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Dear Mr. Parris:

The Conmission has issued the enclosed Amendments Nos. 55, SO and 21 to
Facility Licenses Nos. DPR-33, DPR-52 and DPR-68 for the Browns Ferry
Nuclear Plant, Units Nos. 1, 2 and 3. These amendments which are in
response to your letter of August 6, 1979 (TVA BFNP TS 128), change the
Technical Specifications to allow partial tensioning of the reactor vessel
head bolts at 70°F. As discussed with your staff, the other related change
which you requested - to adjust curve #3 in the pressure vs. temperature
operating NDT Timit curves to permit nuclear heat to be utilized above
100°F - is being held in abeyance pending generic resolution of this issue.

Copies of -the Safety Evaluation and Notice of Issuance are also enclosed.

Sincerely,
: \sT

Thomas A. Ippolito, Chief
Operating Reactors Branch #3
Division of Operating Reactors

Enclosures:

1. Amendment No. 55 to DPR-33
2, Amendment No. St to DPR-52 _ e , B
3. Amendment No. 21 to DPR-68 = A 7
4. Safety Evaluation ‘ /
5. Notice
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~ Mr. Dennis McCloud

Tennessee Valley Authority
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Mr. Charles R. Christopher

Chairman, Limestone County Commission
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Athens, Alabama 35611

Ira L. Myers, M.D.

State Health Officer

State Department of Public Health
State Office Building

Montgomery, Alabama 36104

Mr. E. G. Beasley
Tennessee Valley Authority
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W 10C 131C

Knoxville, Tennessee 37902

Athens Public Library
South and Forrest
Athens, Alabama 35611

Director, Office of Urban & Federal
Affairs

108 Parkway Towers

404 James Robertson Way

Nashville, Tennessee 37218

Director, Technical Assessment Division
Office of Radiation Programs (AW-459)
US EPA

Crystal Mall #2

Arlington, Virginia 20460

U. S. Environmental Protection
Agency

Region IV Office
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Mr. Robert F. Sullivan

U. S. Nuclear Regulatory Commission
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

TENNESSEE VALLEY AUTHORITY

DOCKET NO. 50-259

BROWNS FERRY NUCLEAR PLANT, UNIT NO. 1

AMENDMENT, TO FACILITY OPERATING LICENSE

Amendment No. 55
License No. DPR-33

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

A. The application for amendment by Tennessee Valley Authority
(the 1icensee) dated August 6, 1979, 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;

B. The facility will operate in conformity with the
application, 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
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 dissuance of thié 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.
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2. 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 License No. DPR-33
is hereby amended to read as follows:

(2) .Technica1 Specifications

The Technical Specifications contained in Appendices
A and B, as-revised through Amendment No. 55, are
hereby incorporated in the license. The licensee
shall operate the facility in accordance with the
Technical Specifications.

3. This license amendment is effective-as of the date of its issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

Thoma .‘Ippo1ito, Chief
Operating Reactors Branch #3
Division of Operating Reactors

Attachment:
Changes to the Technical
Specifications

Date of Issuance: November 14, 1979



ATTACHMENT TO LICENSE AMENDMENT NO. 55

FACILITY OPERATING LICENSE NO. DPR-33

DOCKET NO. 50-259

~ Revise Appendix A as follows:

1. Remove the following pages and replace with identically numbered pages:

175/176
216/217

2. The underlined pages are those being changed; the marginal Tines on these
pages indicate the area being revised. The overleaf pages are provided
for convenience.
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é;MITiNG CONDITIONS FOR OPERATION

SURVEILLANCE RECUI U¥MENTS

3l.6.A Thermal and Pressurization

Limitations

3.

During heatup by non-nuclear
means, except when the vessel
is vented, cooldown following
nuclear shutdown on low-level
physics tests, the reactor
vessel temperatures shall be
at or above the temperatures
of curve #2 of figure 3.6-1.

The reactor vessel shell

temperatures during inservice

hydrostatic or leak testing
shall be at or above the’

temperatures shown on curve
#1 of figure 3.6-1.

The reactor vessel head bolting
studs may be partially
tensioned (four sequences of
the seating pass) provided the
studs and flange materials are
above 70°F. Before loading the
flanges any more, the vessel
flange and head flange must be
greater than 100°F, and must
remain above 100°F while under
full tension.

The pump in an idle recircula-
tion loop shall nout be started
unless the temperatures of the
coolant within the idle and
operating recirculation loops
are within 50° F of each other.

The reactor recirculation pumps
shall not be started unless the
coolant temperatures between
the dome and the bottom head
drain are within 145° F.

