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Dear Mr. Kingsley:

SUBJECT: HEAT FLUX HOT CHANNEL FACTOR - SEQUOYAH NUCLEAR PLANT, UNIT 1
(TAC R00451) (TS 88-28)

The Commission has issued the enclosed Amendment No. 95 to Facility Operating
License No. DPR-77 for the Sequoyah Nuclear Plant, Unit 1. This amendment is
in response to your application dated September 21, 1988, as supplemented by
your letter dated October 25, 1988.

The amendment modifies the Sequoyah Nuclear Plant, Unit 1 Technical
Specifications. The change revises the limiting condition for operation 3.2.2
and surveillance requirement 4.2.2.2 to reflect a reduction in the heat flux
hot channel factor limit from 2.237 to 2.15. The limit shall be 2.15 instead
of 2.237 until an analysis in conformance with 10 CFR 50.46, using plant
operating conditions and showing that a limit of 2.237 satisfies the
requirements of 10 CFR 50.46(b), has been completed and submitted to NRC.

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,
Original signed by pajender Autuck for

Suzanne Black, Assistant Director
for Projects

TVA Projects Division

0ffice of Nuclear Reactor Regulation
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Mr. Oliver D. Kingsley, Jr.

cc:
General Counsel

Tennessee Valley Authority
400 West Summit Hill Drive
El11 B33

Knexville, Tennessee 37902

Mr. R. L. Gridley

Tennessee Valley Authority

5N 157B Lookout Place

Chattancoga, Tennessee 37402-2801

Mr. C. Mason

Tennessee Valley Authority
Browns Ferry Nuclear Plant
P.0. Box 2000

Decatur, Alabama 35602

Mr. P. Carier

Tennessee Valley Authority
Browns Ferry Nuclear Plant
P.0. Box 2000

Decatur, Alabama 35602

Mr. D. L. Williams
Tennessee Valley Authority
400 West Summit Hill Drive
W10 B85

Knoxville, Tennessee 37902

Chairman, Limestone County Commission

P.0. Box 188
Athens, Alabama 35611

Claude Earl Fox, M.D.

State Health Officer

State Department of Public Health
State Office Building

Montgomery, Alabama 36130

Browns Ferry Nuclear Plant

Regional Administrator, Region 11
U.S. Nuclear Regulatory Commission
101 Marietta Street, N.W.

Atlanta, Georgia 30323

Resident Inspector/Browns Ferry NP
U.S. Nuclear Regulatory Commission
Route 12, Box 637

Athens, Alabama 35611

Dr. Henry Myers, Science Advisor
Cormittee on Interior

and Insular Affairs
U. S. House of Representatives
Washington, D.C. 20515

Tennessee Valley Authority
Reckville Office

11921 Rockville Pike

Suite 402

Rockville, Maryland 20852



~— UNITED STATES —
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

TENNESSEE VALLEY AUTHORITY

DOCKET NO, 50-327

SEQUOYAH MUCLEAR PLANT, UNIT 1

AMENDMENT TO FACILITY OPERATINMG [ TCENSE

Amendment No. 95
License No. DPR-77

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

A.
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The application for amendment by Tennessee Valley Authority (the
licensee) dated September 21 and October 25, 1988, complies with the
standards and requirements 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 reasonable assurance (i) that the activities authorized by
this amendment can be conducted without endangering the health and
safety of the public, and (i1) that such activities will be
conducted in compliance with the Commission's regulaticnss

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

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.
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Accordingly, the license is amended by changes to the Technical
Specifications as indicated in the attachment to this license amendment
and paragraph 2.C.(2) of Facility Operating License No. DPR-77 is hereby

amended to read as follows:

(2) Technical Specifications

The Technical Specifications ccntained in Appendices A and B, as
revised through Amendment No. 95, are hereby incorporated in the
license. The licensee shall operate the facility in accordance with
the Technical Specifications.

This license amendment is effective as of its date of issuance.

Attachment:
Changes to the Technical
Specifications

FOR THE NUCLEAR REGULATORY COMMISSION

1".\\ ! ( \’ "
) k(tiRQV!Y:&D . \,a&uL\v(NL\il&c¥\
‘ Syzanne Black, Assistant Director
i for Projects
TVA Projects Division
Office of Nuclear Reactor Regulation

Date of Issuance: January 23, 1989



ATTACHMENT TO LICENSE AMENDMENT NO. 95

FACILITY DPERATING LICENSE NO. DPR-77

DOCKET NO. 50-327

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. OCverleaf pages* are provided to
maintain document completeness.

3/4 2-5 3/4 ?2-5
3/4 2-6 3/4 2-6
3/4 2-7 3/4 2-7

------- 3/4 2-7a



POWER DISTRIBUTION LIMITS

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

LIMITING CONDITION FOR OPERATION

3.2.2 F
Q

F (Z) < [2.23771 [K(Z)] for P > 0.5

¢ P

A

Fo(@)
Q 0.5

THERMAL POWER

[2.237%1 [K(Z)] for P < 0.5

where P =

RATED THERMAL POWER

(Z) shall be limited by the following relationships:

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

core height location.

