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

February 13, 1981

Docket No. 50-348

Mr. F. L. Clayton
Senior Vice President
Alabama Power Company
Post Office Box 2641 -
Birmingham, Alabama 35291

" Dear Mr. C1ay£on:

The Commission has. issued the enclosed Amendment No. 18 to Facility

_ Operating License No. NPF-2 for the Joseph M. Farley Nuclear Plant, Unit

"No. 1. The amendment consists of changes to the Technical Specifications
in response to your application transmitted by letter dated March 28, 1980,
supplemented by letter dated January 5, 1981.and to your application transmit-
ted by letter dated January 9, 1981, suppiemented by letter d-+ted January 23, 1981.

The amendment provides the following Technical Specificatinr hanges:
" 1. A new rod bow penalty curve and bases, and
-~ - 2. New heatup and cooldown curves and bases. These a - Sased
on the Capsule Y analyses after 1.13 effective full power

years of operation.

Minor changes were made to some of your proposals. These changes have been -
discussed with your staff who concur with our changes.

Copies of the Safety Evaluation and the Notice of Issuance are also

enclosed.
Si cerely 3\
: |
. {kgz ;\\QIL
_ .‘itevg%txgggarga, Chl\ef

Operating Reactors\Branch #
Division of Licensing

Enclosures:

1. Amendment No. 18 to NFP-1
2. Safety Evaluation

3. Notice of Issuance

cc: w/enclosures
See next page



Mr. F. L. Clayton, Jr.
Alabama Power Company

cc:

Mr. W. 0. Whitt

Executive Vice President
Alabama Power Company
Post Qffice Box 2641
Birmingham, Alabama 35291

Ruble A. Thomas, Vice President
Southern Company Services, Inc.
Post Office Box 2625
Birmingham, Alabama 35202

George F. Trowbridge, Esquire

Shaw, Pittman, Potts and Trowbridge
1800 M Street, N.W.

Washington, D. C. 20036

Mr. Robert A. Buettner, Esquire

Balch, Bingham, Baker, Hawthorne,
Williams and Ward

Post Office Box 306

Birmingham, Alabama 35201

George S. Houston Memorial Library
212 W. Burdeshaw Street -
Dothan, Alabama 36303

Resident Inspector

~U.S. Nuclear Regulatory Commission

Post Office Box 24-Route 2
Columbia, Alabama 36319



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

ALABAMA POWER COMPANY

DOCKET NO. 50-348

"JOSEPH M. FARLEY NUCLEAR PLANT, UNIT NO. 1
AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 18
License No. NPF-2

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

A. The applications for amendment by Alabama Power Company
(the licensee) dated March 28, 1980 (supplemented by letter
dated January 5, 1981) and January 9, 1981 (supplemented by
Tetter dated January 23, 1981), comply with the standards and
_ requirements of the Atomic Energy Act of 1954, as amended
(the Act) and the Commission's rules and regulations set
AN forth in 10 CFR Chapter I;

(ve)

The facility will operate in conformity with the applications,
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 cohmon
defense and security or to the health and safety of the public;

E. The issuance of this amendment is in accordance with 10 CFR Part

51 of the Commission's regulations and all app11cab1e requirements
have been satisfied. .

8108040 ol



2. Accordingly, the license is amended by changes to the Technical
Specifications as indicated in thz attachment to this license
amendment, and paragraph 2.C.(2) of Facility Operating License

.. ¥ ~—NPF-2 is hereby amended to read as follows:

(2, Technical Specificatdions

..

" The Technical Specifications contained in Appendices
A-and B, as revised through Amendment No. 18, are
hereby incorporated in the license. The licensee shall

"gperate the facility in accordance with the Technical
Specifications. ' :

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

& R REGUALTORY COMMISSION

Division of Licensing

e mrmam-,
Mewl winuam v

Crzrzes <o the Technical

Sazzifications,

~% Issuance: February 13, 1981



ATTACHMENT TO LICENSE AMENDMENT

AMENDMENT NO. 18 TO FACILITY OPERATING LICENSE NO. NPF-1

DOCKET NO. 50-348

Revise Appendix A as follows:

Remove Pages : Insert Pages
XI XI
3/4 2-10a . 3/4 2-10a
3/4 4-25 374 4-25
3/4 4-26 374 4-26
3/4 4.27 3/4 4-27
3/4 4-28 3/4 4-28
B 2-2 B 2-2 =
B 3/4 2-5 B 3/4 2-5
B 3/4 4-6 B 3/4 4-6
B 3/4 4-7 B 3/4 4-7
B 3/4 4-8 B 3/4 4-8
B 3/4 4-9 B 3/4 4.9
. B 3/4 4-10 B 3/4 4-10
B 3/4 4-1 B 3/4 4-11
- B-3/4 4-12
—_— B 3/4 4-13
—_— B 3/4 4-14
—— B 3/4 4-6a



