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- -UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 

DUKE POWER COMPANY 

DOCKET NO. 50-269 

OCONEE NUCLEAR STATION, UNIT NO. 1 

AMENDMEUIT TO FACILITY OPERATING LICENSE 

Amendment No. 38 

License No. DPR-38 

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

A. The application for amendment by Duke Power Company (the licensee) 
dated October 1, 1975, 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 Mi) that the activities authorized 
by this amendment can be conducted without endangering the 
health and safety of the public, and (ii) that such activities 
will be conducted in compliance with the Commission's regulations; 

D. The issuance of this amendment will not be inimical to the 
common defense and security or to the health and safety of 
the public; and 

E. The issuance of this amendment is in accordance with 10 CFR Part 
51 of the Commission's regulations and all applicable requirements 
have been satisfied.
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2. Accordingly, the license is amended by changes to the Technical 
Specifications as indicated in the attachment to this license 
amendment and paragraph 3.B of Facility License No. DPR-38 is 
hereby amended to read as follows: 

(2) Technical Specifications 

The Technical Specifications contained in Appendices 
A and B, as revised through Amendment No. 38, are 
hereby incorporated in the license. The licensee 
shall operate the facility in accordance with the 
Technical Specifications.  

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

FOR THE NUCLEAR REGULATORY COMMISSION 

A. Schwencer, Chief 
Operating Reactors Branch #1 
Division of Operating Reactors 

Attachment: 
Changes to the Technical 
.. Specifications

Date of Issuance: February 23, 1977



ATTACHMENT TO LICENSE AMENDMENTS 

AMENDMENT NO. 38 TO DPR-38 

AMENDMENT NO. 38 TO DPR-47 

AMENDMENT NO. 35 TO DPR-55 

DOCKETS NOS. 50-269, 50-270 AND 50-287 

Revise Appendix A as follows: 

1. Remove pages 3.1-3 through 3.1-9 and insert revised identically 

numbered pages.  

2. Add pages 3.1-3a, 3.1-6a, 3.1-7a and 3,1-7b.



Pressurization, Heatup, and Cooldown Limitations

§Z~cification 

3.1.2.1 The reactor coolant pressure and the system heatup and cooldown 
rates (with the exception of the pressurizer) shall be limited 
as follows: 

Heatup: 

Heatup rates and allowable combinations of pressure and tempera
tures shall be limited in accordance with Figure 3.1.2-lA Unit 1 

3.1.2-lB Units 2&3.  

Cooldown: 

Cooldown rates and allowable combinations of pressure and tempera
ture shall be limited in accordance with Figure 3.1.2-2A Unit 1 

3.1.2-2B Units 2&3.  

3.1.2.2 Leak Tests 

Leak tests required by Specification 4.3 shall be conducted under 
the provisions of 3.1.2.1.  

3.1.2.3 Hydro Tests 

For thermal steady state system hydro test the system may be 
pressurized to the limits set forth in Specification 2.2 when 
there are fuel assemblies in the core under the provisions of 
3.1.2.1 and to ASME Code Section III limits when no fuel assem
blies are present provided the reactor coolant system is to the 
right of and below the limit line in Figure 3.1.2-3.  

3.1.2.4 The secondary side of the steam generator shall not be pressurized 
above 237 psig if the temperature of the vessel shell is below 
1100F.  

3.1.2.5 The pressurizer heatup and cooldown rates shall not exceed lO0OF/hr.  
The spray shall not be used if the temperature difference between 
the pressurizer and the spray fluid is greater than 4100 F.  

3.1.2,6 Pressurization, heatup and cooldown limitations shall be updated 
based on the results of the reactor vessel materials surveillance 
program described in Specification 4.2.8.

3.1-3 Amendments Nos, 38, 38 & 35

3).1.2
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Bases - Unit 1 

All components in the Reactor Coolant System are designed to withstand the 

effects of cyclic loads due to system temperature and pressure changes.  

These cyclic loads are introduced by normal load transients, reactor trips, 
startup and shutdown operations, and inservice leak and hydrostatic tests.  
The various categories of load cycles used for design purposes are provided 
in Table 4.8 of the FSAR.  

The major components of the reactor coolant pressure boundary have been 
analyzed in accordance with Appendix G to 10CFR50. Results of this analysis, 
including the actual pressure-temperature limitations of the reactor coolant 
pressure boundary, are given in BAW-1421( 7 ).  

