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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

October 2, 1990

Docket No. 50-328

Mr. Oliver D. Kingsley, Jr.

Senior Vice President, Nuclear Power
Ternessee Valley Authority

€N 38A Loockout Place

1101 Market Street

Chattarcoga, Tennessee 37402-2801

Dear Mr. Kingsley:

SUBJECT: VANTAGE 5 HYBRID (VEK) FUEL (TAC 75752) (TS 89-33) -
SEQUOYAH NUCLEAR PLANT, UNIT 2

The Commissicn has issued the enctosed Amendment No. 130 to Facility Cperating
License Nc. DPR-75 for the Sequoyah Nuclear Plant, Urit 2. This amendment is
in response to yocur appliceticn dated January 12, 199C and the supplemertal
letter dated April 13, 1¢¢C.

This amendrent modifies the Sequoyah Nuclear Plant, Unit 2, Technical Specifi-
cations (TSs) tc permit the use of the Vantage 5 Hybrid fuel at Unit 2 in the
upcoming Cperating Cycle 5. The unit is currently in the Unit 2 Cycle 4 refueling
cutage anc is scheculed to restart from this outage to begin the Unit 2 Operat-
ing Cycle 5 in early Ncvember 199C.

The changes to the TSs are the following: (1) revise the TS Bases for safety
Timits to refer to the WRB-1 correlation and to the associated safety analysis
limit for the departure fvom rucieate boiling ratio (DNBR); (2) revise TS
3.1.3.4 to incorporate 8 new rod drop time of less than or equal to 2.7
seconds; (3} revise TS 3.2.3 to delete the rod¢ bow peralty as a function of
burnup in the Nuclear Enthalpy Hot Channel Factor equation and delete Figures
3.2-3 and 3.2-4; (4) revise Table 2.2-1 and TS 3.2.5 to define the reactor
coolart system (RCS) total flow rate limit, including uncertainties, to be
378,400 gallons per minute (gpm) for the departure from nucleate boiling
parameters and add surveillance requirements for the RCS total flow rate; and
(5) revise the BRases for TSs 3.2.3, 3.2.5, and 3.4.1. The title in the index
for Section 3/4.2.3 and Bases Sections 3.4.2.2 and 3/4.2.3 of the TSs are
also revised.

The changes for Sequoyah Unit 1 were issued as Amendment 138 to the Unit 1 TSs
in the staffls letter dated May 8, 1990.
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Mr. Oliver D. Kingsley, dJdr. -2-

A copy of the Safety Evaluation is also enclosed. Notice of Issuance will be
included in the Commission's Bi-Weekly Federal Register Notice.

Sincerely,

Jack N. DonohewNProject Manager
Project Directorate I1-4

Division of Reactor Projects - I/II
0ffice of Nuclear Reactor Regulation

Enclosures:

1. Amendment No. 130 to
License No. DPR-79

2. Safety Evaluation

cc w/enclosures:
See next page
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Mr. 0liver D. Kingsley, Jr.

cc:
Mr. Marvin Runyon, Chairman
Tennessee Valley Authority

ET 12A 7A

400 West Summit Hill Drive

Knoxville, Tennessee 37902

Mr. Edward G. Wallace
Manager, Nuclear Licensing
and Regulatory Affairs
Tennessee Valley Authority
5N 157B Lookout Place
Chattanooga, Tennessee 37402-2801

Mr. Johr B. Haters, Director
Tenriessee Valley Authority
ET 122 °F

400 West Summit Hill Drive
Knexville, Tennessee 379C?

Mr. W. F. Killis

Chief Operating Cfficer

ET 12B 1€B

400 West Summit Hill Drive
Knoxville, Ternessee 37902

General Counse]

Tennessee Valley Autherity
40C Vest Surmit Hill Drive
ET 11B 33F

Kroxville, Tennessee 327¢(C2

Mr. Dwight Nunn

Yice President, Nuclear Engineering
Ternessee Valley Authority

6N 38A Lookout Place

1101 Market Street

Chattancoga, Ternressee 37402-2801

Dr. Mark 0. Medford

Vice President and Muclear
Technical Director

Tenuessee Valley Authority

6N 38A Lookout Place

Chattanooga, Ternessee 37402-2801

Mr. Joseph Bynum, Acting Site Director

Sequoyah Nuclear Plant
Tennessee Yalley Authority

P. 0. Box 2000

Seddy Daisy, Tennessee 37379

Mr. Mark J. Burzynski

Site Licensing Marager
Sequoyah Nucleer Plant

P. C. Box 2000

Soddy Daisy, Tennessee 37379

County Judge
Hamilton County Courthouse
Chattarooga, Terressee 37402

Regional Administrator, Region II
U.S. Nuclear Reculatory Commission
101 Merietta Street, N.W.

Atlanta, Georgia 30323

Mr. Paul E. Harmon

Senicr Residert Inspector
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U.S. Nuclear Regulatory Commission
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Soddy Daisy, Tennessee 37379

Mr. Michael H. Mobley, Director
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

TENNESSEE VALLEY AUTHORITY

DOCKET NO. 50-328

SEQUOYAH NUCLEAR PLANT, UNIT 2

Amendment No. 13p
License No. DPR-79

1. The Nuclear Regulatory Commission (the Commission) has found that:

A.

QlOZA01ERD w010

K
PR ADCCE

The application for amendment by Tenressee Valley Authority (the
Yicensee) dated January 12, 1990 and the supplemertal letter dated
April 13, 1990 comply with the standarcds anc requirerienls of the
Atomic Energy Act of 1954, as amended (the Act), and the Commission's
rules and regulations set forth in 10 CFR Chapter I;

The facility will operate in conformity with the application, the
provisions of the Act, and the rules and regulations of the
Commission;

There is reasorable assurance (i) that the activities authcrized by
this emendrent can be conducted without endsrgering the health and
safety of the public, and (ii) that such activities will be
conducted in compliarce with the Commission's regulations;

The issuance of this amendment will nct be inimical to the common
defense and security or to the health and safety of the public; and

The issuance of this smendnent is in accordance with 10 CFR Part 51
of the Commission's regulations and all applicable requirements have
been satisfied.




2. Accordingly, the license is amended by changes to the Technical
Specifications as indicated in the attachmert to this license amendment
anc paragraph 2.C.(2) of Facility Operating License No. DPR-79 is hereby

amended to read as follows:

(2) Technical Specifications

The Technical Specifications contained in Appendices A and B, as
revised through Amendment No. 130, are hereby incorporated in the

license. The licensee shall operate the facility in accordance with
the Technical Specifications.

3. Thkis license amendment is effective s of its date of issuarce.

Attachment:
Changes tc the Technical
Specifications

FOR THE MUCLEAR REGULATORY COMMISSION

g ; j ,
J!\NaiuéJhﬂAél~K£2’ [mltliﬂar

Frederick J. Hebdtn, Director

Project Directorate 11-4

Division of Reactor Preojects - I/IT
0ffice of Nuclear Reactor Regulation

Date of Issuerce: October 2, 1990



ATTACHMENT TO LICENSE AMENDMENT NO.

