MAR 6
Docket No. 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 AVIENDMENT NO. 4 TO FACILITY OPERATING LICENSE
NO. DPR-77 - SEQUOYAH NUCLEAR PLANT, UNIT I

The Nuclear Regulatory Commission has issued the enclosed Amendment No. 4 to
Facility Operating License No. DPR-77
This amendment changes Appendix A Technical Specifications for the Sequoyah
Nuclear Plant, Unit 1, whereby the total minimum ice weight in the ice
condenser is not less than 2,333,100 pounds and the minimum ice weight of
the sample baskets is not less than 1200 pounds/basket. These changes are
in response to your letter of December 31, 1980. Also, as agreed in your
letter of March 4, 1981, you will provide further information on this matter
by June 30, 1981.
A copy of the related safety evaluation supporting Amendment No. 4 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,

A. Schwencer, Chief
Licensing Branch No. 2
Division of Licensing
Enclosures:
1. Amendment No. 4
2. Safety Evaluation
3. Federal Register Notice
cc w/enclosures:
See next page
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Docket No. 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 NIENDMENT NO. 2 TO FACILITY OPEPATING LICENSUhe
NO. DPR-77 - SEQUOYAH NUCLER PLANT, UNIT I/

The Nuclear Regulatory Commission has issued the enclosed Amendment No. 2 to
Facility Operating License No. DPR-77
This amendment approves your proposed chanfges to Appendix A Technical Specifi
cations for the Sequoyah Nuclear Plant,-Unit 1, which changes the total minimum
ice weight in the ice condenser to at!/ least 2,222,000 pounds and changes the
minimum ice weight of the sample baskets to not less than 1143 pounds/basket.
These changes were proposed in your letter of December 31, 1980.
A copy of the related safety .valuation supporting Amendment No. 2 to Facility
Operating License DPR-77 isi-nclosed.
Also enclosed is a copy of the Federal
Register Notice which has/been forwarded to the Office of the Federal Register
for publ ication.
Sincerely,

/
/

A. Schwencer, Chief
Licensing Branch No. 2
Division of Licensing
Enclosures:
No. 2
Amendment
1.
2. .,tafety
Evaluation

,'tr-

3."' Federal Register Notice

W

(EC&;6(
,
-kP -r7cesc, e.

J_

-

l

jj-,.,,,

4
eld

cc w/enclosures:

See next page

. . L

SEE ATTACHED SHEET
D.L:.A.D.:.L .......... A .

OFFICEI
SURNAMEI

.0/
. ./8

DATE

1

I
,

.
;......... . ..
...
/81
01/

.

NRCM 0240
NRC
0240
10/80) NRCM
318 110/80)
FORM 318
NRC FORM

%

.A5.

o0//.

/81 01
copy
OFIiCIAL\RECORD
OFI-ICIALýRECORD COPY
-

.......

.oc.....

/

SAJ3-'hr
C
USGPO 1980-329-824

* USGPO: 1980--329-824

Mr. H. G. Parris
Manager of Power
Tennessee Valley Authority
500A Chestnut Street Tower II
Chattanooga, Tennessee
37401
cc:

Herbert S. Sanger, Jr., Esq.
General Counsel
Tennessee Valley Authority
400 Commerce Avenue
E liB 33
Knoxville, Tennessee
37902
Mr. H. N. Culver
Tennessee Valley Authority
•400 Commerce Avenue,.249A HBB
Knoxville, Tennessee
37902
Mr. Bob Faas
Westinghouse Electric Corporation
P. O. Box 355
Pittsburgh, Pennsylvania
15230
Mr. Mark Burzynski
Tennessee Valley Authority
400 Chestnut Street Tower II
Chattanooga, Tennessee
37401
Mr. J. F. Cox
Tennessee Valley Authority
400 Commerce Avenue, WIOC131C
Knoxville, Tennessee
37902
Resident Inspector/Sequoyah NPS
c/o U.S. Nuclear Regulatory Commission
2600 Igou Ferry Road
Soddy Daisy, Tennessee
37379
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TENNESSEE VALLEY AUTHORITY
DOCKET I1C.

F0-327

SEOUOYAI4 NUCLEAR PLANT,

UNIT !

AM1END1IENT TO FACILITY OPERATING LICENSE
Amendment No. 4
License No. DPP-77

1.