Figures 3.1.2-lA, 3.1.2-2A, and 3.1.2-3 present the'pressure-temperature 
limit curves for normal heatup, normal cooldown and hydrostatic test 
respectively. The limit curves are applicable up to the fifth effective 
full power year of operation. These curves are adjusted by 25 psi and 10OF 
for possible errors in the pressure and temperature sensing instruments.  
The pressure limit is also adjusted for the pressure differential between 
the point of system pressure measurement and the limiting component for 
all operating reactor coolant pump combinations.  

The pressure-temperature limit lines shown on Figure 3.1.2-IA for reactor 
criticality and on Figure 3.1.2-3 for hydrostatic testing have been provided 
to assure compliance with the minimum temperature requirements of Appendix 
G to 10CFR50 for reactor criticality and for inservice hydrostatic testing.  

The actual shift in RTNDT of the beltline region material will be established 
periodically during operation by removing and evaluating, in accordance 
with Appendix H to 10CFR50, reactor vessel material irradiation surveillance 
specimens which are installed near the inside wall of the reactor vessel 
in the core region.  

The limitation on steam generator pressure and temperature provide protection 
against nonductile failure of the secondary side of the steam generator. At 
metal temperatures lower than the RTNDT of +60 0 F, the protection against 
nonductile failure if achieved by limiting the secondary coolant pressure 
to 20 percent of the preoperational system hydrostatic test pressure. The 
limitations of 110OF and 237 psig are based on the highest estimated RTNDT 
of +40OF and the preoperational system hydrostatic test pressure of 1312 psig.  
The average metal temperature is assumed to be equal to or greater than the 
coolant temperature. The limitations include margins of 25 psi and 10OF for 
possible instrument error.  

The spray temperature difference is imposed to maintain the thermal stresses 
at the pressurizer spray line nozzle below the design limit.

Amendments Nos. 38, 38 & 353.1-3a



Bases Units 2 and 3 

All reactor coolant system components are designed to withstand the effects 

of cyclic loads due to system temperature and pressure changes. (1) These 

cyclic loads are introduced by unit load transients, reactor trips, and unit 

heatup and cooldown operations. The number of thermal and loading cycles 

used for design purposes are shown in Table 4-8 of the FSAR. The maximum 
unit heatup and cooldown rate of 100OF per hour satisfies stress limits for 
cyclic operation. (2) The 237 psig pressure limit for the secondary side 
of the steam generator at a temperature less than 110OF satisfies stress 
levels for temperatures below the DTT. (3) The reactor vessel plate material 
and welds have been tested to verify conformity to specified requirements 
and a maximum NDTT value of 20OF has been determined based on Charpy V-Notch 
tests. The maximum NDTT value obtained for the steam generator shell material 
and welds was 400F.  

Figures 3.1.2-lB and 3.1.2-2B contain the limiting reactor coolant system 
pressure-temperature relationship for operation at DTT( 4 ) and below to 
assure that stress levels are low enough to preclude brittle fracture.  
These stress levels and their bases are defined in Section 4.3.3 of the FSAR.  

i 

As a result of fast neutron irradiation in the region of the core, there will 
be an increase in the NDTT with accumulated nuclear operation. The predicted 
maximum NDTT increase for the 40-year exposure is shown on Figure 4.10.(4) 
The actual shift in NDTT will be determined periodically during plant opera
tion by testing of irradiated vessel material samples located in this reactor 
vessel.(5) The results of the irradiated sample testing will be evaluated 
and compared to the design curve (Figure 4-11 of FSAR) being used to predict 
the increase in transition temperature.  

The design value for fast neutron (E > 1 MeV) exposure of the reactor vessel 
is 3.0 x 1010 n/cm2 -- s at 2,568 MWt rated power and an integrated exposure 
of 3.0 x 1019 n/cm2 for 40 years operation. (6) The calculated maximum 
values are 2.2 x 1010 n/cm2 -- s and 2.2 x 1019 n/cm2 integrated exposure 
for 40 years operation at 80 percent load. (4) Figure 3.1.2-lB is based on 
the design value which is considerably higher than the calculated value.  
The DTT value for Figure 3.1.2-1B is based on the projected NDTT at the end 
of the first two years of operation. During these two years, the energy 
output has been conservatively estimated to be 1.7 x 106 thermal megawatt 
days, which is equivalent to 655 days at 2,568 MWt core power. The projected 
fast neutron exposure of the reactor vessel for the two years is 1.7 x 1018 
n/cm2 which is based on the 1.7 x 106 thermal megawatt days and the design 
value for fast neutron exposure.  

The actual shift in NDTT will be established periodically during plant 
operation by testing vessel material samples which are irradiated cumulatively 
by securing them near the inside wall of the vessel in the core area. To 
compensate for the increases in the NDTT caused by irradiation, the limits 
on the pressure-temperature relationship are periodically changed to stay 
within the established stress limits during heatup and cooldown.