175

L.6.A Thermal and Pressurization

Limitations

3.

7.

Test specimens representing the
reactor vessel, btese weld and weld
heat alfected zone metal shall be
installed in the reactor vessel
adjacent to the vessel wall at
the core amidplane level. The
punber and type of specims=ns

will be in accordance with SE
report NEDO-10115. The specimens
shall meet the intent of ASTM E
185-7C. Samples shall be with-
drawn at one-fourth and three-
fourths service life,.

Neutron flux wires shell be in-
stalled in the reactor vessel
adjacent to the reactor vessel
well at the core midplane level.
The wires shall be removed and
tested during the first refueling
ocutage to experimentally verify
the calculated values of neutron
fluence at one-fourth of the
beltline shell thickness that
are used to determine the [DTT
shift from Figure 3.6~2.

When the . eactor vessel head
‘bolting studs are tensioned and
the reactor is in & cold condi-
tion, the reactor vesse. :chell
temperature immediately ceclow
the head flange shall be ger-
manently recorded.

Prior to and during stertup of
en idle recirculation loop, the
temperature of the reacter cool-
aent in the operating and idle
loops shall be permanenily
logged.

Prior to starting a recircula-
tion pump, the reactor coclant
temperatures in the dome and in
the bottom head drain skall be
compared and permanently logged.



LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

3.6 PRIMARY SYSTEM BOUNDARY

B. Coolant Chemistry

1.

Prior to startup and
at steaming rates
less than 100,000
1b/hr, the following
limits shall apply.

a. Conductivity,
pymho/cma25°C 2.0

b. chloride, ppm 0.1

At steaming rates
greater than 100,000
lb/hr, the following
1imits shall apply.

a. Conductivity,

umho/cma25°C 1.0

b. chloride, ppm 0.2

176

4.6 PRIMARY SYSTEM BOUNDARY

B. coolant Chemistry

1.

Reactor coolant shall be
continuously monitored for
conductivity.

a. Whenever the continuous
conductivity monitor is
inoperable and the
condensate demineralizers
are bypassed, a sample
of reactor coolant shall
by analyzed for
conductivity every &
hours. If the condensate
demineralizers are in
service, a sample of
reactor coolant shall
be analyzed for
cond: ctivity every 8
hours.

b. Once a week the continuous
monitor shall be checked
with an in-line flow cell.
This in-line conductivity
calibration shall be per-
formed every 24 hours
whenever the reactor
coolant conductivity is
1.0 umho/cm at 25°C.

During startup prior to
pressurizing the reactor above
atmospheric pressure , measi.e-
ments of reactor water quality
shall be performed to show
conformance with 3.6.B.1. of
limiting conditions.



©3.6/4.6 BASES

3:6.A/h.6.A

The vessel pressurization temperatures at any time period can be determined
from the thermal power output of the plant and its relation to the neutron
fluence and from figure 3.6-2. "For heatup or cooldown and core operation,

see curves#2 & #3 on figure 3.6-1. During the first fuel cycle, only
calculated neutron fluence values can be used. At the first refueling, neutron
dosimeter wires which are installed adjacent to the vessel wall can be removed
to verify the calculated neutron fluence. As more experience is gained in cal-
culating the fluence the need to verify it experimentally will disappear.
Because of the many experimental points used to derive figure 3.6-2, there

is no need to reverify if for technical reasons, but in case verification is
required for other reasons, three sets of mechanical test specimens repre-
senting the base metal, weld metal and weld heat affected zone metal have

been placed in the vessel. These can be removed and tested as required.

As described in paragraph 4.2.5 of the safety analysis report, detailed
stress analyses have been made on the reactor vessel for both steady-
state and transient conditions with respect to material fatigue. The
results of these analyses are compared to allowable stress limits.
Requiring the coolant temperature in an idle recirculation loop to be
within S50°F of the operating loop temerature before a recirculation pump
is started assures that the changes in coolant temperature at the reactor
vessel nozzles and bottom head region are acceptable.

The coolant in the bottom of the vessel is at a lower temperaure than that
in the upper regions of the vessel when there is no recirculation flow.
This colder water is forced up when recirculation pumps are started. This
will not result in stresses which exceed ASME Boiler and Pressure Vessel
Code, Section III limits when the temperature differential is not grester
than 145°F.

