December 23, 1982

Docket Mo. 50-327

Mr. H. G. Parris

Manager of Power

Tennessee Valley Authority
500A Chestnut Street, Tower II
Chattanooga, Tennessee 37401

Dear Mr. Parris:

Subject: Issuance of Amendment MNo. 19 to Facility Operating License
No. DPR-77 - Sequoyah Nuclear Plant, Unit 1

The Nuclear Regulatory Commission has issued the enclosed Amendment Ho. 19 to
Facility Operating License No. DPR-77.

This amendment is in response to your letter dated September 17, 1982, This
amendment changes the Technical Specifications to accommodate the Unit 1 cycle
2 reload operations. A portion of the changes requested in your September 17,
1982, letter will be addressed in a future amendment.

_ A copy of the related safety evaluation supporting Amendment Mo, 19 to Facility
Operating License DPR-77 is enclosed. Also enclosed is a copy of the Federal
Register Notice which has been forwarded to the Office of the Federal Register
for publication.

Sincerely,

EYinor G. Adensam, Chief

Licensing Branch No. 4
Division of Licensing

Enclosures:

1. Amendment No. 19

2. Safety Evaluation

3. Federal Register Notice

cc w/enclosures:
See next page
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H. G. Parris

Manager of Power

Tennessee Valley Authority
500A Chestnut Street, Tower 11
Chattanocoga, Tennessee 37401

cc: Herbert S. Sanger, Jr., Esq. Attorney General
General Counsel Supreme Court Building
Tennessee Valley Authority Hashville, Tennessee 37219
400 Commerce Avenue
E 118 33 U.S. Environmental Protection
Knoxville, Tennessee 37902 Agency
ATTN: EIS Coordinator
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Tennessee Valley Authority Atlanta, Georgia 30308
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Knoxville, Tennessee 37902 Honarable Don Moore, Jr.
County Judge
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P.0. Box 355
Pittsburgh, Pennsylvania 15230 Regional Administrator
Nuclear Regulatory Commission,
Mr. Mark Burzynski Region II
Tennessee Valley Authority 101 Marietta Street, Suite 3100
400 Chestnut Street, Tower 11l Atlanta, Georgia 30303
Chattanooga, Tennessee 37401
Mr. J. F. Cox
Tennessee Valley Authority
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Resident Inspector/Sequoyah NPS
c/o U.S. Nuclear Regulatory
Commission
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404 James Robertson Way
Nashville, Tennessee 37219
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TENNESSEE VALLEY AUTHORITY

DOCKET NO. 50-327

SEQUOYAH NUCLEAR PLANT, UNIT 1

AMENDHMENT TO FACILITY OPERATING LICENSE

Amendment No. 19
License Ho. DPR-77

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

A. The application for amendment to the Sequoyah Nuclear Plant, Unit 1
(the facility) Facility Operating License No. DPR-77 filed by the
Tennessee Valley Authority (licensee)}, dated September 17, 1982, com-
plies with the standards and requirements of the Atomic Energy Act

of 1954, as amended (the Act) and the Commission's regulations as

set forth in 10 CFR Chapter I;

The facility will operate in conformity with the license, as amended,
the provisions of the Act, and the rules and regulations of the Com-
mission;

There is reasonable assurance {i) that the activities authorized by
this amendment can be conducted without endangering the health and
safety of the public, and (ii) that such activities will be conducted
in compliance with the Commission's regulations;

D. The issuance of this amendment will not be inimical to the common
defense and security or to the health and safety of the public; and
E. The issuance of this amendment is in accordance with 10 CFR Part 51
of the Commission's regulations and all applicable requirements have
been satisfied.

Accordingly, the license is hereby amended by page changes to the Appendix A
Technical Specifications as indicated in the attachments to this license amend-
ment and paragraph 2.C.{2) of Facility Operating License No. DPR-77 is hereby
amended to read as follows:

{2) TYechnical Specifications

The Technical Specifications contained in Appendix A, as revised
through Amendment No. 19, are hereby incorporated into the license.
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The licensee shall operate the facility in accordance with the
Technical Specifications.,

3. This license amendment is effective as of its date of issuance.
FOR THE NUCLEAR REGULATORY COMMISSION
/])
Elinor G. Adensam, Chief
Licensing Branch No. 4
Division of Licensing
Attachment:

Appendix A Technical
Specification Changes

Date of Issuance: December 23, 1982
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N

Attachment to License Amendment Ho.

19

Facility Operating License No. DPR-77

Docket No.

50-327

Replace the following pages of the Appendix "A" Technical Specifications with the

enclosed pages.

vertical lines indicating the area of change.

