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APPENDICES 

Appendix A - Chronology of Regulatory Review of Oconee Unit 1 Internals 
Failure and Redesign



1.0 INTRODUCTION 

The Duke Power Company (applicant), has requested a license to 

construct and operate three pressurized water reactors, identified 

as Units 1, 2, and 3 at its Oconee Nuclear Station in Oconee 

County, South Carolina.  

On June 2, 1969, the applicant filed, as Amendment 7, the Final 

Safety Analysis Report required by Section 50.34(b) of Chapter 10 

of the Code of Federal Regulations as a prerequisite to obtaining 

an operating license for each unit.  

The regulatory staff published its Safety Evaluation Report 

(original Safety Evaluation Report) for Unit 1 December 29, 1970.  

Subsequently a supplemental review of the plant's emergency 

core cooling systems was performed in accordance with the criteria 

described in the Interim Policy Statement published in the FEDERAL 

REGISTER on June 29, 1971 (36 F.R. 12247). Based upon this 

review the staff issued Supplement 1 to the original Safety 

Evaluation Report on March 24, 1972.  

In March 1972, the Oconee Unit 1 suffered damage to the steam 

generators and reactor vessel internals requiring significant 

design modifications. We have reviewed these design modifications 

and our evaluation is contained in this document. This document is
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in the same format as the original Safety Evaluation Report for 

ease of reference. Our evaluation of the reactor internals prior 

to modification is contained on pages 20-32 of that report.  

Failure of and damage to vessel internals are believed to have 

been caused by flow induced vibration, and damage to the steam 

generators was caused by loose parts resulting from the vessel 

internals failures. The Babcock & Wilcox Company (B&W),the 

system supplier, has assessed the failures and damage and analyzed 

the cause through extensive examination, laboratory and full scale 

tests and system mockups. The results of this assessment and 

analysis have been reviewed by the regulatory staff. In addition, 

B&W has redesigned the vessel internals and modified them where 

required to prevent a recurrence of these failures.  

The damage to Oconee Unit 1 has been repaired and the modifications 

required by the new design have been completed. B&W has provided 

for an extensive vibration and loose parts monitoring-program to 

be carried out during continuation of hot functional tests in 

Unit 1 to assure that the system response is well understood and is 

within design predictions and limits. We have reviewed these 

programs, have found them to be acceptable, and will follow closely 

the results of the program throughout the hot functional tests now 

underway.
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5.0 REACTOR COOLANT SYSTEM 

5.1 General 

At the conclusion of the first phase of the hot functional testing 

program of Oconee Unit 1 on March 11, 1972, an inspection of the 

reactor coolant system revealed that several reactor internals 

components had failed and had caused significant damage to hardware 

within the reactor vessel and to both steam generators. This 

incident was formally reported to the AEC on April 4, 1972. Since 

learning of the incident the regulatory staff has been actively 

involved in reviewing the matter both through visual inspections 

and the review of data and of corrective engineering design developed 

by the applicant in order to assess and evaluate the safety implications.  

Appendix A provides a chronology of the regulatory review including 

field trips, meetings with the applicant and submittal of important 

documents. The following sections of this supplement summarize 

our safety evaluation.  

5.2 REACTOR COOLANT SYSTEM COMPONENTS 

Damage to the steam generators in the primary system was caused 

by the impact of portions of the failed internals components from 

the reactor vessel. This damage was confined to the upper steam 

generator plenum region and consisted of deformation of the tube 

ends, the tube sheet clad and the dome wall clad. Since the steam 

generators could be repaired by approved repair procedures judged



to be adequate to restore the generators to their original quality 

no further safety evaluation was warranted other than to verify 

the acceptability of the restoration by inspection and test which 

has been done. This safety evaluation deals with the cause and 

prevention of flow induced vessel internals failure. The failures 

experienced were: 

a. Incore instrument nozzles (21 broken off and remaining 31 

damaged).  

b. Incore instrument guide tubes (4 broken off, 4 cracked and 

remaining 44 no apparent damage).  

c. Thermal shield (evidence of movement, wear and mating surface 

damage).  

d. Instrumentation guide tubes (2 broken off and remaining 4 no 

apparent damage).  

As amended through Amendment 37 the Duke Power Company application 

for an operating license for Oconee Unit 1 references four B&W 

topical reports dealing with the reactor internals, their failure 

and redesign. They are: 

BAW-10037, Revision 2, November 1972, "Reactor Vessel Model Flow 
Tests" 

BAW-10038, Revision 2, November 1972, "Prototype Vibration Measure
ment Program For Reactor Internals" 

BAW-10050, Revision 1, November 1972, "Evaluation of Oconee Reactor 
Failure"
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BAW-10051, Revision 1, November 1972, "Design of Reactor Internals 
and Incore Instrument Nozzles for Flow-Induced Vibration" 

Our dafety evaluation is based principally upon these reports; visits 

to the reactor site and vendor's facilities; and meetings held with 

the applicant and B&W.  

In the process of reviewing the failure, we have evaluated the 

above reports. We concur with the conclusions set forth in BAW-10050 

Revision 1 that the recommended design modifications on the internals 

have been based upon a conservative application of the response 

and failure data from Oconee Unit 1. We concur with the conclusions 

set forth in KAW-10037 Revision 2 that the reactor vessel scale 

model flow test approach used will verify the core flow distribution, 

However, due to a lack of valid flow forcing functions, B&W has not 

yet demonstrated a dynamic analysis to predict the structural behavior 

of reactor internals when subjected to transient loadings. The 

redesigned internals are accepted for Oconee Unit pending satisfactory 

completion of the new hot functional preoperational tests. The 

results obtained from the preoperational tests will be evaluated prior 

to permitting significant power operation to confirm this acceptability.  

The lack of valid vibration predictions precludes our acceptance 

at this time of BAW-10038 and BAW-10051 with respect to the designation 

of Oconee 1 as a prototype for follow-on plants.
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In BAW-10050 Revision 1, B&W describes its investigation on the 

cause of the preoperational test failure. On the basis of the 

metallographic examination of the failure surfaces B&W concluded 

that fatigue due to flow induced vibratory motion was.the major 

failure mode. Component redesign was based upon (a) separation 

of structural frequencies further from vortex shedding frequencies, 

and (b) reduction of the stresses to a level further below the material 

endurance limit. We concur with B&W that such design modifications 

will improve the structural integrity of the reactor internals.  

In BAW-10037, Revision 2, B&W describes the reactor vessel flow 

testing conducted on a one-sixth scale model to investigate flow 

distribution, pressure loss and the pattern of flow mixing from 

the various inlets. The flow characteristics inside the core and 

vent valve testing were emphasized. Both the original and the 

modified designs were tested. The results of the tests showed 

that the modified design provides more uniform flow distribution with 

acceptable pressure loss. The flow rate was slightly higher at 

certain portions of the core and required further minor modifications 

in design. We concur with B&V on the approach used to verify the 

core flow distribution.  

In BAW-10051, Revision 1, B&W describes the attempts made to 

justify the reactor internals design modifications by computing
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responses of modified components to flow induced vibration.  

However, the actual flow forcing functions may not be verified 

until completion of the new preoperational vibration test program 

for Oconee Unit 1. Until the required verification is available, 

we cannot concur with the applicant's conclusion on this matter.  

The applicant has stated that further steps will be taken, including 

component testing of instrument guide tubes and incore nozzle 

assembles, to provide a better understanding of the vibration 

behavior. In addition a more definitive understanding of the 

thermal shield vibration response characteristics will be sought 

through further evaluation of the Oconee Unit 1 response and failure 

data.  

In BAW-10038, Revision 2, B&W describes its prototype preoperational 

vibration testing program for reactor internals. The applicant 

cannot provide valid vibration predictions as required by Safety 

Guide 20, "Vibration Measurements on Reactor Internals" for prototype 

qualification because of the lack of conclusive dynamic analysis.  

Therefore, we cannot complete our prototype qualification evaluation 

of Oconee Unit 1 at this time.  

5.3 Conclusion 

Based on the above evaluation and the information presented in our 

original Safety Evaluation Report we conclude that there is reasonable
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assurance that the redesign of the Oconee Unit 1 reactor internals 

is acceptable pending confirmation by the vibration testing to be 

conducted during the preoperational tests. Operations of Unit 1 

will be restricted to no greater than 5.0% full rated power 

until the results of preoperational testing have been evaluated by 

the regulatory staff.



APPENDIX A 

CHRONOLOGY OF REGULATORY REVIEW OF OCONEE UNIT 1 INTERNALS FAILURE AND 
REDESIGN 

1. March 29-30, 1972 Site visit to Oconee to view Unit 1 
internals and steam generator damage.  

2. April 6, 1972 Meeting at Barberton with B&W and 
Duke to discuss steam generator repairs 
and vibration testing of internals for 
Oconee Unit 1.  

3. May 24, 1972 Meeting at Bethesda with B&W and Duke to 
discuss repair of steam generators and 
vessel internals for Oconee Unit 1.  

4. August 7, 1972 Meeting at Bethesda with B&W and Duke to 
discuss vibration monitoring of vessel 
internals.  

5. September 15, 1972 Application Amendment No. 35 provided 
B&W topical reports, BAW-10037, BAW-10038, 
BAW-10050, BAW-10051.  

6. October 25, 1972 Meeting at Bethesda with B&W and Duke to 
discuss reactor vessel internals redesign 
and vibration monitoring.
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S50-270 
and 50-27 

Duke Power Cottpany 
ATIN: Mr. Austin C. Thies 

Senior Vice President 
Production & Transmission 

P. 0. Box 2178 
Charlotte, North Carolina> 28201 

Gentiemei: 

The Regulatory staff's continuing review of reactor power plant safety 
indicates that the consequences of postulated pipe failures outside of 
the containment structure, including the rupture. &b a main steam or 
feedwater line, need to be adequately documented and analyzediby 
licensees and applicants and evauated by -the. staff as -soon as possible.  
Criterion No. 4 of the Ca iission'P General Design Criteria, listed in 
Appendix A of 10 CFR 50 requires that: 

T tructures, systems and componenbs important to safety 
shall be desigmed to. accommodate the effects of and to be 
compatible with the environental conditions associated 
with normal operation, maintenance, testing and postulated 
accidenta. including loss-of-coolant accidents. These 
structures, systems, and components shal be appropriately 
protected against dynamic effects, including the effects of 
missiles discharging fluids, that may 
result from equipment failures and from events and conditions 
outside the nuclear power unit.  

The previous version of the Colitissionls General Design Criteria also 
reflects the above requirements.  

Thus, a nuclear plant should be designed so that the reactor can be shut
dowin and maintained in a safe shutdown condition in the event of a 
postulated ruliture, outside contaitment, of a pipe containing a high energy 
fluid, including the double ended rupture of the largest pipe in the main 
stear and feedwater systems Plant structures, systems,.and. components 
inbortant to safety should be designed.and located in the facility to 
accommodate the effects of such a postulated pipe failure to the extent 
necessary to assure that ,a safe shutdown condition of the reactor can be 

decepishe an^Irqitain



Duke Power Compn a 2 

Based on the information we presently have available ,to us on the Oconee 
plant, Units 1, 2 and 3, we understand that one, steam line passes through 
the containment wall clear of all other buildings and into the turbine 
building. The other steam line 'passes through the penetration room and 
auxiliary building. into the. turbine building. Fron this it appears that 
failure due to pipe whip or overpressure of the closed compartment may be 
possible and some modifications of the. facility may be necessary.  

