed.

APPLICABLE The safety design basis for the containment is that the
SAFETY ANALYSES containment must withstand the pressures and temperatures of

the limiting DBA without exceeding the design leakage rates.

The DBAs that result in a challenge to containment
OPERABILITY from high pressures and temperatures are a loss
of coolant accident (LOCA), a steam line break (SLB), and a
rod ejection accident (REA) (Ref. 2). In addition, release
of significant fission product radioactivity within
containment can occur from a LOCA or REA. In the DBA
analyses, it is assumed that the containment is OPERABLE
such that, for the DBAs involving release of fission product
radioactivity, release to the environment is controlled by
the rate of containment leakage. The containment was
designed with an allowable leakage rate of 0.25% of
containment air weight per day (Ref. 3). This leakage rate,
used in the evaluation of offsite doses resulting from
accidents, is defined in 10 CFR 50, Appendix J, Option B
(Ref. 1), as Lo: the maximum allowable containment leakage
rate at the calculated peak containment internal pressure
(P.) related to the design basis LOCA. The allowable
leakage rate represented by La forms the basis for the
acceptance criteria imposed on all containment leakage rate
testing. L, is assumed to be 0.25% per day in the safety
analysis at Pa = 15.0 psig which bounds the calculated peak
containment internal pressure resulting from the limiting
design basis LOCA (Ref. 3).

of 10.90 psig

(continued)

Watts Bar-Unit 1 B 3.6-2 Revision 10
Amendment 5



Containment Pressure
B 3.6.4

B 3.6 CONTAINMENT SYSTEMS

B 3.6.4 Containment Pressure

BASES

BACKGROUND The containment pressure is limited during normal operation
to preserve the initial conditions assumed in the accident
analyses for a loss of coolant accident (LOCA) or steam line
break (SLB). These limits also prevent the containment
pressure from exceeding the containment design negative
pressure differential (-2.0 psid) with respect to the shield
building annulus atmosphere in the event of inadvertent
actuation of the Containment Spray System or Air Return
Fans.

Containment pressure is a process variable that is monitored
and controlled. The containment pressure limits are derived
from the input conditions used in the containment functional
analyses and the containment structure external pressure
analysis. Should operation occur outside these limits
coincident with a Design Basis Accident (DBA), post accident
containment pressures could exceed calculated values.

APPLICABLE
SAFETY ANALYSES

Containment internal pressure is an initial condition used
in the DBA analyses to establish the maximum peak
containment internal pressure. The limiting DBAs
considered, relative to containment pressure, are the LOCA
and SLB, which are analyzed using computer pressure
transients. The worst case LOCA generates larger mass and
energy release than the worst case SLB. Thus, the LOCA
event bounds the SLB event from the containment peak
pressure standpoint (Ref. 1) 10.90

The initial pressure condit'on used in the containment
analysis was 15.0 psia. T is resulted in a maximum peak
pressure from a LOCA of 6 psig. The containment
analysis (Ref. 1) shows that the maximum allowable internal
containment pressure, P. (15.0 psig), bounds the calculated
results from the limiting LOCA. The maximum containment
pressure resulting from the worst case LOCA, does not exceed
the containment design pressure, 13.5 psig.

(continued)

Watts Bar-Unit 1 B 3.6-28 Revision 44, 55
Amendment 33



Containment Spray System
B 3.6.6

BASES

BACKGROUND
(continued)

and water from a DBA. During the post blowdown period, the
Air Return System (ARS) is automatically started. The ARS
returns upper compartment air through the divider barrier to
the lower compartment. This serves to equalize pressures in
containment and to continue circulating heated air and steam
through the ice condenser, where heat is removed by the
remaining ice and by the Containment Spray System after the
ice has melted.

The Containment Spray System limits the temperature and
pressure that could be expected following a DBA. Protection
of containment integrity limits leakage of fission product
radioactivity from containment to the environment.

APPLICABLE
SAFETY ANALYSES

The limiting DBAs considered relative to containment
OPERABILITY are the loss of coolant accident (LOCA) and the
steam line break (SLB). The DBA LOCA and SLB are analyzed
using computer codes designed to predict the resultant
containment pressure and temperature transients. No two
DBAs are assumed to occur simultaneously or consecutively.
The postulated DBAs are analyzed, in regard to containment
ESF systems, assuming the loss of one ESF bus, which is the
worst case single active failure, resulting in one train of
the Containment Spray System, the RHR System, and the ARS
being rendered inoperable (Ref. 2).

analyses show that the maximum peak containment
~pr~)ressure- C.r4 psig results from the LOCA analysis, and
is calculated to be less than the containment design
pressure. The maximum peak containment atmosphere
temperature results from the SLB analysis. The calculated
transient containment atmosphere temperatures are acceptable
for the DBA SLB.