The requirements for full tension boltup of the reactor vessel closure
are based on the NDT temperature plus 60°F. This is derived from the
requirements of the ASME code to which the vessel was puilt. The NDT
temperature of the closure flanges, adjacent head, and shell material
is a maximum of 40°F and a maximum of 10°F for the stud material.
Therefore, the minimum temperature for full tension boltup is 40°F
plus 60°F for a total of 100°F. The partial boltup is restricted to
the full loading of eight studs at 70°F, which is stud NDT temperacture
(10°F) plus 60°F. The ne tron radiation fluence at the closure
flanges is well below 10 avt > 1 Mev; therefore, radiacion effects
will be minor and will not influence this temperacture.

3.6.8/L.6.% Coolant Chemistrv

F@torﬁnls in the primary system are primarily 304 stainless stcel and the
Zircaloy cladding. The reactor water chemistry limits are established %o
prevent damage to these materials. Limits are placed on conduchtiviiy and
chloride concentrations. Conductivity is limited beocause it is contznousl?
measured and gives an indication of abrnormal conditione and the prescnce o}
unusual materials in the cooslant. Chloride limits are spccified-to Toevent
stress corrosion cracking of stainless steel. s

216



3J.6/74.6 BALE

—"

3.6.B7/4.6.B Coolant Chemistry

Zircaloy does not exhibit similar stress corrosion failu
there are some operating conditions under which the dissslved cxygsn content
f the reactor coolant water could be higher than .2-.3 ppm, such as reactor
startup and hot standby. During these periods, the most restrictive limits
for conductivity and chlorides have been established. When steaming rates
exceed 100,000 1b/hr, boiling deaerates the reactor water. This recuces
dissolved oxygen concentration and assures minimal chloride-oxygen content,
which together tend to induce stress corrosion cracking.

ilures. Hcowever

S
by
)

When conductivity is in its normal range, pE and chlorids and
other impurities affecting conductivity must also be within their
normal range. When conductivity becomes abnormal, then chloride
measurements are made to determine whether or not they are also
out of their normal operating values. This would not necessarily
be the case., Conductivity could be high due to the presence of a
neutral salt which would not have an effect on pH or chloride.

In such a case, nigh conductivity alone is not a cause for
shutdown., 1In some types of water-cooled reactors, conductivities
are in fact high due to purposeful addition of additives. 1In the
case of BWR's, however, where no additives are used and wnere
near neutral pE is maintained, conductivity provides a very good
measure of the quality of the reactor water. Significant changes
therein: provide the operator with a warning mechanism so he can
investigate and remedy the condition causing the change before
limiting conditions, with respect to variarles affecting the
boundaries of the reactor coolant, are exceeded. Methods
available to the operator for correcting the oif-standardé
condition include operation of the reactor cleanup system,
reducing the input of impurities and placing the reactor in the
colé shutdown condition. The major benefiz of cold shitdown is
to reduce the temperature dependent corrosion rates ancu provide
time for the cleanup system to reestablish the purity of the
reactor coolant.

The conductivity of the reactor cooclant 1s continuously
monitored. The samples of the coolant which are taxen every 95
hours will serve as a reference Ior calibration of tnese mcocnitcrs
and is considered adequate to assure accurate readings of the
menitors. If conductivity is within its normal range, chlorides
and octher impurities will also be within taeir normal ranges.

The reactor coolant samples will also be used to determine <%ne
chlorides., Therefore, the sampling frequency is considered
adegquate to datect long-term changes in the chiorids ion ceontent,
Daily sampling is performed when incr2ased chloride
concentrations are most probable. Reactor coolant sampling is
increased to once per shift when the continuous conductivity
monitor is unavailable,

[4%]
_—
~4



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

TENNESSEE VALLEY AUTHORITY

DOCKET NO. 50-260

BROWNS FERRY NUCLEAR PLANT, UNIT NO. 2

AMENDMENT, TO FACILITY OPERATING LICENSE

Amendment No. 50
License No. DPR-52

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

A. The application for amendment by Tennessee Valley Authority
(the licensee) dated August 6, 1979, 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;

B. The facility will operate in conformity with the
application, 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
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.



-2 -

2. 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 License No. DPR-52
is hereby amended to read as follows:

(2) Technical Specifications

The Technical Specifications contained in Appendices
A and B, as revised through Amendment No. 50, are
hereby incorporated in the license. The licensee
shall operate the facility in accordance with the
Technical Specifications.