FACILITY OPERATING LICENSE NO. DPR-79

DOCKET NO. 50-328

Revise the Appendix A Technical Specifications by removing the pages

identified below and inserting the enclosed pages. The revised pages
are identified by the captioned amendment number and contain marginal
lines indicating the area of change. Overleaf pages* are provided to
maintain document completeness.

REMOVE INSERT
v v
X1 XI*
X11 X11I
B 2-1 B 2-1
B 2-2 B 2-2
B 2-3 B 2-3
B 2-4 B 2-4*
B 2-5 B 2-5
B 2-6 B 2-6*
3/4 1-19 3/4 1-19
3/4 2-8 3/4 2-8
3/4 2-9 3/4 2-9
3/4 2-10 374 2-10
3/4 2-11 3/4 2-11
374 2-12 3/4 2-12
3/4 2-13 3/4 2-13
3/4 2-14 3/4 2-14
3/4 2-15 --
3/4 2-16 --
3/4 2-17 --
B 3/4 2-1 B 3/4 2-1
B 374 2-2 B 3/4 2-2
B 3/4 2-4 B 3/4 2-4
B 3/4 2-5 --
B 3/4 4-1 B 3/4 4-1



INDEX
~ LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS

SECTION
3/4.2  POWER DISTRIBUTION LIMITS

3/4.2.1 AXIAL FLUX DIFFERENCE. . ... .c. ittt it iiieennnnnn
3/4.2.2  HEAT FLUX HOT CHANNEL FACTOR........oiiirermieniennnnnnn.

3/4.2.3 NUCLEAR ENTHALPY HOT CHANNEL FACTOR............ciiveunnn..
3/4.2.4 QUADRANT POWER TILT RATIO......ciiurerieeneennnnennennnnn
3/4.2.5 DNB PARAMETERS. ... citittii ittt ittt eeeaiienaannnns

3/4.3 INSTRUMENTATION

3/4.3.1 REACTOR TRIP SYSTEM INSTRUMENTATION............c.eevunen..

3/4.3.2 ENGINEERED SAFETY FEATURE ACTUATION SYSTEM
INSTRUMENTATION. . Lot ittt it et eeeens

3/4.3.3 MONITORING INSTRUMENTATION

Radiation Monitoring Instrumentation......................
Movable Incore Detectors........ ..o,
Seismic Instrumentation........... ... o,
Meteorological Instrumentation............. ... ... ...,
Remote Shutdown Instrumentation............. ... .. ... .. ...,
Chlorine Detection Systems (Deleted)

Accident Monitoring Instrumentation.......................
Fire Detection Instrumentation............. .. ..o iiiniit.
Radiocactive Liquid Effluent Monitoring Instrumentation....

Radioactive Gaseous Effluent Monitoring Instrumentation...

3/4
3/4
3/4
3/4
3/4

3/4

3/4

3/4
3/4
3/4
3/4
3/4
3/4
3/4
3/4
3/4
3/4

PAGE

2-1
2-4

2-10
2-13

3-1

3-14

3-40
3-44
3-45
3-48
3-51
3-55
3-56
3-59
3-68
3-76
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INBEX
LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS

SECTION PAGE
3/4.10.4 REACTOR COOLANT LOOPS. . ..ottt et iiiaenaanennnn 3/4 10-4
3/4.10.5 POSITION INDICATION SYSTEM = SHUTDOWN..................... 3/4 10-5

3/4.11  RADIOACTIVE EFFLUENTS

3/4.11.1 LIQUID EFFLUENTS

Concentration. ..o ieiiiii ittt it 3/4 11-1
DOSE. it ittt e et e e e 3/4 11-5
Liquid Waste Treatment........ ... ... .. ... 3/4 11-6
Liquid Holdup Tanks. .. ..uiiiniiiiiieeennennannsnnn FERTR 3/4 11-7

3/4 11.2 GASEQUS EFFLUENTS

DoSe Rate. ... iiiii ittt e iee e 3/4 11-8

Dose-Noble GasesS....covevuirunenreiunronenronennennneanns 3/4 11-12
Dose-Radiociodines, Particulate, and

Radionuclides Other than Noble Gases................... 3/4 11-13

Gaseous Radwaste Treatment............ ...t 3/4 11-14

Explosive Gas Mixture......couiririiiiinninenennannnnas 3/4 11-15

Gas Decay Tanks....civeineinerneeinernenenaanotoncanoanns 3/4 11-16

3/4 11.3 SOLID RADIOACTIVE WASTE. ... oottt iiiiiiiiennnnns 3/4 11-17

374 11.4 TOTAL DOSE. .. ivit ittt ittt eneeenenenennanas 3/4 11-19

3/4.12 RADIOLOGICAL ENVIRONMENTAL MONITORING

3/4.12.17 MONITORING PROGRAM. .. ottt i it ieieiieeennn 3/4 12-1
3/4.12.2 LAND USE CENSUS. ..ottt ittt etieienaaannn 3/4 12-10
3/4.12.3 INTERLABORATORY COMPARISON........ccieiiiiiiinienennnnen 3/4 12-1

SEQUOYAH - UNIT 2 X1



INDEX

BASES
SECTION PAGE
3/4.0 APPLICABILITY. ... uiiiiiiiiiiiiieiiiieenrincnnnasaannsesnnss B 3/4 0-1

3/4.1 REACTIVITY CONTROL SYSTEMS

3/4.1.7 BORATION CONTROL. ... .ot itiiiiiiiiiiiiiiiitietennnnnannnnns B 3/4 1-1
3/4.1.2 BORATION SYSTEMS. .. i it i et eteeneenanans B 3/4 1-2
3/4.1.3 MOVABLE CONTROL ASSEMBLIES......... .ot B 3/4 1-3
3/4.2 POWER DISTRIBUTION LIMITS
3/4.2.17 AXIAL FLUX DIFFERENCE...... .o iuiniiiiiiiiiiiiiiiaannnn. B 3/4 2-1
3/4.2.2 and 3/4.2.3 HEAT FLUX AND NUCLEAR

ENTHALPY HOT CHANNEL FACTORS....... ..., B 3/4 2-2
3/4.2.4 QUADRANT POWER TILT RATIO.....cininiiiniiiiiiiiiii i, B 3/4 2-5
3/4.2.5 DNB PARAMETERS. ...t ii i i ittt ettt ineeaanas B 3/4 2-5

3/4.3 INSTRUMENTATION

3/4.3.1 and 3/4.3.2 REACTOR TRIP SYSTEM and ENGINEERED SAFETY

FEATURE ACTUATION SYSTEM INSTRUMENTATION................... B 3/4 3-1
3/4.3.2 ENGINEERED SAFETY FEATURE INSTRUMENTATION.................. B 3/4 3-1
3/4.3.3 MONITORING INSTRUMENTATION........cinieiiiiiinnnninannns B 3/4 3-2
3/4.4 REACTOR COOLANT SYSTEM
3/4.4.1 REACTOR COOLANT LOOPS AND COOLANT CIRCULATION.............. B 3/4 4-1
3/4.4.2 and 3/4.4.3 SAFETY AND RELIEF VALVES..............ooiiinns B 3/4 4-2
3/4.4.4 PRESSURIZER. ..ttt iii it iaeaatanoeanoccasoncnns B 3/4 4-2
3/4.4.5 STEAM GENERATORS. ..ttt it i it et ieeeeienaanenns B 3/4 4-3
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2.1 SAFETY LIMITS

BASES

2.1.1 REACTOR CORE

The restrictions of this Safety Limit prevent overheating of the fuel and
possible cladding perforation which would result in the release of fission
products to the reactor coolant. Overheating of the fuel cladding is prevented
by restricting fuel operation to within the nucleate boiling regime where the
heat transfer coefficient is large and the cladding surface temperature is
slightly above the coclant saturation temperature.