2.

The Nuclear Regulatory Commission (the Commission) havinq 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 December 31, 19PO,
complies 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 CFP Chapter 1;

B.

The facility will operate in conformity with the license, as ?mended,
the provisions of the Act, and the rules and regulations of the
Commission;

C.

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

D.

The issuance of this amendment will not he 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. CFP 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 attachment to this license
amendment and paragraph 2.C.(2) of Facility Operating License No. DPR-77
is hereby amended to read as follows:
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(2)

Technical Specifications
The Technical Specifications contained in Appendix A, as revised
through Amendment Io. 4, are hereby incorporated into the license.
The licensee shall operate the facility in accordance with the
Technical Specifications.

3.

This amended license Is effective as of Varch (,

1981.

FOR THE NUCLEAR RECULATORY CO(.MISSION

A. Schwencer, Chief
Licensing Branch No. 2
Division of Licensing
Attachwent:
Appendix A Technical
Specification Chances
Date of Issuance:
Marcho , 1981

OELD

OFFICE DL:LB#2

"

"URNAME
• •h.!e
DATEi3/

'.p

/81

h ... *...................

3/

R..........
318......0..80.
NRC.....ORM...

NRC FORM 318

10/80ý NRCM 0240

/81

.T.e

.o.......
Ce.s
3/
/81

.........

.

,DL:LB#
, L:AD:L

"

c

e ..... .....................

/81
3/
R..E C O RD.....COPY
....
OFFIC IA L.....

OFFICIAL RECORD COPY

I..................... ....................
.............

..

8..-3......
f•USGPO: 1980--329-824

ATTACHMENT TO LICENSE AMENDMENT NO.
FACILITY OPERATING LICENSE NO.
DOCKET NO.

4

DPR-77

50-327

Replace the following pages of the Appendix "A" Technical Specifications
with the enclosed pages.
The revised pages are identified by Amendment
number and contain vertical lines indicating the area of change.
The
corresponding overleaf pages are also provided to maintain document
completeness.
Overleaf
Page

Amended
Page

3/4 6-25
3/4 6-28
B3/4 6-3

3/4 6-26
3/4 6-27
B3/4 6-4

SEQUOYAH - UNIT 1

CONTAINMENT SYSTEMS
ELECTRIC HYDROGEN RECOMBINERS - W
LIMITING CONDITION FOR OPERATION

3.6.4.2 Two independent containment hydrogen recombiner systems shall be
OPERABLE.
MODES l and 2.

APPLICABILITY:
ACTION:

With one hydrogen recombiner system inoperable, restore the inoperable system
to OPERABLE status within 30 days or be in at least HOT STANDBY within the
next 6 hours.
SURVEILLANCE REQUIREMENTS

4.6.4.2

Each hydrogen recombiner system shall be demonstrated OPERABLE:

a.

At least once per 6 months by verifying during a recombiner system
functional test that the minimum heater sheath temperature increases
to greater than or equal to 700OF within 90 minutes . Upon reaching
700'F, increase the power setting to maximum power for 2 minutes and
verify that the power meter reads greater than or equal to 60 KW.

b.

At least once per 18 months by:
1.

Performing a CHANNEL CALIBRATION of all recombiner instrumenta
tion and control circuits,

2.

Verifying through a visual examination that there is no evidence
of abnormal conditions within the recombiner enclosure (i.e.,
loose wiring or structural connections, deposits of foreign
materials, etc.), and

3.

Verifying the integrity of all heater electrical circuits by
performing a resistance to ground test following the above
required functional test. The resistance to ground for any
heater phase shall be greater than or equal to 10,000 ohms.

SEQUOYAH - UNIT
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CONTAINMENT SYSTEMS
ELECTRIC HYDROGEN RECOMBINERS - W
LIMITING CONDITION FOR OPERATION

3.6.4.2 Two independent containment hydrogen recombiner systems shall be
OPERABLE.
APPLICABILITY:

MODES 1 and 2.

ACTION:
With one hydrogen recombiner system inoperable, restore the inoperable system
to OPERABLE status within 30 days or be in at least HOT STANDBY within the
next 6 hours.
SURVEILLANCE REQUIREMENTS

4.6.4.2

Each hydrogen recombiner system shall be demonstrated OPERABLE:

a.

