
Distribution 
JUN 0 1982 Docket File OPA 

Docket No. 50-334 NRC PDR RDiggs 
Local PDR NSIC 
ORB #1 Rdg ASLAB 
DEisenhut 
CParrish 

Mr. J. J. Carey, Vice President PTam 
Nuclear Division OELD 
Duquesne Light Company SECY 
435 Sixth Avenue OIE (2) 

Pittsburgh, Pennsylvania 15219 TBarnhart 
LSchneider 

Dear Mr. Carey: DBrinkman 
ACRS (10) 

The Commission has issued the enclosed Amendment No. 53to Facility 
Operating License No. DPR-66 for the Beaver Valley Power Station, Unit 
No. 1. The amendment consists of changes to the Technical Specifications 
in response to your application transmitted by letter dated April 5, 1982.  

The amendment revises the reactor coolant system heatup and cooldown curves, 
and their bases. We have compared the curves you submitted to those we 
calculated, and concluded that your proposed revision meets the requirements 
of Appendix G, 10 CFR Part 50 and is acceptable for six effective full power 
years.  

We have determined that the amendment does 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 the amendment involves an 
action which is insignificant from the standpoint of environmental impact 
and, pursuant to 10 CFR 051.5(d)(4), that an environmental impact state=
ment or negative declaration and environmental impact appraisal need not 
be prepared in connection with the issuance of this amendment.  

We have concluded, based on the considerations discussed above, that: 
(1) because the amendment does not involve a significant increase in the 
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) there is reasonable 
assurance that the health and safety of the public will not be endangered 
by operation in the proposed manner, and (3) such activities will be conducted 
in compliance with the Commission's regulations and the issuance of this 
amendment will not be inimical to the common defense and security or to the 
health and safety of the public.  

8207120218 820630 
PDR ADOCK 05000334 
p PDR 

OFFICEý .................... ..................................... ........................ ........................ ........................ ........................  

........................ ......................... ........................ ........................ ........................ ........................ ........................  

OATE. 3 ....10.8).... . ......................... ........................ ........................ ........................ ....................  

NRC FORM 318 (10-80) NRGM 0240 Of FICIAL RECORD C OPY USGPO: 1981-335-960



Distribution: 
Docket File RDiggs 
NRC PDR NSIC 
Local PDR ASLAB 

Docket No. 50-334 O #1 Rdg 
isenhut 

Parrish 
PTam 
OELD 

Mr. J. J. Carey, Vice President SECY 
Nuclear Division OI&E (2) 
Duquesne Light Company TBarnhart 
435 Sixth Avenue LSchneider 
Pittsburgh, Pennsylvania 15219 DBrinkman 

ACRS (10) 
Dear Mr. Carey: OPA 

The Commission has issued the enclosed mendment No. to Facility 
Operating License No. DPR-66 for the B ver Valley Power Station, Unit 
No. 1. The amendment consists of chan es to the Technical Specifications 
in response to your application trans tted by letter dated April 5, 1982.  

The aimendment revises the reactor coo ant system heatup and cooldown curves, 
and their bases. We have compared t e curves you submitted to those we 
calculated, and concluded that your roposed revision meets the requirements 
of Appendix G, 10 CFR Part 50 and I acceptable for six effective full power 
years.  

Environmental Consideration 

We have determined that the amen ent does not authorize a change In 
effluent types or total amounts r an increase in power level and will 
not result in any significant en ironmental impact. Having made this 
determination, we have further c ncluded that the amendment involves an 
action which is insignificant f m the standpoint of environmental impact 
and, pursuant to 10 CFR 951.5(d (4), that an environmental impact state
ment or negative declaration an environmental impact appraisal need not 
be prepared in connection with the issuance of this amendment.  

Conclusion 

We have concluded, based on e considerations discussed above, that: 
(1) because the amendment do s not involve a significant increase in the 
probability or consequences f accidents previously considered and does 
not involve a significant d crease in a safety margin, the amendment does 
not involve a significant h zards consideration, (2) there is reasonable 
assurance that the health d safety of the public will not be endangered 
by operation in the propos d manner, and (3) such activities will be conducted 
in compliance with the Co ission's regulations and the issuance of this 
amendment will not be inm ical to the common defense and security or to the 
health and safety of the ublic.
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Mr. J. J. Carey

A copy of the Notice of Issuance is also enclosed.  