We uest that you provide us with analyses and other relevant information 
needed to determine the consequences of such an event, using the guidance 
provided in the enclosed general information request. The enclosure 
represents our basic information -requiremehts for plants now being con
structed or operating. You should determine the applicability, for the 
Oconee facility, Units l, 2 and3, of the items listed in the enclosure.  

If the results of your analyses.indicate that changes in the design of 
structures, systems, or: compbnents are necessary to assure safe reactor 
shitdown in the event this postulated accident situation should occur, 
please provide information on your plans .to revisethe .design of your 
facility. to accommodate the postulated .failures described above. Any design 
modifications proposed should include appropriate consideratiori of the 
guidelines and requests for information in .the 'enclosure.  

We will also need, as soon as possible, estilmates of the schedule for 
design, fabrication,.., and installation 'of any modifications found to' be 
necessary. Please inform us within 7 days after receipt of this letter 
when we may expect to receive an amendment with your analysis of this 
postulated accident situation for the Oconee facility, Units 1, 2 and 3, 
a description of any proposed modifications, and the schedule estimates 
described above. Sixty -copies of the amendment should be provided.  

A copy of the ommission's press announcement on this matter is also enclosed 
for your information.  

Sincerely, 

OriginafSigne by 
slN.Gabbusso 

A. ~Giambusso, Deputy Director 
for Reactor'Projects._ 

Directorate of Licensing 

Er losures: 
As stated 

no So no to Wre
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General Information Required for Consideration 
of the Effects of a Piping System Break Outside Containment 

The following is a general list of information required for AEC review 

of the effects of a piping system break outside containment, including 

the double ended rupture of the largest pipe in the main steam and feed

water systems, and for AEC review of any proposed design changes 

that may be found necessary. Since piping layouts are substantially 

different from plant to plant, applicants and licensees should determine 

on an individual plant basis the applicability of each of the following 

items for inclusion in their submittals.  

1. The systems (or portions of systems) for which protection against pipe 

whip is required should be identified. Protection from pipe whip need 

not he provided if any of the following conditions will exist: 

(a) Both of the following piping system conditions are met: 

(1) the service temperature is less than 200. F; and 

(2) the design pressure is 275 psig or less; or 

(h) The piping-is physically separated (or isolated) from structures, 

systems, or components important to safety by protective barriers, 

or restrained from whipping by plant design features, such as 

concrete encasement; or 

(c) Following a single break, the unrestrained pipe movement of either 

end of the ruptured pipe in any possible direction about a plastic 

hinge formed at the nearest pipe whip restraint cannot impact any 

structure, system, or component important to safety; or
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1 

(d) The internal energy level associated with the whipping pipe 

can be demonstrated to be insufficient to impair the safety 

function of any structure1 system, or component to an 

unacceptable level.  

2. The criteria used to determine the design basis piping break locations 

in the piping systems should be equivalent to the following: 

2 
(a) ASME Section III Code Claqs I piping breaks should be 

postulated to occur at the following locations in each 

3 
piping run or branch run: 

(1) the terminal ends; 

(2) any intermediate locations between terminal ends where 

the primary plus secondary stress intensities S (circum
a 

ferential or longitudinal) derived on an elastically 

The internal fluid energy level associated with the pipe break reaction 
may take into account any line restrictions (e.g., flow limiter) between 
the pressure source and break location, and the effects of either single
ended or double-ended flow conditions, as applicable. The energy level 
in a whipping pipe may be considered as insufficient to rupture an impacted 
pipe of equal or greater nominal pipe size and equal or heavier wall 
thickness.  

2 Piping is a pressure retaining component consisting of straight or curved 
pipe and pipe fittings (e.g., elbows, tees, and reducers).  

3 A piping run interconnects components such as pressure vessels, pumps, and 
rigidly fixed valves that may act to restrain pipe movement beyond that 
required for design thermal displacement. A branch run differs from a 
piping run only in that it originates at a piping intersection, as a 
branch of the main pipe run.
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calculated basis under the loadings associated with one 

half safe shutdown earthquake and operational plant 

4 5 
conditions exceeds 2.0 S for ferritic steel, and 

m 

2.4 S for austenitic steel; 
a 

(3) any intermediate locations between terminal ends where 

6 
the cumulative usage factor (U) derived from the piping 

fatigue analysis and based on all normal, upset, and 

testing plant conditions exceeds 0.1; and 

(4) at intermediate locations in addition to those determined 

by (1) and (2) above, selected on a reasonable basis as 

necessary to provide protection. As a minimum, there 

should be two intermediate locations for each piping run 

or branch run.  

(b) ASME Section III Code Class 2 and 3 piping breaks should be 

postulated to occur at the following locations in each piping 

run or branch run: 

(1) the terminal ends; 

Operational plant conditions include normal reactor operation, upset 
conditions (e.g., anticipated operational occurrences) and testing 
conditions.  

5 S is the design stress intensity as specified in Section III of the 
m 

ASME Boiler and Pressure Vessel Code, "Nuclear Plant Components." 

6 
U is the cumulative usage factor as specified in Section III of the 
ASME Boiler and Pressure Vessel Code, "Nuclear Power Plant Components."
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(2) any intermediate locations between terminal ends where 

either the circumferential or longitudinal stresses derived 

on an elastically calculated basis under the loadings 

associated with seismic events and operational plant 

7 
conditions exceed 0.9 (Sh + SA) or the expansion stresses 

exceed 0.8 S A; and 

(3) intermediate locations in addition to these determined by 

(2) above, selected on reasonable basis as necessary to 

provide protection. As a minimum, there should be two 

intermediate locations for each piping run or branch run.  

3. The criteria used to determine the pipe break orientation at the break 

locations as specified under 2 above should be equivalent to the 

following: 

8 
(a) Longitudinal breaks in piping runs and branch runs, 4 inches 

nominal pipe size and larger, and/or 

S is the stress calculated by the rules of NC-3600 and ND-3600 for 
h 

Class 2 and 3 components, respectively, of the ASME Code Section III 
Winter 1972 Addenda.  

SA is the allowable stress range for expansion stress calculated by the 

rules of NC-3600 of the ASME Code, Section III, or the USA Standard Code 
for Pressure Piping, ANSI B31.1.0-1967.  

8Longitudinal breaks are parallel to the pipe axis and oriented at any 
point around the pipe circumference. The break area is equal to the 
effective cross-sectional flow area upstream of the break location.  
Dynamic forces resulting from such breaks are assumed to cause lateral 
pipe movements in the direction normal to the pipe axis.
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(b) Circumferential breaks in piping runs and branch runa exceeding 

1 inch nominal pipe size.  

4. A summary should be provided of the dynamic analyses applicable 
to the 

design of Category I piping and asRociated supports 
which determine 

the resulting loadings as a resuit of a poit sted pipe break including: 

(a) The locations and number of design basis breaks 
on which the 

dynamic analyses are based.  

(b) The postulated rupture orientation, such as a 
circumferential 

and/or longitudinal break(s), for each postulated design basis 

break location..  

(c) A description of the forcing functions used for the pipe whip 

dynamic analyses including the direction, rise time, magnitude, 

duration and initial conditions that edequately represent the 

jet stream dynamics and the system pressure 
difference.  

(d) Diagrams of mathematical models used for the dynamic analysis.  

(e) A summary of the analyses which demonstrates that 
unrestrained 

motion of ruptured lines will not damage to an unacceptable 

degree, structure, systems, or components important to safety, 

such as the control room.  

Circumferential breaks are perpendicular to the pipe axis, and the break 

area is equivalent to the internal cross-sectional area of the ruptured 

pipe. Dynamic forces resulting from such breaks are assumed 
to separate 

the piping axially, and cause whipping in any direction 
normal to the 

pipe axis.
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5. A description should be provided of the measures, as applicable, to 

protect against pipe whip, blowdown jet and reactive forces including: 

(a) Pipe restraint design to prevent pipe whip impact; 

(b) Protective provisions for structures, systems, and components 

required for safety against pipe whip and blowdown jet and 

reactive forces; 

(c) Separation of redundant features; 

(d) Provisions to separate physically piping and other components 

of redundant features; and 

(e) A description of the.typical pipe whip restraints and a summary 

of number and location of all restraints in each system.  

6. The procedures that will be used to evaluate the structural adequacy 

of Category I structures and to design new seismic Category I structures 

should be provided including: 

(a) The method of evaluating stresses, e.g., the working stress 

method and/or the ultimate strength method that will be used; 

(b) The allowable design stresses and/or strains; and 

(c) The load factors and the load combinations.  

7. The design loads, including the pressure and temperature transients, 

the dead, live and equipment loads; and the pipe and equipment static, 

thermal, and dynamic reactions should be provided.
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8. Seimic Category I structural elements such as floors, interior 

walls, exterior walls, building penetrations and the buildings 

as a whole should be analyzed for eventual reversal of loads due 

to the postulated accident.  

9. If new openings are to be provided in existing structures, the 

capabilities of the modified structures to carry the design loads 

should be demonstrated.  

10. Verification that failure of any structure, including nonseismic 

Category I structures, caused by the accident, will not cause 

failure of any other structure in a manner to adversely affect: 

(a) Mitigation of the consequences of the accidents; and 

(b) Capability to bring the unit(s) to a cold shutdown condition.  

11. Verification that rupture of a pipe carrying high energy fluid will not 

directly or indirectly result in: 

(a) Loss of redundancy in any portion of the protection system 

(as defined in IEEE-279), Class IE electric system (as defined 

in IEEE-308), engineered.safety feature equipment, cable pene

trations, or their interconnecting cables required to mitigate 

the consequences of the steam line break accident and place the 

reactor(s) in a cold shutdown condition; or
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(b) Lose of the ability to cope with accidents due to ruptures 

of pipes other than a steam line, such as the rupture of pipes 

causing a steam or water leak too small to cause a reactor 

accident but large enough to cause electrical failure.  

12. Assurance should be provided that the control room will be habitable 

and its equipment functional after a steam line or feedwater line 

break or that the capability for shutdown and cooldown of the unit(s) 

will be available in another habitable area.  

13. Environmental qualification should be demonstrated by test for.that 

electrical equipment required to function in the steam-air environ

ment resulting from a steam line or feedwater line break. The in

formation required for our review should include the following: 

(a) Identification of all electrical equipment necessary to meet 

requirements of 11 above. The time after the accident in which 

they are required to operate should be given.  

(b) The test conditions and the results of test data showing that 

the systems will perform their intended function in the environ

ment resulting from the postulated accident and time interval of 

the accident. Environmental conditions used for the tests should 

be selected from a conservative evaluation of accident conditions.  