Operation above the upper boundary of the nucleate boiling regime could
result in excessive cladding temperatures because of the onset of departure
from nucleate boiling (DNB) and the resultant sharp reduction in heat transfer
coefficient. DNB is not a directly measurable parameter during operation and,
therefore, THERMAL POWER and Reactor Coolant Temperature and Pressure have been
related to DNB through the WRB-1 correlation and the W-3 correlation for condi-
tions outside the range of the WRB-1 correlation. The DNB correlations have
been developed to predict the DNB flux and the Tocation of DNB for axially
uniform and non-uniform heat flux distributions. The local DNB heat flux
ratio, DNBR, defined as the ratio of the heat flux that would cause DNB at a
particular core location to the local heat flux, is indicative of the margin to
DNB.

The DNB design basis is as follows: there must be at least a 95 percent
probability that the minimum DNBR of the 1imiting rod during Condition I and
IT events is greater than or equal to the DNBR limit of the DNB correlation
being used (the WRB-1 or W-3 correlation in this application). The correlation
DNBR 1imit is established based on the entire applicable experimental data set
such that there is a 95 percent probability with 95 percent confidence that DNB
will not occur when the minimum DNBR is at the DNBR 1imit.

The curves of Figure 2.1-1 show the loci of points of THERMAL POWER, Reac-
tor Coolant System pressure and average temperature for which the minimum DNBR
is no Tess than the safety analysis DNBR 1imit or the average enthalpy at the
vessel exit is equal to the enthalpy of saturated liquid.

These curves are based on an enthalpy hot channel factor, FNAH of 1.55 and

a reference cosine with a peak of 1.55 for axial power shape. An allowance is
included for an increase in FNAH at reduced power based on the expression:

N -
AH
where P is the fraction of RATED THERMAL POWER

FY' - = 1.55 [1+ 0.3 (1-P)]

These limiting heat flux conditions are higher than those calculated for
the range of all control rods fully withdrawn to the maximum allowable control
rod insertion assuming the axial power imbalance is within the 1imits of the
fl (delta I) function of the Overtemperature Delta T trip. When the axial power

SEQUOYAH - UNIT 2 B 2-1 Amendment No. 21, 104, 130
Reused 08/18/87




SAFETY LIMITS

BASES

2.1.1 REACTOR CORE (Continued)

imbalance is not within the tolerance, the axial power imbalance effect on the
Overtemperature delta T trips will reduce the setpoints to provide protection
consistent with core safety limits.

2.1.2 REACTOR COOLANT SYSTEM PRESSURE

The restriction of this Safety Limit protects the integrity of the Reactor
Coolant System from overpressurization and thereby prevents the release of
radionuclides contained in the reactor coolant from reaching the containment
atmosphere.

The reactor pressure vessel and pressurizer are designed to Section III
of the ASME Code for Nuclear Power Plant which permits a maximum transient
pressure of 110% (2735 psig) of design pressure. The Reactor Coolant System
piping, valves and fittings, are designed to ANSI B 31.1 1967 Edition,
which permits a maximum transient pressure of 120% (2985 psig) of component
design pressure. The Safety Limit of 2735 psig is therefore consistent with
the design criteria and associated code requirements.

The entire Reactor Coolant System is hydrotested at 3107 psig, 125% of
design pressure, to demonstrate integrity prior to initial operation.

2.2.1 REACTOR TRIP SYSTEM INSTRUMENTATION SETPOINTS

The Reactor Trip Setpoint Limits specified in Table 2.2-1 are the values at
which the Reactor Trips are set for each functional unit. The Trip Setpoints
have been selected to ensure that the reactor core and reactor coolant system
are prevented from exceeding their safety 1imits during normal operation and
design basis anticipated operational occurrences and to assist the Engineered
Safety Features Actuation System in mitigating the consequences of accidents.
Operation with a trip set less conservative than its Trip Setpoint but within
its specified Allowable Value is acceptable on the basis that the difference
between each Trip Setpoint and the Allowable Value is equal to or less than the
drift allowance assumed for each trip in the safety analyses.

SEQUOYAH - UNIT 2 B 2-2 Amendment No. 130



P N

-2.2 LIMITING SAFETY SYSTEM SETTINGS

BASES

Manual Reactor Trip

The Manual Reactor Trip is a redundant channel to the automatic protective
instrumentation channels and provides manual reactor trip capability.

Power Range, Neutron Flux

The Power Range, Neutron Flux channel high setpoint provides reactor core
protection against reactivity excursions which are too rapid to be protected
by temperature and pressure protective circuitry. The low set point provides
redundant protection in the power range for a power excursion beginning from
low power. The trip associated with the Tow setpoint may be manually bypassed
when P-10 is active (two of the four power range channels indicate a power
level of above approximately 10 percent of RATED THERMAL POWER) and is auto-
matically reinstated when P-10 becomes inactive (three of the four channels
indicate a power level below approximately 9 percent of RATED THERMAL POWER).

Power Range, Neutron Flux, High Rates

The Power Range Positive Rate trip provides protection against rapid flux
increases which are characteristic of rod ejection events from any power
level. Specifically, this trip complements the Power Range Neutron Flux
High and Low trips to ensure that the criteria are met for rod ejection from
partial power.

The Power Range Negative Rate trip provides protection to ensure that the
minimum DNBR is maintained above the safety analysis DNBR limit for control rod
drop accidents. At high power a single or multiple rod drop accident could
cause local flux peaking which, when in conjunction with nuclear power being
maintained equivalent to turbine power by action of the automatic rod control
system, could cause an unconservative local DNBR to exist. The Power Range
Negative Rate trip will prevent this from occurring by tripping the reactor for
all single or multiple dropped rods.

Intermediate and Source Range, Nuclear Flux

The Intermediate and Source Range, Nuclear Flux trips provide reactor
core protection during reactor startup. These trips provide redundant protec-
tion to the low setpoint trip of the Power Range, Neutron Flux channels. The

Source Range Channels will initiate a reactor trip at about 10+5 counts per
second unless manually blocked when P-6 becomes active. The Intermediate

3 Amendment No. 130
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" LIMITING SAFETY SYSTEM SETTINGS

BASES

Intermediate and Source Range, Nuclear Flux (Continued)

Range Channels will initiate a reactor trip at approximately 25 percent of
RATED THERMAL POWER unless manually blocked when P-10 becomes active. No
credit was taken for operation of the trips associated with either the Inter-
mediate or Source Range Channels in the accident analyses; however, their
functional capability at the specified trip settings is required by this
specification to enhance the overall reliability of the Reactor Protection
System.