(continued)

I

Watts Bar-Unit 1 B 3.6-37 Revision 44, 55
Amendment 33
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ERCW
B 3.7.8

BASES

BACKGROUND
(continued)

presented in the FSAR, Section 9.2.1 (Ref. 1). The
principal safety related function of the ERCW System is the
removal of decay heat from the reactor via the CCS.

APPLICABLE
SAFETY
ANALYSES

The design basis of the ERCW System is for one ERCW train,
in conjunction with the CCS and a 100% capacity Containment
Spray System and Residual Heat Removal (RHR), to remove core
decay heat following a design basis LOCA as discussed in the
FSAR, Section 9.2.1 (Ref. 1). This prevents the containment
sump fluid from increasing in temperature during the
recirculation phase following a LOCA and provides for a
gradual reduction in the temperature of this fluid as it is
supplied to the Reactor Coolant System by the ECCS pumps.
The ERCW System is designed to perform its function with a
single failure of any active component, assuming the loss of
offsite power.

The ERCW System, in conjunction with the CCS, also cools the
unit from RHR, as discussed in the FSAR, Section 5.5.7,
(Ref. 2) entry conditions to MODE 5 during normal and post
accident operations. The time required for this evolution
is a function of the number of CCS and RHR System trains
that are operating. One ERCW train is sufficient to remove
decay heat during subsequent operations in MODES 5 and 6.
This assumes a maximum ERCW temperature of 850F occurring
simultaneously with maximum heat loads on the system.

The ERCW System satisfies Criterion 3 of the NRC Polic
Statement.

LCO Two ERCW trains are required to be OPERABLE to provide th
required redundancy to ensure that the system functions t
remove post accident heat loads, assuming that the worst
case single active failure occurs coincident with the loss
of offsite power.

An ERCW train is considered OPERABLE during MODES 1, 2, 3,
and 4 when:

A maximum ERCW temperature of 880F has been evaluated
acceptably for short durations due to seasonal variations.

(continued)

Watts Bar-Unit 1 B 3.7-44



INSERTS FOR TS BASES 3.7.9 - UHS

INSERT 1 (Page B 3.7-48. Background, after second paragraph):

A maximum UHS average water temperature of 880F has been evaluated acceptably to
address infrequent summer-time UHS heat-up events of short duration and is documented
in Reference 4. The evaluation demonstrates acceptable plant operation at the higher
880 F temperature based on available margins within the ERCW design basis. The UHS
design basis remains 850F. However, design changes and procurements are now
evaluated for acceptability at 880F.

INSERT 2 (Page B 3.7-49, LCO):

A maximum UHS average water temperature of 880F is acceptable for short durations
due to seasonal variations. Refer to SR 3.7.9.1 below for contingency actions in the
event UHS temperature exceeds 850F.

INSERT 3 (Page B 3.7-50, SR 3.7.9.1):

A note indicates UHS average water temperature > 850F and < 88SF is acceptable for
short durations and is based on the engineering evaluation provided in Reference 4. If
surveillance performance indicates the average water temperature of UHS will exceed
850F, site procedures/documents require the following contingency actions:

Perform an engineering evaluation and appropriate risk-management actions
(1) To confirm UHS operability for existing ERCW equipment problems that
would remain concurrent with UHS temperature above 850F, and (2) Prior to
initiating an elective work activity that would render an ERCW component
required by LCO 3.7.8 inoperable.

These contingency measures are not required for UHS operability and are not credited in
the safety analyses/evaluations of Reference 4. However, they are intended to minimize
the impact of operation above 850F, since such operation may exceed the original design
parameters for ERCW supplied components. Because margin above design has been
utilized to validate such operation, the contingency measures are considered prudent to
maintain defense-in-depth.

INSERT 4 (Page B 3.7-50, Reference):

4. Engineering Report - Watts Bar Nuclear Plant - Unit 1, Ultimate Heat Sink -
88°F Maximum Operating Temperature Evaluation, April 2, 2004.



UHS
B 3.7.9

B 3.7 PLANT SYSTEMS

B 3.7.9 Ultimate Heat Sink (UHS)

BASES

BACKGROUND The UHS provides a heat sink for processing and operating
heat from safety related components during a transient or
accident, as well as during normal operation. This is done
by utilizing the Essential Raw Cooling Water (ERCW) System
and the Component Cooling System (CCS).