Amended
Page

2-2

2-7

2~8

2-9
2-10
B 2-1
3/4 2-1
3/4 2-2
3/4 2-3
3/4 2-4
3/4 2-5
3/4 2-6
3/4 2-7
3/4 2-8
3/4 2-10
3/4 2-13
3/4 3-43
B3/4 2-1
B3/4 2-2
B3/4 2-3
B3/4 2-4
B3/4 2-5

6-22

The revised pages are identified by Amendment number and contain
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TABLE 2.2-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

FUNCTIONAL UNIT : TRIP SETPOINT ALLOWABLE VALUES

21. Turbine Implilse Chamber Pressure - < 10% Turbine Impulse < 11% Turbine Impulse
(P-13) Input to Low Power Reactor Trips Pressure Equivalent Pressure Equivalent
Block P-7

22. Power Range Neutron Flux - (P-8) Low < 35% of RATED < 36% of RATED
Reactor Coolant Loop Flow, and Reactor THERMAL POWER THERMAL POWER
Trip

23. Power Range Neutron Flux - (P-]O) - > 10% of RATED > 9% of RATED

: Enable Block of Source, Intermediate, THERMAL POWER THERMAL POWER
and Power Range (low setpoint) Reactor
Trips

24. Reactor Trip P-4 | Not Applicable Not Applicable

25. Power Range Neutron Flux - (P-9) - < 50% of RATED < 51% of RATED
Blocks Reactor Trip for Turbine THERMAL POWER THERMAL POWER
Trip Below 50% Rated Power

NOTATION
NOTE 1:  Overtemperature AT (__' ) < aT_ (K, = K, (%2911 )-T'1 + Ky(P-P') - £,(aD1)}
T+ 1,8 B B P 1+71,5
1 3 4
where: 7 l - = Lag compensator on measured AT
'| .

T = Time constants utilized in the lag compensator for AT3t] = 2 secs.
ATo = Indicated AT at RATED THERMAL POWER
K] < 1.15
K = 0.011
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NOTE 1:

" TABLE 2.2-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

NOTATION (Continued)

(Continued)
1+ tZS i
T+ 7.5 = The function generated by the lead-lag controller for T dynamic compensation
t3S avg _
Th, & 1T = Time constants utilized in the lead-lag controller for T_ , 1, = 33 secs.,
2 3 _ avg® 2
Ty = 4 secs.
T = Average temperature °F
1 =
T_I—?;g = Lag compensator on measured Tavg
T = Time constant utilized in the measured Tavg lag compensator, T, 2 secs.
T! < 578.2°F (Nominal Tavg at RATED THERMAL POWER)
K3 = 0.00055
P - = Pressurizer pressure, psig
P = 2235 psig (Nominal RCS operating pressure)
S = Laplace transform operator (sec” )

and f,(AI) is a function of the indicated difference between top and bottom detectors
of th; power-range nuclear ion chambers; with gains to be selected based on measured
instrument response during plant startup tests such that:

(i) for q, - q, between - 29 percent and + 5 percent f,(AI) = 0 (where g, and g
are pSrcen? RATED THERMAL POWER in the top and botlom halves of the Sore redpectively,
and qp * G is total THERMAL POWER in percent of RATED THERMAL POWER).
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TABLE 2.2-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

NOTATION (Continued)

NOTE 1: (Continued)

(ii1) for each percent that the magnitude of (q q,.) exceeds -29 percent, the AT trip set-
point shall be automatically reduced by 1 50 pgrcent of its value at RATED THERMAL POWER.

(iii) for each percent that the magnitude of (q q,.) exceeds +5 percent, the AT trip set-
point shall be automat1ca1]y reduced by 0. 86 pgrcent of its value at RATED THERMAL POWER.

NOTE 2:  Overpower AT (__| ) < AT {K, = Ky (_'6° ) (1 ) T-KJT(__' ) - T - f,(aD)}
1+ 1§ T+£S 1+71,5 1+ 1,5
1 5 4 4
) 1 - . .
Where: T—I—ET§ = as defined in Note 1
T = as defined in Note 1
AT0 = as defined in Note 1
K4 F 1.087 |
K5 = 0.02/°F for increasing average temperature and 0 for decreasing average
temperature
tSS
T+ 1.3 The function generated by the rate-lag controller for T dynamic
5 compensation avg.
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"TABLE 2.2-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

NOTATION (Continued)

NOTE 2: (Continued)

Ty = Time constant utilized in the rate~lag controller for Tavg’ Tg =10 secs.
].+]I4S = as defined in Note 1
Ty = as defined in Note 1
Kg = 0.0011 for T> T" and K, = 0 for T < T"
T = as defined in Note 1
™ = Indicated Tavg at RATED THERMAL POWER (Calibration temperature for
AT instrumentation, < 578.2°F)
S = as defined in Note 1
fZ(AI) = 0 for all Al

NOTE 3: The channel's maximum trip setpoint shé]] not exceed its computed trip point by more than
2 percent.




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 coolant 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 W-3 correlation. The W-3 DNB correlation has been
developed to predict the DNB flux and the location 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 minimum value of the DNBR during steady state operation, normal
operational transients, and anticipated transients is limited to 1.30. This
value corresponds to a 95 percent probability at a 95 percent confidence level
that DNB will not occur and is chosen as an appropriate margin to DNB for all
operating conditions.