Overtemperature AT

The Overtemperature delta T trip provides core protection to prevent DNB
for all combinations of pressure, power, coolant temperature, and axial power
distribution, provided that the transient is slow with respect to piping
transit delays from the core to the temperature detectors (about 4 seconds),
and pressure is within the range between the High and Low Pressure reactor
trips. This setpoint includes corrections for axial power distribution,
changes in density and heat capacity of water with temperature and dynamic
compensation for piping delays from the core to the loop temperature detectors.
With normal axial power distribution, this reactor trip limit is always below
the core safety 1imit as shown in Figure 2.1-1. If axial peaks are greater
than design, as indicated by the difference between top and bottom power range
nuclear detectors, the reactor trip is automatically reduced according to the
notations in Table 2.2-1.

Operation with a reactor coolant loop out of service below the 4 loop P-8
setpoint does not require reactor protection system set point modification
because the P-8 setpoint and associated trip will prevent DNB during 3 loop
operation exclusive of the Overtemperature delta T setpoint. Three loop
operation above the 4 loop P-8 setpoint is permissible after resetting the Ki,
K2, and K3 inputs to the Overtemperature delta T channels and raising the P-8
setpoint to its 3 loop value. In this mode of operation, the P-8 interlock
and trip functions as a High Neutron Flux trip at the reduced power level.

Overpower AT

The Overpower delta T reactor trip provides assurance of fuel integrity,
e.g., no melting, under all possible overpower conditions, limits the required
range for Overtemperature delta T protection, and provides a backup to the
High Neutron Flux trip. The setpoint includes corrections for changes in
density and heat capacity of water with temperature, and dynamic compensation
for piping delays from the core to the Toop temperature detectors. No credit
was taken for operation of this trip in the accident analyses; however, its
functional capability at the specified trip setting is required by this
specification to enhance the overall reliability of the Reactor Protection
System.

SEQUOYAH - UNIT 2 B 2-4



'LIMITING SAFETY SYSTEM SETTINGS

BASES

Pressurizer Pressure

The Pressurizer High and Low Pressure trips are provided to 1imit the
pressure range in which reactor operation is permitted. The High Pressure
trip is backed up by the pressurizer code safety valves for RCS overpressure
protection, and is therefore set lower than the set pressure for these valves
(2485 psig). The Low Pressure trip provides protection by tripping the reactor
in the event of a loss of reactor coolant pressure.

Pressurizer Water Level

The Pressurizer High Water Level trip ensures protection against Reactor
Coolant System overpressurization by limiting the water level to a volume
sufficient to retain a steam bubble and prevent water relief through the
pressurizer safety valves. No credit was taken for operation of this trip in
the accident analyses; however, its functional capability at the specified
trip setting is required by this specification to enhance the overall
reliability of the Reactor Protection System.

Loss of Flow

The Loss of Flow trips provide core protection to prevent DNB in the
event of a loss of one or more reactor coolant pumps.

Above 11 percent of RATED THERMAL POWER, an automatic reactor trip will
occur if the flow in any two loops drop below 89% of nominal full loop flow.
Above 36% (P-8) of RATED THERMAL POWER, automatic reactor trip will occur if
the flow in any single loop drops below 89% of nominal full loop flow. This
latter trip will prevent the minimum value of the DNBR from going below the
safety analysis DNBR limit during normal operational transients and anticipated
transients when 3 loops are in operation and the Overtemperature delta T trip
set point is adjusted to the value specified for all loops in operation. With
the Overtemperature delta T trip set point adjusted to the value specified for
3 loop operation, the P-8 trip at 76% RATED THERMAL POWER will prevent the
minimum value of the DNBR from going below the safety analysis DNBR 1imit
during normal operational transients and anticipated transients with 3 loops in
operation.

5 Amendment No.130
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LIMITING SAFETY SYSTEM SETTINGS

BASES

Steam Generator Water Level

The Steam Generator Water Level Low-Low trip provides core protection by
preventing operation with the steam generator water level below the minimum
volume required for adequate heat removal capacity. The specified setpoint
provides allowance that there will be sufficient water inventory in the steam
generators at the time of trip to allow for starting delays of the auxiliary
feedwater system.

Steam/Feedwater Flow Mismatch and Low Steam Generator Water Level

The Steam/Feedwater Flow Mismatch in coincidence with a Steam Generator
Low Water Level trip is not used in the transient and accident analyses but is
included in Tabie 2.2-1 to ensure the functional capability of the specified
trip settings and thereby enhance the overall reliability of the Reactor
Protection System. This trip is redundant to the Steam Generator Water Level
Low-Low trip. The Steam/Feedwater Flow Mismatch portion of this trip is
activated when the steam flow exceeds the feedwater flow by greater than or
equal to 1.5 x 10® 1bs/hour. The Steam Generator Low Water level portion of
the trip is activated when the water level drops below 24 percent, as indicated
by the narrow range instrument. These trip values include sufficient allowance
in excess of normal operating values to preclude spurious trips but will
initiate a reactor trip before the steam generators are dry. Therefore, the
required capacity and starting time requirements of the auxiliary feedwater
pumps are reduced and the resulting thermal transient on the Reactor Coolant
System and steam generators is minimized.

Undervoltage and Underfrequency - Reactor Coolant Pump Busses

The Undervoltage and Underfrequency Reactor Coolant Pump bus trips
provide reactor core protection against DNB as a result of loss of voltage or
underfrequency to more than one reactor coolant pump. The specified set
points assure a reactor trip signal is generated before the lTow flow trip set
point is reached. Time delays are incorporated in the underfrequency and
undervoltage trips to prevent spurious reactor trips from momentary electrical
power transients. For undervoltage, the delay is set so that the time required
for a signal to reach the reactor trip breakers following the simultaneous
trip of two or more reactor coolant pump bus circuit breakers shall not exceed
1.2 seconds. For underfrequency, the delay is set so that the time required
for a signal to reach the reactor trip breakers after the underfrequency trip
set point is reached shall not exceed 0.6 seconds.

SEQUOYAH - UNIT 2 B 2-6 Revised 8/18/87
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A

REACTIVITY CONTROL SYSTEMS

ROD DROP TIME

LIMITING CONDITION FOR OPERATION

3.1.3.4 The individual full,length (shutdown and control) rod drop time from
the fully withdrawn position” shall be less than or equal to 2.7 seconds from
beginning of decay of stationary gripper coil voltage to dashpot entry with:

a. Tavg greater than or equal to 541°F, and
b. A1l reactor coolant pumps operating.

APPLICABILITY: Modes 1 and 2.

ACTION:

a. With the drop time of any full length rod determined to exceed the
above 1imit, restore the rod drop time to within the above 1limit
prior to proceeding to MODE 1 or 2.

b. With the rod drop times within limits but determined with 3 reactor
coolant pumps operating, operation may proceed provided THERMAL
POWER is restricted to less than or equal to 71% of RATED THERMAL
POWER.

SURVEILLANCE REQUIREMENTS

4.1.3.4 The rod drop time of full length rods shall be demonstrated through
measurement prior to reactor criticality:

a. For all rods following each removal of the reactor vessel head,

b. For specifically affected individual rods following any maintenance
on or modification to the control rod drive system which could
affect the drop time of those specific rods, and

c. At Teast once per 18 months.*

*For cycle 1, this surveillance is to be completed before the next cooldown
or by August 5, 1983, whichever is earlier.

