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The Commission has issued the enclosed Amendment No. 18 to Facility% f •.<{ 

operating License No. NPR-2 for the Joseph M. Farley Nuclear Plant, 

No. 1. The amendment consists of changes to the Technical Specifications 
in response to your application transmitted by letter dated March 28, 6S, 

supplemented by letter dated January 5, 1981 and your application transmit

ted by letter dated January 29, 1981. supplemented by letter dated January 23, 1981.

The amendment provides the following Technical Specification changes: 

1. A new rod bow penalty curve and bases, and 

2. New heatup and cooldown curves and beses. These are based 
on the Capsule Y analyses after 103 effective full power 
years of operation.  

Minor changes were made to some of your ppoposols. 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.  

Sincerely, 
Original signed by: 

S. A. Varga 

Steven A. Varga, Chief 
Operating Reactors Branch #1 
Division of Licensing

Enclosures: 
1. Amendment No. 18 to NPF-1 
2. Safety Evaluation 
3. Notice Of Issuance

cc: w/enclosures 
See next page 
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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. Clayton: 

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, supplemented by letter d-Ated January 23, 1981.  

The amendment provides the following Technical Specificatior ýanges: 

1. A new rod bow penalty curve and bases, and 

2. New heatup and cooldown curves and bases. These a - zased 
on the Capsule Y analyses after 1.13 effective fuli 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 "ce re 1y -f.< 

Operating Reactors LBranch #1 
Division of Licensing 

Enclosures: 
1. Amendment No. 18 to NFP-I 
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 Office 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, 0. 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 
letter 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 
forth in 10 CFR Chapter I; 

B. 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 common 
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 applicable requirements 
have been satisfied.  

81]00400CA
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2. Accordingly, the license is amended by changes to the Technical 
Specifications as indicated in th' attachment to this license 
amendment, and paragraph 2.C.(2) of Facility Operating License 
.. '--PF-2 is hereby amended to read as' follows: 

(1j Technical Specifications 

The Technical Specifications contained in Appendices 
Aand B, as revised through Amendment No. 18, 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.  

"LTHE 7UCL R PIGUALTORY COMMISSION 

ven ~at h* f "Operating Reacto s Branch #1 

Division of Licen. ng 

Cr:=,:es to the Technical 
SDe:ii cations.

Date :- "ssuance: 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:
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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 ýnd 

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: 

a. 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 10F in any 

one hour period during inservice hydrostatic and leak testing 
operations above the heatup and cooldown limit curves.  

APPLICABILITY: At all times.  

'- ACTION: 

With any-of the above limits exceeded, *restore the temperature and/or pressure 

to within the limit within 30 minutes; perform an engineering evaluation or 

inspection to determine the effects of the out-of-limit 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 6 hours and reduce the RCS T and pressure to 

less than 200OF and 500 psig, respectively, within the fsyBowing 30 hours.  

SURVEILLANCE REQUIREMENTS 

4.4.51..1 The Reactor Coolant System temperature and pressure shall be 

determined to be within the limits at least once per hour during system 

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.

Amendment No. 18
FiRLEY-UNIT 1 3/4 4-25
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TABLE 4.4-5 
REACTOR VESSEL MATERIAL SURVEILLANCE PROGRAM-WITHDRAWAL SCHEDULE 

VESSEL LEAD 
CAPSULE LOCATION FACTOR WITHDRAWAL TIME 

Y 3430 3.5 1st Refueling Outage 

U 1070 3.5 3 EFPY.  

X 2870 3.5 6 EFPY 

W 1100 2.9 11EFPY 

V 2900 2.9 20 EFPY 

Z 3400 2.9 STBY

(



S ,7TY -LIMITS 

BASES 

7 a e curves are based on an enthalpy hot channel factor, F , of 1.55 

andi a reference cosine with a peak of I ' 5 5 Nfor axial power shape. An- 

allowance is included for an increase in FAH at reduced power based on 

the expression: 

I N _ 5 5l , 0.2 (l-P)] 

,Where P is the fraction of RATED THERMAL POWER 

These limitino heat flux conditions are higher than those calculated 

fc- :e range of all. control rods fully withdrawn to the maximum 'allowable 

rod insertion assuming the axial power imbalance is within the 

of'.-the f (,0) function of the Overtemperature trip. When the 

Z :"_11we= imbalance is not within the tolerance, the axial power 

S�'r.: e ce-6c on the Overtermperature LT trips will redu:e the setpoints 

to - :rozection consistent with core safety limits.  

