~ UNITED STATES St
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20655

Gctober 14, 1988

Docket Mo. 50-327/328

Mr. S. A, White

Senior Vice President, Nuclear Power
Tennessee Valley Authority

6N 38A Lookout Place

1101 Market Street

Chattanooga, Tennessee 37402-2801

Near Mr. White:

SUBJECT: UPPER HEAD INJECTIOM LEVEL SWITCH SETPOINT (TAC R00422, 62192, 62197)
(TS 88-20) - SEQUOYAH NUCLEAR PLANT, UNITS 1 AND 2

The Commission has issued the enclosed Amendment No. 86 to Facility
Operating License No. DPR-77 for the Sequoyah Nuclear Plant, Unit 1.

This amendment is in response to your application dated August 15, 1988,
as supplemented by letter dated September 21, 1988. Your submittal dated
August 17, 1988 is a duplicate of your application dated August 15, 1988,

This amendment revises the surveillance requirements (SR) on the upper head
injection (UHI) accumulators in the Sequoyah Unit 1 Technical Specification
(TS). The UHI accumulator level switch setpoint and tolerances in

SR 4.5.1.2.c.1 are charyed from 87.1 + 5.6 inches above the tank vendor virking
line to 92.0 + 2.6/-.8 inches above this line, when corrected for the missz of
cover gas.

A copy of the Safety Evaluation (SE) is also enclosed. Notice Jf Issuance
will be included in the Commission's Ri-Weekly Federal Register Notice.

In your application dated August 15, 1988, vou withdrew Technical Specifica-
tion 74, for both Unit 1 and Unit 2, which was submitted by your letter dated
August 8, 1986.

In your letter dated September 19, 1988, you requested a temporary exemption

to 10 CFR 50.46(a)(1) for Unit 1. This exemption is needed because the approved
Emergency Core Cooling System (ECCS) cooling performance calculations for

Unit 1 in the Sequoyah Final Safety Analysis Report are not based on plant
operating conditions for the upcoming Cycle 4 operation and there are corrections
needed to the UHI calculatinn model. The evaluation by the Tennessee Valley
Authority for Unit 1 is based on sensitivity studies and the approved ECCS

cooling performance and demonstrates that the fuel peak cladding temperature is
below the acceptance criterion (2200°F) in 10 CFR 50.4A. This incliudes operatioral
restrictions for Unit 1. These crerational restrictinns are discussed in
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Mr. S. A. White -2-

the enclosed SE which provide a margin of at least 100°F below the acceptance
criterion in 10 CFR 50.46. The requested exemption is a separate issue from
the above amendment to the Unit 1 TS and will be the subject of a separate
letter to vou.

Sincerely,

Suzénne Black, Assistant Director
for Projects

TVA Projects Division

Office of Special Projects

Enclosures:

1. Amendment No. to
License No. DPR-77

2. 'Safety Evaluation

cc w/enclosures:
See next page

Distribution

Docket File BGrimes

NRC PDR DHagan

Local PDR TBarnhart(8)
OSP Reading Wlones
Projects Reading EButcher
JPartlow FMiraglia
SRichardson GPA/PA
SBlack GPA/CA
MSimms(2) ARM/LFMB
JDonohew(2) SQN Rdg. File
JRutberg

BDLiaw

FMcCoy

Kdenison

EJordan

™
/ :

OFC SP:TVW, 0507
NAME :MSimms :

e X ;Zyse 9 2oyes

OFFICIAL RECORD COPY




Mr. S. A. White

cc:

General Counsel

Tennessee Valley Authority
400 West Summit Hill Drive
F11 B33

Knoxville, Tennessee 37902

Mr. R. L. Gridley

Tennessee Valley Autherity

5N 157B Lookout Place

Chattanooga, Tennessee 37402-2801

Mr. John T. LaPoint

Tennessee Valley Authority
Sequoyah Nuclear Plant

P.0. Box 2000

Soddy Daisy, Tennessee 37379

Mr. M. Ray

Tennessee Valley Authority
Sequoyah Nuclear Plant

P.0. Box 2000

Soddy Daisy, Tennessee 37379

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

Knoxville, Tennessee 37902

County Judge
Hamilton County Courthouse
Chattanooga, Tennessee 37402

S

Sequoyah Nuclear Plant

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

Atlanta, Georgia 30323

Resident Inspector/Sequoyah NP

c/o U.S. Nuclear Regulatory Commission
2600 Igou Ferry Road

Soddy Daisy, Tennessee 37379

Mr. Michael H. Mobley, Director
Division of Radiological Health
T.E.R.R.A. Building, 6th Floor
150 9th Avenue North

Nashville, Tennessee 37219-5404

Dr. Henry Myers, Science Advisor
Committee on Interior

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

Tennessee Valley Authority
Rockville 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 NUCLEAR PLANT, UNIT 1

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 86
License No. DPR-77

¢

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

A.