(c) The results of a study of steam systems identifying locations where 

barriers will be required to prevent steam jet impingment from dis

abling a protection system. The design criteria for the barriers 

should be stated and the capability of the equipment to survive 

within the protected environment should be described.



-9

(d) An evaluation of the capability for safety related electrical 

equipment in the control room to function in the environment 

that may exist following a pipe break accident should be 

provided. Environmental conditions used for the evaluation 

should be selected from conservative calculations of accident 

conditions.  

(e) An evaluation to assure that the onsite power distribution 

system and onsite sources (diesels and batteries) will remain 

operable throughout the event.  

14. Design diagrams and drawings of the steam and feedwater lines 

including branch lines showing the routing from containment to the 

turbine building should be provided. The drawings should show 

elevations and include the location relative to the piping runs of 

safety related equipment including ventilation equipment, intakes, 

and ducts.  

15. A discussion should be provided of the potential for flooding of safety 

related equipment in the event of failure of a feedwater line or any 

other line carrying high energy fluid.  

16. A description should be provided of the quality control and inspection 

programs that will be required or have been utilized for piping systems 

outside containment.  

1.7. If leak detection equipment is to be used in the proposed modifications, 

a discussion of its capabilities should be provided.
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18. A summary should be provided of the emergency procedures that would 

be followed after a pipe break accident, including the automatic 

and manual operations required to place the reactor unit(s) in a 

cold shutdown condition. The estimated times following the accident 

for all equipment and personnel operational actions should be included 

in the procedure summary.  

19. A description should be provided of the seismic and quality classi

fication of the high energy fluid piping systems including the steam 

and feedwater piping that run near structures, systems, or components 

important to safety.  

20. A description should be provided of the assumptions, methods, and 

results of analyses, including steam generator blowdown, used to 

calculate the pressure and temperature transients in compartments, 

pipe tunnels, intermediate buildings, and the turbine building 

following a pipe rupture in these areas. The equipment assumed to 

function in the.analyses should be identified and the capability 

of systems required to function to meet a single active component 

failure should be described.  

21. A description should be provided of the methods or analyses performed 

to demonstrate that there will be no adverse effects on the primary 

and/or secondary containment structures due to a pipe rupture outside 

these structures.



UNITED -STATES 
ATOMIC ENERGY COMMISSIO WASHINGTON,DC. 20545 

No. P-429 FOR IMMEDIATE RELEASE 
Contact: Frank Ingram (Wednesday, December 13, 1972) 
Tel. 301/973-7771 

AEC REGULATORY STAFF REQUESTS DATA 
ON PIPE BREAKS IN NUCLEAR PLANTS 

The Atomic Energy Commission's Regulatory Staff is 
asking all utilities that operate nuclear power plants or 
have applied for operating licenses to assess the effects 
on essential auxiliary systems of a major break of the 
largest main steam or feedwater line. These lines carry 
steam from inside the reactor containment building to the 
main turbine in the turbine building, and hot feedwater 
back from the turbine condenser. The utility assessments 
will be evaluated by the AEC's Regulatory Staff.  

The probability of a steam-line rupture is low.  
Nonetheless it will have to be considered in the AEC's 
safety evaluation.  

The review of the pipe break problem has been under way 
for several weeks. It was started after the Advisory Com
mittee on Reactor Safeguards received a letter raising 
questions about the location of pipes in the two-unit 
Prairie Island plant in Minnesota.  

The Regulatory Staff has reviewed the Northern States 
Power Company application to operate Prairie Island, and 
on the basis of data available it has concluded that design 
changes will be required at Prairie Island.  

Based on the new information--to be submitted by utili-' 
ties as soon as possible- -the Staff will determine what 
corrective action, if any, is necessary in each case. The 
changes could include such steps as relocating piping, pro
viding venting of compartments, the addition of piping 
restraints, and, in some cases, structural strengthening.
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n co UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON, D.C. 20545 

Docket Nos. 50-269 DEC 1872 
50-270 

and 50-287 

Duke Power Company 
ATTN: Mr. A. C. Thies 

Senior Vice President 
Production and Transmission 

422 South Church Street 
P. 0. Box 2178 
Charlotte, North Carolina 28201 

Gentlemen: 

We have made a preliminary review of the Duke Power Company Oconee Nuclear 
Station Security Plan, issued November 17, 1972, and find that we require 
additional information to complete our review. We also find the Plan to 
be deficient in the following areas: 

1. the testing of alarms and communication links, 

2. the maintenance of records (visitors log; results of tests, inspection 
and maintenance; list of false alarms and actions taken), 

3. the reporting of threatened or actual attempts of sabotage, 

4. the periodic review and update of the Plan, 

5. the surveillance of the protected area 'at least twice per shift, 

6. the surveillance of vital areas to ascertain equipment status, 

7. the provision for drills, exercises, and tests, and 

8. the security of the operating unit(s), during the period the 
remaining unit(s) are under construction.  

Of those areas which are addressed, many are lacking the required detail.  
Specific deficiencies are detailed in the enclosure to this letter.



Duke Power Company 2 - DEC 6 97Z 

You should provide the required information, correct the noted deficiencies 
and submit the plan as proprietary information in two copies as an amendment 
to your application for operating licenses for Oconee Units 1, 2, and 3 by 
January 5, 1973.  

If you have any questions regarding this matter please contact us.  

Sincerely, 

Original Signed by 
Albert Schwencer 

A. Schwencer, Chief 
Pressurized Water Reactors Branch No. 4 
Directorate of Licensing 

Enclosure: 
Request for Additional Information 

cc: 
William Porter, Esquire 
Duke Power Company 
422 South Church Street 
P. 0. Box 2178 
Charlotte, North Carolina 28201 

DISTRIBUTION 

RCDeYoung 
CRVan Niel 
ASchwencer 
IAPeltier 
RHouston 

OFFICE > .. . _ _ I 

SURNAME ...... .. --mp A- --ncer 

Form AECL7 2 R .-- AE M 0 '] -]7 2 o a s ----- -FomAEC-.31 I ReV. M -A M 0240 c4-16--81465-t 11



REQUEST FOR ADDITIONAL INFORMATION 
OCONEE NUCLEAR STATION 

SECURITY PLAN 

Section Deficiency/Additional Information Required 

2.3 The definition of Vital Area is too narrow. What about 
the reactor itself, and the spent fuel pool? 

3.2 What is the height and construction of the security fence? 
Will it be lighted? Will it be alarmed? Under what 
conditions and for how long, will the main gate and 
guardhouse not be manned? Under what conditions will 
visitors not require an escort while inside the protected 
area? 

3.3 Where will the TV monitor for the intake structure be 
located? Where will the readout(s) be located? Are 
any additional TV monitors contemplated for surveillance 
of vital area? Will visitors be required to sign in 
and sign out? 

4.1 State that the Plan will.be implemented by written procedures.  

4.2 Describe the actions taken in the event of an intrusion into 
the controlled area, and the protected area. State and 
justify the time required for deployment of the security 
guards. What is the average response time for the primary 
local law enforcement agency? 

4.4 Will the security guard force be armed, or will weapons 
be readily available? 

4.5 What is meant by "as required" in the third sentence? 

Sketch Provide separate sketches, to scale, as follows: 
the controlled area and fence, the protected area and fence, 
and the vital areas showing all entrances.



UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON, D.C. 20545 

Docket Nos. 50-26 
50-270 November 20, 1972 

and 50-287 

Duke Power Company 
ATTN: Mr. A. C. Thies 

Senior Vice President 
Production and Transmission 

422 South Church Street 
P. 0. Box 2178 
Charlotte, North Carolina 28201 

RE: Oconee Nuclear Station, Units 1, 2, and 3 

Gentlemen: 

The Commission's Regulatory Staff has completed a.review of fuel 
densification and its effect on reactor operation including transients 
and postulated loss-of-coolant accidents. The Staff's investigations 
and conclusions are reported in "Technical Report on Densification of 
Light Water Reactor Fuels" dated November 14, 1972, a copy of which 
is enclosed for your information and guidance. This report concludes 
that densification of fuel may occur and that the resulting formation 
of fuel column gaps should be anticipated in all light water reactor 
fuels. The report also provides the essential elements to be included 
in calculational models used to account for the effects of fuel densi
fication.  

The Regulatory Staff believes that the fuel for the subject facility(s) 
is susceptible to densification. Therefore, we request that you provide 
the necessary analyses and other relevant data for determining the conse
quences of densification and the effects on normal operation, anticipated 
transients, and accidents, including the postulated loss-of-coolant 
accident, using the guidance provided in the enclosed report. If the 
analyses indicate that changes in design or operating conditions are 
necessary to maintain required margins, you should submit proposed 
changes and operating limitations with the analyses.
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In order that the Regulatory Staff can conduct an expeditious and orderly 
review of these matters, we request that you submit the analyses and 
additional information within 45 days from the date of this letter.  

It is requested that this information be provided with one signed original 
and thirty-nine additional copies. If your submittal is for more than 
one unit, a total of sixty copies is needed.  

Sincerely, 

A. Giambusso, Deputy Director 
for Reactor Projects 

Directorate of Licensing 

Enclosure: 
Technical Report on Densification 

(November 14, 1972) 

cc: William L. Porter, Esquire 
Duke Power Company, 
P. 0. Box 2178 
422 South Church Street 
Charlotte, North Carolina 28201 

Miss Louise Mancum, Librarian 
Oconee County Library 
201 S. Spring Street 
Walhalla, South Carolina 29691
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ATOMIC EINEGY CO M IS ON 
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DIRECTORATE OF REGULATORY OPERATIONS 

In Reply Refer To: DEC 4 1972 
RO: II:RFW 
50-269/72-9 

Duke Power Company 
Attn: Mr. A. C. Thies 

Senior Vice President 
Production and Transmission 

Power Building 
422 South Church Street 
Charlotte, North Carolina 28201 

Gentlemen: 

This refers to the inspection conducted by Mr. Warnick and others of 
this office on October 3-6, 1972, of activities authorized by AEC 
Construction Permit No. CPPR-33 for the Oconee Unit 1 facility, and 
to the discussion of our findings held by Mr. Warnick with Mr. Dick 
and other members of your staff at the conclusion of the inspection.  

Areas examined during this inspection are as described in the enclosed 
inspection report No. 50-269/72-9. Within these areas, the inspection 
consisted (,f selective examinations of procedures and representative 
records, interviews with plant personnel, and observations by the 
inspector.  

Within the scope of the inspection, no violations or safety items 
were observed.  

In accordance with Section 2.790 of the AEC's "Rules of Practice," 
Part 2, Title 10, Code of Federal Regulations, a copy of this letter 
and the enclosed inspection report will be placed in the AEC's Public 
Document Room. If this report contains any information that you (or 
your contractors) believe to be proprietary, it is necessary that you 
make a written application within 20 days to this office to withhold 
such information from public disclosure. Any such application must 
include a full statement of the reasons on the basis of which it is 
claimed that the information is proprietary, and should be prepared so 
that proprietary information identified in the application is contained
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in a separate part of the document. If we do not hear from you in this 
regard within the specified period, the report will be placed in the 
Public Document Room.  