The curves of Figures 2.1-1 and 2.1-2 show the loci of points of THERMAL
POWER, Reactor Coolant System pressure and average temperature for which the
minimum DNBR is- no less than 1.30, or the average enthalpy at the vessel exit
is equal to the enthalpy of saturated liquid.

The curves are based on an enthalpy hot channel factor, F&H, 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 FSH at reduced power based on the expression:

-

N
WH

where P is the fraction of RATED THERMAL POWER

EN = 1.55 [1+ 0.3 (1-P)]

SEQUOYAH - UNIT 1 B 2-1 Amendment No. 19



3/4.2 POWER DISTRIBUTION LIMITS

3/4.2.1 AXIAL FLUX DIFFERENCE (AFD)

LIMITING CONDITION FOR OPERATION

3.2.1 The indicated AXIAL FLUX DIFFERENCE (AFD) shall be maintained within
the allowed operational space defined by Figure 3.2-1.

APPLICABILITY: MODE 1 above 50% RATED THERMAL POWER*

ACTION:

| a. With the indicated AXIAL FLUX DIFFERENCE outside of the Figure 3.2-1
: limits;

1. Either restore the indicated AFD to within the Figure 3.2-1
1imits within 15 minutes, or

2. Reduce THERMAL POWER to less than 50% of RATED THERMAL POWER
within 30 minutes and reduce the Power Range Neutron Flux-High
Trip setpoints to less than or equal to 55 percent of RATED
THERMAL POWER within the next 4 hours.

b.  THERMAL POWER shall not be increased above 50% of RATED THERMAL
POWER unless the indicated AFD is within the Figure 3.2-1 limits.

SEQUOYAH - UNIT 1 3/4 2-1 Amendment No. 19
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POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS

4.2.1.1 The indicated AXIAL FLUX DIFFERENCE shall be determined to be within
its Timits during POWER OPERATION above 50% of RATED THERMAL POWER by:

a. Monitoring the indicated AFD for each OPERABLE excore channel:

1. At least once per 7 days when the AFD Monitor Alarm is OPERABLE,
and '

2. At least once per hour for the first 24 hours after restoring
the AFD Monitor Alarm to OPERABLE status.

b. Monitoring and logging the indicated AXIAL FLUX DIFFERENCE for each
OPERABLE excore channel at least once per hour for the first 24
hours and at least once per 30 minutes thereafter, when the AXIAL
FLUX DIFFERENCE Monitor Alarm is inoperable. The logged values of
the indicated AXIAL FLUX DIFFERENCE shall be assumed to exist during
the interval preceding each logging.

4.2.1.2 The indicated AFD shall be considered outside of its limits when at

least 2 OPERABLE excore channels are indicating the AFD to be outside the
Timits.

SEQUOYAH - UNIT 1 3/4 2-2 Amendment No. 19
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POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS (Continued)

This page left blank intentionally.
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POWER DISTRIBUTION LIMITS

3/4.2.2 HEAT FLUX HOT CHANNEL FACTOR-F.(Z)
Y

LIMITING CONDITION FOR OPERATION

3.2.2 FQ(Z) shall be limited by the following relationships:
FQ(Z) < [2.237] [K(Z)] for P > 0.5
P

FQ(Z)

IA

[2.237] [K(Z)] for P < 0.5
0.5

THERMAL POWER

where P = o rFD THERMAL POWER

and K(Z) is the function obtained from Figure 3.2-2 for a given
core height location.

- APPLICABILITY: MODE 1

- ACTION:
With FQ(Z) exceeding its limit:

a. Reduce THERMAL POWER at least 1% for each 1% FQ(Z) exceeds the limit
within 15 minutes and similarly reduce the Power Range Neutron
Flux-High Trip Setpoints within the next 4 hours; POWER OPERATION
may proceed for up to a total of 72 hours; subsequent POWER OPERATION
may proceed provided the Overpower Delta T Trip Setpoints (value of

K4) have been reduced at least 1% (in AT span) for each 1% FQ(Z)
exceeds the limit.

b. Identify and correct the cause of the out of 1imit condition prior
to increasing THERMAL POWER; THERMAL POWER may then be increased

provided FQ(Z) is demonstrated through incore mapping to be within’
its limit.

SURVEILLANCE REQUIREMENTS

&; 4.2.2.1 The provisions of Specification 4.0.4 are not applicable.

SEQUOYAH - UNIT 1 3/4 2-5 Amendment No. 19




POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS (Continued)

- 4.2.2.2 F.(z) shall be evaluated to determihe if F~{(Z) is within its
limit by: Q - Q

a. Using the movable incore detectors to obtain a power distribu-
tion map at any THERMAL POWER greater than 5% of RATED THERMAL

POWER.
b. Increasing the measured FQ(z) component of the power distribution

map by 3 percent to account for manufacturing tolerances and further
increasing the value by 5% to account for measurement uncertainties.