G10240448 SE1014

The application for amendment by Tennessee Valley Authority (the
licensee) dated August 15, 1988, as supplemented by letter dated
September 21, 1988, complies with the standards and requirements of
the Atomic Energy Act of 1954, as amended (the Act), and the
Commission's rules and regulatioin: set forth in 10 CFR Chapter I;

The facility will operate in cunformity 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 (ii) that such activities will be
conducted in compliance with the Commission's reguiations;

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 zmendment
and paragraph 2.C.(2) of Facility Operating License No. DPR-77 is hereby

amended to read as follows:

(2) Techrical Specifications

The Technical Specifications centained in Appendices A and B, as
revised through Amendment No. 86, 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

gzém o Black
Suzanne“Black, Assistant Director

for Projects
TVA Projects Division
Office of Special Projects

Date of Issuance: October 14, 1988



ATTACHMENT TO LICENSE AMENDMENT NO. 86

FACILITY OPERATING LICENSE NO. DPR-77

DOCKET NO. 50-327

Revise the Appendix A Technical Specifications by removing the pages
jdentified 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. Asterisked pages* are provided to
maintain document completeness.

REMOVE INSERT
3/4 5-3 3/4 5-3%
3/4 5-4 3/4 5-4




EMERGENCY CORE COOLING SYSTEMS (ECCS)

UPPER HEAD INJECTION ACCUMULATORS

LIMITING CONDITION FOR OPERATION

3.5.1.2 Each upper head injection accumulator system shall be OPERABLE with:
a. The isolation valves open,
b. The water-filled accumulator containing between 1805 and 1851 cubic
feet of borated water having a concentration of between 1900 and
2100 ppm of boron, and

c. The nitrogen bearing accumulator pressurized to between 1185 and
1285 psig.

APPLICABILITY: MODES 1, 2 and 3.*

ACTION: a ,

a. With the upper 1ead injection accumulator system inoperable, except
as a result of a closed isolation valve(s), restore the upper head
injection accumulator system to OPERABLE status within one hour or
be in at least HOT STANDBY within the next 6 hours and in HOT SHUTDOWN
within the following 6 hours.

b. With the upper head injection accumulator system inoperable du~ to
the isolation valve(s) being closed, either immediately open the
jsolation valve(s) or be in HOT STANDBY within one hour and be ir
HOT SHUTDOWN within the next 12 hours.

SURVEILLANCE REQUIREMENTS

4.5.1.2 Each upper head injection accumulator system shall be demonstrated
OPERABLE:

a. At least once per 12 hours by:

1. Verifying the contained borated water volume and nitrogen
pressure in the accumulators, and

2. Verifying that each accumulator isolation valve is open.

*Pressurizer Pressure above 1900 psig.

SEQUOYAH - UNIT 1 , 3/4 5-3
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EMERGENCY CORE COOLING SYSTEMS (ECCS)

SURVEILLANCE REQUIREMENTS (Continued)

b. At least once per 31 days and within 6 hours after each solution
volume increase of greater than or equal to 1% of tank volume by
verifying the boron concentration of the solution in the water-filled
accumulator.

c. At least once per 18 months by:

1. Verifying that each accumulator isolation valve closes automa-
tically when the water level in the water-filled accumulator is
92.0 + 2.6/-5.8 inches above the tank vendor working line when
corrected for the mass of cover gas.

2. Verifying that the total dissolved nitrogen and air in the
water-filled accumulator is less thgg 80 SCF per 1800 cubic
feet of water (equivalent to 5 x 10 ~ pounds nitrogen per
pounds water).

-

{

d. At least once per 5 years by removing the membrane installed between
the water-filled and nitrogen bearing accumulators and verifying
that the removed membrane bursts at a differential pressure of
40 + 10 psi.

SEQUOYAH - UNIT 1 3/4 5-4 Amendment No. 28,86



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

ENCLOSURE
SAFETY EVALUATION BY THE OFFICE OF SPECIAL PROJECTS

SUPPORTING AMENDMENT NO. 86 TO FACILITY OPERATING LICEMSE NO, DPR-77

TENNESSEE VALLEY AUTHORITY

SEQUOYAH NUCLEAR PLANT, UNIT 1

DOCKET NO. 50-327

1.0 INTRODUCTION

The Tennessee Valley Authority (TVA), by submittal dated August 15, 1988,
proposes to modify the Sequoyah Nuclear Plant (SQN) Unit 1 Technical
Specifications (TS) to revise the upper head injection (UHI) accumulator level
switch setpoint and tolerance band of Surveillance Requirement (SR) 4.5.1.2.c.l.
TVA provided supplemental information in its letter dated September 21, 1988.
The TVA submittal dated August 17, 1988 is a duplicate of the application

dated August 15, 1988.