Amendments Nos. 38, 38 & 353.1-4



The NDTT shift and the magnitudes of the thermal and pressure stresses are 

sensitive to integrated reactor power and not to instantaneous power level.  

Figure 3.1.21B and 3.1.2-2B are applicable to reactor core thermal ratings 
up to 2,568 MWt.  

The pressure limit line on Figure 3.1.3-lB has been selected such that the 
reactor vessel stress resulting from internal pressure will not exceed 15 
percent yield strength considering the following: 

1. A 25 psi error is measured pressure.  

2. System pressure is measured in either loop.  

3. Maximum differential pressure between the point of system 
pressure measurement and reactor vessel inlet for all operating 
pump combinations.  

For adequate conservatism in fracture toughness including size (thickness) 
affect, a maximum pressure of 550 psig below 275 0 F with a maximum heatup 
and cooldown rate of 50°F/hr has been imposed for the initial two year 
period as shown on Figure 3.1.2-lB. During this two year period, a fracture 
toughness criterion applicable to Oconee Units 2 and 3 beyond this period 
will be developed by the AEC. It will be based on the evaluation of the 
fracture toughness properties of heavy section (thickness) steels, both 
irradiated and unirradiated, for the AEC-HSST program and the PVRC program, 
and with considerations of test results of the Oconee Units 2 and 3 reactor.  
surveillance programs.  

The spray temperature difference restriction is imposed to maintain the 
thermal stresses at the pressurizer spray line nozzle below the design 
limit. Temperature requirements for the steam generator correspond with 
the measured NDTT for the shell.  

REFERENCES 

(1) FSAR Section 4.1.2.4.  

(2) ASME Boiler and Pressure Code, Section III, N-415.  

(3) FSAR Section 4.3.10.5.  

(4) FSAR Section 4.3.3.  

(5) FSAR Section 4.4.6.  

(6) FSAR Sections 4.1.2.8 and 4.3.3.  

(7) Analysis of Capsule OCl-F from Duke Power Company Oconee Unit I 
Reactor Vessel Materials Surveillance Program, BAW-1421 Rev. 1, 
September 1975.

3.1-5 Amendments Nos. 38, 38 & 35
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Minimum Conditions for Criticality

Specýifica~tion 

3.1.3.1 The reactor coolant temperature shall be above 525 0 F except for 
portions of low power physics testing when the requirements of 
Specification 3.1.9 shall apply.  

3.1.3.2 Reactor coolant temperature shall be above the criticality limit 
of 3.1.2-LA (Unit 1) or above DTT + 10OF (Units 2 and 3).  

3.1.3.3 When the reactor coolant temperature is below the minimum tempera
ture specified in 3.1.3.1 above, except for portions of low power 
physics testing when the requirements of Specification 3.1.9 shall 
apply, the reactor shall be subcritical by an amount equal to or 
greater than the calculated reactivity insertion due to depressuri
zation.  

3.1.3.4 The reactor shall be maintained subcritical by at least l%Ak/k 
until a steam bubble is formed and a water level between 80 and 
396 inches is established in the pressurizer.  

3.1.3.5 Except for physics tests and as limited by 3.5.2.1, safety rod 
groups shall be fully withdrawn prior to any other reduction in 
shutdown margin by deboration or regulating rod withdrawal during 
the approach to criticality. The regulating rods shall then be 
positioned within their position limits defined by Specification 
3.5.2.5 prior to deboration.  

Bases 

At the beginning of the initial fuel cycle, the moderator temperature coeffi
cient is expected to be slightly positive at operating temperatures with the 
operating configuration of control rods.(l) Calculations show that above 
5250 F, the consequences are acceptable.  

Since the moderator temperature coefficient at lower temperatures will be 
less negative or more positive than at operating temperature,( 2 ) startup and 
operation of the reactor when reactor coolant temperature is less than 5250 F 
is prohibited except where necessary for low power physics tests.  

The potential reactivity insertion due to the moderator pressure coefficient( 2 ) 
that could result from depressurizing the coolant from 2100 psia to saturation 
pressure of 900 psia is approximately 0.16k/k.  

During physics tests, special operating precautions will be taken. In addi
tion, the strong negative Doppler coefficient(l) and the small integrated 
Ak/k would limit the magnitude of a power excursion resulting from a reduc
tion of moderator density.  

The requirement that the reactor is not to be made critical below the limits 
of Specification 3.1.2-1 provides increased assurance that the proper relation-I 
ship between primary coolant pressure and temperature will be maintained rela
tive to the NDTT of the primary coolant system. Heatup to this temperature 
will be accomplished by operating the reactor coolant pumps.