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

FOR THE NUCLEAR REGULATORY COMMISSION

t:5;%ﬁif%;g7n¢;jzz:;%fb—’——__
Thomas“A. Ippolito, Chief
Operating Reactors Branch #3

Division of Operating Reactors

Attachment:
Changes to the Technical
Specifications

Date of Issuance: November 14, 1979
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ATTACHMENT TO LICENSE AMENDMENT NO. 50

FACILITY OPERATING LICENSE NO. DPR-52

DOCKET NO. 50-260

. Revise Appendix A as follows:
1. Remove the following pages and replace with identically numbered pages:

175/176
Z16/217

2. The underiined pages are those being changed; the marginal lines on these
pages indicate the area being revised. The overleaf pages are provided
for convenience.
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SURVEILLANCE REQUI REMENTS

"LIMITING .CONDITIONS FOR OPERATION

3.6.A Thermal end Pressurization

Limitations

3.

During heatup by non-nuclear
means, cxcept when the vessel
{s vented, cooldown following:
nuclear shutdown on low-level
physics tests, the reactor
vesscl temperatures shall be
at or above the temperatures
of curve #2 of figure 3.6-1.

The reactor vessel shell

temperatures during inservice

hydrostatic or leak testing
shall be at or above the

temperatures shown on curve
#1 of figure 3.6-1.

The reactor vessel head bolting

studs may be partially
tensioned (four sequences of
the seating pass) provided the
studs and flange materials are
above 70°F. Before loading the
flanges any more, the vessel
flange and head flange must be
greatef than 100°F, and must
remain above 100°F while under
full tension.

The pump in an idle recircula-
tion loop shall not be started
unless the temperatures of the
coolant within the idle and
operating recirculation loops
are within 50° F of each other.

The reactor recirculation pumps
shall not be started unless the
coolant temperatures between
the dome and the bottom head
Arnin are within 145° F.

175

4.6.A Thermal and Pressurization

3.

k‘

T.

Test speclmena representing the
reactor vessel, btase weld and weld
heat affected zone metal shall bLe
installed in the reactor vessel
adjacent to the vessei wall st
the core midplane level. The
ounber and type of specimens
will be in accordance with SC
report NEDO-10115. The specimens
chall meet the intent of s8STM E
185-70. Samples shall be with-
drawn at one-fourth and three-
fourths service life.

Neutron flux wires ghell be in-
stalled in the reactor vessel
adjacent to the reactor vessel
wall at the core midplana level,
The wires shall be removed and
tested durirng the first refueling
outage to experimentally verify
the calculated values ol neutron
fluence at one-fourth of the
beltline shell thickness thal
are used to determine the HDIT
shift from Figure 3.6-2.

When the r actor vessel nead
bolting studs are tensioned and
the reactor is in & co.d ocondi-
tion, the reactor vessei crell
temperature immediately celow
the head flange shall bec ger-
manently recorded.

Prior to and during startup of
an idle recirculation loop, the
temperature of the reacter cool-
ant in the operating and idle
loops shall be permanenily
logged.

Prior to starting & recircula-
tion pump, the reactor cocliant
temperatures in the dome aad in
the bottom head draein shall be
compared and permanently lozged.
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LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

176

3.6 PRIMARY SYSTEM BOUNDARY 4,6 PRIMARY SYSTEM BOUNDARY
B. Coolant Chemistry B. Coolant Chemistry
1. Prior to startup and 1. Reactor coolant shall be
at steaming rates continuously monitored for
less than 100,000 conductivity.
1b/hr, the following .
limits shall apply. a. Whenever the continuous
a. conductivity, conductivity monitor is
ymho/cm225°C 2.0 inoperable and the
condensate demineralizers
b. Chloride, ppm 0.1 are bypassed, a sample
of reactor coolant shall
by analyzed for
conductivity every 4
hours. If the condensate
demineralizers are in
service, a sample of
reactor cooclant shall
be analyzed for
cond.ctivity every 8
hours.

b. Once a week the continuous
monitor shall be checked
with an in-line flow cell.
This in-line conductivity
calibration shall be per-
formed every 24 hours
whenever the reactor
coolant conductivity is
>1.0 umho/cm at 25°C.

2. At steaming rates . 2. During startup prior to
greater than 100,000 pressurizing the reactor abc_we
1b/hr, the following atmospheric pressure , meast.'e-
1imits shall apply. ments of reactor water quality

shall be performed to show

a. conductivity, conformance with 3.6.B.1. of
ymho/cmd25°C 1.0 limiting conditions.
b. chloride, ppm 0.2



3.6/4.6 BASES T

3.6.4/L.6.4

The vessel pressurization temperatures at any time period can be determined
from the thermal power output of the plant and its relation to the zeutren
luence and from figure 3.6-2.  For heatup or cooldown and core operation,

see curves#2 & #3 on figure 3.6-1. During the first fuel cycle, only

calculated neutron fluence values can be used. At the first refueling, neutron
dosimeter wires which are installed adjacent to the vessel wall can be removed

to verify the calculated neutron fluence. As more experience is gained in cal-
culating the fluence the need to verify it experimentally will disappear.
Because of the many experimental points used to derive figure 3.6-2, there

is no need to reverify if for technical reasons, but in case verificaticn is
required for other reasons, three sets of mechanical test specimens repre-
senting the base metal, weld metal and weld heat affected zone metal have

been placed in the vessel. These can be removed and tested as required.