C. Satisfying the following relationship:

M 2.237
Fq () P x W(z)

Q
M 2.237 x K(2)
FQ (z) < W(z) X 0.5 for P < 0.5

x K(z) for P > 0.5

IA

A

where Fg(z) is the measured FQ(z) increased by the allowances for
manufacturing tolerances and measurement uncertginty, FQ Timit is
the FQ Timit, K(z) is given in Figure 3.2-2, P is the relative
THERMAL POWER,and W{z) is the cycle dependent function that
accounts for power distribution transients encountered during
normal operation. This funttion is given in the Peaking Factor
Limit Report as per Specification 6.9.1.14.

d. Measuring FQM(z) according to the fol]bwing schedule:

1. Upon achieving equilibrium conditions after exceeding by
' 10 percent or more of RATED THERMAL POWER, the THERMAL POWER
at which FQ(Z) was last determined,* or

2. At least once per 31 effective full power days, whichever
occurs first.

-

*During power escalation at the beginning of each cycle, power level may be
increased until a power level for extended operation has been achieved and
a power distribution map obtained.

SEQUOYAH - UNIT 1 3/4 2-6 Amendment No. 19




POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS (Continued)

e.

With measurements indicating

M
maximum ~Fg (z)
over z K(z)

has increased since the previous determinatin of FQ M(z) either
of the following actions shall be taken:

1. FQ M(z) shall be increased by 2 percent over that specified in
4.2.2.2.c, or

2. FQ M(z) shall be measured at least once per 7 effective full
power days until 2 successive maps indicate that

M
maximum FQ () is not increasing.
over z K(z)

With the relationships specified in 4.2.2.2.c above not being
satisfied: ’

1. Calculate the percent FQ(Z) exceeds its limit by the following

expression: '

[ oM
maximum FQ (2) x W(z) -1 »x 100 for P > 0.5
over z 2b237 x K(z)

[ M
maximum Fo (2) x W(z) -1 (x 100  for P < 0.5
over z 26?27 x K(z)

2. Either of the following actions shall be taken:

a. Place the core in an equilibrium condition where the
1imit in 4.2.2.2.c is satisfied. Power level may then
be increased provided the AFD limits of Figure 3.2-1 are

reduced 1¥ AFD for each percent FQ(z) exceeded its limit,
or :

b. Comply with the requirements of Specification 3.2.2 for
FQ(Z) exceeding its 1imit by the percent calculated above.

SEQUOYAH - UNIT 1 3/4 2-7 Amendment No. 19
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POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS (Continuea)

g. The limits specified in 4.2.2.2.¢+4.2.2.2.e, and 4.2.2.2.f above
are not applicable in the following core plane regions:

1. Lower core region 0 to 15 percent inclusive.
2. Upper core region 85 to 100 percent inclusive.

4.2.2.3 When FQ(z) is measured for reasons other than meeting the requirements
of Specification 4.2.2.2 an overall measured FQ(z) shall be obtained from a
power distribution map and increased by 3 percent to account for manufacturing

tolerances for further increased by 5 percent to account for measurement
uncertainty.

SEQUOYAH - UNIT 1 3/4 2-8 Amendment No. 19




POWER DISTRIBUTION LIMITS

3/4.2.3 RCS FLOWRATE AND R

LIMITING CONDITION FOR OPERATION

3.2.3 The combination of indicated Reactor Coolant System (RCS) total
flow rate and R], R2 shall be maintained within the regions of allowable

operation shown on Figure 3.2-3 for 4 loop operation:

Where:
Fa
a R = A
1 1.49 [1.0 + 0.3 (1.0 - P)]
b. R, = Ry
2 [1 - REBP (Bu)] ,
c p = THERMAL POWER
_ RATED THERMAL POWER °
d. FZH = Measured values of FKH obtained by using the movable
incore detectors to obtain a power distribution map.
The measured values of FZH shall be used to calculate
R since Figure 3.2-3 includes measurement uncertainties
of 3.5% for flow and 4% for incore measurement of FEH
e. RBP (Bu) = Rod Bow Pepalty as a function of region average
burnup as shown in Figure 3.2-4, where a region
is defined as those assemblies with the same
loading date (reloads) or enrichment (first core).
APPLICABILITY: MODE 1
ACTION:

With the combination of RCS total flow rate and R], R2 outside the regions
of acceptable operation shown on Figure 3.2-3:

a. Within 2 hours:
1.

Either restore the combination of RCS total flow rate
and R], R2 to within the above 1imits, or

Reduce THERMAL POWER to less than 50% of RATED THERMAL
POWER and reduce the Power Range Neutron Flux - High

trip setpoint to less than or equal to 55% of RATED THERMAL
POWER within the next 4 hours.

SEQUOYAH - UNIT 1 3/4 2-10 Amendment No. 19
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INSTRUMENTATION

MOVABLE INCORE DETECTORS

LIMITING CONDITION FOR OPERATION

3.3.3.2 The movable incore detection system shall be OPERABLE with:
a. At least 75% of the detector thimbles,
b. A minimum of 2 detector thimbles per core quadrant, and

c. Sufficient movable detectors, drive, and readout equipment to map
these thimbles.