3.1-8 Amendments Nos. 38, 38 & 35

3.1.3



if the shutdown margin required by Specification 3.5.2 is maintained, there 
is no possibility of an accidental criticality as a result of a decrease of 

coolant pressure.  

The requirement for pressurizer bubble formation and specified water level 

when the reactor is less than 1% subcritical will assure that the reactor 

coolant system cannot become solid in the event of a rod withdrawal accident 

or a startup accident.(3) 

The requirement that the safety rod groups be fully withdrawn before criti

cality ensures shutdown capability during startup. This does not prohibit 

rod latch confirmation, i.e., withdrawal by group to a maximum of 3 inches 

withdrawn of all seven groups prior to safety rod withdrawal.  

The requirement for regulating rods being within their rod position limits 

ensures that the shutdown margin and ejected rod criteria at hot zero power 

are not violated.  

REFERENCES 

(1) FSAR, Section 3 

(2) FSAR, Section 3.2.2.1.4 

(3) FSAR, Supplement 3, Answer 14.4.1 

3.1-9 Amendments Nos. 38, 38 & 35
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" lop ,UNITED STATES 
,NUCLEAR REGULATORY COMMISSION 

" -. WASHINGTON, D. C. 20555 

DUKE POWER COMPANY 

DOCKET NO. 50-270 

OCONEE NUCLEAR STATION, UNIT NO. 2 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 38 

License No. DPR-47 
1. The Nuclear Regulatory Commission (the Commission) has found that: 

A. The application for amendment by Duke Power Company (the licensee) 
dated October 1, 1975, complies with the standards and requirements 
of the Atomic Energy Act of 1954, as amended (the Act), and the Commission's rules and regulations set forth in 10 CFR Chapter I; 

B. The facility will operate in conformity with the application, 
the provisions of the Act, and the rules and regulations of 
the Commission; 

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

D. The issuance of this amendment will not be inimical to the 
common defense and security or to the health and safety of 
the public; and 

E. The issuance of this amendment is in accordance with 10 CFR Part 51 of the Commission's regulations and all applicable requirements 
have been satisfied.
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2. Accordingly, the license is amended by changes to the Technical 
Specifications as indicated in the attachment to this license 
amendment and paragraph 3.B of Facility License No. DPR-47 is 
hereby amended to read as follows: 

(2) Technical Specifications 

The Technical Specifications contained in Appendices 
A and B, as revised through Amendment No.38 , are 
hereby incorporated in the license. The licensee 
shall operate the facility in accordance with the 
Technical Specifications.  

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

FOR THE NUCLEAR REGULATORY COMMISSION 

A. Sc wencer, Chief 
Operating Reactors Branch #1 
Division of Operating Reactors 

Attachment: 
Changes to the Technical 

Specifications

Date of Issuance: February 23, 1977
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DUKE POWER COMPANY 

DOCKET NO. 50-287 

OCONEE NUCLEAR STATION, UNIT NO. 3 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 35 

License No. DPR-55 

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

A. The application for amendment by Duke Power Company (the licensee) 
dated October 1, 1975, complies with the standards and requirements 
of the Atomic Energy Act of 1954, as amended (the Act), and the 
Commission's rules and regulations set forth in 10 CFR Chapter I; 

B. The facility will operate in conformity with the application, 
the provisions of the Act, and the rules and regulations of 
the Commission; 

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

D. The issuance of this amendment will not be inimical to the 
common defense and security or to the health and safety of 
the public; and 

E. The issuance of this amendment is in accordance with 10 CFR Part 
51 of the Commission's regulations and all applicable requirements 
have been satisfied.
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2. Accordingly, the license is amended by changes to the Technical 
Specifications as indicated in the attachment to this license 
amendment and paragraph 3.B of Facility License No. DPR-55 is 
hereby amended to read as follows: 

(2) Technical Specifications 

The Technical Specifications contained in Appendices 
A and B, as revised through Amendment No. 35 , are 
hereby incorporated in the license. The licensee 
shall operate the facility in accordance with the 
Technical Specifications.  