At least once per 6 months by verifying during a recombiner system
functional test that the minimum heater sheath temperature increases
to greater than or equal to 700OF within 90 minutes . Upon reaching
700'F, increase the power setting to maximum power for 2 minutes and
verify that the power meter reads greater than or equal to 60 KW.

b.

At least once per 18 months by:
1.

Performing a CHANNEL CALIBRATION of all recombiner instrumenta
tion and control circuits,

2.

Verifying through a visual examination that there is no evidence
of abnormal conditions within the recombiner enclosure (i.e.,
loose wiring or structural connections, deposits of foreign
materials, etc.), and

3.

Verifying the integrity of all heater electrical circuits by
performing a resistance to ground test following the above
required functional test. The resistance to ground for any
heater phase shall be greater than or equal to 10,000 ohms.
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- 3/4 6-25

CONTAINMENT SYSTEMS
3/4.6.5

ICE CONDENSER

ICE BED
LIMITING CONDITION FOR OPERATION
3.6.5.1.
a.

The ice bed shall be OPERABLE with:
The stored ice having a boron concentration of at least 1800 ppm
boron as sodium tetraborate and a pH of 9.0 to 9.5,

b.

Flow channels through the ice condenser,

c.

A maximum ice bed temperature of less than or equal 27 0 F,

d.

A total ice weight of at least 2,333,100pounds at a 95% level of
confidence, and

e.

1944 ice baskets.

APPLICABILITY.

MODES 1, 2, 3 and 4.

ACTION:
With the ice bed inoperable, restore the ice bed to OPERABLE status within
48 hours or be in at least HOT STANDBY within the next 6 hours and in COLD
SHUTDOWN within the following 30 hours.
'SURVEILLANCE

4.6.5.1

REQUIREMENTS

The ice condenser shall be determined OPERABLE:

a.

At least once per 12 hours by using the ice bed temperature monitoring
system to verify that the maximum ice bed temperature is less than
or equal to 270F.

b.

At least once per 6 months during the first 2 years following initial
criticality and at least once per 12 months thereafter by:
1.

Chemical analyses which verify that at least 9 representative
samples of stored ice have a boron concentration of at least
1800 ppm as sodium tetraborate and a pH of 9.0 to 9.5 at 200 C.

2.

Weighing a representative sample of at least 144 ice baskets
and verifying that each basket contains at least 1200 lbs of
ice. The representative sample shall include 6 baskets from
each of the 24 ice condenser bays and shall be constituted of

SEQUOYAH - UNIT 1
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AMENDMENT NO.4

CONTAINMENT SYSTEM"S
SURVEILLANCE REOUIREtENTS (Continued)

one basket each from Radial Rows 1, 2, 4, 6, 8 and
9 (or from
the same row of an adjacent bay if a basket from a
designated
row cannot be obtained for weighing) within each bay.
If any
basket is found to contain less than 1200 pounds of
ice,
a
representative sample of 20 additional baskets from
the same
bay shall be weighed.
The minimum average weight of ice from
the 20 additional baskets and the discrepant hasket.shall
not
be less than i200 pounds/basket at a 95% level of confidence.
The ice condenser shall also be subdivided into 3 group5'
of
baskets, as follows: Group 1 - bays 1 through 8, Group'2
bays 9 throuah 16, and Group 3 - bays 17 through 24.
The
minimum average ice weioht of the sample baskets from
Radial
Rows 1, 2, 4, 6, 8 and . in each group shall not .be
less than
1200 pounds/ basket at a 95% level of confidence.
The minimum total ice condenser ice weight at a 05%
level of
confidence shall be calculated usino all ice basket
determined during this weighing program and shall notweights
be less
than 2,333,100 pounds.
3.

Verifying, by a visual inspection of at least two flow
passaoes
per ice condenser bay, that the accumulation of frost
or
ice on
flow passaces between ice baskets, past lattice frames,
throuah
the intermediate and top deck floor aratino, or past
the lower
inlet plenum supoort structures and turnina vanes is
restricted
to a thickness of less than or enual to O.38 inches.
flow passane per hay is found to have an accumulation If one
of frost
or ice with a thickness of greater than or equal to
0.38 inches,
a representative sample of 20 additional flow passaqes
from the

same bay shall be visually inspected.
If these additional flow
Dassaaes are found acceptable, the surveillance
program may
proceed considering the single deficiency as unique
and acceptable.
Pore than one restricted flow passaae per bay
is evidence of
abnormal degradation of the ice condenser.
c.