INDEX
BASES _
SECTION PAGE
3/4.3 INSTRUMENTATION
3)4.3.& PRdTECTIVE INSTRUMENTATION. ...... B B 3/4 3-1
3/4.3.2 E&GINEERED SAFETY FEATURE INSTRUMENTATION............... B 3/4 3-1
3/4.3.3 MONITORING INSTRUMENTATION .............................. B 3/4 3-1
3/4.4 REACTOR COOLANT SYSTEM
3/6.8.1 REACTOR COOLANT LOOPS. v v v v oo B 3/4 4-1
3/4.4.2 and 3/4.4.3 SAFETY VALVES. ... .ueeeeereennrnnnnnnnennnn, B 3/4 4-1
3/6:4.4 PRESSURIZER. ..vvuurrin i eeeerannnannnns, e B 3/4 4-2
3/4.4.5 STEAM GENERATORS.........0ueeeen.... s S B 3/4 4-2
3/4.4.6 REACTOR COOLANT SYSTEM LEAKAGE.......eeeeereunnnnnnnnnnn ‘B 3/4 4-4
3/6.8.7 CHEMISTRY .ttt ittt ettt et eenn,s B 3/4 4-5
3/8.4.8 SPECIFIC ACTIVITY....eveiuiiinnneinnreanreanneinnnnenn. B 3/4 4-5
3/4.4.9 PRESSURE/TEMPERATURE LIMITS...... IR v... B 3/4 4-6
3/4.4.10 STRUCTURAL INTEGRITY.............. S B3/4 a-14]

FARLEY - UNIT 1 XI

Amendment No. 18
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' REACTOR COOLANT SYSTEM

——’

3/4.4.9 - PRESSURE/TEMPERATURE LIMITS

REACTOR COOLANT SYSTEM

LIMITING CONDITION FOR OPERATION

3.4.9.1 The Reactor Coolant System (except the pressurizer) temperature and
- pressure shall be limited in accordance with the limit lines shown on
Figures 3.4-2 and 3.4-3 during heatup, cooldown, criticality, and inservice .

leak and hydrostatic testing with:

as A maximum heatup of 100°F in any one hour period.

b. - A maximum cooldown of 100°F in any one hour period.

c. A maximum temperature change of less than or equal to 10°F in any
one hour period during inservice hydrostatic and leak testing
operations above the heatup and ccoldown 1imit curves.

APPLICABILITY: At all times.

ACTION:

With any-of the above limits exceaded, -restore. the temperature and/cr pressure o

to within the limit within 30 minutes; perform an engineering evaluation or
inspection to determine the effects of the out-of-1imit condition on the

_ fracture toughness of the Reactor Pressure Vessel; determine that the Reactor
Pressure Vessel remains acceptable for continued operation or be in at least

HOT STANDBY within the next 5 hcurs and reduce the RCS T o and pressure to
less than 200°F and 500 psig, respectively, within the £5YFowing 30 hours.

SURVEILLANCE REQUIREMENTS

4.4,2.1.1 The Reactor Coolant System temperature and pressure shall be
determined to be within the limits at least once per hour during sysiem
heatup, cooldown, and inservice leak and hydrostatic testing operations.

4.4.9.1.2 The reactor vessel material irradiation surveillance specimens
shall be removed and examined, to determine changes in material properties,
as required by 10 CFR 50, Appendix H in accordance with the schedule in
Table 4.4-5. The results of these examinations shall be used to update

Figures 3.4-2 and 3.4-3. :

FARLEY-UKRIT 1 3/4 4-25 | Amendment No.

18
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2000

INDICATED PRESSURE (PSIG)

1000

FARLEY-UNIT 1

‘ INDICATED TEMPERATURE (°F)
Figure 3,4-2 Farley Unit 1. Reactor Coolant System Heatup Limitations

Applicable For The First 7

3/4 4-26

EFPY

Amendment No.

MATERIAL PROPERTY BASIS
CONTROLLING MATERIAL: WELD METAL
COPPER CONTENT: 0.24 WT% :
PHOSPHORUS CONTENT: 0.011 WT%
RTppT INITIAL: 0°F
RT,nm~T AFTER 7 EFPY: 1/4T, 185°F
NDT 3747, 1180F
CURVE APPLICABLE FOR HEATUP RATES
UP TO 60°F/HR FOR THE SERVICE , '
PERIODUPTO 7  EFPY AND CONTAINS ~ ACCEPTASLE
| _MARGINS OF 10°F AND 60 PSIG FOR REGION FOR
POSSIBLE INSTRUMENT ERRORS HYDROSTATIC
TESTING
OPERATIONS
LEAK TEST LIMIT
| UNACCEPTABLE
OPERATION
HEATUP RATES - ACCEPTABLE
UP TO 60°F/HR OPERATION
. CRITICALITY LIMIT
BASED ON
INSERVICE
HYDROSTATIC
TEST
TEMPERATURE
{325°F) FOR THE
SERVICE PERIOD
UPTO 7 EFPY
| | i l
100 200 300 400 500

18
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Figure 3.4-3Farley Unit 1 Reactor Coolant System Cooldown Limitations

FARLEY-UNIT 1

MATERIAL PROPERTY BASIS

. COPPER CONTENT: 0.24 WT%

CONTROLLING MATERIAL: WELD METAL

PHOSPHORUS CONTENT: 0.011 WT%
RTypT INITIAL: 0°F

RTypT AFTER 7 EFPY: 1/4T, 1850F
3/4T, 118CF
CURVEAPPUCABLEFORCOOLDOWN
RATES UP TQ 1009F/HR FOR THE SERVICE
PERIODUPTO 7 EFPY AND CONTAI
MARGINS OF 10°F AND 60 PSIG FOR