APPLICABILITY: MODE 1

ACTION:

With F,(Z) exceeding its Timit:

Q

a. Reduce THERMAL POWER at least 1% for each 1% F
within 15 minutes and similarly reduce the Pow

g

(Z) exceeds the limit
r 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
K,) 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 F
its limit.

Q

SURVEILLANCE REQUIREMENTS

(Z) is demonstrated through incore mapping to be within

4.2.2.1 The provisions of Specification 4.0.4 are not applicable.

#See Page 3/4 2-7a
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POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS (Continued)

4,2.2.2 FQ(Z) shall be evaluated to determine if FQ(Z) is within its
limit by:
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:

2.237#
P x W(z)

#
M 2.237"  x K(2) |
FQ(Z)5W(z)x05 for P < 0.5

FQM(z) X K(Z)eor p > 0.5

i A

where FM(z) is the measured F,(z) increased by the al]owances for
manufacturing tolerances and measurement uncertainty, 1imit is
the F, limit, K(z) is g1ven in Figure 3.2-2, P is the r81at1ve
THERMRL POWER and W(z) is the cycle dependent function that
accounts for power distribution transients encountered during
normal operation. This function is given in the Peaking Factor
Limit Report as per Specification 6.9.1.14.

d. Measuring F M(z) according to the following schedule:

Q

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.

#See Page 3/4 2-7a.
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POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS (Continued)

e. With measurements indicating
M
maximum Fg (2)
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 (z) is not increasing.
over z K{z)
f. With the relationships specified in 4.2.2.2.c above not being
satisfied:
1. Calculate the percent FQ(z) exceeds its 1imit by the following
expression:
( T F M) x W) |
maximum Q -1 % x 100 for P > 0.5
over z 2b237# x K(z)
\ - -
4 - " -
maximum Fo (2) x W(z) -1 $x100 forP<o.5
over z 2.237#
0.5 * K2
\ S A
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 1imits of Figure 3.2-1 are
reduced 1% AFD for each percent FQ(z) exceeded its 1imit,
or

b. Comply with the requirements of Specification 3.2.2 for

#See Page 3/4 2-7a.

SEQUOYAH - UNIT 1

F.(z) exceeding its limit by the percent calculated above.

Q

3/4 2-7 , Amendment No. 19, 95
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POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS (Continued)

#The 1imit shall be 2.15 instead of 2.237 until an analysis in conformance
with 10 CFR 50.46, using plant operating conditions and showing that a limit
of 2.237 satisfies the requirements of 10 CFR 50.46(b), has been completed
and submitted to NRC.

SEQUOYAH - UNIT 1 3/4 2-7a Amendment No. 95



~ UNITED STATES e’
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

ENCLOSURE 2
SAFETY EVALUATION BY THE OFFICE OF SPECIAL PRQOJECTS

SUPPORTING AMENDMENT NO. 95 TO FACILITY OPERATING LICENSE NO. DPR-77

TENNESSEE VALLEY AUTHORITY

SEQUOYAH NUCLEAR PLANT, UNIT 1

DOCKET NOS. 50-327

1.0 INTRODUCTION

The Tennessee Valley Authority (TYA), by letters dated September 21 anrd

Nctober 25, 1988, proposed to modify the Sequovah Muclear Plant Unit 1 Technical
Spec1f1cat1ons (TS). The proposed changes are to the Limiting Condition for
Operation (LCO) 3.2.2 and Surveillance Requirement (SR) 4.2.2.2 to reflect a
reduction in the heat flux hot channel factor limit F,(z) from 2.237 to 2.15.
This request was submitted in support of a revised upBer head injection
accumulators (UHIA) isolation level switch setpoint and of a temporary
exemption to 10 CFR 50.46(2)(1). The lower F.(z) limit will provide additional
margin to the calculated peak fuel clad temperature (PCT) for the design basis
loss-of-coolant accident (LOCA).

The revised UHI isolation level switch setpoint was approved by the staff in
Amendment 86 to the Unit 1 TS. Amendment 86 was issued on Cctober 14, 1988.
The temporary exemption to 10 CFR 50.46(a){1) was granted in the staff's
letter dated October 26, 1988.

The information provided in TVA's letter dated October 25, 1988 did not change
the substance of the proposed action which TVA submitted in its Tetter dated
September 21, 1988 and which was noticed in the Federal Register on

October 5, 1988 (53 FR 34178). The information did not affect the staff's initial
determination in that notice.

Background

By letter dated August 15, 1988, TVA requested a change to the Unit 1 TS to
revise the UHIA isolation level switch setpoint. The UHIA are discussed in
Section 6.3.2 of the Sequoyah Final Safety Analysis Report (FSAR)., The UHIA
are two pressure vessels, one filled with borated water, the other with
pressurized nitrogen. The two vessels are separated by a breakable membrane
in the line connecting them. The vessels are pressure equalized and connected
in series to the upper head of the reactor vessel. The water bearing
accumulator is isolated from the reactor coolant system (RCS) by check
valves. If the RCS pressure should fall below the accumulators pressure, the
membrane breaks and nitrogen gas forces the borated water into the RCS. The
level switch on the borated water accumulator limits the UHIA water injected
into the RCS by closing isolation valves. This is to prevent injecting the

S0l R10384 SW01R3
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non-condensible nitrogen gas into the RCS. The UHIA function is to provide
additional water for core cooling during an RCS blowdown.