The UHS is defined as the Tennessee River, including the TVA
controlled dams upstream of the intake structure,
Chickamauga Dam (the nearest downstream dam), and the plant
intake channel, not including the intake structure, as
discussed in FSAR Section 9.2.5 (Ref. 1). The UHS
temperature of 850F ensures adequate heat load removal
capacity for a minimum of 30 days after reactor shutdown or
a shutdown following an accident, including a Loss of des bai
Coolant Accident (LOCA).

INSERT 1
Additional information on the design and operation of the
system, along with a list of components served, can be found
in Reference 1.

APPLICABLE
SAFETY ANALYSES

The UHS is the sink for heat removed from the reactor core
following all accidents and anticipated operational
occurrences in which the unit is cooled down and placed on
residual heat removal (RHR) operation. Its maximum post
accident heat load occurs approximately 20 minutes after a
design basis loss of coolant accident (LOCA). Near this
time, the unit switches from injection to recirculation and
the containment cooling systems and RHR are required to
remove the core decay heat.

The operating limits are based on conservative heat transfer
analyses for the worst case LOCA. Reference 1 provides the
details of the assumptions used in the analysis, which
include worst expected meteorological conditions,
conservative uncertainties when calculating decay heat, and
worst case single active failure. The UHS is designed in
accordance with Regulatory Guide 1.27 (Ref. 2), which

(continued)

Watts Bar-Unit 1 B 3.7-48



UHS
B 3.7.9

BASES

APPLICABLE requires a 30 day supply of cooling water in the UHS.
SAFETY ANALYSES

(continued) The UHS satisfies Criterion 3 of the NRC Policy Statement.

LCO The UHS is required to be OPERABLE and is considered
OPERABLE if it contains water at or below the maximum
temperature that would allow the ERCW System to operate for
at least 30 days following the design basis LOCA without the
loss of net positive suction head (NPSH), and without
exceeding the maximum design temperature of the equipment
served by the ERCW System. To meet this condition, the UHS
temperature should not exceed 850F.

|INSERT 2 |-

APPLICABILITY In MODES 1, 2, 3, and 4, the UHS is required to support the
OPERABILITY of the equipment serviced by the UHS and
required to be OPERABLE in these MODES.

In MODE 5 or 6, the OPERABILITY requirements of the UHS are
determined by the systems it supports.

ACTIONS A.1

If the UHS is inoperable, the plant must be placed in a MODE
in which the LCO does not apply. To achieve this status,
the plant must be placed in at least MODE 3 within 6 hours
and in MODE 5 within 36 hours. The allowed Completion Times
are reasonable, based on operating experience, to reach the
required plant conditions from full power conditions in an
orderly manner and without challenging plant systems.

SURVEILLANCE SR 3.7.9.1
REQUIREMENTS

This SR verifies that the ERCW System is available to cool
the CCS to at least its maximum design temperature with the
maximum accident or normal design heat loads for 30 days
following a Design Basis Accident. The 24 hour Frequency

(continued)

Watts Bar-Unit 1 B 3.7-49



UHS
B 3.7.9

I

I

BASES

SURVEILLANCE SR 3.7.9.1 (continued)
REQUIREMENTS

is based on operating experience related to trending of the
parameter variations during the applicable MODES. This SR
verifies that the average water temperature of the UHS is
S 850F (value does not account for instrument error,
Ref. 3).

REFERENCES 1. Watts Bar FSAR, Section 9.2.5, CUltivate Heat Sink."

2. Regulatory Guide 1.27, 'Ultimate Heat Sink for Nuclear
Power Plants," Revision 1, March 1974.

3. Watts Bar Drawing 1-47W605-243, 'Electrical Tech Spec
Compliance Tables."

INER4m -.

Watts Bar-Unit 1 B 3.7-50 Revision 29



ENCLOSURE 4

TENNESSEE VALLEY AUTHORITY
WATTS BAR NUCLEAR PLANT (WBN)

UNIT 1

List of Conmitments

1) Prior to implementation of the proposed TS, TVA will
implement a modification to re-gear the compressors for
SDBR chillers A-A and B-B by August 1, 2004.

2) The UFSAR will be revised to require the Emergency Diesel
Generator jacket water heat exchangers to be cleaned once
a year during spring, within a time frame no earlier than
March 1st but no later than June 30th.

3) The UFSAR will be revised to address single-train RHR
cooldown restrictions for ERCW temperature of 88'F which
consist of a five hour limitation on SFP cooling
isolation and a requirement to secure the remaining
reactor coolant pump within 25 hours after shutdown.

4) Revise UFSAR, System Descriptions, Design Criteria, and
other key design documents to ensure that 880F is considered
in future procurements, specifications, analyses, and
evaluations.