APPLICABILITY: When the movable incore detection system is used for:
- a. Recalibration of the excore neutron flux detection system,
b. Monitoring the QUADRANT POWER TILT RATIO, or
: N
¢. Measurement of FAH and FQ(Z).
- ACTION:

With the movable incore detection system inoperable, do not use the system for
the above applicable monitoring or calibration functions. The provisions of
Specifications 3.0.3 and 3.0.4 are not applicable.

SURVEILLANCE REQUIREMENTS

4.3.3.2 The movable incore detection system shall be demonstrated OPERABLE
by normalizing each detector output when required for:

a. Recalibration of the excore neutron flux dgtection system, or
b. Monitoring the QUADRANT POWER TILT RATIO, or

N
c. Measurement of FAH and FQ(Z).

SEQUOYAH - UNIT 1 3/4 3-43 Amendment No. 19



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) Timiting the
fission gas release, fuel pellet temperature and cladding mechanical properties
to within assumed design criteria. In addition, limiting the peak linear
power density during Condition I events provides assurance that the initial
conditions assumed for the LOCA analyses are met and the ECCS acceptance
criteria Timit 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 peliets and rods.

ng Nuclear Enthalpy Rise Hot Channel Factor is defined as the ratio of the
inte

gral of Tinear power along the rod with the highest integrated power to
the average rod power.

3/4.2.1 AXIAL FLUX DIFFERENCE (AFD)

The 1imits on AXIAL FLUX DIFFERENCE 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 follow-
ing power changes. | '

Provisions for monitoring the AFD on an automatic basis are derived from
the plant process computer through the AFD Monitor Alarm. The computer 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 HOT CHANNEL FACTOR, RCS FLOWRATE AND
NUCLEAR ENTHALPY RISE HOT CHANNEL FACTOR

The 1imits on heat flux hot channel factor, RCS flowrate, and nuclear
enthalpy rise hot channel 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 Timit.

SEQUOYAH - UNIT 1 B 3/4 2-1 Amendment No.19
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POWER DISTRIBUTION LIMITS

BASES

Each of these 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 1imits 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.

FXH will be maintained within its 1imits provided conditions a. through

d. above are maintained. As noted on Figures 3.2-3 and 3.2-4, RCS flow.

- and FZH may be "traded off" against one another to ensure that theNcalcu1ated
DNBR will not be below the design DNBR value. The relaxation of Fay @s @
function of THERMAL POWER allows changes in the radial power shape for all

permissible rod insertion 1imits.

When RCS flow rate and FgH are measured, no additional allowances are
necessary prior to comparison with the limits of Figures 3.2-3 and 3.2-4.
Measurement errors of 3.5 percent for RCS total flow rate and 4 percent for Fz
have been allowed for in determination of the design DNBR value.

H

R1, as calculated in Specification 3.2.3 and used in Figure 3.2-3, accounts
for FZH less than or equal to ]ﬁ49. This value is the value used in the
various safety analyses where FAH influences parameters other than DNBR, e.g.
peak clad temperature, and thus is the maximum "as measured" value allowed.
Rz,.as defined, allows for the inclusion of a pena]iy for Rod Bow on DNBR
only. Thus, knowing the "as measured" values of FzH and RCS flow allow for
. "trade off" in excess of R equal to 1.0 for the purpose of offsetting the Rod
. Bow DNBR penalty. |

SEQUOYAH - UNIT 1 B 3/4 2-2 Amendment No. 19
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POWER DISTRIBUTION LIMITS

THIS FIGURE DELETED

Figure B 3/4 2-1 TYPICAL INDICATED AXIAL FLUX DIFFERENCE VERSUS
THERMAL POWER
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POWER DISTRIBUTION LIMITS

BASES

The penalties applied to FZH to account for Rod Bow (Figure 3.2-4) as a

function of burnup are consistent with those described in Mr. John F. Stolz's
(NRC) Tetter to T. M. Anderson (Westinghouse) dated April 5, 1979 and W 8691

Rev. 1 (partial rod bow test data).

When an FQ measurement is taken, both experimental error and manufacturing
tolerance must be allowed for. 5 percent is the appropriate allowance for a
full core map taken with the incore detector flux mapping system and 3 percent
is the appropriate allowance for manufacturing tolerance.

M
The hot channel factor FQ (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_pore. 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 limit 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 less than 1.09 is provided to allow identification and cor-
rection of a dropped or misaligned rod. In the event such action does not
correct the tilt, the margin for uncertainty on F, is reinstated by reducing
the power by 3 percent from RATED THERMAL POWER fgr each percent of tilt in
excess of 1.0. S

SEQUOYAH - UNIT 1 B 3/4 2-4 Amendment No. 19
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POWER DISTRIBUTION LIMITS

BASES

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 limits are consistent
with the initial FSAR assumptions and have been analytically demonstrated
adequate to maintain a minimum DNBR of 1.3 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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ADMINISTRATIVE CONTROLS

e. An unplanned offsite release of 1) more than 1 curie of radioactive
material in liquid effluents, 2) more than 150 curies of noble gas
in gaseous effluents, or 3) more than 0.05 curies of radioiodine in
gaseous effluents. The report of an unplanned offsite release of
radioactive material shall include the following information:

1. A description of the event and equipment involved.
2. Cause(s) for the unplanned release.

3. Actions taken to prevent recurrence.

4. Consequences of the unplanned release.

f. Measured levels of radiocactivity in an environmental sampling medium
determined to exceed the reporting level values of Table 3.12-2 when
averaged over any calendar quarter sampling period.