: 2 " " -,-7OR .COOLANT SYSTEM ?RES-SURE 

"restriction of ,ins SaEfey .Limit protects the i ntegrity of the 

:- oiant System. 'romi overpressur'zation a.: thereby prevents thie 

,adionucide-z cor,-,Eine: in the reactor cc: ant from reaching 
, --z ,,,et atmosohere.  

7,-,e reactor pressure vessel pressurizer and :.he reactor coolant 

s's-T, piping and fitting.s -are designed to Section III of the ASME Code 

foý Nuclear Power Pla'pt,.hich.permits.a rjaximnum transient pressure-of 

"'-k (2735 psig) of design pressure.  

The Safety Limit of 2735 psig is therefore consistent with the 

`- criteria and associated code requirements.  

The entire Reactor Coolant System is hydrotested at 33107 psig, 125% 

-c- :esign pressure, to demons:rate integrity prior zo'initial operation.  

F Y- UNIT 1 B 2-2 Amendment tin•fl
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POWER DISTRIBflrION -LIMITS

a. Abnormal perturbations in ýhe radial power shape, such as--fr= 
rod misalignment, effect FýH more directly than FQ4 

b. Although rod movement has a direct influence upon limiting F 
to within its limit- such control is not readily available to 

.o limit -H and 
- AH' 

c. Errors in'predi.ction for. control power shape detected durihg 
"startup physics tests can ibe compensated foi in F, by iestrict
ing axial flux distributions. -This compensation bor-F is 
less readily available. " 

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 :- le calculated for the Complete Loss of 
Flow event. The penalties applied to FAto account for Rod Bow (Figure 
3.2-3) as a function of burnup are cdri,•,.ent 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).  

iThe radial peaking factor, Fxy (z), is measured periodically to provide 
H additional assurance that the hot channel factor, FQ (z), remains within 

itsi-Timit. The Fxy (z) limits were determined fromAexpected power control 
mraneuvers over the full range'of burnup conditions in the core.  

3/4.2.4 DUADRANT PO.-R TILT RATIO 

The quardrant power tilt ratio limit assures that the radial power 
distribution satisfies the design values used in the power capability 
analysis. -Radial power distribution, measurements are inade during start
uP testing and periodically during power operation.  

The limit of9l..02 at which corrective action is required provides
DNB and linear heat generation rate protection with x-y plane power 
tilts. A limiting tilt of 1.025 can be tolerated before the margin for 
uncertainty in F is depleted. The limit of 1.0Z was selected to provide 
an allowance for the uncertainty associated with the indicated power" tilt.  

.The two hour time allowance for operation with a tilt condition 
creater than 1.02 but less than l.O is provided to allow identification 
ind correction of a dropped or misaligned- rod. In the event such action 
does not correct the tilt, the margin for uncertainty on F is reinstated 
by reducing the power by 3 percent for each percent of tilQ in excess of 
i.0.

Amendment No. IRFARIEY -- UNIT 1 B 3/4 2-5



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 
vCi/gram DOSE EQUIVALENT 1-131, butwithin the allowable limit shown on 
Figure-3.4-I, accommodates possible iodine spiking phenomenon which may 
occur following changes in THERMAL POWER. Operation with specific 
activity levels exceeding 1.0 pCi/gram DOSE EQUIVALENT 1-131 but within 
the limits shown on Figure 3.4-1 must be restricted to no more than 
10 percent of theunit's yearly operating time since the activity levels 
all owed-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 <5000 F prevents the release of activity should a 
Steam generatoraYbe rupture since the saturation pressure of the primary 
coolant is below the lift 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 
sufficient time to take corrective action. Information obtained on 
io:ine scikinc will be used to assess the parameters associated with 
spiking phenomena. A reduction in frequency of isotopic analyses 
following power changes may be permissible if justified by the data 
obtained.  