Sincerely, 

Original signed by: 

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

Enclosures: 
1. Amendment 
2. Notice of 

cc w/encls: 
See next page
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Mr. J. J. Carey 
Duquesne Light Company

cc: Mr. H. P. Williams 
Station Superintendent 
Duquesne Light Company 
Beaver Valley Power Station 
Post Office Box 4 
Shippingport, Pennsylvania 15077 

Mr. T. D. Jones, Manager 
Nuclear Operations 
Duquesne Light Company 
Post Office Box 4 
Shippingport, Pennsylvania 15077 

B. F. Jones Memorial Library 
663 Franklin Avenue 
Aliquippa, Pennsylvania 15001 

Gerald Charnoff, Esquire 
Jay E. Silberg, Esquire 
Shaw, Pittman, Potts and Trowbridge 
1800 M Street, N.W.
Washington, D.C. 20036 

Karin Carter, Esquire 
Special Assistant Attorney General 
Bureau of Administrative Enforcement 
5th Floor, Executive House 
Harrisburg, Pennsylvania 17120 

Marvin Fein 
Utility Counsel 
City of Pittsburch 
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Pittsburgh, Pennsylvania 15219 

Mr. John A. Levin 
Public Utility Commission 
P.O. Box 3265 
Harrisburg, Pennsylvania 17120 

Irwin A. Popowsky, Esquire 
Office of Consumer Advocate 
1425 Strawberry Square 
Harrisburg, Pennsylvania 17120

Resident Inspector 
U. S. Nuclear Regulatory Commission 
Post Office Box 298 
Shippingport, Pennsylvania 15077 

Department of Environmental 
Resources 

ATTN: Director, Office of 
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Post Office Box 2063 
Harrisburg, Pennsylvania 17105 

Mr. Thomas J. Czerpah 
Mayor of the Burrough of 

Shippingport 
P.O. Box 26 
Shippingport, Pennsylvania 15077 

Pennsylvania Power Company 
Ray E. Sempler 
One E. Washington Street 
New Castle, Pennsylvania 16103 

Ohio Environmental Protection Agency 
Division of Planning 
Environmental Assessment Section 
P.O. Box 1049 
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Office of the Governor 
State of West Virginia 
Charleston, West Virginia 

Charles A. Thomas, Esquire 
Thomas and Thomas 
212 Locust Street 
Box 999 
Harrisburg, Pennsylvania

25305 

17108

Ronald*C. Haynes 
Regional Adminstrator - Region I 
U. S. Nuclear Regulatory Commission 
631 Park Avenue 
King of Prussia, Pennsylvania 19406



Mr. J. J. Carey 
Duquesne Light Company 

cc: Regional Radiation Representatives 
EPA Region III 
Curtis Building - 6th Floor 
Philadelphia, Pennsylvania 19106 

Governor's Office of State Planning 
and Development 

ATTN: Coordinator, Pennsylvania 
State Clearinghouse 

P.O. Box 1323 
Harrisburg, Pennsylvania 17120 

Mr. Lawrence Barker 
Commissioner, Department of Labor 
State Capitol Complex 
Building Six, Room 451 
Charleston, West Virginia 25305 

Dr. Clark Hansbarger 
Director 
Health Department 
Building Three, Room 206 
Charleston, West Virginia 25305 

Mr. Kenny Grada 
Supervisor of Licensing 
Beaver Valley Power Station 
Duquesne Light Company 
P.O. Box 4 
Shippingport, PA 15077



UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 %Z 

DUQUESNE LIGHT COMPANY 

OHIO EDISON COMPANY 

PENNSYLVANIA POWER COMPANY 

DOCKET NO. 50-334 

BEAVER VALLEY POWER STATION, UNIT NO. 1 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No.53 
License No. DPR-66 

1. The Nuclear Regulatory Commission Cthe Commission) has found that: 

A. The application for amendment by Duquesne Light Company, Ohio Edison 

Company, and Pennsylvania Power Company (.the licensees) dated 

April 5, 1982 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 Ci) that the activities authorized 

by this amendment can he 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.C2) of Facility Operating License 
No. DPR-66 is hereby amended to read as follows: 

(2) Technical Specifications 

The Technical Specifications contained in Appendices A and B, 
as revised through Amendment No. 53 , 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.  