At least once Der 40 months by .liftina and visually
inspecting the
accessible portions of at least two ice baskets
from each 1/3 of the
ice condenser and verifyina that the ice baskets
are free of detrimental
structural wear, cracks, corrosion or other damaoe.
The ice baskets
shall be raised at least 10 feet for this inspection.
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AMENDMENT NO.

4

CONTAINMENT SYSTEMS
ICE BED TEMPERATURE MONITORING SYSTEM
LIMITING CONDITION FOR OPERATION

3.6.5.2 The ice bed temperature monitoring system shall be OPERABLE with at
least 2 OPERABLE RTD channels in the ice bed at each of 3 basic elevations
(10'6", 30'9" and 55' above the floor of the ice condenser) for each one third
of the ice condenser.
APPLICABILITY:

MODES 1, 2, 3 and 4.

ACTION:
a.

With the ice bed temperature monitoring system inoperable,
OPERATION may continue for up to 30 days provided:

POWER

2.

The ice compartment lower inlet doors, intermediate deck doors,
and top deck doors are closed;
The last recorded mean ice bed temperature was less than or
equal to 20OF and steady; and

3.

The ice condenser cooling system is OPERABLE with at least:

1.

a)

21 OPERABLE air handling units,

b)

2 OPERABLE glycol circulating pumps,

c)

3 OPERABLE refrigerant units;

and

otherwise, be in at least HOT STANDBY within 6 hours and in COLD
SHUTDOWN within the following 30 hours.
b.

With the ice bed temperature monitoring system inoperable and with
the ice condenser cooling system not satisfying the minimum components
OPERABILITY requirements of a.3 above, POWER OPERATION-may continue
for up to 6 days provided the ice compartment lower inlet doors,
intermediate deck doors, and top deck doors are closed and the last
recorded mean ice bed temperature was less than or equal to 150 F and
steady; otherwise, be in at least HOT STANDBY within the next 6 hours
and in COLD SHUTDOWN within the following 30 hours.

SURVEILLANCE REQUIREMENTS
4.6.5.2 The ice bed temperature monitoring system shall be determined OPERABLE
by performance of a CHANNEL CHECK at least once per 12 hours.

SEQUOYAH - UNIT 1
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CONTAINMENT SYSTEMS
ICE BED TEMPERATURE MONITORING SYSTEM
LIMITING CONDITION FOR OPERATION

3.6.5.2 The ice bed temperature monitoring system shall be OPERABLE with at
least 2 OPERABLE RTD channels in the ice bed at each. of 3 basic elevations
(10'6", 30'9" and 55' above the floor of the ice condenser) for each one third
of the ice condenser.
APPLICABILITY:

MODES 1, 2, 3 and 4.

ACTION:
a.

With the ice bed temperature monitoring system inoperable, POWER
OPERATION may continue for up to 30 days provided:
1.

The ice compartment lower inlet doors,
and top deck doors are closed;

2.

The last recorded mean ice bed temperature was less than or
equal to 20'F and steady; and

3.

The ice condenser cooling system is OPERABLE with at least:

intermediate deck doors,

a)

21 OPERABLE air handling units,

b)

2 OPERABLE glycol circulating pumps,

c)

3 OPERABLE refrigerant units;

and

otherwise, be in at least HOT STANDBY within 6 hours and in COLD
SHUTDOWN within the following 30 hours.
b.

With the ice bed temperature monitoring system inoperable and with
the ice condenser cooling system not satisfying the minimum components
OPERABILITY requirements of a.3 above, POWER OPERATION may continue
for up to 6 days provided the ice compartment lower inlet doors,
intermediate deck doors, and top deck doors are closed and the last
recorded mean ice bed temperature was less than or equal to 150 F and
steady; otherwise, be in at least HOT STANDBY within the next 6 hours
and in COLD SHUTDOWN within the following 30 hours.

SURVEILLANCE REQUIREMENTS
4.6.5.2 The ice bed temperature monitoring system shall be determined OPERABLE
by performance of.a CHANNEL CHECK at least once per 12 hours.