#Fully withdrawn shall be the condition where shutdown and control banks are
at a position within the interval of >222 and <231 steps withdrawn, inclusive.

SEQUOYAH - UNIT 2 3/4 1-19 Amendment No. 20, 98, 130
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'POWER DISTRIBUTION LIMITS

3/4.2.3 NUCLEAR ENTHALPY HOT CHANNEL FACTOR

LIMITING CONDITION FOR OPERATION

3.2.3 The Nuclear Enthalpy Hot Channel Factor, FN

AH,sha]'l be limited by the

following relationship:

where:

a FN
: AH < 1.55 [1.0 + 0.3 (1.0 - P)]

b. P= THERMAL POWER |,
RATED THERMAL POWER

APPLICABILITY: . MODE 1.

ACTION:
With FNAH exceeding its Timit:

a. Reduce THERMAL POWER to less than 50% of RATED THERMAL POWER within
2 hours and reduce the Power Range Neutron Flux-High Trip Setpoints to
< 55% of RATED THERMAL POWER within the next 4 hours,

b. Demonstrate through in-core mapping that FNAH is within its 1imit
within 24 hours after exceeding the 1imit or reduce THERMAL POWER to
less than 5% of RATED THERMAL POWER within the next 2 hours, and

c. Identify and correct the cause of the out of limit condition prior
to increasing THERMAL POWER above the reduced 1imit required by a.
or b. above; subsequent POWER OPERATION may proceed provided that

FNAH is demonstrated through in-core mapping to be within its limit

at a nominal 50% of RATED THERMAL POWER prior to exceeding this

THERMAL POWER, at a nominal 75% of RATED THERMAL POWER prior to

exceeding this THERMAL POWER and within 24 hours after attaining 95%

or greater RATED THERMAL POWER.

SEQUOYAH - UNIT 2 3/4 2-8 Amendment No. 21, 130
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'POWER DISTRIBUTION LIMITS
SURVETLLANCE REQUIREMENTS

4.2.3.1 The provisions of Specification 4.0.4 are not applicable.
4.2.3.2 FNAH shall be determined to be within its 1imit by using the movable
in-core detectors to obtain a power distribution map:

a. Prior to operation above 75% of RATED THERMAL POWER after each fuel
loading,

b. At Teast once per 31 Effective Full Power Days, and
c. The measured FNAH shall be increased by 4% for measurement
uncertainity.
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POWER DISTRIBUTION LIMITS

3/4.2.4 QUADRANT POWER TILT RATIO

LIMITING CONDITION FOR OPERATION

3.2.4 The QUADRANT POWER TILT RATIO shall not exceed 1.02.

APPLICABILITY:

ACTION:

MODE 1 above 50% of RATED THERMAL POWER*

a. With the QUADRANT POWER TILT RATIO determined to exceed 1.02 but
less than or equal to 1.08:

1.

Calculate the QUARANT POWER TILT RATIO at least once per hour
until either:

a) The QUADRANT POWER TILT RATIO is reduced to within its
limit, or

b) THERMAL POWER is reduced to less than 50% of RATED THERMAL
POWER.

Within 2 hours either:

a) Reduce the QUADRANT POWER TILT RATIO to within its limit,
or

b) Reduce THERMAL POWER at least 3% from RATED THERMAL POWER
for each 1% of indicated QUADRANT POWER TILT RATIO in
excess of 1.0 and similarly reduce the Power Range Neutron
Flux-High Trip Setpoints within the next 4 hours.

Verify that the QUADRANT POWER TILT RATIO is within its limit
within 24 hours after exceeding the 1imit or reduce THERMAL
POWER to less than 50% of RATED THERMAL POWER within the next
2 hours and reduce the Power Range Neutron Flux-High Trip set-
points to less than or equal to 55% of RATED THERMAL POWER
within the next 4 hours.

Identify and correct the cause of the out of limit condition
prior to increasing THERMAL POWER; subsequent POWER OPERATION
above 50% of RATED THERMAL power may proceed provided that the
QUADRANT POWER TILT RATIO is verified within its 1imit at least
once per hour for 12 hours or until verified acceptable at 95%

™ or greater RATED THERMAL POWER.

*See Special Test Exception 3.10.2.
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ACTION: (Continued)

b. With the QUADRANT POWER TILT RATIO determined to exceed 1.09 due to
misalignment of either a shutdown or control rod:

1. Calculate the QUADRANT POWER TILT RATIO at least once per hour
until either:

a) The QUADRANT POWER TILT RATIO is reduced to within its
limit, or

b) THERMAL POWER is reduced to less than 50% of RATED THERMAL
POWER.

2. Reduce THERMAL POWER at least 3% from RATED THERMAL POWER for
each 1% of indicated QUADRANT POWER TILT RATIO in excess of
1.0, within 30 minutes.

3. Verify that the QUADRANT POWER TILT RATIO is within its Timit
within 2 hours after exceeding the 1imit or reduce THERMAL
POWER to less than 50% of RATED THERMAL POWER within the next
2 hours and reduce the Power Range Neutron Flux-High trip Set-
points to less than or equal to 55% of RATED THERMAL POWER
within the next 4 hours.

4. Identify and correct the cause of the out of limit condition
prior to increasing THERMAL POWER; subsequent POWER OPERATION
above 50% of RATED THERMAL POWER may proceed provided that the
QUADRANT POWER TILT RATIO is verified within its 1imit at least
once per hour for 12 hours or until verified acceptable at 95%
or greater RATED THERMAL POWER.

c. With the QUADRANT POWER TILT RATIO determined to exceed 1.09 due to
causes other than the misalignment of either a shutdown or control
rod:

1. Calculate the QUADRANT POWER TILT RATIO at least once per hour
until either:

a) The QUADRANT POWER TILT RATIO is reduced to within its
limit, or

~b)  THERMAL POWER is reduced to less than 50% of RATED THERMAL
h POWER.
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POWER DISTRIBUTION LIMITS

ACTION: (Continued)

2. Reduce THERMAL POWER to less than 50% of RATED THERMAL POWER
within 2 hours and reduce the Power Range Neutron Flux-High
Trip Setpoints to less than or equal to 55% of RATED THERMAL
POWER within the next 4 hours.

3. Identify and correct the cause of the out of 1limit condition
prior to increasing THERMAL POWER; subsequent POWER OPERATION
above 50% of RATED THERMAL POWER may proceed provided that the
QUADRANT POWER TILT RATIO is verified within its 1imit at least
once per hour for 12 hours or until verified at 95% or greater
RATED THERMAL POWER.

d. With the indicated QUADRANT POWER TILT RATIO not confirmed as
required by Surveillance Requirement 4.2.4.2, reduce THERMAL POWER
to less than 75 percent RATED THERMAL POWER within 6 hours.

e. With the QUADRANT POWER TILT RATIO not monitored as required by
Surveillance Requirement 4.2.4.1, reduce THERMAL POWER to less than
50 percent of RATED THERMAL POWER within the next 6 hours.

f. The provisions of Specification 3.0.4 are not applicable.

SURVEILLANCE REQUIREMENTS

4.2.4.1 The QUADRANT POWER TILT RATIO shall be determined to be within the
Timit above 50% of RATED THERMAL POWER by:

a. Calculating the ratio at least once per 7 days when the alarm is
OPERABLE.

b. Calculating the ratio at least once per 12 hours during steady state
operation when the alarm is inoperable.