F THE NUC •A REGULATORY COMMISSION 

/Operating Reactors B anch #1 
Division of Licensstg 

Attachment: 
Changes to the Technical 

Specifications

Date of Issuance: June 30, 1982



ATTACHMENT TO LICENSE AMENDMENT

AMENDMENT NO. 53 TO FACILITY OPERATING LICENSE NO. DPR-66 

DOCKET NO. 50-334 

Revise Appendix A as follows: 

Remove Pages Insert Pages 

3/4 4-24 3/4 4-24 
3/4 4-25 3/4 4-25 
3/4 6-14 3/4 6-14 
B3/4 4-6 B3/4 4-6 

B3/4 4-6a 
B3/4 4-6b 

B3/4 4-7 B3/4 4-7 
B3/4 4-7a 
B3/4 4-7b 

B3/4 4-8 B3/4 4-8 
B3/4 4-8a 

B3/4 4-9 B3/4 4-9



CURVE APPLICABLE FOR HEATUP RATES UPTO 6O0 F.HR FOR THE 
SERVICE PERIOD UP TO 6 EFPY AND CONTAINS MARGINS OF 10-F 
AND 60 PSIG FOR POSSIBLE INSTRUMENT ERRORS

MATERtAL PROPERTY BASIS 

CONTROLLING MATERIAL: 
COPPER CONTENT: 
PHOSPHORUS CONTENT: 
RTNDT IAL 
RTNDT AFTER a EFPY:

PLATE ME 
0.2 WT% 
0.010 WT% 
27*F 
1A4T. 2740 
3/4T" 144"

LEAK TEST 

LIMITS 

TAL 

F

HEATUP RATES UP 
TO S30Ff4R

I

"RITICALIrY LIMIT - BASED ON INSERVICE 
HYDROSTATIC TEST TEMPERATURE (414OF) 
FOR THE SERVICE PERIOD UP TO O EFPY

II IL
3W0 400 500

INDICATED TEMPERATURE (OF)

Figure 3.4-2 Beaver Valley Unit No. 1 Reactor Coolant System Heatup 
Limitations Applicable for the First 6 EFPY

Amendment No. 53
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MATERIAL PROPERTY BASIS 
CONTROLLING MATERIAL PLATE METAL 
COPPER CONTENT: 0.20 Wfl 
PHOSPHORUS CONTENT: 0.010 WTh 
RTNO1 INITIAL 270F 
RTNDT AFTER 6 EFPY: 1/4T. 274-F 

3/4T, 144-F 

CURVE APPLICABLE FOR COOLDOWN RATES 
UP TO 10 0 F/IHR FOR THE SERVICE PERIOD 
UP TO 6 EFPY AND CONTAINS MARGINS OF 
100F AND 60 PSIG FOR POSSIBLE INSTRUMENT 
ERRORS 

COOl.DOWN 
RATES ;OFIHR 

20 

40 

100

I I I
100 200 300 400

INDICATED TEMPERATURE (OF)

Figure 3.4-3 Beaver Valley Unit No. 1 Reactor Coolant System Cooldown 
Limitations Applicable for the First 6 EFPY

Amendment No. 53
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CONTAINMENT SYSTEMS 

SURVEILLANCE REQUIREMENTS (Continued)

b. At least once per 18 months 
Pressure-High-High signal, 
automatically as follows: 

RS-P-lA and RS-P-2B 
RS-P-ZA and RS-P-lB

by verifying that on a Containment 
the recirculation spray pumps start 

210 t 5 second delay 
225 ± 5 second delay

c. At least once per 18 months, during shutdown, by verifying, 
that on recirculation flow, each outside recirculation spray 
pump develops a discharge pressure of Z 115 psig at a flow of 
_a2000 gpm.  

d. At least once per 18 months during shutdown, by: 

1. Cycling each power operated (excluding automatic) valve 
in the flow path not testable during plant operation, 
through at least one complete cycle of full travel.  

2. Verifying that each automatic valve in the flow path 
actuates to its correct position on a test signal.

e. At least once per 
test through each 
is unobstructed.  