POSSIBLE INSTRUMENT ERRORS

" UNACCEPTABLE
OPERATION

ACCEPTABLE
OPERATION

| | I

100 200 300 400
INDICATED TEMPERATURE (°F)

Applicable For The First 7  EFPY

3/4 4-27
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18




[ LINM-A3TUV4

82-v v/t

°ON -Juawpuawy

8l

REACTOR VESSEL MATERIAL SURVEILLANCE PROGRAM-WITHDRAWAL SCHEDULE

TABLE 4.4-5

CAPSULE

Y

VESSEL

LOCATION

3430

1079

2870
1100
2900

3400

LEAD
FACTOR

3.5

3.5

3.5

2.9

2.9

2.9

WITHDRAWAL TIME

1st Refueiing Outage
3 EFPY.
6 EFPY
11 EFPY
20 EFPY

STBY




SAEFITY LINMITS

BASES - . .

) The curves are based on an enthalpy hot channel factor, F.,, of 1.55
and 2 reference cosine with a peak of 1.55 for axizl pewer shaeg. An -
allowznce is included for an increase in FAH at reduced power based on
the expression: _ A

B <155 11+ 0.2 (1-P)]
Hhere P is the fraction of RATED THERMAL POMER

n

—hese limiting heet flux conditions are higher than those calculated
~z range of all control rods fully withdrawn to the maximum allowable
* rod insertion assuming the axial power imbzlance is within the

1EY ~h

~
Lo
-~
-

iim<zz of .the f] {s1) function of the Overtemperzture trip. When the
zyi:" -aws~ imbzlance is not within the tolerance, the axizl power
“epzjzpse 277ect on the Overiemperature AT trips will reduce the setpoints
Te :raviges protection consistent with core safety limits. ’
2.7, 3TACTOR COOLANT SYSTEM *RZSSURE

--: vestriction of this Szfety Limit protects the intagrity of the
Zz:-=---Csojant System from overpressurization anc thereby prevents the
-z':zz:z o radionuclides conteingd in the reactor zczient from reaching
--: =:--zinment aimosphere.

reactor pressure vesse] pressurizer anc the realior coolant
ing and fittings are designed to Section 11l of the ASME Code
r Power Plant which permits a maximum transient pressure-of
psig) of design pressure. ' )

Wi -
Ui g

T-¢ Safety Limit of 2
- criteria and zssoci

B

735 psig is therefore consistent with the
ates code requirements., '

-ne entire Reactor (oolant System is hydrotested at 3iC7 psig, 125%
2% Zzsign pressure, O demonsirate integrity pricr to"initial operation.
FARLIY - UNIT 1 B 2-2

Amendment No. 18




POVER DISTRIBUTION LIMITS

[¢2]
>
W
"
w

a. Abnormel perturbations in fhe radial power shape, such as.from
rod misalignment, effect FAH more directly than FQ;

b. Although rod movement has a direct influence upon 1im§ting F
to within its 1imit;, such control is not readily available to

Ti?it Fiﬂ,-and .

c. Errors in’prediction for control power shape detected during
- startup physics tests can-be compensated for in F. by restrici-
ing 2xial flux distributions. - This compensation or is
less readily available. - ' &R =

Fuel rod bowing reduces the value of DNB ratio. Sufficent credit is

" available to offset this reduction. This credit comes from generic design
margins totaling 9.1% and 3% margin in the difference between the 1.3 DNBR
safety limit and the minimum DNBR - « calculated for the Complete Loss of
Flow event. The penalties applied to Fyyto account for Rod Bow (Figure
3.2-3) as a function of burnup areé consistent with those described in Mr.
John F. Stolz's (NRC) letter to T. M. Anderson (Westinghouse) dated April
5, 1979, and WCAP-8691, Rev. 1 (partial rod bow test data).

':The_rgdial pezking factor, Fxy (z), is measured periodically to provide
gcdn;}ogal assurance that the hot channel f{actor, F. (2}, remains within:
its-Timit. The Fxy (z) limits were determined fromgexpected power control’
maneuvers over the full range'of burnup conditions in the core. .

3/£.2.4 QUADRAMT POHER TILT RATIO

The quardrant power tilt ratio limit assures that the radial power
distribution satis¥ies the design values used in the power capability
anzlysis. -Radiz] power distribution measurements are imade during start-
up tasting and periodically during power operation. :

‘  The limit of 1.02 at which corrective action is reguired provides = -
ONB and 1inear heat generation rate protecticn with x-y plane power .
<i1ts. A limiting tiit of 1.025 can be tolerzted before the margin for
uncertainty in FQAis depieted. The limit of 1.02 was selected to provide
an 2llowance for“the uncertainty associated with the.indicated power'tilt.