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

FOR THE NUCLEAR REGULATORY COMMISSION 

A. Schwencer, Chief 
Operating Reactors Branch #1 
Division of Operating Reactors 

Attachment: 
Changes to the Technical 
.. Specifications

Date of Issuance: February 23, 1977



" REG UNITED STATES 

1',-_ NUCLEAR REGULATORY COMMISSION 
WASHINGTON, D. C. 20555 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

SUPPORTING AMENDMENT NO, 38 TO FACILITY LICENSE NO. DPR-38 

AMENDMENT NO. 38 TO FACILITY LICENSE NO, DPR-47 

AMENDMENT NO. 35 TO FACILITY LICENSE NO. DPR-55 

DUKE POWER COMPANY 

OCONEE NUCLEAR STATION, UNITS NOS, 1, 2 AND 3 

DOCKETS NOS. 50-269, 50-270 AND 50-287 

Introduction 

By letter dated October 1, 1975, Duke Power Company (licensee), requested 
revisions to the Oconee Nuclear Station Technical Specifications which 
would incorporate changes to the Oconee Unit 1 pressurization, heatup 
and cooldown limitations (pressure-temperature operating limit curves), 
and to the reactor vessel material surveillance program.  

Discussion 

The Oconee Nuclear Station Technical Specifications require that the 
curves for heatup and cooldown be updated within two years of power 
operation in accordance with appropriate criteria accepted by the NRC.  
(Formerly AEC). Two years of power operation is defined as 1.7 x 106 
thermal megawatt-days. The licensee's October 1, 1975 submittal is in 
response to this requirement.  

Evaluation 

The Oconee Unit 1 pressure-temperature operating limit curves, 
Figures 3.1.2-lA, 3.1.2-2A and 3.1.2-3 are based on calculations for 
operation through 5 effective full power years (EFPY). These curves 
were prepared based on data from a Babcock & Wilcox Report, "Analysis of 
Capsule OCI-F From Duke Power Company Oconee Unit 1 Reactor Vessel 
Materials Surveillance Program," BAW-1421 Revision 1, dated September 1975.  

We have reviewed BAW-1421, Revision 1 and the proposed pressure-temperature 
operating limit curves. The data does not adequately support the use of 
these curves for 5 EFPY. We have, therefore, performed independent 
calculations based on the methods of Regulatory Guide 1.99. Based on our 
independent calculations and our review of BAW-1421, we have concluded 
however, that the use of these curves is acceptable through 4 EFPY.



-2-

Following discussion with the licensee, the amendment has been prepared 
reflecting this limitation.  

Discussions with the licensee indicated that revisions to the Oconee 
reactor vessel material surveillance program are being evaluated by 
the licensee and will be submitted to the Commission prior to Unit 1, 
Cycle 4 operation. Based on these discussions action on the Technical 
Specification change proposed October 1, 1975, has been deferred.  

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

Conclusion 

We have concluded, based on the considerations discussed above, that: 
(1) because the amendments do not involve a significant increase in the 
probability or consequences of accidents previously considered and do 
not involve a significant decrease in a safety margin, the amendments 
do not involve a significant hazards consideration, (2) there is reasonable 
assurance that the health and safety of the public will not be endangered 
by operation in the proposed manner, and (3) such activities will be 
conducted in compliance with the Commission's regulations and the 
issuance of these amendments will not be inimical to the common defense 
and security or to the health and safety of the public.

Date: February 23, 1977



UNITED STATES NUCLEAR REGULATORY COMMISSION 

DOCKETS NOS. 50-269, 50-270 AND 50-287 

DUKE POWER COMPANY 

NOTICE OF ISSUANCE OF AMENDMENTS TO FACILITY 
"OPERATING LICENSES 

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

Amendments Nos. 38, 38 and 35 to Facility Operating Licenses Nos. DPR-38, 

DPR-47 and DPR-55, respectively, issued to Duke Power Company which 

revised the Technical Specifications for operation of the Oconee Nuclear 

Station Units Nos. 1, 2 and 3, located in Oconee County, South Carolina.  

The amendments are effective as of the date of issuance.  

These amendments revise the common Oconee Station Technical 

Specifications to incorporate changes to the Oconee Unit 1 pressurization, 

heatup and cooldown limitations.  

The application for the amendments complies with the standards 

and 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 

amendments. Prior public notice of these amendments was not required 

since the amendments do not involve a significant hazards consideration.  

The Commission has determined that the issuance of these amendments 

will not result in any significant environmental impact and that pursuant 

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



declaration and environmental impact appraisal need not be prepared in 

connection with the issuance of these amendments.  

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

application for amendments dated October 1, 1975, (2)/Amendments Nos. 38, 
3 8 and 35 to Licenses Nos. DPR,38, DPR-47 and DPR-55, respectively, 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, NW., Washington, D.C. and at the Oconee County Library, 

201 South Spring Street, Walhalla, South Carolina 29691. 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 Operating Reactors.  

Dated at Bethesda, Maryland, this 23rd day of February 1977.  

FOR THE NUCLEAR REGULATORY COMMISSION 

A. fencer, Chief 
Operating Reactors Branch #1 
Division of Operating Reactors