4.2.4.2 The QUADRANT POWER TILT RATIO shall be determined to be within the
1imit when above 75 percent of RATED THERMAL POWER with one Power Range channel
inoperable by using the movable incore detectors to confirm that the normalized
symmetric power distribution, obtained from 4 pairs of symmetric thimble
locations or from performance of a full core map, is consistent with the
indicated QUADRANT POWER TILT RATIO at least once per 12 hours.
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3/4 2.5 DNB PARAMETERS

LIMITING CONDITION FOR OPERATION

3.2.5 The following DNB related parameters shall be maintained within the
limits shown on Table 3.2-1:

a. Reactor Coolant System Tavg'
b. Pressurizer Pressure.
c. Reactor Coolant System (RCS) Total Flow Rate.

APPLICABILITY: MODE 1.

ACTION:
With any of the above parameters exceeding its 1imit, restore the parameter to

within its 1imit within 2 hours or reduce THERMAL POWER to less than 5% of
RATED THERMAL POWER within the next 4 hours.

SURVETLLANCE REQUIREMENTS

4.2.5.1 Each of the parameters of Table 3.2-1 shall be verified to be within
their 1imits at least once per 12 hours.

4.2.5.2 The RCS flow rate shall be determined by measurement at least once
per 18 months.

4.2.5.3 The RCS total flow rate indicators shall be subjected to a CHANNEL
CALIBRATION at least once per 18 months.
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TABLE 3.2-1
DNB PARAMETERS

PARAMETER

Reactor Coolant System T
avg

Pressurizer Pressure

Reactor Coolant System Flow Rate

*Limit not applicable during either a THERMAL POWER ramp in excess of 5% of RATED THERMAL
10% of RATED THERMAL POWER, physics

POWER per minute or a THERMAL POWER step in excess of

v

LIMITS

4 Loops In
Operation

< 583°F
> 2220 psia*

378400 gpm#

test, or performance of surveillance requirement 4.1.1.3.b.

#Includes a 3.5% flow measurement uncertainity.




3}4.2‘POWER DISTRIBUTION LIMITS

BASES

The specifications of this section provide assurance of fuel integrity
during Condition I (Normal Operation) and II (Incidents of Moderate Frequency)
events by: (a) maintaining the calculated DNBR in the core at or above
design during normal operation and in short term transients, and (b) limiting
the fission gas release, fuel pellet temperature and cladding mechanical
properties to within assumed design criteria. In addition, 1imiting the peak
linear power density during Condition 1 events provides assurance that the
initial conditions assumed for the LOCA analyses are met and the ECCS
acceptance criteria 1imit of 2200°F is not exceeded.

The definitions of certain hot channel and peaking factors as used in
these specifications are as follows:

FQ(Z) Heat Flux Hot Channel Factor, is defined as the maximum local
heat flux on the surface of a fuel rod at core elevation Z divided
by the average fuel rod heat flux, allowing for manufacturing
tolerances on fuel pellets and rods.

FzH Nuclear Enthalpy Rise Hot Channel Factor, is defined as the ratio of

the integral of linear power along the rod with the highest integrated

power to the average rod power.

3/4.2.1  AXIAL FLUX DIFFERENCE (AFD)

The T1imits on AXIAL FLUX DIFFERENCE (AFD) assure that the FQ(Z) upper

bound envelope of 2.237 times the normalized axial peaking factor is not
exceeded during either normal operation or in the event of xenon redistribution
following power changes.

Provisions for monitoring the AFD on an automatic basis are derived from
the plant process computer through the AFD Monitor Alarm. The compuer deter-
mines the one minute average of each of the OPERABLE excore detector outputs
and provides an alarm message immediately if the AFD for at least 2 of 4 or 2
of 3 OPERABLE excore channels are outside the allowed AI-Power operating space
and the THERMAL POWER is greater than 50 percent of RATED THERMAL POWER.

3/4.2.2 and 3/4.2.3 HEAT FLUX AND NUCLEAR ENTHALPY HOT CHANNEL FACTORS

The 1imits on heat flux hot channel factor and nuclear enthalpy hot chan-
nel factor ensure that 1) the design 1imits on peak local power density and
minimum DNBR are not exceeded and 2) in the event of a LOCA the peak fuel clad
temperature will not exceed the 2200°F ECCS acceptance criteria limit.
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'POWER DISTRIBUTION LIMITS

BASES

Each of these hot channel factors is measurable but will normally only be
determined periodically as specified in Specifications 4.2.2 and 4.2.3. This
periodic surveillance is sufficient to insure that the 1imits are maintained
provided:

a. Control rods in a single group move together with no individual rod
insertion differing by more than + 13 steps from the group demand
position.

b.  Control rod groups are sequenced with overlapping groups as described
in Specification 3.1.3.6.

c. The control rod insertion limits of specifications 3.1.3.5 and
3.1.3.6 are maintained.

d. The axial power distribution, expressed in terms of AXIAL FLUX
DIFFERENCE, is maintained within the 1imits.

The FNAH 1imit as a function of THERMAL POWER allows changes in the radial

power shape for all permissible rod insertion limits. FNAH will be maintained

within its Timits provided conditions a thru d above, are maintained.

When an FQ measurement is taken, both experimental error and manufacturing

tolerance must be allowed for. The 5% is the appropriate allowance for a full
core map taken with the in-core detector flux mapping system and 3% is the
appropriate allowance for manufacturing tolerance.

When FNAH is measured, experimental error must be allowed for and 4% is the

appropriate allowance for a full core map taken with the in-core detection
N
uncertainties which mean that normal operation will result in F AH S 1.55/1.08.

system. The specified 1imit for F also contains an 8% allowance for

The 8% allowance is based on the following considerations.

a. abnormal perturbations,in the radial power shape, such as from rod
misalignment, effect F AR More directly than FQ

b. although rod movement has a direct influence upon limiting FQ to

wﬁthin its limit, such control is not readily available to limit
F AH? and

c. errors in prediction for control power shape detected during startup
physics test can be compensated for in FQ by restricting axial flux

distribution. This compensation for FNAH is less readily available.
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BASES

Fuel rod bowing reduces the value of DNB ratio. Margin has been retained
between the DNBR value used in the safety analysis (1.38) and the WRB-1
correlation Timit (1.17) to completely offset the rod bow penalty.

The applicable value of rod bow penalty is referenced in the FSAR.

Margin in excess of the rod bow penalty is available for plant design
flexibility.

The hot channel factor FQ M(z) is measured periodically and increased by

a cycle and height dependent power factor W(z), to provide assurance that the
1imit on the hot channel factor, FQ(z), is met. W(z) accounts for the effects

of normal operation transients and was determined from expected power control
maneuvers over the full range of burnup conditions in the core. The W(z)
function for normal operation is provided in the Peaking Factor Limit Report
per Specification 6.9.1.14.

3/4.2.4 QUADRANT POWER TILT RATIO

The quadrant power tilt ratio 1imit assures that the radial power distri-
bution satisfies the design values used in the power capability analysis.
Radial power distribution measurements are made during startup testing and
periodically during power operation.