In regards to the item of noncompliance brought to your attention in 
our letter, dated August 30, 1972, please be advised that we have no 
further questions at this time regarding this item.  

A reply to this letter is not necessary. Should you have any questions 
corcerning the matters discussed in this letterhowever, we will be 
glad to discuss them with you.  

Very truly yours, 

ohn G. Davis 
Director 

Enclosure: 
Inspection Report No. 50-269/72-9
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DIRECTORATE OF REGULATORY OPERATIONS 

In Reply Refqr To:- Decemher 4, 1:972 
RO'ItIl50 269' 27G 287 

Duke Power Company 
At tn Mr. A,. C. Thies 

Senior Vice President 
ddtuftio~n and Transmissist 

Pover Biailding 
422 South Church Street 
Charltte, North Carolina 28 20.1 

:Gentlemen: 

The attached Directorate of Regulatory Operations Bul l iJn No. 72-3, 

%1 itoxque. Valve Operator Failures" is sent to you t-o provide you 

1,h thformtg ercie fre the Northern States Pow er Company 

and- the Commonwealthn Edison Company concernin~g valve operator mal

f naos experienced at their respective facilities. nhis inf ormation 

may relate. to the perf"o mance .of similar motoar operatedm valves at your 

fac-iliti-es: 

Very truly yours, 

John GDavis 
Director 

srr 

fnc losu-e: 
Bulletin. 72-3



December 4, 1972 
Directorate of Regulatory 

Operations Bulletin. 72-3 

LIMITORQUE VALVE OPERATOR FAILURES 

We recently received information relating to the malfunction of 
electric type valve operators at two reactors. The valve operators 
were identified as Limitorque Models SMB-00 and SMB-000 which are used 
extensively in safety related systems at a number of PWR and BWR reactor 
facilities. Subsequent investigation identified a specific production 
group of these models which were manufactured between 1969 and mid
1971. The specific deficiencies are described as follows: 

Plant A 

Testing of valves and valve operators used in safety related systems 
at this facility disclosed ten valves that failed to close following 
a "valve full open operation" test. The cause of failure was attributed 
to malfunction of the valve operator torque switch due to a lack of 
proper clearance between the moving parts.of the torque switch unit 
and the inability of the "torque switch torsion spring" to return the 
electrical contacts to a closed position following operation of the 
valve. The weak torsion spring is considered a common mode of failure.  
Approximately 150 valves ranging up to eight inches in size were equipped 
with valve oerators having the faulty switches.  

Plant B 

During a reactor startup, the inboard steam supply valve of the reactor 
core isolation coolant (RCIC) system failed in the open position.  
Several attempts were made unsuccessfully to close the valve. The 
failure was attributed to an internal torsion spring in the valve 
operator torque switch which normally resets the electrical contacts.  
The valve operator in question is similar to the units which failed 
at Plant A.  

Two additional facilities have recently experienced similar failures 
since those reported at Plants A and B.



-2- December 4, 1972 
Directorate of Regulatory 

Operations Bulletin 72-3 

It is requested that you determine whether valve operators of the 
described make, model and vintage are installed or scheduled to be 
installed in your facility. If your findings show that valves installed 
or scheduled to be installed are equipped with the described valve 
operators, please inform this office within thirty days, in writing., 
of the number of valves equipped with the valve operators, the systems 
in which the subject valves are installed or scheduled to be installed, 
a description of corrective actions taken or planned, and the scheduled 
completion date of your corrective actions.  

Should you have any questions concerning this matter, we will be 
pleased to discuss them with you.
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Docket No. 50-269 

Duke Power Company 
ATTN: Mr. A. C. Thies 

Senior Vice President 
Production and Transmission 

422 South Church Street 
P. 0.. Box 2178 
Charlotte, North Carolina 28201 

Gentlemen: 

This refers to your letter of September 11, 1972, requesting a further 
review of our stated position regarding minimum crew size for-multi
unit operation at the Oconee Station and .technical comments on ,your 
basis for proposing fewer personnel than we believe necessary from a 
safety standpoint,.  

As stated in our August 15, 1972 letter to you, significant station 
operating experience is necessary to provide assurance that a shift 
crew of the size you have proposed has the cap4bility to maintain the 
Oconee Station in a safe condition during normal and abnormal operation, 
and to protect the health and safety of the public during potential 
emergency situations. We appreciate the fact that you have researched 
and analyzed your normal and emergency procedures to determine which 
of these are expected to be most demanding on shift personnel and have 
proposed a 'minimum crew size based on these considetations. However, 
in the absence of any operating experience with a large reactor of the 
same desi of the Oconee reactor, such analyses are not considered 
to be of sufficient technical validity to warrant relaxation of our 
normal practice, nor An adequate substitute for operating experience.  

Until your, operating and emergency procedures have been tested through 
use, and modified if considered necessary or desirable, and operating 
personnel have demonstrated their capability to suitably respond to 

OFFICE 
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Docket No. 50-269 

Duke Power Company 
ATTN:,. Mr. A. C. Thies 

Senior Vice President 
Production and Transmission 

422 South.Church Street 
P. 0. Box 2178 
Charlotte, North Carolina 28201 

Gentlemen: 

This refers to your latte of September 11, 1972, r questing a further 
review of our stated posi on regarding minimum c w size for multi
unit operation at the Ocon e Station and technic comments on your 
basis for proposing fewer p reonnel than we bel ye necessary from a 
safety standpoint.  

As stated in our August 15, 1 2 letter to y , significant station 
operating experience is necessa to provid assurance that a shift 
crew of the size you have propos d has the Apability to maintain the 
Oconee Station in a safe conditio during ormal and abnormal operation, 
and to protect the.health and safe of t e public during potential 
emergency situations. We appreciat the fact that you have- researched 
and analyzed your normal and emergenc ocedures to determine which 
of these are expetted to be most dema g on shift personnel and have 
proposed a minimum crew aize based on as considerations. However, 
in the absence of any operating exper an with a large reactor of the 
same design as the Geonee reacto, ' do t find that your conclusions 
are sufficiently persuasive to warr t A e axation of our stated position.  

Until your operAting and emergency procedures aVe been tested through 
use, and modified if considered n cessary or d irable, and operating 
personnel have demonstrated the capability to uitably respond to 

OFFICE-----------------------------------------------------------------------
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Docket No. 50-269 

Duke Powet Cotpny 
ATTN: Mr. A4 C. Thiet 

S r Vice President 
Produ on tanamitsion 

422 South Chrh t et 
P. 0, Box 2178 
Charlotte, North ar 21 

Gentleen 

This refers to. yout letter f September 11, 1972, requdstin6 a further 
review of out stated positionft egarding miniium crew sie for multi

unit operation at the Oconee Stat4 on and technical comments on your 
basis for proposing fewer personnel than we believe edessary from a 
safety standpoint.  

As stated in our August i5, 1972 dttet- 6 you, significant station 
operating expetience is necessary to prov e assurance that a shift 
ctew of the site you have ptoposed has the pabitity to maintain the 
Oconee Station ina safe condition during ao 1 and abnormal operation, 
and to protect the health and safety of the pub id during potential 
emergency stations. We appediate the fact th you have researched 
and analyzed your normal and emergency procedures o determine which 
of these are expected to be most demanding on shift rsonnel and have 
proposed a minian crew size based on these donsidera ions. However, 
in the absence of any operating experience with a larg reactor of the 
same design of the Oconee reactor, such analyebs at not considered 
to be of sufficient technical validity to warant p rel tion of our 

nor an adequate substitute for operating erience.  

Until your operaang and emergency procedures have been tested through 
use, and modified if considered' necessary or desiabie, and opersting 

personnel have demonstrated their capability to suitably respond to 

OFFICEp

SURNAME - ---
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expected and unexpected occurrendes during plant operation, we retain 
convinced that the crew size should, as a minimum, cotrespond to that secified in our letter toy August 15 

Sincerely, 

Signed) John F. O'Leary 

ohn 94 O'Leary 
Directo Of liensing 

W illiam L. Porter, Esquire 
Duke Power Company 
422 South Church Street 
P. 0. Box 2178 
Charlotte, North Carollt 28201 
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Duke Power CoDSkovholt 
ATTN: Mr. 'A. C Thies FSchroeder 

Senior Vice President RRMaccary 
Production and Transmission DKnuth 

422 South Church Street RTedesco 
P. 0. Box 2178 HDenton 
Charlotte, .North Carolina 28201 

Gentlemen: 

Please refer to your letter to me of\September 11, 1972 requesting that 
we further review our position regarding minimum crew size for multi
unit operation at the Oconee Station and your basis for proposing fewer 
personnel than required by our position. \ 

As stated in our August15, 1972 letter to you, experience is necessary 
to prove safe operation with crew sizes specified and to verify the 
validity of operating, abnorm A condition, and emergency procedures.. In 
the absence of station operating experience with a large B&W reactor, there' 
is no defensible basis fdr changing our position.  

We appreciate your concern for .safe operation and anticipate your thorough 
evaluation of this matter after significant station operaing experience 
has been acquired at Oconee.  

Sincerely, 

John F. O'Leary 
Director of Licensing 

cc: William/L. Porter, Esquire 
Duke Power Company 
422 South Church Street 
P. 0/ Box 2178 
Charlotte, North Carolina 28201 
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DUKE POW-Ei GomPA Y 

PoWER BUILDING 

422 SOUTH CHURCH STREET, GHARLOTTE, N. G. 28201 

A. C. THIEs 
SENIOR VICE PRESIDENT 

P. 0. BOX 2178 PRODUCTION AND TRANSMISSION 

September 11, 1972 

Mr. John F. O'Leary 
Director of Licensing 
U. S. Atomic Energy Commission 
Washington, D. C. 20545 

Re: Oconee Nuclear Station 
Docket Nos. 50-269, -270, -287 

Dear Mr. O'Leary: 

Please refer to Mr. R. C. DeYoung's letter of August 15, 1972 discussing 
the minimum shift crew size for Oconee Unit 1, Units 1 and 2, and Units 
1, 2, and 3. We wish to state our position that we believe the shift 

.size requirements identified in this letter are unnecessarily large.  

We have researched our normal and emergency procedures to determine 
which of these would be the most demanding on our shift personnel for 
a particular situation, and it was determined that the loss of control 
room would require the maximum personnel. On March 12, 1970 in Bethesda, 
Maryland, on July 15, 1972 in Bethesda, Maryland, and on July 12, 1972 
at Oconee Nuclear Station, our operating personnel presented to members 
of your staff the steps that would be taken by shift members to shut 
down Oconee Unit 1 and 2 from outside the control room. Our analysis 
showed that only two operators were required to safely shut down both 
units and maintain them in a hot shutdown condition from outside the 
control room. We have proposed five operators per shift for Units 1 and 
2.  

Our proposed staffing for the Oconee units was based on detailed analysis 
which was derived from years of fossil experience including our newest 
supercritical units at Marshall Station which-are successfully operated 
with two men per shift per unit; experience in operating the reactor at 
Carolinas-Virginia Tube Reactor; and experience in reactor operations 
at Oak Ridge National Laboratory. Our design of the control boards at 
Oconee is backed up by 50 man-years of reactor operating experience.  