. The two hour time allowance for operation with 2 ti1t condition

1l greater than 1.02 but less than 1.03 is provided to 2llow identification
and correction of a dropped or miszligned rod. In the event such action
does not correct the tilt, the margin for uncertainty on F. is reinstated
?yoreducing +he power by 3 percent for each percent of tilg in excess of -
ielde -

SARLEY - UNIT1 8 3/4 2-5 Amendment No. 18



REACTOR COOLANT SYSTEM -

- BASES

The ACTION statement permitting POWER OPERATION to continue for
‘limited time periods with the primary coolant's specific activity > 1.0
uCi/gram DOSE EQUIVALENT I-131, but within the allowable limit shown on
Figure- 3.4-1, accommodates possible iodine spiking phenomenon which may
occur follawing changes in THERMAL POWER. Operation with specific
activity levels exceeding 1.0 uCi/gram DOSE EQUIVALENT I-131 but within
the Timits shown on Figure 3.4-1 must be restricted to no more than
10 percent of the unit's yearly operating time since the activity levels
allowed by Figure 3.4-1 increase the 2 hour thyroid dose at the site

- boundary by a factor of up to 20 following a postulated steam generator
‘tube rupture. _ :

“"Reducing T to <500°F prevents the release of activity should a
Steam generatora¥gbe rupture since the saturation pressure of the primary
coolant -is below the 1ift pressure of the atmospheric steam relief valves.
The surveillance requirements provide adequate assurance that excessive
specific activity levels in the primary coolant will be detected in
sutficient time to take corrective action. Information obtained on-
Godineg soiking will be used to assess the parameters associated with
spiking phenomena. A reduction in frequency of isotopic analyses
“foliowing power changes may be permissible if justified by the data
obtained. '

3/4.4.9  PRESSURE/TEMPERATURE LIMITS

The temperature and pressure changes during heatup and ccoldown are
Timited to be consistent with the requirements given in the ASHME Boiler and
Pressurz Vessel Code, Section III, Appendix G.

1) The reactor coolant temperature and pressures and system heatup and cooldown
rates (with the excepticn of the pressurizer) shall te limited in-accordance

with Figures 3.4-2 and 3.4-3. . . .

a) Allowable combinations of pressure and temperature forf;pgcific
temperature change rates are below and to the right of -%he Timit

lines shown. Limit lines for cooldown rates between those presented

may be obtained by interpolation.

b) Figures 3.4-2 and 3.4-3 define limits to assure prevention of non-
ductile failure only. For normal operation, other inherent plant
characteristics, e.g., pump heat addition and pressurizer heater

capacity, may 1imit the heatup and cooldown rates that can be achieved

over certain pressure-temperature ranges. :

FARLEY-UNIT 1 B 3/4 4-6 Amendment No. 18




2)

3

These 1imit 1in
belew.

The secondary side of the steam gefierator must not be pressurized above
200 psig if the temperature of the steam generator is below 70°F.

es shall be calculated periodically using methods provided

FAP:LEY-UNIT 1 B3/4 4-6A Amendment No. 18




REACTO2 COOLANT SYSTEM

BASES

4)

5)

The pressurizer heatup and cooldown rates shall not exceed 100°F/ hr and
200°/hr respectively. The spray shall not be used if the temperature
difzerence between the pressurizer and the spray fluid is greater than
320°F. . .

System and in-service leak and hydrotests shall be performed at pressures
in accordance with the requirements of ASHE Boiler and Prassure Vessel
Code, Section XI. '

The fracture toughness properties of the farritic materials in the reactor
vessel are determined in accordance with ASTM E185-73, and in accordance

* with additional reactor vessel regquirements. These prcperties are then

.SECtiqn 111 of the ASME B8ciler and Pressure Vessel Coda.

evaluatad in accordance with Appendix G of the 1975 Summer Addenca to

Heatup and cooldown limit curves are calculated using the most limiting
value.of the nil-ductilily reference temperature, RTHDT’ at the end of

7 effective full power years of service 1ife. The 7 EFPY service
1ife period is chosen such that the limiting RTypt &t the 1/4T7 locaticn
in the core region is greater than the RTNDT of the limiting unirradiated
material. The selecticn of such a limiting RTHDT assures that all
components in the Reactor Ccolant System will be operated conservatively
jn accordance with applicable Code requirements.

The reactor vessel materials have been tested to determine their initial

RTNDT; the results of these tests are shown in Table B 3/4.4-1. Reactor

operation and resultant fast neutron (E greater than 1 MEV) irradiation

‘can cause an increase in the RTNDT' Therefore, an adjusted reference

tetperature, based upon the fluence and copper content of the material in
question, can be predicted using Figure B 3/4.4-1 and the recommendations
of Regulatory Guide 1.99, Revision 1, "Effects of Residual Elements on
Predicted Radiation Damage to Reactor Vessel Materials." The heatup

and cooldown limit curves of Figures 3.4-2 and 3.4-3 include predicted
adjusthents for this shift in RTyy at the end of 7 EFPY (as well as
adjustments for possible errors in the pressure and temperature

* sensing instruments).

FARLEY-UNIT 1 - B 3/4 4-7 : Amendment No. 18




NAZATTZZ COTLANT SYSTEM

BASE

-
~
-

FARL

Vaiues of ARTNDT determined in this manner may be used until the results
from the material surveillance program, evaluated according to ASTH E185,
ara available. Capsules will be removed in accordance with the require-
ments of ASTM £185-73 and 10 CFR 50, Appendix H. The surveillance
sgzcimen withdrawal schedule is shewn in Table 4.4-5. The heatup and
ccolceown curves must be recalculated when the ARTNDT determined from the

surveillance ;apsu?e exceeds the calculated ARTNDT for the eguivalant

e

e radiztion exposure.