As described in paragraph 4.2.5 of the safety analysis report, detailed
stress analyses have been made on the resctor vessel for both steady-
state and transient conditions with respect to material fatigue. The
results of these analyses are compared to allowable stress limits.
Requiring the coolant temperature in an idle recirculation loop to be
within 50°F of the operating loop temerature before a recirculation pumd
{s started assures that the changes in coolant temperature at the reactor
vessel nozzles and bottom head region are acceptable.

The coolant in the bottom of the vessel is at a lower temperaure than that
in the upper regions of the vessel when there is no recirculation flow.
This colder water is forced up when recirculation pumps are started. This
will not result in stresses which exceed ASME Boiler anc¢” Pressure Vessel
Code, Section III limits when the temperature differential is not greater
than 1L45°F.

The requirements for full tension boltup of the reacter vessel closure
are based on the NDT temperature plus 60°F. This is derived from the
requirements of the ASME code to which the vessel was built. The NDT
temperature of the closure flanges, adjacent head, and shell materiai
is a maximum of 40°F and a maximum of 10°F for the stud material,
Therefore, the minimum temperature for full tension boleup is 40°F
plus 60°F for a total of 100°F. The partial boltup is restricted to
the full loading of eight studs at 70°F, which is stud NDT temperacure
(10°F) plus 60°F. The neytron radiation fluence at the closure
flanges is well below 10 ovt > 1 Mev; therefore, radiacion effects
will be minor and will not influence this temperature.

3.6.B/4.6.5 Coolant Chemistry

Fatorials in the primary system are primarily 304 stainless steel and the
Zircaloy cladding. The reactor water chemistry limits are ectablished tc
prevent damage to these materials. Limits are placed on conductlivily and
chloride concentrations. Conductivity is limited becanse it is continously
measured and gives an indication of abnormal conditionc and the prezcnce :}
unusual materials in the coolant. Chloride limits are specified‘:o Trevent
stress corrosion cracking of stainless steel. ' )

216



3.6/74.6 BASES

g

3.6.B/U.6.B Coolant Chemistry

Zircaloy does not exhibit similar stress corrosicn fzilures. However

there are some operating conditions under which the cissslved cxygen content
of the reactor coolant water could be higher than .2-.3 5pm, such as reactor
startup and hot standby. During these periods, the most rastrictive limits
for conductivity and chlorides have been established. when steaming rates
exceed 100,000 1b/hr, boiling deaerates the reactor water. This recuces
dissolved oxygen crcicentration and assures minimal chloride-oxygen content,
which together terd to induce stress corrosion cracking.

When conductivity is in its normal range, pE and chlorids and
other impurities affecting conductivity must also be within their
normal range. When conductivity becomes abnormal, thnen chloride
measurements are made to determine whether or not they are also
out of their normal operating values. This would not necessarily
be the case. Conductivity could be high due to the presence of a
neutral salt which would not have an effect on pE or chlédride,

In such a case, nigh conductivity alone is not a cause for
shutdown. In some types of water-cooled reactors, conductivities
are in fact high due to purposeful addition of additives. In the
case of BWR's, however, where no additives are used and wnere
near neutral pH is maintained, conductivity provides a very good
measure of the quality of the reactor water. Significant changes
therein provide the operator with a warning mechanism sO he can
investigate and remedy the condition causing the change before
limiting conditions, with respect to variakles affecting the
boundaries of the reactor coolant, are exceeded. Methods
available to the operator for correcting the off-standard
condition include operation of the reactor cleanup system,
reducing the input of impurities and placing the reactor in the
colé shutdown condition. The major benef:: of cold shttdown 1is
to reduce the temperature dependeant corrosion rates anu provide
time for the cleanup system to reestablish the purity of the
reactor coolant.

The conductivity of the reactor coolant is continuously
monitored. The samples of the coolant which are taxen every 9%
hours will serve as a reference for calibration o these mcnitors
and is considered adequate to assure accurate readings of the
monitors. If conductivity is within its normal range, chlorides
and other impurities will also be within tnheir normal ranges.