We believe that our proposals of five men per shift for Units 1 and 2 and 
eight men per shift for Units 1, 2, and 3 represent the optimum shift size 
designed to employ all shift members in meaningful operations while.on 
duty. Dilution of responsibility with additional manpower can only lead 
to decreased experience and effectiveness per man and lower morale. The



Mr. John F. O'Leary 
Page 2 
September 11, 1972 

shift size as stated represents a minimum which would be on duty at 11 times and allows for no relief personnel. For special operations during -the life of the plant and for initial startup of each Oconee unit, we, propose to increase the shift size appropriately. These initial staztup shift sizes have been previously discussed with your staff and are identified in Section 15, Technical Specifications of the FSAR.  
Even though Duke Power Company has presented sufficient justification for our proposed shift staffing and has received no technical objection from *the AEC, we are proceeding to train an adequate number of operators for the shift staffing as required by your August 15 letter. Your further review of this matter will be appreciated since we believe that we have demonstrated that the numbers now required by the AEC are unnecessari ly large.  

Very truly yours, 

A. C. Thies 

ACT:vr



UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON, D.C. 20545 

AUG 1 5 1972 
Docket os. 50-269 

50-270 
and 50-287 

Duke Power Company 
ATTN: Mr. Austin C. Thies 

Senior Vice President 
Production and Transmission 

422 South Church Street 
P. 0. Box 2178 
Charlotte, North Carolina 28201 

Gentlemen: 

The Director of Licensing, AEC, stated in a letter to you dated 
February 13, 1970, the AEC position regarding the minimum shift crew 
size for Oconee Unit 1. We also expressed our thinking at that time 
regarding the shift complement for two- and three-unit operation.  
At recent meetings with our staff, you have presented your proposals 
for the minimum staff requirements for one-, two-, and three-unit 
operation.  

We have evaluated the information you presented, considering the experience 
of the proposed Oconee staff, the control room layout, the use of the computer 
as a data-logger, and the three visual displays of computer information.  
We have also taken into account the fact that no operating experience with 
a large B&W nuclear reactor has been accumulated to date.  

Assurance must be provided that the minimum shift crew is of sufficient 
size to maintain the Oconee Nuclear Station in a safe condition during 
normal and abnormal operations, and to protect the health and safety of 
the general public during postulated emergency conditions. For example, 
the crew must be available to perform manual manipulation of failed 
automatic control systems, maintain surveillance of backup instrumentation 
-if normal instrumentation becomes inoperable, record data manually if the 
automatic data logging system is out of service, and initiate any procedural 
actions in response to annunicated alarms. The crew must be also able to 
supplement automatic action as necessary to mitigate the consequences of an 
abnormal condition to prevent its degradation into an emergency. It is 
here that the shift manpower may be taxed to the greatest extent.



Duke Power Company - 2 AUG 1 5 1972 

For the initial operation of Oconee Unit 1 we have concluded that a 
minimum of five men will be required for each shift crew, including one 
licensed Senior Reactor Operator and two persons with Reactor Operator 
licenses. For the initial operation of Oconee Units 1 and 2, which have 
a common control room, a minimum of seven men per shift will be required.  
This will include two licensed Senior Reactor Operators and three persons 
with Reactor Operator licenses. For three-unit operation, we have 
concluded that the minimum shift complement shall be eleven. This 
crew is composed of three licensed Senior Reactor Operators, four persons 
with Reactor Operator licenses, and four unlicensed operators.  

Requirements in.addition to those already listed in Section 6.1.1.7 of 
the Oconee Unit 1 Technical Specifications shall be as follows: 

1. If the computer for a reactor is inoperable for more than eight (8) 
hours, an additional operator will be called in to supplement the 
.shift crew.  

2. A licensed Reactor Operator, with no responsibilities for an 
operating reactor, will be present to monitor the status of any 
shutdown reactor.  

After significant station operating experience has been obtained, at your 
request, we will consider a proposal for a smaller minimum shift crew 
size. Experience is necessary to prove safe operation with the crew sizes 
specified above, and to verify the validity of both operating and abnormal 
condition procedures. Your next revision to the Technical Specification 
for Oconee Units 2 and 3 should reflect the minimum crew sizes and 
additions specified.  

Sincerely, 

R. C. DeYoing, Assistant Director 
for Pressurized Water Reactors 

Directorate of Licensing 

cc: William L. Porter, Esq.  
Duke Power Company 
422 South Church Street 
P. 0. Box 2178 
Charolotte, North Carolina 28201



DISTRIBUTION: 
AEC PDR 

..Local PDR 
DR R/F 

--PWR-4 Reading 
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-RSBoyd 

RCDeYoung 

DSkovholt 
Docket No.250-269 RMaccary 

DKnuth 
RTedesco 

HDenton 
Duke Power Company PWR Branch Chiefs 
ATTN: Mr. Austin C. Thies RWKlecker 

Senior Vice' President OGC 
Production & Transmission RO (3) 

422 South Church Street I. Peltier, 
P. 0. Box 2178 Licensing Assistant 
Charlotte, Nbrth Carolina 28201 

Gentlemen: 

It is our understanding that the B&W topical reports, all dated September 
1972,- listed below are referenced in the' Final Safety Analysis Report 
for the Oconee Nuclear Power Station: 

BAU'10037, oReactor Model Flow Testing," Revision 1 
BAW-10038, "Prototype Vibration Measurement Program for Reactor Internals" 
BAW-10050, "Evaluationof Oconee Reactor Component Failures" 
BAW-10051, "Design of Reactor Internals and Incore Instrument Nozzles 

for Floi-nduced Vibration" 

Enclosed for your information is a copy of our letter 'to BW requesting 
additional information on these topical reports.  

Please contact us if you desire any discussion or clarification of the 
material requested.  

Sincerely, 

na, Signed by 
Albert Schwener 
A. Schwencer, Chief 
Pressurized Water Reactors Branch No. 4 
-Directorate of Licensing 

Enclosure 
Letter to. B& 

cc: William L. Porter, Esquire
Duke Power Company 
P. 0. Box 2178 
422 South Church Street".'" 
harlotto, North Carolina 
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4 UNITED STATES 
ATOMIC ENERGY COMMISSION 

WASHINGTON. D.C. 20545 

rg OCT 1 8 51Z 

Mr. James F. Mallay 
Manager, Licensing 
Nuclear Power Generation 
P. 0. Box 1260 
Lynchburg, Virginia 24505 

Dear Mr. Mallay: 

We have completed our initial review of your topical reports, listed below, 
and find that we need additional information to complete our evaluation.  

BAW-10037, Revision 1, "Reactor Model Flow Testing" 
BAW-10038, "Prototype Vibration Measurement Program for Reactor Internals" 
BAW-10050, "Evaluation of Oconee Reactor Component Failure" 
BAW-10051, "Design of Reactor Internals and Incore Instrument Nozzles 

for Flow-Induced Vibration" 

The specific information required is listed in the enclosures.  

In order to maintain our licensing review schedules for facilities referencing 
these topical reports we will need a prompt and completely adequate response.  
Please inform us within seven (7) days after receipt of this letter of your 
schedule for submitting the complete response. If your reply is not prompt 
or fully responsive to our requests it is highly likely that the overall 
schedule for completing the licensing reviews for these facilities will have 
to be extended.  

Please contact us if you desire any discussion or clarification of the 
material required.  

Sincerely, 

R. C. DeY?(ng, Ass tant Director 
for Pres'surized water Reactors 

Directorate of Licensing 

Enclosure: 
Requests for Additional Information



REQUEST FOR ADDITIONAL INFORMATION 

"DESIGN OF REACTOR INTERNALS AND INCORE INSTRUMENT NOZZLES FOR FLOW-INDUCED 
VIBRATION" 

B&W REPORT BAW-10051, SEPTEMBER 1972 

1. Describe the loading combinations and the analytical methods used 
to confirm the structural integrity of the instrumentation guide 
tubes. Provide the basis for the criteria that redesign is not 
necessary if two guide tubes fail during hot functional testing.  

2. As shown in Table 3-3 (page 3-26) the cantilever part of the guide 
tube and the flow distributor assembly (vertical) have approximately 
the same first mode frequencies. The configuration shown in Figure 
3-3 indicates that the vertical motion of the flow distributor may 
produce rotation and therefore lateral motion at the lower tip of 
the guide tube. Provide a summary of the dynamic analyses used to 
account for possible dynamic coupling of the guide tube and the 
flow distributor assembly. Include the efforts of cross flow on the 
cantilever portion of the guide tube. The associated cyclic bending 
stresses at the incore instrument nozzle should also be provided.  

3. The shedding frequency used for computing the 8 value of the drag 
force acting on the incore instrument nozzles was actually based upon 
a two (2) inch diameter (page 3-5) of the lower portion. Since the 
upper portion is 1 1/8 inch diameter (8=1), provide a summary of the 
analysis to show that excessive response amplitudes .of the instrument 
nozzles will not occur.  

4. Provide the basis for assuming that the lowest mode deflection of the 
thermal shield is 0.06 inches.  

5. Provide the basis for assuming that the amplitude of other predominate 
modes of the thermal shield are a function of the ratio of the frequencies 
squared to the first mode (page 3-14).  

6. Provide the basis for neglecting the combined modal contribution effects 
in predicting the maximum radial deflection of the thermal shield under 
the hot functional testing and normal operational loadings (Table 3-5).



REQUEST FOR ADDITIONAL INFORMATION 

"EVALUATION OF OCONEE REACTOR COMPONENT FAILURE" 

B&W REPORT BAW-10050, SEPTEMBER 1972 

1. As stated in page 4-12, the first mode frequency of the instrumentation 
guide tube is 250 Hz while the vortex shedding frequency is approximately 
385 Hz, therefore, the first mode response may be excluded as a 
failure mode. However, higher modes may be in the range of the vortex 
shedding frequency or other forcing frequencies.  

(a) Provide a comparison of the higher mode guide tube frequencies 
with the shedding frequency.  

(b) Provide the criteria that was used for redesign of the 
instrumentation guide tubes.  

(c) Provide a discussion of other possible causes of failure, 
such as the mentioned radnom excitation of turbulence and 
the reactor coolant pump excitation. Include the effect of 
the pump shaft frequency of 20 Hz (page 4-9).  

2. Provide a discussion on the following possible failure mode on the 
incore instrument nozzles: The core structure vibratory motion and 
the cross flow loading may produce a rotational vibration model in the 
guide tubes and associated lateral deformation of the lower tips.  
The lateral motion may produce vibratory contact with the inserted 
tip of the incore instrument nozzle and result in cyclic bending 
stresses at the bottom of the nozzle to failure.



REQUEST FOR ADDITIONAL INFORMATION 

"PROTOTYPE VIBRATION MEASUREMENT PROGRAM FOR REACTOR INTERNALS" 

B&W REPORT BAW-10038, SEPTEMBER 1972 

1. Since flow-induced forcing functions have not been identified 
or postulated provide a description of the method that was 
employed to determine the predicted responses.  