5tz pressure -temperature relationships for varicus heatup and

ztes are czlculated using methods derived frcm Appendix G in

1 of the ASME Boiler and Pressure Vessel Ccde as reguired by
+o 10 CFR Part 50 and these metheds are discussed in detail in

awing paragraphs,

3 n

e}
3~ X
X Q

X

=1

mn ¢t -2 Q

r
n il
”~
-

-t
0t

b IO
0 (D
WU 0O -

- ot

heas rm dlm mmimmdatas af Ra Yiaz=e zlzstic Traciirs N A (r-:':u\
PatT e waEwmil WS W Au\.ly‘c:t it [*1y3-4 T =i ClIQo Wil I reCwm @ WCLIiGIHIw3 —a—t by
22zhnolacy.  In the calculation procedures 2 semi-elliptical surface

iz%22% with a desth of one-quarter of the wall thickness, T, and a length

3¢ 3/27 is assumed to exist et the inside of the vessel wall as well as
:= =h2 suiside of the vessel wall. The dimensions of this postulated
crzzk, referred to in Appendix G of ASME Section III as the reference flaw,
arpiy exceed the current capabilities of inservice inspection technigues.

-

(13}

-

Therefore, the reactor operation 1imit curves developed for this reference
crazk are conservative and provide sufficient safety margins for protection
agz nst non-ductile failure. To assure that the radiation embrittlement
s*7acts are accounted for in the calculation of the limit curves, the

-~s< limiting value of the nil ductility reference temperature, RTNDT’ is
vsed and this includes the radiation induced shift, 2RTypts corrasponding
+s the end of the period for which heatup and cooldown curves are generated

B 3/4 4-8 'Amendmeqy No. 18
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Epmgunenl

Closure head dome
Closure head segment
Closure head flange
Yessel flange

Intet nozzle

Inlet nozzle

Inlet nozzle’
Outlet nozzle
Outlet nozzle
Outlet nozzle
Nozzle shell

Inter. shell

inter. shell

Lower shell

Lower shell

Bottom head ring

Bottom head segment
Bottom head dome
Inter. shell long, .

_weld seams

Iater, to lower shell
weld seam

“Lower shell leng,

weld seams

(a) Estimated per NRC Regulatory Standard Review Plan, sectlon 5.3.2.

Code No.
Oule 0.

86901

86902-1
86915-1
86913-1
B6917-1
86917-2
86917-3
86916-1
86916-2
86916-1
86914-1
86903-2
86903-3
86919-1
86919-2
86912-1
86906-1
86907-1

#UD -~ Major Working Direction
1240 - Normal to Major Working Direction -

"Material
-Jrpe

A5338, C1.1
AS330, C1.1
A508, CV. 2
A508, C1, 2
AS08, Cl. 2
AS08, Cl. 2
As0D, C. 2
AS0D, C1. 2

2

2

2

_ As0n, 1.

As08, Cl.

AS08, Cl.

As338, C1. 1
AS338, C1. 1
As338, C1. L
AS330, CV, 1
As08, C). 2
A5338, Cl. 1
AS)3B, CY. 1

TABLE 4 1(
RUACIOR VESSIL 10MuniCSS DATA

Cu
().

0.16
0.12
0.10

0.17

'l
¢

0.009
0.007
0.012
0.0}
0.010
0.000
0.008
0.007
o.oll
0.009
0.010
0.011
0.014
0.015
0.015
0.010
0.011
0.014
0.015

0.011

0.022

Yoy
)

-30

~-20
60(0)

ol
60t
cota)
cof?)
col?!
cold)
gold)
30
0
10
-20
-10
10
-30

ol
ofd)

ola)

M40
(W3]

20
-10
-20
=30

-25
=50
-10

M0

£
40f?)
102

ol®)
10t}

45

115
35
60
30
50
gole)
40
52
15

65
58}

-30f8)

‘0(3’
<60

<60

<60

RTyn

-2
~20
60
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REACTOR COOLANT SYSTEM

BASES

The ASME approach for calculating the allowable limit curves for various
heatup and cooldown rates specifies that the total stress intensity factor,
KI, for the combined thermal and pressure stresses at any ;ime during heatup
or cooldown cannct be greater than the reference stress intensity factor, KIR'
for the metal temperature at that time. KIR is obtained from the reference
fracture toughness curve, defined in Appendix G to the ASME Code. The KIR
curve is given by the equation:

..

KIR =.25.78 + 1,223 exp [0.0145(T-'RTNDT + 160) ] M

where KIR is the reference stress intensity factor as a function of the metal
temperature T and the metal nil du;tility reference temperature RTNDT' Thus,
the governing equation for the heatup-cooldown analysis is defined in Appendix G
of the ASME Code as follows:

C K * Kpp S Kpg ' )

Where, KIM is the stress intensity factor caused by membrane (pressurs)
stress. '

KIt is the stress intensity factor caused by the thermal gradients.

KIR is provided by the code as a function of temperature relative
to the RTNDT of the material.

€ = 2.0 for level A and B service limits, and

€ = 1.5 for inservice hydrostatic and leak test operations.