The two hour time allowance for operation with a tilt condition greater
than 1.02 but Tess than 1.09 is provided to allow identification and
correction of a dropped or misaligned rod. In the event such action does not
correct the tilt, the margin for uncertainty on FQ is reinstated by reducing

the power by 3 percent from RATED THERMAL POWER for each percent of tilt in
excess of 1.0.

3/4.2.5 DNB PARAMETERS

The 1imits on the DNB related parameters assure that each of the para-
meters are maintained within the normal steady state envelope of operation
assumed in the transient and accident analyses. The 1limits are consistent
with the initial FSAR assumptions and have been analytically demonstrated
adequate to maintain a minimum DNBR of greater than or equal to the safety
analysis DNBR 1imit throughout each analyzed transient.

The 12 hour periodic surveillance of these parameters through instrument

readout is sufficient to ensure that the parameters are restored within their
limits following load changes and other expected transient operation.
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'3/4.4 REACTOR COOLANT SYSTEM

BASES

3/4.4.1 REACTOR COOLANT LOOPS AND COOLANT CIRCULATION

The plant is designed to operate with all reactor coolant loops in
operation, and maintain DNBR above the safety analysis DNBR limit during all
normal operations and anticipated transients. In MODES 1 and 2 with one reac-
tor coolant loop not in operation this specification requires that the plant be
in at least HOT STANDBY within 1 hour.

In MODE 3, two reactor coolant loops provide sufficient heat removal
capability for removing core decay heat even in the event of a bank withdrawal
accident; however, a single reactor coolant lcop provides sufficient heat
removal capacity if a bank withdrawal accident can be prevented, i.e., by
opening the Reactor Trip System breakers. Singie failure considerations
require that two loops be OPERABLE at all times.

In MODE 4, a single reactor coolant loop or residual heat removal (RHR)
loop provides sufficient heat removal capability for removing decay heat; but
single failure considerations require that at least two loops be OPERABLE.
Thus, if the reactor coolant loops are not OPERABLE, this specification
requires two RHR Toops to be OPERABLE.

In MODE 5 single failure considerations require that two RHR loops be
OPERABLE.

The operation of one Reactor Coolant Pump or one RHR pump provides adequate
flow to ensure mixing, prevent stratification and produce gradual reactivity
changes during boron concentration reductions in the Reactor Coolant System.

The reactivity change rate associated with boron reduction will, therefore, be
within the capability of operator recognition and control.
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- UNITED STATES ~
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

ENCLOSURE 2
SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

DOCKET NO. 50-328

1.0 INTRODUCTION

By letter dated January 12, 199C, the Tennessee Valley Authority (TVA or the
licensee) submitted a request for changes to the Sequoyah Nuclear Plant,
Urits 1 and 2, Technical Specifications (TSs) which are needed for the use cf
VANTAGE 5 Hybrid (V5H) fuel assemblies for the Sequoyah, Units 1 and 2, reload
core and future cores. The VEH fuel design evolved from the VSKE Optimized
Fuel Assembly (OFA) and Standard (STD) fuel assembly designs. The features
of the V5H fuel assembly consist of reconstitutable or removable top nczzles,
integral fuel burnable adsorbers, lcwer-pressure drop and snag-resistant
grids, debris filter bottom nozzles (DFBNs), and the capability ¢f achieving
extended burnups. These features were previcusly reviewed and approved by
NRC in its evaluation of the Westinghouse Electric Corporation topical report
?CAP-10§44-P-A, "Reference Core Report VANTAGE 5 Fuel Assembly," Addendum 2
REF. 1).

In its letter, the licensee stated that the evaluaticns performed for this new
fuel accomodate the effects from the following modifications that are planned

for the Cycle 4 refueling outage in 129C for each unit:

1. FResistance temperature detector bypass eliminaticn,

2. Eagle 21 digital protection system,

3. Upper head injection removel,

4. Boron injection tank deactivation,

5. New steamline break protection, and

6. Reactor trip on steam flow/feed flow mismatch.

Unit 2 is currently in the Unit 2 Cycle 4 refueling outage and will be placing
the new fuel in the core during this outage. The new fuel will be used in

the Unit 2 Cperating Cycle 5 once it has restarted from the refueling outage.

Unit 1 shutdown for the Unit 1 Cycle 4 refueling outage in the spring cf 1990.

The V5H fuel was placed in the Unit 1 core in that outage. Unit 1 is currently
in the Unit 1 Operating Cycle 5.
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Therefore, as a result of this fuel upgrade for Unit 2, TVA proposed to modify
the Unit 2 TSs for the following changes: (1) revise the TSs Bases for safety
limits to refer to the WRB-1 correlation and tc the associated safety analysis
Jimit for departure from nucleate boiling ratio (DNBR); (2) revise TS 3.1.3.4 to
ircorporate a new rod drop time cf less than or equal to 2.7 seconds; (3)

revise TS 3.2.3 to delete the rod bow peralty as & furction of burrup in the

FNH (Nuclear Enthalpy Hot Chanrel Factor) equation and delete Figures 3.2-3 and
3.2-4; (4) revise Table 3.2-1 and TS 3.2.5 to define the reactor coolant system
(RCS) total flow rate limit, including uncertainties, to be 378,400 gallons

per minute (gpm) for the departure from nucleate boiling (DNB) parameters and
add surveillance requirements for RCS total flow rate; and (5) revise the Bases
for TSs 3.2.3, 3.2.5, and 3.4.1. The titles in the index of the TSs for the
following sections would also be revised: Section 3/4.2.3, Bases Section 3/4.2.2
erd Bases Secticn 3/4.2.3.

The licensee provided adcitional information concerning the fuel criteria uced
for the locked rotor aralysis for the VSH fuel in its letter dated April 13,
1990. This information does not change the substance of the proposed acticn
published in the Federal Register (55 FR 4281) on February 7, 1990 and does not
affect the staff's initial determination of no significant hazards considera-
tion in that notice.

The proposed charges for the Unit 1 TSs were issued in the staff's letter
cated May 8, 199C during the Unit 1 Cycle 4 refueling outage.

2.0 EVALUATION

During the staff's review of the VANTAGE 5 fuel design in WCAP-10444-P-A, the
staff identified a few ccnditions to be resolved for licensees who proposed
using the VANTAGE 5 fuel design. Since the V5H fuel design adcpts some
features from the VAKTAGE 5 fuel design, the staff's evaluation will address
those conditions listed in the Safety Evaluation (SER) (Ref. 1) for
WCAP-10444-P-£ which could affect Secuoyah's VSH fuel. These conditions are
the following:

(1) Statistical Convolution Method

In the SER on WCAP-10444, the staff stated that the statistical convolution
method” should nct be used in the VANTAGE & fuel for evaluating the fuel rod
shoulder gap. The licensee stated that the statistical convolution method was
rot used for the V5H fuel design for Sequoyah and the currently NRC approved
method was used for evaluating the fuel rod shoulder gap. Therefore, the steff
concludes that this is acceptable and the licensee has met this condition.