S3/4.4.9 PRESSURE/TEMPERATURE LIMITS 

The tsmperature and pressure changes during heatup and cooldown are 
limited to be consistent with the requirements given in the ASME Boiler and 
Pressure Vessel Code, Section III, Appendix G.  

1) The reactor coolant temperature and pressure and system heatup and cooldown 
rates (with the exception of the pressurizer) shall be 14m ited in-accordance 
with Figures 3.4-2 and 3.4-3.  

a) Allowable combinations of pressure and temperature for specific 
temperature. change rates are below and to the right of--the limit 
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 limit the heatup and cooldown rates that can be achieved 
over certain pressure-temperature ranges.

Amendment No. 18-FARLEY-UJNIT I B 3/4 4-6



2) These limit lines shall be "calculated periodically using methods provided 
below.  

3) The secondary side of the steam geherator must not be pressurized above 
200 psig if the temperature of the steam generator is below 70*F.

,ARLEY-UNIT 1 B -3/4 4-6A Amendment No. 18



REACTOR COOLANT SYSTEM

BASES 

4) 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 
difference between the pressurizer and the spray fluid is greater than 
320OF.  

5) System and in-service leak and-hydrotests shall be performed at pressures 
in accordance-with the requirements of ASI1.E Boiler and Pressure Vessel 
Code, Section XI.  

The fracture toughness properties of the ferritic materials in the reactor 
vessel are determined in accordance with ASTM E185-73, and in accordance 
with additional reactor vessel requirements. These properties are then 
evaluated in accordance with Appendix G of the !975 Summer Addenda to 
Section III of the ASME Boiler and Pressure Vessel Code.  

Heatup and cooldown limit curves are calculated using the most limiting 

value.of the nil-ductility reference temperature, RTi T, at the end of 

7 effective full power years of service life. The 7 EFPY service 

life period is chosen such that the limiting RTNDT at the I/4T location 

in the core region is greater than the RTNDT of the limiting unirradiated 

material. The selection of such a limiting RTNOT assures that all 

components in the Reactor Coolant System will be operated conservatively 

in 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-I. Reactor 

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

-can cause an increase in the RTNOT. Therefore, an adjusted reference 

temperature, 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 

adjustments for this shift in RTNDT at the end of 7 EFPY (as well as 

adjustments for possible errors in the-pressure and temperature 

sensing instruments).

Amendment No. 18FALEY-UNIT I B 3/4 4-7



' REA,� ��02ANT SYSTEM 

BAE 

Values of ARTNOT determined in this manner may be used until the results 

from the material surveillance program, evaluated according to ASTM E185, 

are available. Capsules will be removed in accordance with the require 

ments of ASTI E185-73 and 10 CFR 50, Appendix H. The surveillance 

specirea withdrawal schedule is shown in Table 4.4-5. The heatup and 

ccolown curves must be recalculated when the ARTNDT determined from the 

survei Hance capsule exceeds the calculated ARTNDT for the equivalent 

capsule radiation exposure.  

.A cwable pressure -temperature relationships for various heatup and 

ccoldwn rates are calculated using methods derived from Appendix G in 

Section MII of the ASME Boiler and Pressure Vessel Code as required by 

A;pendix G to 10 CFR Part 50 and these methods are discussed in detail in 

~ fz.li wing paragraphs, 

The --nera- method for calculating heatup and cooldown limit curves is 

t---? ..... the principles of the liea elsi frctr mehaic (LM 

tach!nocv. In the calculati6n procedures a semi-elliptical surface 

We ith a depth of one-quarter of the wall thickness, T, and a length 

of 3/ZT is assumed to exist at the inside of the vessel wall as well as 

so the outside of the vessel wall. The dimensions of this postulated 

cra:k, referred to in Appendix G of ASME Section i!! as the reference flaw, 

amply exceed the current capabilities of inservice inspection techniques.  