At any time during the heautp or cooldown transfent, KIR is determined by

. the metal temperature at the tip of the postulated flaw, the appropriate
value for RTNDT’ and the reference fracture toughness curve. The thermal

stresses resulting from temperature gradients through the vessel wall are

FARLEY-UNIT 1 B 3/4 4-11 Amendment No. 18




REACTOR COOQLANT SYSTEM

BASES

calculated and then the corresponding thermal stress intensity factor, KIT’
for the reference flaw is computed. From Equation (2) the pressure stress
intensity factors are obtained and from these, the allowable pressures are
calculated. '

COCLDCWN

For the calculation of the allowable pressure versus coolant temperature
during cooldown, the Code reference flaw is assumed to exist at the inside of
the vessel wall. During cooldown, the controlling location of the flaw is
always at the inside of the wall because the thermal gradients produce tensile
stresses at the inside, which increase with increasing cooldown rates. Ailowable
pressure-temperature relations are generated for both steady-state and finite
cooldown rate situations. From these relations composite limit curves are
constructed for each cooldown rate of interest.

The use of the composite curve in the cooldown analysis is necessary be-
cause control of the cooldown procedure is based on measurement of reactor
coolant temperature, whereas the limiting pressure is actually dependant on
the material temperature at the tip of the assumed flaw. During cooldown, the
1/4T vessel location is at a higher temperature than the fluid adjacent to the

vessel ID. This condition, of course, is not true for the steady-state situation.

It follows that at any given reactor coolant temperature, the delta T developed
during cooldown results in a higher value of KIR at the 1/4T location for
finite cooldown rates than for steady-state operation. Furthermore, if
conditions exist such that the increase in KIR exceeds KIt’ the calculated
allowable pressure during cooldown will be greater than the steady-state

value.

The above procedures are needed because there is no direct control on
temperature at the 1/4T location; therefore, allowable pressures may
unknowingly be violated if the rate of cooling is decreased at various
intervals along a cooldown ramp. The use of the composite curve eliminates
this problem and assures conservative operation of the system for the entire
cooldown: period. '

FARLEY-UNIT 1 | B 3/4 4-12 Amendment No. 18
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HEATUP

Three separate calculations are required to determine the limit curves

for finite heatup rates. As is done in the cooldown analysis, allowzble

pressura-temperature relationships are cdaveloped for steady-state conditions

as well as finite heatup rate conditions assuming the presence of a 1/4T
defect at the inside of the vessel wall. The thermal gradients during heatup
produce compressive stresses at the inside of the wall that alleviate the
tensile stresses produced by internal pressure. The metal temperature ai the
crack tip lags the coolant temperature; therefore, the KIR for the 1/47 crack
during heatup is lower than the KIR tor the 1/4T crack during steady-stata
conditions at the same coolant temperature. During heatup, especially at the
end c¢f the transient, conditicns may exist such that the effects of comprassive
thermal stresses and different KIR's tor steady-state and finite heatup ratas
do not cffset each other and the pressure-tiemperature curve based on steady-
stale conZiticns no Jonger represents z lcwer bound of all similar curves for
finite'heatup rates when the 1/4T flaw is considered. Therefore, both cases

.have tcbe analyzed in order to assure that at any ccclant temperature the
a

Tower value of the allowzbie pressurs calculated for steady-state and finite
heatup rztes {s obtained.

!

The second portion of the heatup analysis concerns the calculation of
pressure-temperature limitations for the case in which a 1/4T deep outside

“surface flaw is assumed. Unlike the situation at the vessel inside surface,

the thermal gradients established at the cutside surface during heatup preduce
stresses which are tensile in nature and thus tend to reinforce any pressure
stresses’prasent. These thermal stresses, of course, are dependent on both
the rate of heatup and the time (or coolant temperature) along the heatup
ramp. Furthermore, since the “hermal stresses, at the outside are tensile and
increase with increasing heatup rate, 'a lower bound curve cannot be defined.
Rather, each heatup rate of interes:t mus* be anaiyzed on ‘an individual basis.

Following the generation of pressure-iemperature curves for both the
steady-state and finite heatup rate situations, the final limit curves are
produced as follows. A composite curve is constructed based on a point-by-
poinl comparison of the steady-state and finite heatup rate data. At any
given temperature, the allowable pressure is taken to be the lesser of the
threé values taken from the curves under consideration.
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The use of the composite curve is necessary to set conservative heatup
Timitations because it is possible for conditions to exist such that over the

. course ¢¥ the heatup ramp the controlling condition switches from the inside

to the cutside and the pressure limit must at all times be ,based on analysis
of ‘the most critical criterion. :

Finally, the composite curves for the heatup rate data and the cooldown
rate data are adjusted for possible errors in the pressure and temperature
sensing instruments by the values indicated on the respective curves.

Altheugh the pressurizer operatas in temperziure ranges above those for
which thare is reascn for concern of non-cductile failurz, operating limits are
provicac to assure cempalibility of operation with the fatigue analysis periormed
in-accordance with the ASME Code requirements.

~
A
-
1
-

O L ¢F ~2

The OPERABILITY of two RHR relief valves or an RCS vent opening of grezter
than or 2qual to 2.85 square inches ensures that “he RCS will be protected
ron pressure transients which could excesd the limits of Appendix G %o 10 (7R

part 50 when cne or more of the RCS cold legs are less than or equal to 310°F.
Either RHR relief valve has adequate relieving czsability to protect tha RCS
from overcressurizaticn when the transient is limited to aithar (1) the start
of an id72 RC? with the secondary water famoeratura of the sezn generatso

less than or zgual to S50°F above the RCS cold leg temperatures or (2) the
start of 2 charging cumps and their injzction into a water solid RCS.