The reactor coolant samples will also be used to determine the
chlorides. Therefore, the sampling frequency is considered
adegquate to detect long-term changes in the chloride ion ccntent,
Daily sampling is performed when incr=asec chloride
concentrations are most probable. Reactor coolant sampling is
increased to once per shift when the continuous conductivity
monitor is unavailable.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555 o

TENNESSEE VALLEY AUTHORITY

DOCKET NO. 50-296

BROWNS FERRY NUCLEAR PLANT, UNIT NO. 3

AMENDMENT, TO FACILITY OPERATING LICENSE

Amendment No. 27
License No. DPR-68

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

A. The application for amendment by Tennessee Valley Authority
(the 1icensee) dated August 6, 1979, 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;

B. The facility will operate in conformity with the
application, 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
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.
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2. 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 License No. DPR-68
is hereby amended to read as follows:

(2) Technical Specifications

The Technical Specifications contained in Appendices
A and B, as revised through Amendment No. 27, are
hereby incorporated in the license. The Ticensee
shall operate the fdcility in accordance with the
Technical Specifications.

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

FOR THE NUCLEAR REGULATORY COMMISSION

ThomasE ? Ippolito, Chief

Operating Reactors Branch #3
Division of Operating Reactors

Attachment:
Changes to the Technical
Specifications

Date of Issuance: November 14, 1979



ATTACHMENT TO LICENSE AMENDMENT NO. 27

FACILITY QPERATING LICENSE NO. DPR-68

DOCKET NO. 50-296

Revise Appendix A as follows:

1. Remove the following pages and replace with the identically numbered
pages:

186
221

2. The marginal line on each paée indicates the area being revised.
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LIMITING CONDITIONS FOR OPERATION

—

SURVEILLANCE RFQUIREMENTS

3.6 PRIMARY

SYSTEM BOUNDARY

u,

The reactor vessel
shell temgeratures
during inservice
hydrostatic or leak
testing shall be at
or above the
temperatures shown on
curve Number 1 of
fiqure 3.6-1:

The reactor vessel head
bolting studs may be
partially tensioned
(four sequences of the
seating pass) provided
the studs and flange
materials are above

70°F. Before loading the

flanges any more, the
vessel flange and head
flange must. be greater
than 100°F, and must

remain above 100°F while

under full tension.

The pump in an idle
recirculation loop
shall not be started
unless the
temperatures of the
coolant within the
idle and operating
recirculation loops
are within SO0°F of
each other.

The reactor
recirculation pumps
shall not, be started
unless the coolant
temperatures between
the dome and bottom

head drain are within
14S9F,
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PRIMARY SYSTEM BOUNDARY

Neutron flux wires
shall be installed in
the reactor vessel
adjacent to the
reactor vessel wall
at the core midplane
level. The wires
shall be removed and
tested during the
first refueling
outage to
experimentally verify
the calculated values
of integrated neutron
fluence of one-Zfourth
of the belt line
shell thickness that
are used to determine
the NDTT shift from
Figure 3.6-2.

when the reactor
vessel head bolting
st1ds are tensioned
and the reactor is in
a Cold Condition, the
reactor vessel shell
temperature
immediately belcw the
head flange shall be
permanently recorded.

Prior to and during
startup of an idle
recirculation loop,
the temperature of
the reactor coclant
in the operating and
idle loops shall be
permanently logged.

Prior to starting a
recirculation pump,
the reactor coolant
tremperatures in the
dome and in the
btottom head drain
shall be compared and
permanently lcgged.



3.6/4.6 BASES

thermal power output if no great changes in core geometry are
made. .

The vessel pressurization temperatures at any time period can be
determined from the thermal power output of the plant and its
relation to the neutron fluence and from figqure 3.6-2. For

- heatup or cooldown and core operation, se2 curves #2 & #3 on
figure 3.6-1. During the first fuel cycle, only calculated
neutron fluence values can be used., At the first refueling,
neutron dosimeter wires which are installed adjacent to the
vessel wall can be removed to verify the calculated neutron
fluence. As more experience is gained in calculating the fluence
the need to verify it experimentally will disappear. Because of
the many experimental points used to derive figure 3.6-2, there
is no need to reverify if for technical reasons, but in case
verification is required for other reascns, three sets of
mechanical test specimens representing the base metal, weld metal
and weld heat affected zone metal have been placed in the vessel.
These can be removed and tested as required.

As described in paragraph 4.2.5 of the safety analysis report,
detailed stress analyses have been made on the reactor vessel for
both steady-state and transient conditions with respect to
material fatigue. The results of these analyses are compared to
allowable stress limits. Requiring the coolant tempy rature in an
idle recirculation loop to be within 50°F of the operating loop
temperature before a recirculation pump is started assures that
the changes in coolant temperature at the reactor vessel nozzles
and bottom head region are acceptable.