Therefore, the reactor operation limit curves developed for this reference 

crack are conservative and provide sufficient safety margins for protection 

-;'nst non-ductile failure. To assure that the radiation embrittlement 

effects are accounted for in the calculation of the limit curves, the 

n:st limiting value of the nil ductility reference temperature, RTNDT, is 

used and this includes the radiation induced shift,.ARTNDT, corresponding 

to the end of the period for which heatup and cooldown curves are generated

B 3/4 4-8SFARLEY-UNIT I
Amendmenj No. 18



TABLE 4.4 
.I(Anq.c. .VSSIL 11l.um.,.i.SS D.AT

i-V 

1-4

Haterial 

Code No. -. TYi!e..Cosunre n t 

Closure head dome 

Closure head segment 

Closure head flange 

Vessel flange 
Inlet 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 

Inter, to lower shell 
weld seam 
Lower shell long.

86901 
06902-1 

86915-1 

86913-1 

86917-1 

86917-Z 

06911-3 
06916-1 

06916-2 

06916-3 

86914-1 

06903-2 

86903-3 

66919-1 

66919-2 

66912-1 

B6906-1 

06907-1

CIO 

0.16 
0. 1? 

0.10 

0.11 

0.13 
0.12 
0.14 

0.14 

0.15 
0.17 
0.27

Ib 

0.009 
0.007 

0.012 
0.011 
0.010 
0.000 
0.008 

0.007 
0.011 
0.009 

0.010 

0.011 

0.014 

0.015 

0.015 

0.010 

0.011 

0.014 

0.015

0.24 0.011 

0.11 0.022

TNOi MUOD 1Iwif RT NOT Upper Shelf Energy 
S• .L '.o ,,..

A5331, CI.A 
A533B, CI.1 

A50,. Cl. Z 

A508, Cl. 2 

ASO. Cl. 2 

A50. Cl. 2 

A500, Cl. Z 
A5O0. Cl. 2 

ASO9, Cl. 2 

ASO0, Cl. 2 

A50O, Cl. 2 

A5338, Cl. 1 
A5330, Cl. I 
A5338, Cl. I 

A5330, Cl, I 

ASOB, CI. 2 

A5338. Ci. l 
A5338, Cl. I

-30 
-20 

60(a) 

60(a) 
60(a) 

60(a) 

60(a) 

60(a) 

60(a) 
30 

0 

10 

-20 

-10 

10 

-30 

-30 
o1,)

20 
-10 
-20 

-30 

10 

-25 
5 

-5 

0 
-25 

-50 

-10

4o(a) 

0o(a) 
00)~ 

N10(a) 

45 

115 

35 

60 

30 

50 

90(a) 
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REACTOR COOLANT SYSTEM

BASES 

The ASM4E 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 time during heatup 

or cooldown cannot 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: 

KI= 26.78 + 1.223 exp [O.O145(T=RTNDT + 160)] (1) 

where KIR is the reference stress intensity factor as a function of the metal 

temperature T and the metal nil ductility reference temperature RTNDT. Thus, 

the governing equation for the heatup-cooldown analysis is defined in Appendix G 

of the AS?,NE Code as follows: 

C KIM + KIt <.KIR (2) 

Where, K114 is the stress intensity factor caused by membrane (pressure) 

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.  

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

C = 1.5 for inservice hydrostatic and leak test operations.  

At any time during the heautp or cooldown transient, 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

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



REACTOR COOLANT 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.  

COOLDOWN 

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. Allowable 
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

S- cause control of the cooldown procedure is based on measurement of reactor 

coolant temperature, whereas the limiting pressure is actually dependent 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 I/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 I/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.

Amendment*No. 18FARLEY-UNIT I B 3/4 4-12
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BASES 

HEATUP 

Three separate calculations are required to determine the limit curves 
for finite heatup rates. As is done in the cooldown analysis, allowable 
pressure-temperature relationships are developed 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 at the 
crack tip lags the coolant temperature; therefore, the KIR for the 1/4T crack 
during heatup is lower than the KIR for the 1/4T crack during steady-state 
conditions at the same coolant temperature. During heatup, especially at the 
end of the transient, conditions may exist such that the effects of compressive 
thermal stresses and different KIR's for steady-state and finite heatup rates 

'•- do not offset each other and the pressure-temperature curve based on steady
state conlitions no longer represents a lower bound of all similar curves for 
finite heatup rates when the 1/4T Vlaw is considered. Therefore, both cases 
have to -e analyzed in order to assure that at any coolant temperature the 
lower value of the allowable pressure calculated for steady-state and finite 
heatup.r•tes is obtained.  