BEAVER VALLEY-UNIT1

5 years by performing an air or smoke flow 
spray header and verifying each spray nozzle

Amendment No. 533/4 6-14



REACTOR COOLANT SYSTEM

BASES 

The heatup analysis also covers the determination of pressure-temperature 

limitations for the case in which the outer wall of the vessel becomes the 

controlling location. The thermal gradients established during heatup produce 

tensile stresses at the outer wall of the vessel. These stresses are additive 

to the pressure induced tensile stresses which are already present. The thermal 

induced stresses at the outer wall of the vessel are tensile and are dependent 

on both the rate of heatup and the time along the heatup ramp; therefore, a 

lower bound curve similar to that described for the heatup of the inner wall 

cannot be defined. Subsequently, for the cases in which the outer wall of the 

vessel becomes the stress controlling location, each heatup rate of interest 

must be analyzed on an individual basis.  

The heatup limit curve, Figure 3.4-2, is a composite curve which was pre

pared by determining the most conservative case, with either the inside or 

outside wall controlling, for any heatup rate up to 60*F per hour. The cooldown 

limit curves Figure 3.4-3 are composite curves which were prepared based upon 

the same type analysis with the exception that the controlling location is always 

the inside wall where the cooldown thermal gradients tend to produce tensile 

stresses while producing compressive stresses at the outside wall. The heatup 

and cooldown curves were prepared based upon the most limiting value of the 

predicted adjusted reference temperature at the end of 6 EFPY.  

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> 1 Mev) irradiation will cause an 

increase in the RTNDT. Therefore, an adjusted reference temperature, based 

upon the fluence and copper content of the material in question, can be 

-predicted using Figures B 3/4.4-1 and B 3/4.4-2. The heatup and cool

down limit curves Figures 3.4-2 and 3.4-3 include predicted adjustments for 

this shift in RTNDT as well as adjustments for possible errors in the pressure 

and temperature sensing instruments.

BEAVER VALLEY-UNIT1 B 3/4 4-6 Amendment No. 53
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Effect of Fluence, Copper Content, and Phospohorus Content on ART NDT 
for Reactor Vessel Steels per Regulatory Guide 1.99 

Figure B 3/4.4-2 .Amendment No. 53
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TABLE B 3/4.4-1 

REACTOR VESSEL TOUGHNESS DATA (UNIRRADIATED)

Cu P TNOT RTNDT Upper Shelf Energy (Ft-lb) 
Component Heat No. Code D. aterial Type () . (°F) HWD NMWO

t-4 

t�.4 

N 
'.4 

H 

H 

I-"

C6213-16 

A5518-2 

ZV3758 

ZV3661 

9-5443 
9-5460 

9-5712 

9-5415 

9-5415 

9-5444 

123V339 

C4301-2 

C4381-1 

C6317-1 
C6293-2 

123V223

06610 A533B CL. 1 

06611 A533B CL. I 

- A508 CL. 2 
- A508 Cl. 2 
- A508 Cl. 2 

- ASO Cl. 2 

- A508 Cl. 2 

- A508 Cl. 2 

- A508 Cl. 2 

- A508 Cl. 2 
- A508 Cl. 2 

B6607-2 A5330 Cl. 1 

86607-1 A5338 Cl. 1 

B6903-1 A5338 Cl. 1 

87203-2 A5338 Cl. 1 

- A508 Cl. 2

Closure Head 
Dome 

Closure Head 
Seg.  
Closure Head 
Flange 

Vessel Flange 

Inlet Nozzle 

Inlet Nozzle 

Inlet Nozzle 

Outlet Nozzle 

Outlet Nozzle 

Outlet Nozzle 

Upper Shell 

Inter. Shell 

Inter. Shell 

Lower Shell 

Lower Shell 

Trans. Ring 

Bottom Hd.  
Seg.  