The inservice inspection and testing programs for ASME Code Class 71, 2
and 3 ccmgonents ensure that the structural integrity and cperational readinsss
of these compcnents will be maintained at an acceptable Tevel throughout the
life of the plant. These programs are in accordance with Secticn XI of the
ASME Eciler and Pressure Vessel Code and appliczble Addenda as required by
10 CFR Part 50.55a(g) except where specific written relief has been granted by
the Ccamission pursuant to 10 CFR Part 50.55a (g) (6) (i).

.

d
n
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20855
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SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

SUPPORTING AMENDMENT NO. 18 TO FACILITY OPERATING LICENSE NO. NPF-2

ALABAMA POWER COMPANY

JOSEPH M. FARLEY NUCLEAR ‘PLANT, UNIT NO. 1

DOCKET NO. 50-348

Introduction

- By letter dazed March 28, 1980 (supplemented by letter dated January 5, 1981)
in response to our letter dated December 12, 1980, Alabama Power Company (APCO)
proposed Technical Specification changes. These changes related to a proposed
new Rod Bow Penalty (RPB) curve and the associated Bases. Additionally, by
letter czzed, January $, 1881 (supplemented by letter dated January 23, 1981),
8000 arcacsed new heatup and cooldown curves &nd bases. These new curves re-

L12g- Ze-= zvzluztion of & reactor vessel material specimen (Capsule Y)

-
- -

N < - 1
N SRR TR IR |
zizer I ef%active full power years of cperation.
We have -—zdz ~inor changes tc the AZL0 orcoasels. Thase changes have been
discussss wi=n =he APCO staf’ who concur with our changes. Our discussion
and eva®zzzian zre included rersin
Discuss<s- z~% Zvalugtior
1 %27 Szn cerzizy Lurve
(TiZ.-¢ -.Z-% ang beses)
N . - -
An F., penalty due to fuel rod bowing was approved for Farley Unit No. 1
Techfifcal Specifications in License Amendment No. 8. The penalty commences
at z region-averaged burnup of 400 Mdd/MtU and parabolically increases with
add<=ipnz1 exposure. By letters of March 28, 1980 and January 5, 1981, APCO
prozfses changes 10 Technical Specificztions Figure 3.2-3 and associated
bazzs. APCO proposed the elimination of the penalty because:
‘:} the proposed use of & recently &pproved thermzl-hydraulic model, and
‘2% zne application of & plant-specific margin available to offset DNBR
reductions due to fuel rod bowing.
. ' ' . N .
Subsequant to NRC approval of the present F H penalty, Westinghouse submitted
1/ test results on the effects of a bowed rdd on critical heat flux. These
~__ - resu’ts showed a significant reduction in the presupposed DNBR penalty associated

1810304007]

1/ Letter from C. Eicheldinger, Westinghouse, to D. F. Ross, NRC, Ns-
CE-1580, October 24, 1977.




with a small gap (specifically, the .gap was equivalent to 85% closure).
Consequently, the NRC approved 2/ the use of a less conservative model

for the reduction in DNBR versus gap closure for Westinghouse applications.
By letter of March 28, 1980, APCO requested the use of this revised DNBR
versus closure model for the Farley Unit No. 1 rod bowing penalty calcu-
lations. Since we had approved this model generically, the APCO proposal
to use this revised DNBR versus closure model is acceptable. .

Using the revised model and available generic thermal margins totaling 9.1%
DNBR, APCO first requested a reduction in the DNBR penalty. This proposal
was subsequently revised by letter of January 5, 1981 to account for a plant-
specific thermal margin of 3% DNBR. The combination of the generic margin
plus plant-specific maﬁgins are now sufficiently large to completely elimin-
ate the reduction in FAH due to fuel rod bowing.

- We previously approved 3/ the 9.1% DNBR margin for fuel designs such as is
used in Farley Unit No. 1 and find its use in this application to be acceptable.
The 3% DNBR margin arises from the difference between the 1.3 DNBR safety
1imit and the minimum DNBR calculation for the loss-of-flow accident. This _
3% margin was also previously approved for the Farley Unit No. 2 Technical
Specifications.

Conclusion

Since the thermal-hydraulic analysis of both Farley Units are identical, the
application of the margin to Unit No. 1 is acceptable as well. We, therefore,
agree with APCO in concluding that there is no longer a need to perform rod
bowing penalty calculations for Farley Unit No. 1. This conclusion, however,
is premised upon the ability of APCO to maintain at least 2.1% of the present
plant-specific 3% DNBR margin. In future cycles where the required 2.1% DNBR
margin Night not be.available APCO should determine the magnitude of any res-
idual F H penalty by use of the new Technical Specifications Figure 3.2-3.
Figure §7"2.3 is not presently needed for Unit No. 1 operation although it is
retained for the stated reason.