SEQUOYAH - UNIT 1
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CONTAINMENT SYSTEMS
BASES
3/4.6.1.8

EMERGENCY GAS TREATMENT SYSTEM (EGTS)

The OPERABILITY of the EGTS cleanup subsystem ensures that during LOCA
conditions, containment vessel leakage into the annulus will be filtered
through the HEPA filters and charcoal adsorber trains prior to discharge to
the atmosphere.
This requirement is necessary to meet the assumptions used in
the accident analyses and limit the site boundary radiation doses to within
the limits of 10 CFR 100 during LOCA conditions. Cumulative operation of
the
system with the heaters on for 10 hours over a 31 day period is sufficient
to
reduce the buildup of moisture on the absorbers and HEPA filters. ANSI
N510-1975
will be used as a procedural guide for surveillance testing.
3/4.6.1.9

CONTAINMENT VENTILATION SYSTEM

Use of the containment purge lines is restricted to only one pair (one
supply line and one exhaust line) of purge system lines at a time to ensure
that the site boundary dose guidelines of 10 CFR Part 100 would not be exceeded
in the event of a loss of coolant accident during purging operations.
The
analysis of this accident assumed purging through the largest pair of lines
(a
24 inch inlet line and a 24 inch outlet line), a pre-existing iodine spike
in
the reactor coolant and four second valve closure times.
3/4.6.-2
3/4.6.2.1

DEPRESSURIZATION AND COOLING SYSTEMS
CONTAINMENT SPRAY SYSTEM

The OPERABILITY of the containment spray system ensures that containment
depressurization and cooling capability will be available in the event of
a
LOCA.
The pressure reduction and resultant lower containment leakage rate are
consistent with the assumptions used in the accident analyses.
3/4.6.3

CONTAINMENT ISOLATION VALVES

The OPERABILITY of the containment isolation valves ensures that the
containment atmosphere will be isolated from the outside environment in the
event of a release of radioactive material to the containment atmosphere or
pressurization of the containment.
Containment isolation within the time
limits specified ensures that the release of radioactive material to the
environment will be consistent with the assumptions used in the analyses for
a
LOCA.
2/4.6.4

COMBUSTIBLE GAS CONTROL

The OPERABILITY of the equipment and systems required for the detection
and control of hydrogen gas ensures that this equipment will be available
to
maintain the hydrogen concentration within containment below its flammable
limit during post-LOCA conditions.
Either recombiner unit or the purge system
SEQUOYAH - UNIT 1
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CONTAINMENT SYSTEMS
BASES

is capable of controlling the expected hydrogen generation associated with 1)
zirconium-water reactions, 2) radiolytic decomposition of water and 3) corro
sion of metals within containment. These hydrogen control systems are
consistent with the recommendations of Regulatory Guide 1.7, "Control of
Combustible Gas Concentrations in Containment Following a LOCA", March 1971.
The hydrogen mixing systems are provided to ensure adequate mixing of the
containment atmosphere following a LOCA.
This mixing action will prevent
localized accumulations of hydrogen from exceeding the flammable limit.
3/4.6.5

ICE CONDENSER

The requirements associated with each of the components of the ice con
denser ensure that the overall system will be available to provide sufficient
pressure suppression capability to limit the containment peak pressure
tran
sient to less than 12 psig during LOCA conditions.
3/4.6.5.1

ICE BED

The OPERABILITY of the ice bed ensures that the required ice inventory
will 1) be distributed evenly through the containment bays, 2) contain suffi
cient boron to preclude dilution of the containment sump following the LOCA
and 3) contain sufficient heat removal capability to condense the reactor
system volume released during a LOCA.
These conditions are consistent with
the assumptions used in the accident analyses.
The minimum weight figure of 1200 pounds of ice per basket contains a 10%
conservative allowance for ice loss through sublimation which is a factor of
10 higher than assumed for the ice condenser design.
The minimum weight
figure ofZO333,jQOpounds of ice also contains an additional 1% conservative
allowance to account for systematic error in weighing instruments.
In the
event that observed sublimation rates are equal to or lower than design predic
tions after three years of operation, the minimum ice baskets weight may be
adjusted downward.
In addition, the number of ice baskets required to be
weighed each 9 months may be reduced after 3 years of operation if such a
reduction is supported by observed sublimation data.
3/4.6.5.2

ICE BED TEMPERATURE MONITORING SYSTEM

The OPERABILITY of the ice bed temperature monitoring system ensures that
the capability is available for monitoring the ice temperature.
In the event
the monitoring system is inoperable, the ACTION requirements provide assurance
that the ice bed heat removal capacity will be retained within the specified
time limits.