The second portion of the heatup analysis concerns the calculation of 
pressure-temperature limitations for the case in which a I/4T deep outside surface flaw is assumed. Unlike the situation at the vessel inside surface, the thermal gradients established at the outside surface during heatup produce stresses which are tensile in nature and thus tend to reinforce any pressure stresses'present. 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 thermal stresses, at the outside are tensile and increase with increasing heatup rate, a lower bound curve cannot be defined.  Rather, each heatup rate of interest must be analyzed on an individual basis.  

Following the generation of pressure-temperature 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-bypoint 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 thre6 values taken from the curves under consideration.

FARLEY-UNiIT 1 Amendment No. 18B 3/4 4-13
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The use of the composite curve is necessary to set conservative heatup 
limitations because it is possible for conditions to exist such that over the 
course of 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.  

Although the pressurizer operates in temperature ranges above those for 
which there is reason for concern of non-ductile failure, operating limits are provided to assure ccmpatibility of operation with the fatigue analysis performed in accordance with the ASMIE Code requirements.  

The OPERABILITY of two RHR relief valves or an RCS vent opening of greater 
than or equal to 2.85 square inches ensures that the RCS will be protected 
fro.m pressure transients which could exceed the limits of Appendix G to 10 CFR 
part 50 when one or more of the RCS cold legs are less than or equal to 3100 F.  ither Z H R relief valve has adequate relieving capability to protect the RCS 
160 from over=ressuri-:ation when the transien: is limited to either (1) the start 
of an 01e ?C? with the secondary water temperature of the steam generator 
less than or e-ual to 500 F above the RCS cold leg temperatures or (2) the 
start of 3 charging pumps and their injection into a water solid RCS.  

3/4-.4 r.IC S7-•UURAL 1NTE-G--TY 

The inservice inspection and testin:,, programs for ASME Code Class 1, 2 
and 3 c-7.: onents ensure that the structural integrity and operational readiness 
of these components will be maintained at an acceptable level throughout the 
life of the plant. These programs are in accordance with Section XI of the 
ASME Eoiler and Pressure Vessel Code and applicable Addenda as required by 
10 CFR Part 50.55a(g) except where specific written relief has been granted by 
the Cc.mission pursuant to 10 CFR Part 50.55a (g) (6) (i).

Amendment No. 18FARLEY-UNIT 1 B 3/4 4-14



e UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
WASHINGTON. 0. C. 20555 

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 daned 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 daved. January 9, 1981 (supplemented by letzer dated January 23, 1981), 

ADCO :rc;:se_ new heatup and cooldown curves and bases. These new curves re

:1 . -- eval.uation of a reactor vessel material specimen (Capsule Y) 

af zIer 7.1i eleczive full power Years of coeration.  

We have0e- ino changes tc the A.CO prcpsals. These chanqes have been 

discusst i.-:7 :he APCO staff who concur with our changes. Our discussion 

and eva7 :': are included rereir.  

Disc s•ss- ar: Evaluation 

1. :R,.. V --Wa, y Curve 
-i:;'-e 7.0-.3 and Bases) 

An F-0 penalty due to fuel rod bowing was approved for Farley Unit No. 1 

Tech'cal Specifications in License Amendment No. 8. The penalty commences 

at. a region-averaged burnup of 400 M¶4d/MtU and parabolically increases with 

additional exposure. By letters of March 28, 1980 and January 5, 1981, APCO 

pro:! set changes to Technical Specifications Figure 3.2-3 and associated 

bases. APCO proposed the elimination of the penalty because: 

-Ia -Ve proposed use of a recently approved thermal-hydraulic model, and 

:ne application of a plant-specific margin available to offset DNBP 

reductions due to fuel rod bowing.  