Bottom Ha.  
Dome 

Core Region 
Welds 

Weld IAZ

A5338 Cl. 1 

A5336 Cl. 1

.15 .010 -40 0* 121 

.14 .015 -20 -20* 131

.08 

.12 

.10 

.10 

.08 

.09 

.14 

.14 

.20 

.14

,.007 

.010 

.008 

.010 

.007 

.008 

.007 

.007 

.010 

.015 

.015 

.010 

.015

60* 
60* 

60* 
60* 

60* 
60* 

60* 
60* 
40 

-10 

-10 

-50 

-20 

30

60* 
60* 

60* 

60* 

60* 

60* 
60* 

60* 
40* 

73 

43 

27 

20 

30*

.13 .008 -30 -29*

.13 .015 -50 

.30-.37 .013 

- - -40

-33* 

0* 

-40

> 100 
166 

82.5 

94 

97 

97 

112.5 

103 
155 

123 

128.5 

134 

129.5 

143 

124

82.5 

90 
80 

83.5

(

125.5 

- )100 

- 136.5

*Estimated Per NRC Standard Review Plan Branch Technical Position MTEB 5-2 

MWD - Major Working Direction 

NMWO - Normal to Major Working Direction

C4423-3 B§618 

C4482-1 B6619

Id 

.1,.

(D 

0



REACTOR COOLANT SYSTEM 

BASES 

Heatup and cooldown limit curves are calculated using the most 

limiting value of RTNDT (reference nilductility temperature). The most 

limiting RTNDT of the material in the core region of the reactor vessel 

is determined by using the preservice reactor vessel material properties 

and estimating the radiation-induced ART NDT. RTNDT is designated as the 

higher of either the drop weight nil-ductility transition temperature 

(TDT) or the temperature at which the material exhibits at least 50 ft 

lb of impact energy and 35-mil lateral expansion (normal to the major 

working direction) minus 60*F.  

RTNDT increases as the material is exposed to fast-neutron radiation.  

Thus, to find the most limiting RTNDT at any time period in the reactor's 

life, &RT due to the radiation exposure associated with that time period 
NDT 

must be added to the original unirradiated RTNDT. The extent of the shift 

in RTNDT is enhanced by certain chemical elements (such as copper and 

phosphorus) present in reactor vessel steels. The Regulatory Guide 1.99 

trend curves which show the effect of fluence and copper and phosphorus 

contents on A RTNDT for reactor vessel steels are shown in Figure B 3/4.4-2.  

Given the copper and phosphorus contents of the most limiting material, 

the radiation-induced &RTNDT can be estimated from Figure B 3/4.4-2. Fast

neutron fluence (E : 1 Mev) at the 1/4 T (wall thickness) and 3/4 T (wall 

thickness) vessel locations are given as a function of full-power service 

life in Figure B 3/4.4-1. The data for all other ferritic materials in the 

reactor coolant pressure boundary are examined to insure that no other 

component will be limiting with respect to RTNDT.

BEAVER VALLEY-UNIT1 B 3/4 4-7a
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REACTOR COOLANT SYSTEM

BASES 

The preirradiation fracture-toughness properties of the Beaver Valley 

Unit 1 reactor vessel materials are presented in Table B 3/4.4-1. The fracture 

toughness properties of the ferritic material in the reactor coolant pressure 

boundary are determined in accordance with the NRC Regulatory Standard Review 

plan. [I. The postirradiation fracture toughness properties of the reactor 

vessel beltline material were obtained directly from the Beaver Valley Unit 1 

Vessel Material Surveillance Program.  

The ASME approach for calculating the allowable limit curves for various 

heatup and cooldown rates specifies that the total stress intensity factor, 

K1, for the combined thermal and pressure stresses at any time during heatup 

and 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. [2] The KIR curve is given by the equation: 

KIR = 26.78 + 1.223 exp [0.0145 (T-RTNDT + 160)] (4-1) 

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

metal temperature T and the metal reference nilductility temperature RTNDT.  

Thus, the governing equation for the heatup-cooldown analysis is defined 

in Appendix G to the ASME Code [2] as follows: 

C KIM + Klt5 KIR (4-2) 

1. "Fracture Toughness Requirements," Branch Technical Position MTEB No. 5-2, 
Section 5.3.2-14 in Standard Review Plan, NUREG-75/087, 1975.  

2. ASME Boiler and Pressure Vessel Code, Section III, Division 1 - Appendices, 
"Rules for Construction of Nuclear Vessels," Appendix G. "Protection 
Against Nonductile Failure," pp. 461-469, 1980 Edition, American Society 
of Mechanical Engineers, New York, 1980.