SEQUOYAH - UNIT I
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AMENDMENT NO.

4

S
Y EVALUATION REPORT BY THE
OFFICE OF NUCLEAR REACTOR REGULATION
RELATED TO AMENDIMENT NO.4
TO FACILITY-OPERATING LICENSE DPR-77
TENNESSEE VALLEY AUTHORITY

In a letter dated December 31,

1980, TVA (the licensee) proposed a change in

the Sequoyah Technical Specifications concerning minimum allowable
ice condenser
ice weight.

The following is our evaluation of the proposed change.

In Section 6.2.1 of the Sequoyah Safety Evaluation Report (SER),

under the

heading "Containment Long-Term Pressure Response," we described
the long-term
response of the Sequoyah primary containment to a postulated
LOCA.

The control

ling reactor coolant system pipe break accident (design basis
LOCA) was identi
fied as the double-ended rupture of the reactor coolant system
pump suction cold
leg.

The peak calculated containment pressure for this accident was
reported to

be 11.8 pounds per square inch gauge, which is less than the
containment design
pressure of 12.0 pounds per square inch gauge.

Section 6.2.1 of the SER also

described the other aspects of the long-term LOCA analysis and
our review of it,
and we concluded that the analysis was acceptable.
In its letter of December 31,

1980, the licensee submitted a revised long-term

containment analysis for the design basis.LOCA in support of
the proposed reduc
tion in the Technical Specification limit for the minimum allowable
ice condenser
ice weight.

The significant changes in the revised analysis, when compared
with

the original analysis,

include:

1) the initial ice inventory is reduced; and 2)

changes were made in the mass and energy release model and the
containment heat
sink model.

The mass and energy calculations used in the original analysis
were

those described in Westinghouse topical reports WCAP-8312-A (non-proprietary
version) and WCAP-8264-P-A (proprietary version),
Release Date for Containment Design."

8108mo

"Westinghouse Mass and Energy

As we stated in the Sequoyah SER, we have

-2-

reviewed these topical reports and have found them acceptable for use in licens
ing applications.

The mass and energy model used in the revised containment

analysis also relied on the methods of WCAP-8312-A and WCAP-8264-P-A,

except

that the decay heat calculations rely on a model based on the
most recent version
of ANS Standard ANS-5.1; and subcooling of Emergency Core Cooling
water from the
heat exchangers of the Residual Heat Removal system is assumed.
The staff has
reviewed this decay heat model and concludes that it

provides conservatively high

values of decay heat and is thus conservative and acceptable
for this application.
We also find the assumption of subcooling of the Emergency Core
Cooling water com
ing from the Residual Heat Removal heat exchangers, although
less conservative
than the original assumption of no subcooling,

to be an acceptable change.

We,

therefore, find that the mass and energy calculations used
in the revised analysis
are acceptable.

This is consistent with the revised analysis accepted by the

staff for the McGuire plant concerning a similar reduction in
ice weight.
The licensee has also changed the containment heat sink model
by using higher
heat transfer coefficients for heat transfer from the containment
atmosphere to
the passive structures and components (heat sinks) in the upper
containment com
partment.
However, the heat transfer coefficients used are lower (i.e.,
more
conservative) than- those recommended in the staff's Standard
Review Plan.
Therefore,

the containment heat sink model,

as revised,

is acceptable.

There are two major conservatisms that remain in the revised
containment analysis.
The first is the assumption of a flow split of one; that is,
is assumed to produce steam,

all the decay heat

which is released to the containment, instead of as

suming that some of the decay heat was merely producing hot
water.

The effect of

-3.-

this conservatism,

compared to a realistic case,

is to approximately double the

rate of steam release to the containment in the latter part
of the transient.
The second conservative assumption consists of ignoring
the effect of the passive
heat sinks in the dead-ended compartments of the containment.
A third, more minor
conservatism is that,

because of the new decay heat model,

moval spray system could be turned on sooner than it

the Residual Heat Re

is in the revised analysis.