The proposed changes are being requested to implement corrective actions
documented in a TVA Condition Adverse to Quality Report (CAQR). The CAQR
jidentifies that the current level switches used in the UHI potentially may
allow more water to be injected during a pgstu1ated accident than the v
analytical limit of 1,13G.5 cubic feet (ft”). The over injection of water can
result in the -ccidental injection of nitrogen into the reactor coolant system.
Nitrogen in ti.. reactor coolant could result in the restriction of heat removal
from the fuel cladding. The UHI system is described in the Sequoyah Final
Safety Analysis Report (FSAR) Section 6.3.2 and its functional analytical
performance in response to various accident analyses is described in FSAR
Section 15.4.1.1.4.

Section 50.467a)(1) of 10 CFR Part 50 requires an acceptable analysis
calculating the peak cladding temperature based on plant operating conditions
prior to restarting the Sequoyah, Unit 1. Changing the amount of water
injected from the UH! tank impacts the Appendix K Peak Cladding Temperature
Analysis; therefore, a re-analysis of the peak cladding temperature is required
prior to restart of Unit 1. Also, corrections to the UHI calculation model are
needed. Since Westinghouse, the reactor supplier, is presently modifying the
reactor code used to perform the Appendix K analysis, the revised Appendix K
analysis will not be developed before Unit 1 plans to restart from the current
nutage. Because of this delay TVA has requested a temporary exemption to

10 CFR 50.46fa)(1), in its letter dated September 19, 1988, in order to perform
‘and submit to NRC the revised Appendix K analvsis after restart of linit 1,

The supplemental information in TVA's letter dated September 21, 1988 clarified
information provided in TVA's application for this proposed amendment., It did
not change the substance of the propcsed action in the Federal Register Notice
for the proposed amendment or affect the staff's initial determination.
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2.0 EVALUATION

TVA implemented two corrective actions to resolve the above mentioned CAQR.
Specifically, the first change is a proposed actual reduction in the total
amount of3water injegted by the UHI system from the current requirement

of 900 ft° to 850 ft°; thereby, decreasing the probability of over injecting
water from the UHI tank. Supporting Westinghouse Electric Corporation (WEC)
evaluations were provided by TVA in Attachment 1 of the August 15, 1988
sutmittal. TVA has also provided additional clarifying information by the
suomittal dated September 21, 1988. The second CAQR corrective action is
the replacement of the level switches with a new model. The new level
switches are different only in the span of response. The switch accuracy
calculations, therefore, are different. TVA has provided new calculations
supporting the proposed TS setpoint and setpoint tolerances.

2.1 UHI Injected Water Volume

As documented in FSAR Section 6.3.2, the UHI System is designed to passively
provide additional water inventory to the reactor core during the blowdown
phase of a postulated Loss of Coolant Accident (LOCA). The limiting case
break, as documented in Emergency Core Cooling System (ECCS) Analysis, (FSAR,
Section 15.4.1.1.4), is the double-ended, cold-leg guillotine (DECLG) break
using a discharge coefficient, Cy = 0.6 with the imperfect mixing of UHI water
assumed in the vessel upper head. This gnalysis established the lower bound
value 3f injected water volume at 900 ft~. TVA proposed to Tower this value to
850 ft° and has provided a WEC analysis to support the conclusion that the
increase in calculated fuel peak clad temperature (PCT) remains below the

10 CFR 50.46 regulatory reguirement of 2200°F. The reduction in the UHI water
volume increased the PCT Ly 53°F and when PCT penalties for potential guide
tube flexure failure and instrument guide tube filling during reflood are
added, the limiting PCT reached 2198°F. This fis less than the maximum
acceptance criterion (2200°F) in 10 CFR 50.46.

2.2 Level Switch Setpoint Calculation

Level switches are used to automatically isolate the UHI System accumulators
from the reactor coolant system (RCS) after the UHI System has injected the
borated water. The level switch setpoints are selected to ensure that the
quantity of UHI water delivered is within the limits calculated for the large
break LOCA analysis.