RADIAL PEAKING FACTOR LIMIT REPORT

.6.9.1.14 The W(z) function for normal operation shall be provided to the Direc-
tor, Nuclear Reactor Regulation, Attention, Chief of the Core Performance Branch,
U.S. Nuclear Regulatory Commission, Washington, D.C. 20555 at least 60 days
prior to cycle initial criticality. In the event that these values would be
- submitted at some other time during core life, it will be submitted 60 days

prior to the date the values would become effective unless otherwise exempted
by the Commission.

Any information needed to suport W(z) will be by request from the NRC and need
not be included in this report.

SPECIAL REPORTS

6.9.2 Special reports shall be submitted to the Director of the Office of
Inspection and Enforcement Regional Office within the time period specified
- for each report.

6.10 RECORD RETENTION

In addition to the applicable record retention requirements of Title 10, Code .
of Federal Regulations, the following records shall be retained for at least
the minimum period indicated.

6.10.1 The following records shall be retained for at least five years:

a. Records and logs of unit operation covering time interval at each
power level.
b. Records and logs of principal maintenance activ1t1es inspections,’

repair and replacement of principal items of eqUipment related to
nuclear safety.

c. A11 REPORTABLE OCCURRENCES submitted to the Comm1551on

d. Records of surveillance activities, inspections and calibrations
required by these Technical Specifications.
e. Records of changes made to the procedures required by Specification

6.8.1 and 6.8.4.
f. Records of radiocactive shipments. ,
d. Records of sealed source and fission detector leak tests and results..
h. Records of annual physical inventory of all sealed source material

of record.
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SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

RELATED TO AMENDMENT NO. 19 TO FACILITY OPERATING LICENSE DPR-77

TENNESSEE VALLEY AUTHORITY

INTRODUCTION

By letter dated September 17, 1982, the Tennessee Valley Authority (TVA) made appli-
cation to amend the Technical Specifications for the Sequoyah Nuclear Plant, Unit

1, in order to reload and operate the plant for Cycle 2. In support of the appli-
cation TVA submitted a reload safety analysis requesting changes in fuel enrich-
ment and operating procedures. A December 13, 1982, letter from TVA transmitted
additional information regarding thermal hydraulic parameters,

DISCUSSION

As part of their reload Technical Specification amendment, TVA has proposed to change
the U-235 enrichment of the fuel assemblies in the core. This modification is being
made to facilitate an eighteen month cycle versus the previous twelve month cycle.
Sixty-eight assemblies of 2.1 weight percent U-235 enrichment representing the initial
lTowest enrichment of Cycle 1 will be discharged, and sixty-eight fresh assemblies
having a 3.65 weight percent U-235 will be added to the core periphery.

Additionally, the licensee has proposed several changes to the power distribution
control procedure, discussed in Tech Spec 3/4 2.1, for Cycle 2. First, the Relaxed
Axial Offset Control Procedure will replace the Constant Axial Offset Control Procedure.
Second, the presently used surveillance procedure for Fn(z) is replaced by a revised
procedure which facilitates more convenient adherence to this requirement. Finally,

the coefficient of the power dependent term in the F ,, Technical Specifications 2.1,
2.2, and 3/4 2.3 has been revised to pemit larger va?ues of this qualtiy at Tower
power. These changes are proposed to increase operational flexibility and to permit
optimization of the core loading pattern for full power operation.

EVALUATION

In evaluating changes incurred when increasing U-235 enrichment, neutronics and
thermal hydraulics parameters were analyzed. The neutronics parameters for Cycle 2
were obtained through utilization of the staff-approved PALADON Code. PALADON is a
three-dimensional nodal analysis program which is used to calculate core power
distributions, reactivity coefficients, rod worths, and other kinetics parameters.
Comparison of these values for both cycles is found in Tables 2 through 4 of TVA's
September 17 transmittal. Cycle 2 parameters were bounded by those of Cycle 1 with
the exception of the least negative value of the Doppler temperature coefficient
(DTC). This value increased approximately 29% but since the DTC represents a small
part of the total negative reactivity feedback, the consequences of the various events
were changed only insignificantly. Conseguently, no accidents were reanalyzed. The
staff finds this acceptab1e.
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The required shutdown margin for Sequoyah is 1.60 % . U4hile the actual shutdown

margin has decreased between cycles (Table 3 of September 17, 1982 submittal), the
Cycle 2 end-of-core-life value is 26% above the requirement of 1.60 4 . This is

acceptable to the staff.