N 
Subsequent to NRC approval of the present F.. penalty, Westinghouse submitted 

1/ test results on the effects of a bowed rod on critical heat flux. These 

- resuwZs showed a significant reduction in the presupposed DNBR penalty associated 

1/ Letter from C. Eicheldinger,. Westinghouse, to D. F. Ross, NRC, NS

CE-1580, October 24, 1977.
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with a small gap (specifically, the gap was equivalent to 85%*ccosure).  
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 margins 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 
limit 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 
Specifi cations.  

Concl usion 

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 Tight not be available APCO should determine the magnitude of any res
idual FAH penalty by use of the new Technical Specifications Figure 3.2-3.  
Figure •.2-3 is not presently needed for Unit No. 1 operation although it is 
retained for the stated reason.  

2. 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 Cool-down 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. Vassallo 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.
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As part of our review, we have calculated the shift in the nil-ductibility 
transition temperature of the controlling material in the beltline region 
of the reactor vessel (the inltermediate to lower shell seam weld) to be 192°F 
after 7.7 EFPY operation. This is Compared to an indicated shift of 1850F 
in the proposed updated curves for the Technical Specifications. %At the 
1/4 t location, this difference in shift temperature corresponds to the 
fluence 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 
limitatio.ns should be applicable for 7 EFPY instead of 7.7 EFPY proposed.  
Specification 4.4.9 and bases have been modified accordingly.  

Concl usion 
"With e changes which we have made, we conclude that the Pressure-Temper

ature curves are acceptable and will be in conformance with Appendix G 
Squ irements.  

E Pv--o.mental Consideration 

We have determined that the amendment does not authorize a change in 
e.- wuenzt types or total amounts nor an increase in power level and 
-- 77 not result in any significant environmental impact. Having made 

:-s ce-e.,.nation, we have further concluded that the amendment 
:v-,",es an action which is insignificant from the standpoint of 

e-rv.roenzal impact and,.pursuant to 10 CFR 01.5(d)(4), that an 
er,:r:,mental Impact statement or negative declara-ion and environ
-- :.j impact appraisal need not be prepared in connection with the 
.s.anze of this amendment.  

S-.=" sl on 

-a - concluded, based on the considerations discussed above, that.  
zecause the amendment does not involve a significant increase 

in :e probability or consequences of accidents previously considered 

and does not involve a significant decrease in a safety margin, the 

amendment does not involve a-significant hazards consideration, (2) 
"tere is reasonable assurance that the health and safety of the public 
o•lpot be endangered by operation in the proposed manner, and (3) 
s .:c activities will be conducted in compliance with the Commission's 
regila:ions and the issuance of this amendment will not be inimical 
:: the common defense and security or to the health and safety of 

:ne public.  

.- :e 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.-Nuclear Regulatory Commission (the Commission) has 

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

issued to Alabama P6wer Company (the licensee), which revised Technical 

Specifications for operation of the Joseph.M. Farley Nuclear Plant, 

Unit No. 1 (the facility) located in HF6uston County, Alabama. The 

amendrnent is effective as of the date of issuance.  

The amendment provides the following: 

1. A'new rod bow penalty curve and bases, and 

2. New heatup and cool down curves and bases. These are based 

on the Capsule Y analyses after 1.13 effective full power 

years of operation.  

The applications for the amendment comply with the standards 

arJ requirements 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 

amendment. Prior public notice of this amendment was not required since 

this amendment does not involve a significant hazards consideration.
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The Commission has determined that the issuance of this amendment 

will not result in any significant environmental impact and that 

pursuant to 10 CFR §51.5(d)(4) an environmental impact statement or 

negative declaratidn and environmental impact appraisal need not be 

prepared-in connection with issuance of this amendment.  

For furtherdetails with respect to this action, see (1) the 

applications 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. 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 at the George S. Houston Memorial Library 

212 W. Berdeshaw Street, Dothan, Alabama 36303. A copy of items 

(2) and (3) may 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 Uý.LýAREGUALTORY COMMISSION 

ti en A V ga ;hief 
Operating Reactol Branch #1 
Divisipn of Licensing