The change in the UHIA switch setpoint in Amencment 86 resulted in an

increase in the range of UHIA water delivered to the RCS during blowdown from

900 to 1,130.5 cubic feet to 850 to 1,130.5 cubic feet. This, as discussed in
Amendment 86, resulted in an increased PCT. TVA stated that its calculations

showed the PCT remained below the requlatory 1limit of 2200°F in 10 CFR 50.46.

In reviewing the change for the UHIA level switch setpoint, the staff
determined that TVA's calculations of the PCT did not meet the reguirements of
10 CFR 50.46(a)(1) for an approved model using plant operating conditions. By
letter dated September 19, 1988, TVA submitted a request for a temporary
exemption from these requirements of 10 CFR 50.46(a)(1). The staff evaluated
the exemption request and found the exempticn was warranted. By letter dated
October 26, 1988, the Commission granted TVA a temporary exemption from

10 CFR 50.46(a)(1) until May 31, 1989. Specifically, the temporary exemption
was granted for a delay in submitting to NRC the emergency core cooling system
(ECCS) performance analysis calculated in accordance with an acceptable
evaluation model using operating plant conditions until May 31, 1989.

3.0 EVALUATION

In support of the TS change on the UHIA level switch setpoint and the
temporary examption, TVA jmposed certain operating restrictions for the
present operating Cycle 4 of Unit 1 to provide at least 100°F margin between the
calculated PCT and the regulatory limit of 2200°F in 10 CFR 50.46(b). TVA
<tated that at least 100°F PCT margin can be obtained by administratively
1imiting the steam generator tube plugging (SGTP) to 5 percent and by reducing
F (z) from 2.237 to 2.15. As defined in FSAR Section 4.3.2.2.1, F(z) is the
mgximum Tocal heat flux on the surface of a fuel rod divided by thg average
fuel rod heat flux. Limiting this ratio minimizes the magnitude of lecalized
"hot spots" along the fuel cladding surface. This in turn helps ensure that
the PCT will remain below 2,200°F during a postulated LOCA.

By submittal dated September 21, 1988, TVA provided clarifying evaluations con-
ducted by Westinghouse Electric Corporation (W) which showed that a reduction in
F (z) from 2.237 to 2.15 reduces the PCT by B7°F for the 1imiting imperfect
mfxing case and by 96°F for the limiting perfect mixing case. As summarized on
Page 4 of the W evaluation, this PCT reduction, combined with the reductiorn
obtained by administratively limiting SGTP to 5 percent, results ir PCTs of
2,089°F for the limiting imperfect mixing case and 2,067°F for the limiting
perfect mixing case. These PCT values provide over 100 degrees of margin to

the regulatory limit of 2200°F.

TVA has proposed that the F,(z} 1imit for Unit 1 9n LCO 3.2.2 and SR 4.2.2.7
shall be 2.15 instead of 2.937 until an analvsis in conformance with

10 CFR 50.46, using plant operating conditions and showing that a limit of 2.227
satisfies the requirements of 10 CFR 50.46(b) that the PCT is less then 2200°F,
has been completed and submitted to NRC. Therefore, since the reductions in

F (z) discussed above provide additional margin of the PCT to the regulatory
PET 1imit of 2200°F and the 2.15 Timit shall remain in effect until an analysis
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for the previously reviewed and accepted 2.237 limit in conformance with

10 CFR 50.46(a)(1) is submitted to NRC, the staff finds the proposed changes to the
Unit 1 TS acceptable. The staff notes that, in accordance with 10 CFR 50.46,

upon TVA submitting to NRC an analysis in conformance with 10 CFR 50.46, using
plant operating conditions and showing that a 1imit of 2.237 satisfies the
requirements of 10 CFR 50.46(b), the TS FQ(z) 1imit of 2.237 is reinstated.

4.0 ENVIROMMENTAL CONSIDERATION

This amendment involves a change to a requirement with respect to the installation
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

jssued a proposed finding that this amendment involves no significant hazards
consideration and there has been no public comment on such finding. Accordingly,
the amendment meets the elicibility criteria for categorical exclusion set

forth in 10 CFR 51.22f{c)(9). Pursuant to 10 CFR 51.22(b), no environmental
impact statement nor environmental assessment need be prepared in connection
with the issuance of this amendment.

5.0 CONCLUSTON

The Commissinn made a proposed determination that the amendment involves no
significant hazards consideration which was published in the Federal Register
(53 FR 39718) on October 5, 1988 and consulted with the State of Tennessee on
October 5, 1988. 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 reasonable assurance that the health and safetv of the public
will not be endangered by operation in the proposed manner, and (2) such
activities will be conducted in compliance with the Commission's regulations,
and the issuance of the amendments will not be inimical to the common defense
and security nor to the health and safety of the public.

Principal Contributor: T. Rotella

Dated: January 23, 1989