Thermal hydraulic parameters for both cycles as provided by TVA in their December 13,
1982, transmittal are summarized in the enclosure. The parameters given show no
variations that would affect the thermal maggins as a result of the Cycle 2 reload.
The design reactor coolant flow is 138,0X10° 1b/hr (365,600 gpm), whereas the most
recently measured flow rate is 144.85X10° 1b/hr (383,763 gpm) which indicates an
ample margin in flow rate.

The proposed amendment requests three changes to the power distribution control pro-
cedure. In replacing the Constant Axial Offset Control (CADC) Procedure with the
Relaxed Axial Offset Control (RAOC) Procedure, the licensee enhances maneuvering
capability, 1imits operator action required for conformance to power distribution
Technical Specifications, and increases return to power capability following a
reactor trip. The RAOC procedure is described in Mestinghouse topical report,
NS-EPR-2649, Part A, which is referenced in the application. This report has been
reviewed by the staff which concluded that the RAOC procedure is an acceptable
method for power distribution control in Westinghouse reactors.

TVA also wishes to substitute a revised surveillance procedure for Fp(z) for the
present one. The revised surveillance is described in Hestinghouse ?eport
NS-EPR-2649, Part B, This report has been reviewed by the staff and found accept-
able. The revision allows the licensee to ensure plant operation below the F,(z)
limit more easily. The Fp(z) surveillance has no effect on Cycle 2 analyses and
safety parameters. This change requires that a Peaking Factor Limit Report citing
cycle dependent factors be submitted at least 60 days prior to startup. This
reporting should reduce technical specification changes. By letter dated October
19, 1982, TVA submitted a Peaking Factor Limit Report for Cycle 2 which indicates
that TVA has elected to use the option of breaking the cycle into exposure segments
in order to increase operational flexibility. This is acceptable.

" The last item dealing with the power distribution control procedure seeks to revise
the coefficient of the power dependent term, K, in the F , Techncial Specification.
The coefficient will be increased to 0.3 from its present value of 0.2. This has
the effect of increasing the allowed radial peaking factor at low powers. This, in
turn, affects the thermal hydraulic behavior, rod worths and kinetics parameters.

The effects of these changes have been factored into the reload analysis discussed
above, In particular the hot-zero power, end-of-life rod ejection cases were
reanalyzed and still meet the acceptance criteria for this event. The increased
radial peaking factor at lower power is included in the RAQC analysis which determines
the allowed axial offset values for the plant and is also used in the determination of
the overtemperature-delta temperature trip algorithm,
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The reactor core safety limits given in Figure 2.1-1 of the proposed Technical Speci-
fications have been revised to reflect the increase of K from 0.2 to 0.3 in the follow-
ing relationship:

where P = fraction of rated power for power levels less than 100%.

This increase in K has been previously approved for the Trojan application (letter
from C. Trammell, NRC, to B. Withers, Portland General Electric, August 13, 1982) and
is included in the Trojan Technical Specifications. The staff concludes that the
effect of the changed constant in the F , Technical Specification has been properly
accounted for and is acceptable,

Another change involves removing an unnecessary statement from Section B 3/4 2.4
describing quadrant power tilt ratio. The staff finds this change acceptable.

The licensee also requested removal of the interim operating restrictions imposed as
a result of deficiencies in the analysis of the control rod drop event. YWestinghouse
has submitted a generic topical report supporting the removal of these restrictions
when certain analyses are performed. The review of this report has not been com-
pleted by the NRC staff. Until such time as the review is complete and any required
analyses have been performed, interim operating restrictions must remain in effect.

Also included in the September 17, 1982, transmittal were requests to amend Tech-
nical Specifications 3.6.1.5 and 3.6.1.9 which change containment air temperature and
increase the number of purge lines. Staff evaluation of these changes will be the
subject of a later amendment.

ENVIRONMENTAL CONSIDERATION

We have determined that the amendment does not authorize a change in effluent types
or total amounts nor an increase in power level and will not result in any signif-
icant environmental impact. Having made this determination, we have further con-
cluded that the amendment involves an action which is insignificant from the stand-
point of environmental impact and, pursuant to 10 CFR §51.5(d)(4), that an environ-
mental impact statement or negative declaration and environmental impact appraisal
need not be prepared in connection with the issuance of this amendment.

CONCLUSION

We have concluded, based on the considerations discussed ahove, that: (1) because
the amendment does not involve a significant increase in the probability or con-
sequences of accidents previously considered, does not create the possibility

of an accident of a type different from any evaluated previously, and does not
involve a significant decrease in a safety margin, the amendment does not involve a
significant hazards consideration, {2) there is reasonable assurance that the health
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and safety of the public will not be endangered by operation in the proposed manner,
and (3) such activities will be conducted in compliance with the Commission's regu-
lations and the issuance of this amendment will not be inimical to the common defense
and security or to the health and safety of the public.