The effect of removing these conservatisms from the containment
analysis would
be to lower the peak containment pressure even more than
has been done in the re
vised LOCA analysis described above.
As discussed in the Sequoyah SER,

the original analysis determined that the con

tainment peak presure of 11.8 pounds per square inch gauge
would occur at about
two hours after onset of the accident.
The revised analysis shows that the con
tainment peak pressure of 10.5 pounds per square inch gauge
occurs at about 60
minutes after onset of the accident.
The calculated peak containment pressure
of 10.5 pounds per square inch gauge is less than the containment
design pres
sure of 12.0 pounds per square inch gauge and a reduction
of 1.3 pounds per
square inch gauge below the peak pressure calculated in
the original analysis;
therefore, we find the applicant's revised long term containment
response analysis
for a LOCA to be acceptable.
The revised analysis is based on 2.10 x 106 pounds of ice
initially in the ice
condenser,
sis.

instead of 2.45 x 106 pounds which was assumed in the original
analy

Therefore,

we conclude that the lower ice weight may be used as the
basis

for the Technical Specification limit for the minimum allowable
ice condenser
ice weight.

s.
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We have reviewed and discussed with TVA and Westinghouse the impact of a re
duced ice weight on the effectiveness of the interim distributed
ignition system
for hydrogen control.

Specifically, we considered the results of TVA's CLASIX

analysis of the containment pressure and temperature response to
hydrogen burn
ing in the containment atmosphere under postulated
degraded core accident condi
tions.

We have concluded that the CLASIX analysis will not be materially
af

fected by the proposed reduction in ice weight.
In Supplement 4 to the Sequoyah SER,

we reported that the TVA base case analysis,

using very conservative ice melt assumptions,

resulted in an ice mass of approxi

mately 300,000 pounds remaining in the ice condenser after the
last hydrogen
burn.

TVA has submitted a more realistic analysis which results in approximately

800,000 pounds of ice remaining in the ice condenser after the
last hydrogen burn.
After reducing the ice weight by 400,000 pounds (per the proposed
change to the
Technical Specifications), approximately 400,000 pounds of ice
are calculated to
remain in the ice bed.

An alternate CLASIX analysis,

mass was arbitrarily reduced by 1,170,000 pounds,

in which the initial ice

resulted in a calculated peak

containment pressure of about 26 psig, which was still substantially
below the
pressure capacity of the containment of 36 psig (lower bound estimate).

As long

as the ice bed remains as an effective heat sink there would be.
no significant
change in the expected containment atmosphere temperature response
and contain
ment pressure response of the Sequoyah containment.

Therefore,

it does not alter

our conclusions regarding the efficacy of the Interim Distributed
Ignition System
to ensure containment integrity and equipment survivability under
degraded'core
accident conditions.

-5Since this licensee-requested change to the Technical Specifications for ice
mass is a result of substantial losses in ice mass due
to sublimation and
since the revised containment LOCA analysis is now based
on less ice mass, when
compared to the original analysis, we require and TVA
has furnished a commitment
to provide the following information by June 30, 1981:
a.

A description of the TVA program for maintaining the ice
mass as high
as reasonably achievable;

b.

A projection of ice mass as a function of time;

c.

A simplified heat balance to illustrate margin, including
calculation for
hydrogen; and

d.

A feasibility study on alternatives to minimize the rate
of ice loss so
that the available (plant-life averaged) heat sink associated
with ice
inventory can be maximized.

Accordingly, since a) the mass and energy release calculations
and the contain
ment heat sink model are the only aspects of the revised
analysis which differ
from the original analysis (other than the change in ice
weight which has been
accounted for); b) the revised analysis is a conservative
analysis containing
substantial margins; c) the reduced ice mass does not
alter our prior conclusions
regarding the efficacy of the Interim Distributed Ignition
System to ensure con
tainment integrity and equipment survivability under
degraded core accident con
ditions; and d) we will continue our review of this matter
upon receipt of the
additional information that the licensee commits to furnish,
we conclude that
the revised LOCA analysis is acceptable, and that the
Technical Specification for
ice mass may be changed to require a minimum of 2,333,100
pounds of ice (total),
i.e., 1200 pounds per basket,

in the ice condenser.
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Environmental Consideration
We have determined that this action does not authorize a change
in effluent types
or total amounts nor an increase in power level and will not result
in any signi
ficant environmental

impact.