Amendment No. 53BEAVER VALLEY-UNITI B 3/4 4-7b



REACTOR COOLANT SYSTEM

BASES 

where 

K is the stress intensity factor caused by membrane (pressure) stress 

KIt is the stress intensity factor caused by the thermal gradients 

KIR is a function of temperature to the RTNDT of the material 

C - 2.0 for Level A and Level B service limits 

C - 1.5 for hydrostatic and leak test conditions during which the 

reactor core is not critical 

At any time during the heatup 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 calculated and 

then the corresponding (thermal) stress intensity factors, Kit, for the 

reference flaw are computed. From equation (4-2), the pressure stress intensity 

factors are obtain'ed and, from these, the allowable pressures are calculated.  

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 

because 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 AT 

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.

BEAVER VALLEY-UNITI B 3/4 4-8 Amendment No. 53



REACTOR COOLANT SYSTEM

BASES 

The above procedures are needed because there is no direct control on 

temperature at the 1/4T location and, 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 insures conservative operation of the system for the entire cooldown period.  

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 coolgnt temperature; therefore, the KIR for the 1/4T crack during 

heatup is lower than the KIR for the l/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 lower KIRs 

do not offset each other, and the pressure-temperature curve based on steady

state conditions no longer represents a lower bound of all similar curves for 
finite heatup rates when the 1/4T flaw is considered. Therefore, both cases 

have to be analyzed in order to insure that at any coolant temperature the 

lower value of the allowable pressure calculated for steady-state and finite 

heatup rates is obtained.

BEAVER VALLEY-UNIT1 B 3/4 4-8a Amendment No. 53



REACTOR COOLANT SYSTEM4

BASES 

The second portion of the heatup analysis concerns the calculation of 

pressure-temperature limitations for the case in which a 1/4T deep outside sur

face 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 are dependent on both the rate of 

heatup and the time (or coolant temperature) along the heatup ramp. Since 

the thermal stresses at the outside are tensile and increase with increasing 

heatup rates, each heatup rate 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-by-point 

comparison of the steady-state and finite heatup rate data. At any given tem

perature, the allowable pressure is taken to be the lesser of the three values 

taken from the curves under consideration. The use of the composite curve 

is necessary to set conservative heatup limitations because it is possible for 

conditions to exist wherein, over the course of the heatup ramp, the controlling 

condition switches from the inside to the outside and the pressure limit must 

at all times be based on analysis of the most critical criterion. Then, com

posite 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.  

The actual shift in NDTT of the vessel material will be established 

periodically during operation by removing and evaluating, in accordance with 

ASTM E185-73, reactor vessel material irradiation surveillance specimens 

installed near the inside wall of the reactor vessel in the core area.  

Since the neutron spectra at the irradiation samples and
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UNITED STATES NUCLEAR REGULATORY COMMISSION 

DOCKET NO. 50-334 

DUQUESNE LIGHT COMPANY 

OHIO EDISON COMPANY 

PENNSYLVANIA POWER COMPANY 

NOTICE OF ISSUANCE OF AMENDMENT TO FACILITY 
OPERATING LICENSE 

The U. S. Nuclear Regulatory Commission (the Commission) has issued 

Amendment No. 53 to Facility Operating License No. DPR-66 issued to Duquesne 

Light Company, Ohio Edison Company, and Pennsylvania Power Company (the 

licensees), which revised Technical Specifications for operation of the 

Beaver Valley Power Station, Unit No. 1 (the facility) located in Beaver 

County, Pennsylvania. The amendment is effective as of the date of 

issuance.  

The amendment revises the reactor coolant system heatup and cooldown 

curves, and the bases for these curves.  

The application for the amendment complies with the standards and require

ments 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.  

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 declaration 

and environmental impact appraisal need not be prepared in connection with 

issuance of this amendment.  
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For further details with respect to this action, see Cl) the application 

for amendment dated April 5, l182, (2) Amendment No. 53 to License No. DPR-66 

and (3) the Commission's related letter dated June 30, 1982. All of these 

items are available for public inspection at the Commission's Public Document 

Room, 1717 H Street, NW., Washington, D. C. and at the B. F. Jones Memorial 

Library, 663 Franklin Avenue, Aliquippa, Pennsylvania 15001. 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 30th day of June, 1982.  

IFOTHE NNUCLL EGULATORY COMMISSION 

' Operating Reactors Br nch #1 
Division of Licensi .