Heatup and Cooldown Curves
{Specification 3/4.4.9 and Bases 3/4.4.9)

Discussion and Evaluation

We have reviewed the Updated Reactor Vessel Heatup and Cooldown Curves for the
Joseph M. Farley Nuclear Plant, Unit No. 1, submitted in APCO letter dated
January 9, 1981.

-

2/ Letter from J. F. Stolz, NRC, to T. M. Anderson, Westinghouse, Subject:
Staff Review of WCAP-8691, dated April 5, 1979.

3/ Memorandum from D. F. Ross and D. G. Eisenhut, NRC to D. B. Vassalle and
K. R. Goller, "Interim Safety Evaluation Report on the Effects of Fuel
Rod Bowing on Thermal -Margin Calculations for Light Water Reactors," dated
December 8, 1976.



Es part of our review, we have calculated the shift in the nil-ductibility
<rznsition temperature of the controlling material in the beltline region

of <he reactor vessel (the intermediate to lower shell seam weld) to be 192°F
afier 7.7 EFPY operation. This is tompared to an indicated shift of 185°F
in the proposed updated curves for the Technical Specifications. * At the

i/4 ¢ location, this difference in shift temperature corresponds to the

fluerice received by the vessel in 0.6 EFPY operation.

Therefore, the Updated Reactor Vessel Heatup and Cooldown Curves should
reflect the calculated decrease in fluence. Thus, we consider that the
1imifations should be applicable for 7 EFPY instead of 7.7 EFPY proposed.
Spscification 4.4.9 and bases have been modified accordingly.

Conclusion
With the changes which we have made, we conclude thz% the Pressure-Temper-
ture curves are acceptable and will be in conformance with Appendix &

reguirements.

T rnys ~onmental Consideration

l
o

v

determined that the amendment does not authorize a change in

- types or total amounis nor an increase in power level and
resul® in any significant envirommental impaci. Having made

cezemmination, we have further concluded that the amendment

an action which is insignificent fram the stendpoint of

ntz] impact and, pursuant to 1T CFR. §51.5(d) (4), that an

tal impact statement or negative declarzzion and environ-

zc+ appraisal need not be prepared in connection with the

‘1z_znze of this amendment.
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s conzluded, based on the consiceretions discussed anove, that:
-s-2use the amendment does not invoive a signivicant increase
ir the probabiiity or consequences of accidents previously cqnsidered
znd does not involve a significant decrease in a safety margin, the
ndment does not involve a significant hazards consideration, (2)

-
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’
)

n
-
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(=3
<sare ig reasonable assurance that the health and safety of the public
+17 et be endangered by operation in the proposed menner, and (3)
soa='ze=dvities will be conducted in compliance with the Commission's
~zc-lztions and the issuance of this amendment will not be inimical
-~ -ne common defense and security or to the heal<h and safety of
<ne subiic.
sezte: February 13, 1981
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UNITED STATES NUCLEAR REGULATORY COMMISSION

DOCKET NO. 50-348:

ALABAMA POWER COMPANY

NOTICE OF ISSUANCE OF AMENDMENT TO FACILITY
' OPERATING LICENSE

The U.‘S.'Nuc1ear Regulatory Commission {the Commission) has

issued Amendment No. 18 to Facility Operating License No. NPR-2

" issued to Alabama Pgwer Company (the licensee), which revised Technical

Spécifications for operation of the Joseph M. Farley Nuclear Plant,
Unit No. 1 (the facility) located in Houston County, Alabama. The

amendment is effective as of the date of issuance.

The amendment provides the following:
1. A'new rod bow penalty curve and bases, and
Z, New heatUp_and cooldown curves and tases. These are based
on the Capsule Y analyses zfter 1.13 effactive full power

ears 0 operation.
Y

The applications for the amendment comply with the standards
ar,d requirements of the Atomic Energy Act of 1954, as amended (the Act),
an¢ the Commission's rules and regulations. The Commission has made
zppropriate findings as required by the Act and the’Commission's ru]és and
regulations in 10 CFR Chapter I, which are set forth in the license
amendment. Prior public notice of this amendment was not required since

+his amendment does not involve a significant hazards consideration.

81030400
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The Commission has determined thai the issuance of this amendment
»wi]l not result in any significanf environmental impact and that
pursuant to 10 CFR §51.5{(d)(4) an environmental impact statement or
neggtive declaration and énvifonmental impact appraisal need not be

prepared- in connection with issuance of this amendment.

| For further-details with respect to this action, see (1) the
épp1ications for amendment dated March 28, 1980 (supplemented
January 5, 1981) and January 9, 1981 (supplemented January 23, 1981},
(2) Amendment No. 18 to License No. NPF-2 and (3) the Commission's
related Safety Evaluation. A1l of these items are available for public
inspection at the Commission's Public Document Room, 1717 H Street,
N.W., Washington, D.C. and at the George S. Houston Memorial Library
212 W. éerdeshaw Street, Dothan, Alabama 36303. A copy of items
(2) and (3) méy be obtained upon request addressed to the U. S. Nuclear
Regulatory Commission, Washington, D.C. 20555, Attention: Director,

Division of Licensing.

Dated at Bethesda, Maryland, this 13 day of February, 1981.

[}

! ~ THE NUELEA REGUALTORY COMMISSION

ol NG
SteVen A\ Varga, gGhief
Operating Reacton§ Branch #1
Divisipn of Licensing