The coolant in the bottom of the vessel is at a lower temperature
than that in the upper regions of the vessel when there is no
recirculation flow. This colder water is forced up when
recirculation pumps are started. This will not result in
stresses which exceed ASME Boiler and Pressure Vessel Code,
Section III limits when the temperature differential is not
greater than 145°F.

The requirements for full tension boltup of the reactor vessel closure
are based on the NDT temperature plus 60°F. This is derived from the
requirements of the ASME code to which the vessel was built. The NDT
temperature of the closure flanges, adjacent head, and shell material
is a maximm of 40°F and a maximum of 10°F for the stud material.
Therefore, the minimum temperature for full temsion boltup is 40°F
plus 60°F for a total of 100°F. The partial boltup is restricted Lo
the full loading of eight studs at 70°F, which is stud NDT temperature
(10°F) plus 60°F. The neycron radiation fluence at the closure

langes is well below 10~° nvt > 1 Mev; therefore, radiacion effeccs
will be minor and will not influence this temperacture.
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

SUPPORTING AMENDMENT NO. 55 TO FACILITY OPERATING LICENSE NO. DPR-33

AMENDMENT NO. 50 TO FACILITY OPERATING LICENSE NO. DPR-52

AMENDMENT NO. 27 TO FACILITY OPERATING LICENSE NO. DPR-68

TENNESSEE VALLEY AUTHORITY

BROWNS FERRY NUCLEAR PLANT, UNIT NOS. 1, 2 AND 3

DOCKET NOS. 50-259, 50-260 AND 50-296

Introduction.

By letter dated August 6, 1979, the Tennessee VAlley Authority (the licensee

or TVA) requested changes to the Technical Specifications (Appendix A)

appended to Facility Operating Licenses Nos. DPR-33, DPR-52 and DPR-68 for

the Browns Ferry Nuclear Plant, Units Nos. 1, 2 and 3. The proposed amendments
and revised Technical Specifications would allow partial tensioning of the
reactor vessel head bolts at 70°F rather than the 100°F requirec by the present
Technical Specifications. There would be no change in the requirement that

the temperature of the pressure vessel head flange be at least 100°F for

full tension boltup.

Discussion

10 CFR Part 50, Appendix G "Fracture Toughness Requirements", requires that
pressure-temperature limits be established for reactor coolant system heatup
and cooldown operations, inservice leak and hydrostatic tests, and reactor
core operation. These limits are required to ensure that the stresses in the
reactor vessel remain within acceptable limits. They are intended to provide
adequate margins of safety during any condition of normal operation, including
anticipated operational occurrences.

The pressure-temperature 1imits depend upon the metallurgical properties of
the reactor vessel materials. The properties of materials in the vessel belt-
1ine region vary over the lifetime of the vessel because of the effects of
neutron irradiation. One principle effect of the neutron irradiation is that
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it causes the vessel material nil-ductility temperature (RTNDT) to increase
with time. The pressure-temperature operating limits must be modified
periodically to account for this radiation induced increase in RTNDT by
increasing the temperature required for a given pressure. The operating 1limits
for a particular operating period are based on the material properties at the
end of the operating period. By periodically revising the pressure-temperature
limits to account for radiation damage, the stresses and stress intensities

in the reactor vessel are maintained within acceptable limits.

10 CFR Part 50, Appendix G also requires that for nozzles, flanges and shell
regions near discontinuities, operating 1imits provide the same margin of safety
as specified in ASME Code, Section III, Appendix G.

ASME Code Appendix G (1977 Edition) states that when the flange and adjacent
shell region are stressed by the full intended bolt preload and by pressure
not exceeding 20% of the preoperational system hydrostatic test pressure,
minimum metal temperature in the stressed region should be at least the
initial RTNDT temperature for the material in the stressed regions plus any
effects of irradiation at the stressed regions.

Evaluation

Tennessee Valley Authority proposed that the reactor vessel head bolting studs
may be partially tensioned (four sequences of the seating pass) orovided the
studs and flange materials are above 79°F. Before loading the 1langes any
more, the vessel flange and head flange must be greater than 100°F, and must
remain above 100°F while under full tension. The present Technical Specifica-
tion requires that studs shall not be under tension unless the temperature

of the vessel head flange is greater than 100°F.

The General Electric Company (GE) has determined that the closure flanges may

be preloaded by partial bolt tensioning (either eight bolts under full tension
or a greater number of bolts under partial tension to give equivalent loading)
in order to seat and seal the O-rings at a temperature of 70°F. Because of the
sequence of the boltup procedure, the head seating passes will result in loading
the bolts and flanges to meet the above restriction.