2. Supplement Table 6-1 by providing predicted readings or estimated 
stress levels at all sensor locations.



REQUEST FOR ADDITIONAL INFORMATION 

"REACTOR MODEL FLOW TESTING" 

B&W REPORT BAW-10037, REVISION 1, SEPTEMBER 1972 

1. Verify the possible omission of the flow area term in the equation 
(1-1).  

2. The flow frequency content and the related energy distribution was not 
determined by the measurements during the 1/6 scale model testing.  
Identify the contribution of this model testing to the postulation 
of forcing functions for response prediction analysis. Provide the 
basis for the use of the simple equation setforth on Page 3-4 of 
BAW-10051 to compute the shedding frequency since this model is valid 
only for a simple flow condition.
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UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON. D.C. 20545 

OCT 11 WZ 

Mr. James F. Mallay 
Manager, Licensing 
Babcock & Wilcox 
P. 0. Box 1260 
Lynchburg, Virginia 24505 

Dear Mr. Mallay: 

The regulatory staff has completed its review of Babcock & Wilcox 
Topical Report BAW-10013, dated December 1971, and entitled "Study of 
Intergranular Separations in Low Alloy Steel Heat-Affected Zones Under 
Austenitic Stainless Steel Weld Cladding" with revised pages 2-1, 2-2, 
2-3, 5-3 and 5-4 dated February 15, 1972. A summary of our review is 
enclosed for your information.  

As a result of our review we have concluded that Topical Report BAW
10013 as revised February 15, 1972, will be acceptable by reference in 
applications for construction permits and operating licenses.  

Sincerely, 

R. C. DeYo( , Assisfant Director 
for Pressurized Water Reactors 

Directorate of Licensing 

Enclosure: 
Topical Report Evaluation



TOPICAL REPORT EVALUATION 

Report Identification: BAW-10013 

Report Title: Study of Intergranular Separations in Low Alloy Steel Heat
Affected Zones Under Austenitic Stainless Steel Weld Cladding 

Report Date: December 1971 with revised pages 2-1, 2-2, 2-3, 5-3 and 5-4 
dated February 15, 1972 

Originating Organization: Babcock and Wilcox 

Reviewed By: Materials Engineering Branch, AEC Directorate of Licensing, 
September 1972 

SUMMARY OF TOPICAL REPORT 

Intergranular separations in low alloy steel heat-affected zones under 
austenitic stainless steel weld claddings have been detected in reactor 
vessels constructed by various manufacturers which were clad by high
heat-input weld cladding processes.  

B&W investigations revealed that the subject flaws are present only in 
SA-508, Class 2 forgings manufactured to a coarse grain practice, and 
clad by high-heat-input submerged arc processes such as the 6 wire, 
strip, and the 2-wire. No anomalies were observed in SA-533 Grade B, 
Class 1 plate materials clad by any of the high-heat-input processes.  
Their fracture mechanics studies revealed that a critical crack size, on 
the order of 4 inches, is required to initiate fast fracture. This is 
several orders of magnitude greater than the maximum flaw size (i.e., 
0.156 inch in depth and 0.500 inch in length) plus a predicted growth of 
0.058 inch over a 40 year period due to design fatigue cycles, and it is 
considered by B&W that the subject flaws would have no detrimental 
effect on the integrity of B&W vessels under all operating conditions 
during the design life of the vessel.  

SUMMARY OF REGULATORY EVALUATIONS 

We consider the findings of B&W that the flaws are present only in SA
508 Class 2 coarse grain forgings, but not in SA-533 Grade B, Class 1 
plates when clad by high-heat-input processes valid, since they have 
been confirmed by other investigators. We have reviewed B&W's fracture
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mechanics analysis and agree with their statement regarding critical 
crack size. However, their calculations on crack growth are based on 
controlled short term experiments, which do not necessarily reflect 
actual reactor operating conditions. However, even if the crack growth 
were several times greater than calculated, the initial maximum flaw 
size plus such a value would still be relatively insignificant when com
pared to the critical crack size, which was determined to be of approxi
mately 4 inches.  

SUMMARY OF REGULATORY POSITION 

We concur with B&W's finding that the integrity of a vessel having flaws 
such as described in the subject report would not be compromised during 
the life of the plant. This report is acceptable and may be referenced 
in future case applications where similar underclad grain boundary 
separations have been detected. However, such flaws should be avoided 
and we recommend that future applicants state in their PSARs what steps 
they plan to take in this regard.
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Gentlemen: 

Enclosed for your information is a copy, of our letter to the Babcock 
Wilcox Company (B&W) concerning the regulatory. staff's evaluationi of 
their topical report entitled "A Study of Discontinuities in Control 
Rod Drive Motor Tube Extensions,"BAW-10047, Revision 1, dated August 
1972.. &W has indicated that the information in this report is applic 
able for :Oconee Nuclear Station Unit 2.

Sincerely, 

Siiueri by 
Albert, 

A. -Schwenc.r Chief 
Pressurized Water React6rs 

'7 Branch No. g 
Directorate of Licensing 
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Duke-T*er 'Company 
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Charlotte, Notth Carolina 28201 

T-608'O-- A03 

T _ ~ E1 5 D-- is : ttb--- e cer ------------ ----- ---- -------

10//2/72 1/ 7 

Form AEC 318 (Revr.9 53) AECM 0240 U.S GOVERNM1ENT PRIN TING OFFICE: 197 1'2446,_ 154-.



UNITED STATES 

ATOMIC ENERGY COMMISSION 

WASHINGTON. D.C. 20545 

OCT 111972 

Mr. James F. Mallay 
Manager, Licensing 
Babcock &. Wilcox 
P.,O. Box 1260 
Lynchburg, Virginia 24505 

Dear -Mr. Mallay: 

The regulatory staff has completed its review of Babcock & Wilcox 
Topical Report BAW-10047, Revision 1, dated August 1972 and entitled "A 
Study of Discontinuities in Control Rod Drive Motor Tube Extensions." 
You have indicated that this revision replaces the original Topical 
Report BAW-10047, June 1972. A summary of our review is enclosed for 
your information.  

As a result of our review, we have concluded that Topical Report BAW
10047, Revision 1, will be acceptable by reference in applications for 
construction permits and operating licenses provided the results of the 
testing and surveillance programs are consistent with the information 
supplied in this report. We understand that Oconee Nuclear Station Unit 
2 has been selected for these programs. The results.of the testing 
program should be reported to us within sixty (60) days upon completion 
of the tests and the results of the surveillance program should be 
reported within sixty (60) days upon the end of the first of the fuel 
cycles. The Topical Report should be revised or supplemented to include 
the results of these programs.  

Sincerely, 

R. C. DeYoung, Assistant Director 
for Pressurized Water Reactors 

Directorate of Licensing 

Enclosure: 
Topical Report Evaluation



TOPICAL REPORT EVALUATION 

Report Identification: BAW-1004 7 , Revision 1 

Report Title: A Study of Discontinuities in Control Rod Drive Motor Tube 

'Extensions 

Report Date: August 1972 

Originating Organization: Babcock & Wilcox 

Reviewed By: Materials Engineering Branch, Mechanical 
Engineering Branch 

and Reactor Systems Branch, AEC Directorate 
of Licensing 

SUMMARY OF TOPICAL REPORT 

Some motor extension tubes exhibited 
localized variations in wall thick

ness and discontinuities on the inner surface, not detected 
by ultra

sonic testing techniques certified *to 
be in accordance with ASME Code, 

Section III. The investigation included metallographic 
and chemical 

examinations, specialized ultrasonic 
inspection techniques and fracture 

mechanics analysis.  

Tubes meeting the Code-required minimum wall thickness based 
on the 

original design temperature of 650'F 
and having no indicated dis

continuities deeper than 5% of the 
nominal-finish wall thickness will be 

accepted and returned to the field 
for service.  

Where wall thickness permits, 
discontinuity indications 

greater.than5% 

of the nominal-finish wall thickness will 
be reduced by honing the I.D.  

surface of the tubes while maintaining 
the ASME Code, Section III 

required wall thickness based on the original design temperature. 
Tubes 

will then be reexamined ultrasonically 
for discontinuity depth and for 

proper wall thickness.  

The remaining tubes withheld, because of wall thickness, will be 
re

evaluated based on a revised design temperature of 
450*F, which is a 

more realistic but still conservative value of the 
maximum temperature 

at which the upper extension tubes will operate. The basis for this 

revised temperature has been established 
by extensive mockup testing at 

the.Alliance Research Center and measurements 
at Oconee 1. A testing1 

and surveillance-program will also 
be implemented on one of the first
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facilities utilizing the affected motor tube extensions in order to 

verify that the mockup tests accurately simulated the operating 
condi-.  

tions of a typical facility.  

SUMMARY OF REGULATORY EVALUATION 

Repair of tubes which showed excessive discontinuities 
has been accom

plished by honing the T.D., which is allowable in accordance with ASME 

Code, Section III, Class 1 Components, paragraph 
NB-2558.  

Some motor tube extensions have localized variations and some 
repaired 

tubes also had a wall thickness below the Code-allowable thickness for a 

design condition of 650
0F and 2500 psig. These tubes were re-evaluted 

on the basis of 450 0F and 2500 psig, which is allowable by ASME Code, 

Section III, Class 1 Components, paragraph NB-3112.2. The actual 

maximum metal temperature which exists under the specified normal oper

ating condition was determined by mockup testing and 
measurement at 

Oconee 1.  

Specialized ultrasonic test inspection techniques have 
been developed to 

accurately define the depth of discontinuities. Indicated discontinuity 

depths no greater than 5% of the nominal wall thickness are allowed.  

This is in accordance with ASME Code, Section III, Class 1 Components, 

paragraph NB-2552.1.  

A fracture mechanics analysis by Southwest Research Institute has con

cluded that a.90 mil notch in the worst case longitudinal direction is 

acceptable for the design life of the tube. We concur with the SRI 

findings.  

REGULATORY POSITION 

We conclude-that the motor tube extensions accepted under the criteria 

-proposed by B&W have an adequate margin of safety and that the subject 

report is acceptable provided the results of the testing and sur

veillance program are consistent with the mockup tests. These results 

should be documented by a revision or supplement to this Topical Report.
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Gentlemen 

The Director of Lvensing, AEC; siated in a letter to you dated 
Vbruary 13, 1970, the AEC.position regarding the minimumehift crew 
she for Oconee Unit 1. He also expressed our. thinking at that time 
regarding the shift complement for two- and three-unit operation.  

7 At recent meetings With our staff,.you have presented your proposals 
for the minimum staff' requirements for one-, two-, amd three-unit 
operation.  

We have evaluated the information you presented,' onsidering the experiene 
of the pkoposed Oconee staff, the control room layout, the use of .the computer 
as a date-logger, and the three visual dieplays of computer informt ion.  
We have also taken into account the fact that no operating etperience with 
a large B&f nuclear reactor 'eh been accumulated to date.  