Having made this determination,

we have further con

cluded that this action is insignificant from the standpoint of
environmental
impact and,

pursuant to 10 CFR 51.5(d)(4),

or negative declaration and environmental

that an environmental

impact statement

impact appraissal need rot be prepared.

Conclusion
We have conluded,

based on the consideration discussed above, that:

(1) because

the action does not involve a significant increase in the probability
or conse
quences of accidents previously considered and does not involve
a significant
decrease in a safety margin,
consideration,

(2)

the action does not involve a significant hazards

there is reasonable assurance that the health 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 Commissioner's
regulations
and will not be inimical to the common defense and security or
to the health and
safety of the public.

Dated:

".MAR 6

1981

UN ITED STATES MUCLEAR REGULATORY COMM•ISSION
DOCKET NO.

50-327

TENNESSEE VALLEY AUTHORITY
NOTICE OF ISSUANCE OF A-EVDMENT
FACILITY OPERATING LICENSE NO. DPR-77

The U. S.

Nuclear Regulatory Commission (the Commission) has issued

Amendment No. 4 to Facility Operating License No.

DPR-77,

issued to Tennessee

Valley Authority (licensee) for the Sequoyah Nuclear Plant, Unit 1 (the facility)
located in Hamilton County, Tennessee.

This amendment changed the minimum

less
ice mass inventory in the ice condenser from ?,721,,9.0 pounds to not
baskets
than 2,333,100 pounds and changed the minimum ice w.eight of the sample
from 1400 pounds per basket to not less than 1200 pounds per basket.
The application for the amendment complies with the standards and
requireents of the Atomic Energy Act of 1954, as amended (the Act),
Commission's requlations.

and the

The Commission has made appropriate findings as

required by the Act and the Commissions'

regulations in 10 CFR Chapter 1,

which are set forth in the license amendment.

Prior public notice of this

amendment was not renuired since the amendment does not involve a significant\
hazards consideration.
will
The Commission has determined that the issuance of this amendment
to 10
not result in any significant environmental impact and that pursuant
declaration
CFR S51.5 (d)(4) an environmental impact statement, or negative
with
and environmental impact appraisal need to be prepared in connection
issuance of this amendment.
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For further details with respect to this action,
Valley Authority letters, dated December 31,

1980 and Mlarch 4, 10M1, (2)

Amendment No. 4 to Facility Operating License No.
Technical Specification page changes,

see (1) Tennessee

DPP-77 with Appendix A

the Commission's related Safety

and (3)

Eval uation.
All of these items are available for public inspection at the Commission's
Public Document Room,

1717 H Street, N. W., Washington, D. C.,

and the

Chattanooga Hamilton County Picentennial Library, 1001 Broad Street, Chattanooga,
37402.

Tennessee

A copy of Arendment No. f

addressed to the 0. S.
Attention:

may be obtained upon request

Nuclear Regulatory Cormission,

Washington,

P. C. 2055E,

Director, Division of Licensing.

Dated at Bethesda, t-aryland this (pxday of March 19Ml.
FOR THE NUCLEAR REGULATORY COMWISSION

A. Schwencer, Chief
Licensing Branch No. 2
Division of Licensing
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Docket No. 50-327

ITENOPAD_,,- FOR:

Robert L. Tedesco, Assistant Director
for Licensing
Division of Licensing

THRU :

A. Schwenceb, Chief
Licensing Branch No. 2
Division of Licensino

FROE:

Carl Stahle, Project Manaper
Licensing Cranch No. 2
Division of Licensing

SU BJECT:

ISSUANCE OF AMENDMENT VC. 2 TO FACILITY OPERATING LICENSE
NO. DPR-77 - SEOUOYAH NUCLEAR PLANT, UIHT 1

To my knowledge, no letters or requests have been received from the pullic
that specifically request a hearing on this amendment, or could he interpreted
to he a request for a hearing, nor has there Leen other expressions of interest
This matter has been discussed

by a merher of the public in this amendment.
with OELD.

Carl Stahle, Project Manager
Licensirn Branch No. 2
Division of Licensino
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