We have reviewed the proposed change to the operating 1imits and have performed
independent calculations to verify conformance with Appendix G, 10 CFR Part 50.
The maximum RTypT of materials in the reactor vessels of Units 2 and 3 is

20°F. 1In the Unit 1 vessel the shell to flange weld may be an atypical (off-
chemistry) weld metal. The atypical material has an RTNDT of 90°F. The
radiation levels in the flange region of the reactor vessels are very lTow, so
no increase in the RTNpT values is anticipated throughout service life.
Therefore, we conclude that the provosed boltup 1imits for Browns Ferry 2

and 3 are acceptable. For Unit 1 partial tensioning will produce maximum
stresses in the flange of about 1400 psi, which is less than 10% of the stress
at final tensioning. Since the stresses at partial boltup are very Tow, the
proposed boltup 1imit for Browns Ferry 1 is acceptable.
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No changes were proposed for the operating 1limits during heatup and cooldown,
leak testing and for core critical operation. However, these specifications
were reviewed and found to be in conformance with Appendix G, 10 CFR Part 50.

Environmental Consideration

We have determined that these amendments do not authorize a change in
effluent types or total amounts nor an increase in power level and will
not result in any significant environmental impact. Having made this
determination, we have further concluded that these amendments involve
an action which is insignificant from the standpoint of environmental
impact, and pursuant to 10 CFR Section 51.5(d)(4) that an environmental
impact statement, or negative declaration and environmental impact
appraisal need not be prepared in connection with the issuance of these
amendments. :

Conclusion

We have concluded that: (1) because the amendments do not involve a
significant increase in the probability or consequences of accidents
previously considered and do not involve a significant decrease in a
safety margin, the amendments do not involve a significant hazards
consideration, (2) 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 cumpliance
with the Commission's regulations and the issuance of these amendments
will not be inimical to the common defense and security or to the

health and safety of the public.

Dated: November 14, 1979
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UNITED STATES NUCLEAR REGULATORY COMMISSION

DOCKET NOS. 50-259, 50-260 AND 50-296

TENNESSEE VALLEY AUTHORITY

NOTICE OF ISSUANCE OF AMENDMENTS TO FACILITY
OPERATING LICENSES

The U. S. Nuclear Regulatory Commission (the Commission) has issued
Amendment No. 55 to Facility Operating License No. DPR-33, Amendment No. 50
to Facility Operating License No. DPR-52 and Amendment No. 27 to Fgci]ity
Operating License No. DPR-68 issuéd to Tennessee Valley Authority (thev
1icensee), for operation of the Browns Férry Nuclear Plant, Units Nos. 1,

2 and 3, located in Limestone County, Alabama. The amendments are effective
as of the daté of issuance.

The amendments change the Technical Specifications to allow partial
tensioning of the reactor vessel head bolts at 70°F rather than at 100°F
as formerly required. |

The application for the amendmehts complies with the standards and
reqhirements of the Atomic Energy Act of 1954, as amended (the Act), and
the Commission's rules and regulations. The Commission has made appropriate
findings as required by the Act and the Commission's rules and regulations
in 10 CFR Chapter I, which are set forth in the license amendments. Prior
public notice of these amendments was not required since the amendments do
not involve a significant hazards consideration.

The Commission has determined that the issuance of these amendments’ will
not result in any significant environmental impact and that pursuant to
10 CFR Section 51.5(d)(4) an environmental impact appraisal need not be

prepared in connection with issuance of these amendments.
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For further'detai1s with respect to this action, see (1) the application
for amendments dated August 6, 1979, (2) Amendment No. 55 to License No.
" DPR-33, Amendment No. .50 to Licanse No. DPR-52, and Amendment No. 27 to
License No. DPR-68, and (3) the Comission's related Safety Evaluation. All
of these items are available fcr public inspection at the Commission‘s'Public
Document Room, 1717 H Street, K. W., Washington, D. C., and at the Athens Public
Library, South and Forrest, Atfa;s, Alabama 35611. A copy of items (2) and
(3) may be obtained upon request addresged to the U. S. Nuclear Regulatory
Cormission, Washington, D. C. 2C555, Attention: Director, Division of
Operating Réactors.

Dated at Bethesda, Marylanc, this 14 day of November 1979.

FOR THE NUCLEAR REGULATORY COMMISSION

Thoma¢ K. Ippolito, Chief

Operating Reactors Branch #3
Division of Operating Reactors