'Assurance must be provided that the miidmzm shift crew lo of sufficient 
:1 shie to-maintain the Oconee Nuclear .$tation in a 'saf condition during 
nzormi-al and abnormal operations, and-to phiotect the6 health'and safety of 
the general public during postulated emergency conditions For example 
the crew est' be available to.perform.Manual manipulation of failed 
automatic control systems, maintain surveillande of backup instrumentat ion 
if normal instrumentation becomes -inoperable record data manually if the 
automatie. data logging system is out of service, and initiate any procedural 
actions respdnse to annunciated alarms. The crew must be also able to 

. suppleent automatic action' .s necessary to mitigate the consequences of aen 
abnormal condition to prevent its degradation into an emergency. It is ere that the shift manpower may be teaed to the greatest extent.  
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Duke Po a Company 2 

*' .. .'op r t o ' f c '6"14. t a 

For the initial operation o cneoe nit 1we have conclided that a 
minium of five iei -ill be tequired' for each shift crew , including one 
licensed Seior Reactor Operator and t o persons with eao erator 
licenses For the nitial operation of Oconse Units 1 nd. 2 which have 
aWeommn contiolf Ada, a minimum of seven mniper shit wi11 be required 
This will include two- icensed Senioi Reactor ipdrators hree peron 
with Reactor Operdor licenses. For three-unit operation, we have 
concluded that the iinimumshift complement shall be eleven.', This 
crew is composed of thiee licensed Senior Reactor Operators, four persons 
with Reactor Operatr olicenses, and four unlicensed operators.' 

Requireen in adi ti to those iready listed in Sectin 6.1.1.7 
e the Ocoee Uni 1 Technical Specifications shall be as follows: 

1 jf the computer forma reactor is inoperable for more than eight (8) 
ours, an'additat oerator illI alled on supplement the 

shift crew.

2 A licensed Reacor perat t no spone oran 
operatingeeactor will be present on ats a 
bhutdown re a' .  

After significant station operatin. experieice has been obtained, at your 
request, we will consider a proposal fora smaller 'inimum shift cew 
size. Experience is necessatry to prove 'safe operation with. the crew siaes 
specified Above, and to-verify-th .validity of both operating and abnormal 
condition procedikes. Your next revision to the Technical Specification 
fo,-O0conee Units 2 and 3 shoul4 reflect the minimum cew- sizes' and .  

additions specified.  

Siicerely, 

OriginAl signed by 
De Youn 

C. eYoung, Assistant Director 
forPressurized ater Reactors 

Dirdctorate of L censtg, 

cc: William L. Porter, Esq.  
Duie Power Company' 4.  

422 South Church Street " 

P. 0. Box 178 
Charolotte North Carolina 28201 

SEE DOCKET NO. 50-269 FOR ONCURRENCES 
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Docket No. 50-269 

Duke Power Company 
ATTN: Mr. Austin-C. Thies 

Senior Vice President 
Production 6 Transmission 

422 South Church Street 
P. 0. Box 2178 
Clarlotte, North Carolina -28201 

-entlemen:

Requirements for peaking fact or reducti6ns as a result of recent evaluations 
of emergency core cooling system performance. indicate that present quadrant 
power tilt limits .in. the Technical Specifications for the Oconee 1 plant 
may be too large, permitting design peaking factors or safety limits 
to be exceeded before detection by the ex-core instrumentation. These 
limits on the quadrant power tilt are specified in ,the Control Rod 
and Power Distribution Limits section of your Technical Specifications.  
Two tilt limits, as determined by ex-core detectors, are.specified: 
1) a lower limit that provides a warning of potential violation of 
design peaking factors, and 2) aii upper limit that provides a warning 
of potential violation of safety liiits. Action appropriate to each 
situation i.s also specified.  

In this regard, please submit by August 25, 1972,-a reevaluation of 
the ability of the ex-core detectors to provide a warning of potential 
violation of design peaking factors and safety limits from the x-y"
plane power tilts for the Oconee 1[plant assuming the most. adverse 

permissible axial peaking factor. If the results of your analysis 
show that lower quadrait tilt limits are needed to -provide the above 
warnings, we will require appropriate changes to-the Technical Specift
cations. -Inthis event, your response should include your proposed 
changes to the. ,Technical Specifications. Please- inform us within.
seven, (7) dajis after receipt. of- this letter of yoxir confirmation of 
the above submittal date or the date you will be able to meet.  

If you desire any discussion or clarification of the material requested, 
please contact us.'.  

Sincerely' .4 .4 

ignd 

C.4Devoung 
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Duke Power Company 2 

c: William L. Porter Eq 
Duke, Power Company 

0Box 178 
422 south Church eat 
Charlotte, North CareIna 28201 
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D. Knuth 
R. Tedesco 
H. Denton 
PWR Branch Chiefs 
R. W. Klecker 
OGC 
Rg Operations (3) 
Project Mangger (I. Peltier) 
a ert its'n (2) 
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Duke Power Company PWR Branch Chiefs& 
ATTN: Mr. Austin C., Thies RWKlecker 

Senior Vice President OGC 
Production & Transmission Regulatory Operations (3) 

422 South Church Street Project Leader 
P.O. Box 2178 Lidensing Assistant 
Charlotte, North Carolina 28201 DDavis 

Gentlemen: 

Enclosed for your information is a copy of our letter to the Babcock & 
ilc6 Company (B&W) iequesting additional information on their topical 

report entitled "Study of- Discontinuities in. Control Rod Drive Motor 
Tube Extensions," BAW-10047 dated June 1972. B&W. has indicated that 
Ithe information in this report is applicable for Oconee Nuclear 
IStation. Units 1 and 2.  

Please contact us if yoiidesire any discussion or clarification of our 
needs as specified in the enclosed letter.  

Sincerely, 

Original~ b 

R. C. DeYoung, Assistant Director 
for Pressurized Watei Reactors 

Directorate of Licensing 

Enclosure: .  
B&R letter requesting 

additional-information --. ... .  

cc: William L. Porter, Esquire 
Duke Pdwer Cozpany 
P.O. Box 2178 
422 S. Church Street 
Charlotte North Carolita 28201 

OFIC Iio L':PWR -4 L_ 4 L:WRA.  
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UITED STATES 

. ATOMI'iC' NEG COMSON 
WASHINGTON. D.C. 20545 

7U IS272 

Mr. James F. Mallay 
Manager, Licensing 
Nuclear Power Generation 
P. 0. Box 1260 
Lynchburg, Virginia 24505 

Dear Mr. _-Mallay: 

We have completed our initial review of your topical report BAW-10047, 
"Study of Discontinuities in Control Rod Drive Motor Tube Extensions," 
aid find that we need additional information to complete our evaluation.  
The specific information required is .listed in the enclosure. Much of 

this information was discussed with your representatives on July 7, 1972 
at a meeting in Bethesda, Maryland.  

In general, we find your investigation into the cause of the discontinuities 
and your subsequent inspection program adequate. However, before our 
final acceptance, we will require a completely .adequate response to the 
information requested,,revision or supplementation to your topical report 
to reflect this additional information, and incorporation of this topical 
report with revisions or supplements.in all appropriate applications. In 
addition, we will also require a testing program and surveillance program.  
The testing program will verify the predictions of the temperature response 
of the CRDM tube extensions on a statistically Significant number of 
assemblies during the preoperational and startup tests for the first 
facility utilizing these redesigned unifs. The surveillance program will 
assure that the maximum temperature of the CRDNI tube extension does not 
approach the revised design, temperature during plant operation.  

The additional information and your response to our requirements should be 
provided in accordance with the review schedules we have established for 
those applications affected by this matter. We understand that you are 
aware of these schedules through your normal communication channels with 
the respective applicants and will inform them of your schedules for 
responding to our needs.



Mr. James F. Mallay - 2 -UL 1 7 

Please contact us if you desire any discussion or clarification of the 
material required.  

'Sincerely, 

R. C. DeYoun'g, Assistant Director 
for Pressurized Water Reactors 

Directorate of Licensing 

Enclosure: 
Request for Additional Information



REQUEST FOR ADDITIONAL INFORMATION 

BABCOCK & WILCOX TOPICAL REPORT, BAW-10047 

1.. Provide more information describing the conditions of each test in 
Table 7-1, such as air-flow conditions, insulation, thermal barrier, 
and drive activity.  

2. Supply all.data used to conclude that 450 0 F is the maximum temperature 
which could occur. Supply data used to justify statements 3, 4, and 5 
on page 7-2.  

3. Define the drive activities, cycling and intermittent tripping, to 
include the speed, frequency and length of the rod movement for each.  
activity.  

4. Was the test facility used for these tests shown in B&W topical report, 
BAW-10029? If so, provide the flow velocity in the vicinity of the CRD 
Motor Tube flange and compare this to the Oconee 1 hot functional test 
results and updated velocities'from your Additional m6del tests.  

5. Supply all test results from Oconee 1 that would be appropriate for 
this subject.  

6. Provide the maximum temperature increase expected for one full length 
trip.  

7. For the situation where stator cooling water is lost, but electric power 
to the stator is still supplied, (1) show that the integrity of the 
reactor coolant pressure boundary and the functionality of.,the control 
rods are maintained, or (2) show that sufficient time and 'suitable 
instrumentation are available to prevent the above from happening. In 
either case provide a conservative "worst case" analysis. including the effect 
of single failures.  

8. Provide the "worst operating conditions as defined by the design speci
fications" referred to on page 7-2.  

9. .Revise your predicted maximum motor tube extension to include the 
maximum outlet temperature of 6190 F.  

10. State the validity of these tests and analyses for all types (A,B,C) 
of B&W CRD.  

11. Discuss the effect of venting the CRD on the motor tube extension 
temperature.
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12. Provide data to show the transient temperature behavior of the 
extension for the.various test and operating conditions.
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Gentlemen: 

The Atomic Energy Commission has issued an Order extending the latest 
completion date for Duke Power Company's Oconee Nuclear Stationo Unit 1.  
In lieu of the latest completion date of June 30, 1972, as specified 
previously in Provisional Construction Permit No. CPPR-31, the latest 
completion date has been extended to February 28, 1973.  

A copy of the Order which has been transmitted to the Office ,of the 
Federal Regipter for publication, is. enclosed for your information.  

.4.0 

Sincerely 

R. C. DeYoung, Assistant Director 
for Pressurized Water Reactors 

Directorate of Licensing 

Enclsure H. . Mueller GMR/H 
Order Extending Construction H. McAlduff:, ORO 

Completion Date . A. Harris, IS 
A. A. Wells,.ASLBP 

cc L"nlt J. R. Buchanan, ORNI 
Willim L Porter, Esq. T. W. Laughlin,DTIE 

Duke Power Company .St..,George T. Arnold, ORNL 
P,. O Box 2178 N. H Goodrich,..ASLB 
422-South Church Street F. W. Karas, SECY 
Charlotte North Carolina 28201, 
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ATOMIC ENERGY COMMISSION 

DOCKET NO. 50-269 

DUKE POWER COMPANY 
(Oconee Nuclear Station, Unit 1) 

ORDER EXTENDING PROVISIONAL CONSTRUCTION PERMIT COMPLETION DATE 

By application dated June 2, 1972, Duke Power Company requested an 

extension of the latest completion date specified in Provisional Construction 

Permit No. CPPR-33. The permit authorizes the construction of a pressurized 

water nuclear reactor, designated 'a&athe Oone 6Nuclear Station, Unit 1, in 

the applicant's site in Oconee County, South Carolina, approximately eight 

miles northeast of Seneca, South Carolina.  