Dated:

Principal Contributor:

December 23, 1982

Carl Stahle, Licensing Branch No. 4, DOL

Melanie Miller, Licensing Branch Ho. 4, DOL

Halter Brooks, Core Performance Branch,

NSI

Harry Balukjian, Core Performance Branch, DSI
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Thermal Hydraulic Parameters

Cycle 1 Cycle 2
1. Performance Characteristics:
Total Heat Output Mw(t) 3411 3411
System Pressure Nominal Psia 2250 2250
Mintmum in Steady-State 2200 2200
II. Coolant Flow:
Total Design Flow Rate 106 ib/hr 138.0 138.0
Total Design Flow Rate gpm 365600 365600
Coolgnt Design Flow through Core
10% 1h/hr 127.7 127.7
Coolant Design Flow through Core
gpm 338180 333180
Pressure Orop Across Core psi 23.4 + 2.3 23.4 + 2.3
Average Mass Velocity 10 ]b/hr-ft2 2.50 2.50
ITI. Coolant Temperature:
Design Inlet Temperature OF- 546.7 546,7
Average core Temperature Rise °F 67.6 57.6
Iv. Heat Transfer:
Active He%t Transfer Surface
Area ft 59,700 59,700
Core Averag% Heat Flux
8TU/ hr-ft 189800 189800
Average Linear Heat Rate (ki/ft) 5.44 5.44
Maximum Linear Heat Rate (kW/ft) 12.6% 12, 6%
Peak Linear Heat Rate (ku/ft) 18.0 18.0
Minimum DNBR at Nominal Conditions
for Typical Flow Channel 2.22 2.22
Hinimum DNBR for Design Transients
for Thimble (cold wall) flow channel 1.81 1.81
Minimum DNBR for Design and Anticipated
Transients 1.30 130
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UNITED STATES NUCLEAR REGULATORY COMMISSION

NDOCKET NO. 50-327

TENNESSEE VALLEY AUTHORITY

NOTICE OF ISSUANCE OF AMENDMENT

FACILITY OPERATING LICENSE NO. DPR-77

The U.S. Huclear Regulatory Commission (the Commission) has issued Amendment

No. 19 to Facility Operating License No. DPR-77, issued to Tennessee VYalley

Authority (licensee) for the Sequoyah Nuclear Plant,
in Hamilton County, Tennessee,’

to accommodate the Unit 1 Cycle 2 reload operations.

of its date of issuance.

Unit 1 (the facility) located

This amendment changes the Technical Specifications

The amendment is effective as

The application for the amendment complies with the standards and requirements

of the Atomic Energy Act of 1954, as amended (the Act), and the Commission's regu-

Tations.

the Commission's regulations in 10 CFR Chapter I, which are set forth in the

license amendment,

the amendment does not involve a significant hazards consideration.

The Commission has made appropriate findings as required by the Act and

Prior public notice of this amendment was not required since

The Commission has determined that the issuance of this amendment will not

result in any significant environmental impact and that pursuant to 19 CFR

51.5(d)(4) an environmental impact statement, or negative declaration and

environmental impact appraisal need not be prepared in connection with issuance

of this amendment.

For further details with respect to this action, see (1) Tennessee Valley

Authority letter dated September 17, 1982,

(2) Amendment No. 19 to Facility Operat-

ing License No. DPR-77 with Appendix A Technical Specification page changes; and

(3) the Comn1sszon s _related Safety Evaluation.
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All of these items are available for public inspection at the Commission's
Public Document Room, 1717 H Street, N.W., Washington, D. €., and the Chattanooga
Hamilton County Bicentennial Library, 1001 Broad Street, Chattanooga, Tennassee
37402. A copy of Amendment No, 19 may be obtained upon request addressed to the
U.S. Nuclear Regulatory Commission, Washington, D. C. 20555, Attention: Director,
Rivision of Licensing.

Dated at Bethesda, Maryland, tbis 23fd‘day of December 1982,

FOR THE NUCLEAR REGULATORY COMMISSION

Elinor G. Adensam, Chief

Licensing Branch No. 4
Division of Licensing
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DISTRIBUTION:
Docket Nos. 50-327/328
December 23, 1982 LB #4 r/f
Docket No: 50-327 E. Adensam
C. Stahle
M. Duncan
M. Miller
MEMORANDUM FOR: Thomas M. Novak, Assistant Director o™ 4eip
for Licensing
Division of Licensing
THRU: Elinor G. Adensam, Chief
Licensing Branch No. 4
Division of Licensing
FROM: Carl Stahle, Project Manager
Licensing Branch No. 4
Division of Licensing
SUBJECT: ISSUANCE OF AMENDMENT NO. 19 TO FACILITY OPERATING

LICENSE DPR-77 SEQUOYAH NUCLEAR PLANT, UNIT 1

Regarding the issuance of subject amendment, there is no known public

correspondence or irreversible impact associated with this subject.

)

Carl Stahle, Project Manager
Licensing Branch No. 4
Division of Licensing
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