TVA has performed an accuracy calculation (1-L5-87-21) to demonstrate that
level switch setpoint and tolerances will be within the bounds of accident
analysis. The TVA calculation is based on Static-0-Ring test report, 8601-042,
using the sum of the squares method for all independent variables that affect
accuracy. The bi-directional and uni-directional errars are combined in such a
manner that the negative uni-directional error is adced to the neqative portion
of the bi-directional error and the positive uni-directional error is added to
the positive portion of the bi-directional error. The result is a corrective
number for the instrument accuracy. The staff has reviewed the subiect
calculation and finds that the accuracy calculation has been conducted in a



manner which predicts the worse-case accuracy. TVA has established the level
switch set point based on this ralculation. However, the caiculation is hased
on the assumption that the UHI system accumulator room temperature will he
between 70 and 85° F. UHMI room temperature is monitored via SIA06 which
requires that UHI room temperature be maintained between 75 ar 85°F. Since the
margin batween the safety limit and the instrument operating band is very small
(.01" of water colume (WC)), the staff concludes that, anytime the temperature
of the UHI room is not between 70 and 85°F, the level switches should be
declared inoperable. TVA committed in its letter dated September 21, 1988 to
revise the balance-of-plant temperature monitoring procedure to indicate that
the UHI level switches are inoperable if the ambient temperature in the area
of the switches exceeds the values used in Demonstrated Accuracy Calculation
1-LS-87-21 to determine temperature-induced reference water-leg error. These
values are the temperature values discussed above. TVA stated that this procedure
revision will be completed before Unit 1 entry into mode 2. This should be
included in the next scheduled update of the FSAR.

2.3 10 CFR Part 50.46 Appendix K Calculations

i

To provide additional assurance that the PCT is below the 2200°F acceptance
criterion, the following operational restrictions are imposed by TYA on
Sequoyah, Unit 1:

1) The steam generator tube plugging limit will be administratively
lowered from 10 percent to 5 percent. Westinghouse has performed
an analysis which demonstrates that this restriction reduces the
calculated PCT by 22°F.

2) The hea* flux hot channel factor (FA(2)) 1imit will be lowered
from 2..37 to 2.15 by resrranging the control rod positions
during power operation. . This reduces the calculated PCT an
additional 87°F for the limiting imperfect mixing case.

These two procedural changes reduce the calculated PCT from 2198°F to 2089°F

for the postulated DECLG break with a discharge coefficient (Co) of 0.6

and imperfect mixing. These procedural changes provide over 100°F of margin
between the calculated PCT and the acceptance criterion in 10 CFR 50.46. This
margin is sufficient to offset any uncertainties in the ECCS cooling performance
calculations for Unit 1 and sufficient for the staff to conclude that the PCT
are less then the acceptance criterion (2200°F) in 10 CFR 50.46.

Section 50.46{a)(1) of 10 CFR Part 50 requires that the ECCS cooling
performance be calculated on a plant specific basis using an approved ECCS
calculation model. The current approved calculated ECCS cooling performance,
including the approved UHI calculation model, as referenced in Section 15.4 of
the FSAR, is not based on the plant operating conditions for Unit 1 for the
upcoming Cycle 4 operation and there are corrections needed to the UHI
calculation model. TVA has made an evaluation based on sensitivity studies and
the current apnroved EGCS cooling perfarmance in the FSAR to demonstrate that
the calculated PCTs remain below the acceptance criterion in 10 CFR 50.46.



These include the operational restrictions discussed above. TVA has requested
a temporary exemption from 10 CFR 50.46{a)(1) in its letter cdated September 19,
1988. This relief is until a revised calculated ECCS cooling performance has
been completed using an approved ECCS model and Unit 1 operating cenditions and
is submitted to NRC, but not later than May 31, 1989. This requested exemption
is being evaluated by the staff and will be the subject of a separate letter.
It is a separate issue from the proposed changes to the Unit 1 TS. Approval

of the proposed amendment is necessary for Unit 1 to enter Mode 3 with the
reactor coolant system pressure greater than 1900 psi. Approval of the
exemption is needed for Unit 1 to enter Mode 2 and restart from the current
outage.

2.4 Staff Conclusions

Based on the above, the staff concludes that the proposed changes to the Unit 1
TS in TVA's application dated August 15, 1988 are acceptable. The staff also
concludes that the Static-0-Ring level switches for the UHI System are
inoperable if the room temperature is not between 70 and 85°F. The requested
temporary exemption to 10 CFR 50.46(a)(1) is a separate issue to TVA's
application dated August 15, 1988 and will be addressed separately.

3.0 ENVIRONMENTAL 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 : ~fined 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. Accordingly,
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 nor environmental assessment need be prepared in connection
with the issuance of the 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 (53 FR 32960) on August 29, 1988 and consulted with the State of
Tennessee on October 12, 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 safety of the public
will not be endangered by operation in the proposed manner, and (2) such

" activities will be conducted in cempliance with the Commission's regulations,
and the issuance of the amendments will not be inimical to the common
dafense and security nor to the health and safety of the public.

Principal Contributors: H. Garg, P. Hearn and T. Rotella

Dated: October 14, 1988