(2) Irradiation Demonstration Program

In the SER on WCAP-10444, the staff required that an irradiation prcgram be
performed to confirm the VANTAGE 5 fuel performance. The licensee stated that
there were numerous demonstration programs invelving OFA fuel assemblies
containing Zircaloy grids irradiated in 14x14, 15x15, and 17x17 fuel assembly
array cores. Sequoyah has a 17x17 array core. The satisfactory perfocrmance of
these demonstration assemblies resulted ir CFA with Zircaloy grids reload
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applications in many Vestinghouse reactors. The OFA fuel assemblies with
Zircaloy grids cover the VEP fuel design features for Sequecyah; therefore, the
staff corncludes that the V5P fuel assemblies should perform satisfactorily in
Sequoyah and the ‘icersees has met this condition.

(2) Improved Thermal Design Procedure (ITDP)

In the SER on WCAP-10444, the staff steted that those restricticns in approving
the use of Westinghouse iniproved thermal design procedure (ITDP) should be
applied to the VANTAGE & fuel design. The licensee stated that they conferm

to these restricticns of ITDP for Sequoyah. The staff, therefore, concludes
that this is acceptable and the licensee has met this condition.

(4) DNBR Limit

In the SER on WCAP-10444, the staff stated that a plant-specific analysis

shculd be performec to show that the DNER 1imit is rot violated with the higher
value cf FNH. The Ticensee staled that the VEH fuel for Sequoyah does nct
employ higher values of FNH, thus no rearalysis of DNBR trensients is needed.
The staff, therefere, conciudes that this cerdition is satisfied for VEH fuel at
Sequoyah and the licensee has met this condition.

() Positive Moderator Temperature Coefficient (MTC)

In the SER cn WCAP-10444, the staff steted thet if & positive moderator tempera-
ture coefficiert (MTC) is intended, the same positive MTC should be used in the
plant-specific analysis. The licersee stated that ro pesitive MTC was con-
siderea for Sequoyah. The staff, therefore, concludes that this cerditicn is
csatisfied for VEM fuel at Sequoyah.

(6) Reactor Coolant Pump Shaft Seizure

In the SER on CAP-10444, the staff stated that the mechanistic apprcach (27CC°F
peek clad temperature) in determining the fraction of fuel failures during the
reactor coolant pump seizure accident was unacceptable anc the fuel failure
criterion should be the 95/95 DNBR 1imit. The licensee reanalyzed the reactor
coolant pump shaft (Jocked rotor) accident based on a failure criterion of

95/95 DNBR limit for VEH fuel. The licensee concluded that the fuel rod

failure rate is less thar 10% of the total rods in the core, which is bounded

in the FSAR analysis. The staff, therefore, concludes that the reactor coolant
pump shaft seizure accident is adequately addressed for V5H fuel at Sequoyah.

2.2 Technical Specification Changes

The proposed\TS chenges are related to the use of the VEH fuel at Sequoyah, a
new DNBR correlation, and a new rod bow peralty methodology. The propesed
changes are evaluated below:

(1) TS Bases Section 2.1.1, Pages B2-1, B2-3, and R2-5 for Units 1 and 2

The ©1d V-3 DNBR correlation is changed to the WRE-1 correlation for standard
and VEH fuel designs. This DNBR correlation has been approved by the staff for

use in licensing applications. The staff concludes that these changes are
acceptable.
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(2) TS Bases Section 3/4.2.5

The phrase "a minimum DNBR of 1.30" is changed to "a minimum DNBR greater than
or equal to the safety analysis DNBR limit" because there is only one DNBR
correlation intended for two different fuel designs. The staff concludes that
this change is acceptable.

(3) TS Section 3.1.3.4

The rod drop time is revised to be less than or equal to 2.7 seconds due to
the use of the V5H fuel. The increased rod drop time is due to the reduced
guide tube diameter for the V5H fuel grids and the resulting increased dash
pot effect. The licensee has taken into account the effect of the increased
rod drop time in the safety analyses. The staff concludes that this change is
acceptabie.

(4) TS Section 3/4.2.3, and TS Bases Sections 3/4.2.2 and 3/4.2.3

The rod bow penalty is revised to incorporate a new methodology which reduces
the rod bow penalty. The Figures 3.2-2 and 3.2-4 are being deleted. New
statistical methods have been developed by Westinghouse that verify that the
past treatment of rod bow penalty provided an overestimation of the affects

on DNB. Application of the new methods to Sequoyah for the standard and the
V5H fuel has verified the reduction in rod bow penalty. The reduction allows
for accomodation of the entire penalty in the establishment of the DNBR safety
1imit. The licensee has demonstrated that the use of new DNBR correlations has
enough margin to offset the rod bow penalty at burnups greater than 24,000
MUD/MTU. The staff concludes that the proposed reduced rod bow penalty is
acceptable for Unit 2.

(6) TS Section 3/4.2.5

These proposed changes are to include the reactor coolant system (RCS) total
flow rate in the 1ist of DNB parameters. The RCS flow limit and its associated
surveillance requirements have been moved from TS 3/4.2.3 to TS 3/4.2.5, DNB
parameters, which now establishes a minimum allowable RCS flow to prevent
violation of the DNR safety 1imit during normal operation and accident
conditions. The minimum 1imit of 378,400 gpm was established for this flow.
The staff concludes that these changes are acceptable for Unit 2.

2.3 Conclusion

The staff has evaluated the licensee's submittal on the V5H fuel design and
the proposed TS changes for Sequoyah Units 1 and 2 transition cores and

all future V5H cores. Based on the NRC approved generic topical report
WCAP-10444-P-A and the plant-specific Sequoyah analyses discussed above, the
staff concludes that the use of V5H fuel at Sequoyah and the proposed TS
changes for Sequcyah Unit 2 are acceptable. The proposed TS changes for
Unit 1 were issued in the staff's letter dated May 8, 1990,

The transition cores are the cores starting from the reload core for the
Operating Cycle 5 until all the fuel in the core are the V5H fuel. Unit 2 is
currently in the Unit 2 Cycle 4 refueling outage preparing for the Unit 2
Operating Cycle 5.



3.0 ENVIRCNMENTAL CONSIDERATION

This amendment involves a change to a requirement with respect to the installa-
tion or use of a facility component located within the restricted area as
defined in 10 CFR Part 20 and changes to the surveillance requirements. The
staff has determined that the amendment involves no significant increase in

the amounts, and no significant change in the types, of any effluents that may
be released offsite, and that there is no significant increase in individual or
cumulative occupational radiation exposure. The Commission has previously
issued a proposed finding that this amendment involves no significant hazards
consideration and there has been no public comment on such finding. Accord-
ingly, the amendment meets the eligibility criteria for categorical exclusion
set forth in 10 CFR 51.22(c)(9). Pursuant to 10 CFR 51.22(b§, no environmental
impact statement or environmental assessment need be prepared in connection
with the issuance of this amendment.

4.0 CONCLUSION

The Commission made a proposed determination that the amendment involves no
significant hazards consideration which was published in the Federal Register
(55 FR 4281) on February 7, 1990, and consulted with the State of Tennessee.
No public comments were received and the State of Tennessee did not have any
comments.

The staff has concluded, based on the considerations discussed above, that:
(1) there is reascnable assurance that the health and safety of the public
will not be endangered by operation in the proposed manner, and (Z) such
activities will be conducted in compliance with the Commission's regulaticns,
and the issuance of the amendments will not be inimical to the common defense
and security or to the health ard safety of the public.
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