Good cause having been shown for this extension pursuant to Section 185 

of the Atomic Energy Act of 1954, as amend;ds and Section 50.55(b) of 10 CFR 

Part 50 of the Commission's regulations, IT IS HEREBY ORDEREDITHAT the latest 

completion date specified in Provisional Construction Permit No. CPPR-33 is 

extended from June 30, 1972 to February 28, 1973.  

Dated at Bethesda, Maryland this a day of June 1972.  

FOR THE ATOMIC ENERGY COMMISSION 

Original Signed by 
A. Giambusso 

A. Giambusso, Deputy Director 
for Reactor Projects 

Directorate of Licensing
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DRAFT CRITERTA ON 

INDUSTRIAL SECURITY 

ThIe Draft criteria reflects preliminary thinking by the staff on this sublect.  

These criteria are not and should not be regarded as firm requirements of the 

regulatory staff. Conformance with every criteria is not essential.  

I - APPROACH: 

Criterion I - General Guidelines 

Physical protection shall be based on controlling access to the facility 

and obtaining assistance from local alw enforcement authorities. As a 

minimum the plan shall combine at least the following elements: (i) em

employee investigation; (ii) a security force; (iii) a lighted fence or 

other lighted physical barrier which surrounds the facility;.(iv) a lock 

and key system; (v) a system of intrusion alarms to protect each door or 

other opening in vital buildings; (vi) liaison with local law enforcement 

authorities; (vii) redundant tamper-resistant communication links with 

local law enforcement authorities.  

Criterion 2 - Employee Intent on Sabotage 

This class of opponent'is considered to be neutralized by pre-employment 

investigation, by restrictions on package and vehicle access to the facility, 

and by procedures which minimize access to vital rooms, buildings, and 

structures.  

Criterion 3 - Non-employee Intent on Sabotage 

The fence surrounding the facility shall be considered as preventing irresolute 

opponents from gaining access to the outside of facility buildings. To the 

resolute oppoenet the fence shall be considered as offering only a brief
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time delay. Upon breaching the fence the opponent is considered to proceed 

to a vital building and attempt to gain access. The triggering of any 

portal or interior alarm shall be considered as announcing a sabotage 

threat until proven otherwise. Triggering of an alarm shall be 

sufficient cause to immediately alert local law enforcement authorities, 

who will respond with a force unless the alert is subsequently cancelled 

in accordance with a preagreed arrangement.  

Criterion 4 - Physical Protection Program 

A physical protection program shall be established at the earliest prac

ticable time.. Physical protection requirements shall be considered during 

each new facility design., The program shall be documented by written 

policies, procedures, and instructions, 

Criterion 5 - Separate Document 

Ihe physical protection plan shall be an individual document physically' 

separate and distanct from other elements of the applications.  

Criterion 6 - Compatibility With Emergency Plan 

The physical protection plan and related procedures shall be compatible 

with the emergency plan and related procedures.  

II. PERSONNEL SCREENING: 

Criterion 7 - Investigation 

A background investigation shall be conducted to support the belief that 

each .employee who has access to the protected area is trustworthy.



I rT. 1SECURI[TY FORCE: 

Criterion 8 - Requirement For The Force 

A force of guards and watchmen shall be established, organized, and 

trained to carry out actions specified in this Appendix and to act as 

a deterrent to those intent on industrial sabotage.  

Criterion 9 - Response Time 

Deployment of the security force shall permit one or more watchmen.  

to arrive at any portal protected by an intrusion alarm within four (4) 

mintues.  

IV. PHYSICAL BARRIERS: 

Criterion 10 - Requirement For the Barrier 

Vital buildings and structures shall be encompassed by a physical barrier 

which forms a protected area.  

Criterion 11 - Location 

A design aim shall be 'to install the physical barrier at least 50 feet 

from vital buildings and structures, 

Criterion 12 - Buildings and Structures as Part of the Physical Barrier 

.Buildings or structures which are not vital and which offer intrusion 

protection equal to or better than the main segment of the physical 

barrier may be incorporated into and form.a segment of the physical 

barrier. In such buildings or structures, each exterior door, window, 

or other portal shall be (i) protected by a watchman or (ii) locked 

and protected by an intrusion alarm.
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Criterion 13 - Entrances 

Each gate, door, or other intended entrance to the protected area shall 

be (i) under the control of a watchman, or (ii) locked and protected 

by an intrusion alarm.  

Criterion 14 - Clear Area 

The area from at least 25 feet inside to at least 25 outside of the 

protected area shall at all times be clear and.free of objects that 

would aid in concealing a person, 

Criterion 15 - Lighting 

The physical barrier shall be lighted between sunset and sunrise so.that 

the illumination (i) at any point 3.feet above the ground .and 5 feet from 

the physical barrier exceed 0,2 foot candles, and (ii) at the ground level 

from at least 10 feet inside to at least 25 feet outside the barrier 

permits ready detection of persons.  

V. ACCESS CONTROL: 

Criterion 16 - Personnel Access to the Protected Area 

Personnel access through gates, doors, and other entrances to the 

protected area shall be controlled by one or more watchmen.  

Criterion 17 - Personnal Access to Vital Buildings, Rooms and Structures 

Personnel requirements for each vital building, vital room, or vital 

structure shall be considered individually, Written procedures shall be 

prepared and implemented to minimize the number of persons who may enter 

or otherwise have access to each vital building, vital room, or vital structure.
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Criterion 18 - Personal Vehicles 

No personal vehicle shall be permitted inside the protected area.  

Criterion 19 - Essential Vehicles 

Vehicles and vehicular equipment essential to the operation, maintenance, 

and safety of the facility together with their cargoes shall be subject 

to search before entering the protected area. The physical protection 

plan shall define essential vehicles, 

Criterion 20 - Package Search 

Packages shall be subject to search before being permitted into the 

protected area.  

VI. VITAL BUILDINGS AND STRUCTURES: 

Criterion 21 - Portal Protection 

In vital buildings and structures each door, window, or other portal 

which is accessible from the ground or any part of which is within 

15 feet of the ground shall be (i) under the control of a watchman, or 

(ii) locked and protected by an intrusion alarm.  

VII. INTRUSION ALARMS: 

Criterion 22 - Interior Alarms 

Interior intrusion alarms and associated components shall satisfy the 

requirements of Interim Federal Specification W-A-0054A (GSA-FSS) Alarm 

Systems, Interior. Security, Components for,



-6

Criterion 23 - Exterior Alarms 

The selection and installation of exterior intrusion alarms shall be 

guided by considerations similar to those set forth in Interim-Federal 

Specification W-A-00450A (GSA-FSS) Alarm Systems, Interior, Security, 

Components for. Additional considerations shall .include (i) the local 

environmental conditions and (ii) the resistance offered by candidate 

alarms to tampering.  

Criterion 24 - Alarm Termination 

Each intrusion alarm shall terminate in central panels located in the 

control room and in at least one other place within the protected area.  

Each central panel shall provide for (i) an indication of which 

individual alarm is triggered, and (ii) a single master alarm which is.  

triggered whenever one or more of the individual alarms is triggered.  

VIII. LIAISON WITH LOCAL LAW ENFORCEMENT AUTHORITIES 

Criterion 25 - Planning 

Liaison with.local law enforcement authorities (LLEA) shall be established 

with the aim of devising a comprehensive cooperative protection plan for 

the facility. This plan shall incorporate and develop the following 

features as a minimum: (i) facility personnel shall without delay or 

investigation alert the LLEA when any intrusion alarm activates; (ii) 

a prescribed delay period shall follow during which facility personnel 

shall investigate the cause for the alarm; (iii) a prearranged cancel
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arrangement for use only during the delay period shall be devised 

to avoid full LLEA response to postulated false alarms; and (iv) in 

the event the prearranged cancel is not received within the prescribed 

delay period, the LLEA shall respond by dispatching an armed force to 

the facility to investigate.  

Criterion 26 - Communication Links 

At least two independent communication links with the LLEA shall be 

established. At least one of these links shall utilize electromagnetic 

waves (e.g. radio, microwave link, or LASER) in a design which does not 

depend primarily on wire or cable transmission lines outside the protected 

area; this link is referred to as the "primary link."' The links shall be 

accessible from each intrusion alarm central panel.  

Criterion 27 - Protection of Communication Links 

At least one control panel together with all other onsite components 

essential to the proper functioning of the primary link shall be protected 

as a vital structure.  

Criterion 28 - Training 

The security force and other appropriate employees shall be trained to 

operate communication links and to implement the plan required in 

Criterion 25 - Planning.
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IX. TESTING AND MAINTENANCE: 

Criterion 29 - Testing and Maintenance 

Intrusion alarms, protected areas, and communications links utilized 

pursuant to the requirements of this part shall be tested and 

maintained as follows: 

(a) Intrusion alarms, physical barriers, and communications links 

shall be maintained in operable and effective condition.  

(b) Intrusion alarms and communications links shall be inspected 

and tested for operability and required functional performance 

daily.  

(c) Physical barriers shall be inspected at intervals not exceeding 

four (4) hours.  

X. OVERT THREATS: 

Criterion 30 - Overt Threats 

The plan shall develop measures for dealing with potential dangers such 

as bomb threats and civil disturbances.  

XI. WRITTEN PROCEDURES: 

Criterion 31 - Written Procedures 

Written procedures shall be prepared and kept readily available for the 

use of guards, watchmen, and other employees in implementing the 

following criteria set forth in this Appendix:
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(a) Criterion 9 - Response time 

(b) Criterion 12 - Buildings and structures as part of the physical 

barrier 

(c) Criterion 13 - Entrances 

(d) Criterion 14 - Clear area 

(e) All criteria under Section V - ACCESS CONTROL 

(f) Criterion 21 - Portal protection 

(g) Criterion 27 - Protection of communication links 

(h) Criterion 28 - Training 

(i) All criteria under Section IX - TESTING AND MAINTENANCE 

(j) Criterion 30 - Overt threats 

XII. RECORDS AND REPORTS: 

Criterion 32 - Records 

Pursuant to the requirements of this Appendix the following records shall 

be maintained at each .facility: 

(a) Except for regular employees, the name, address, and purpose of 

visit for each individual who enters the protected area.  

(b) Results of all tests, inspections, and maintenance which have 

been performed on physical barriers, intrusion alarms, and 

communication links, 

(c) Chronological list of false alarms from intrusion detectors 

identifying the circuit, area or portal protected, and action 

taken.
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XIII. QUALITY ASSURANCE: 

Criterion 33 - Quality Assurance 

A separate section of the physical protection plan shall describe 

tests and inspections designed to demonstrate and confirm the 

intended performance of each commitment made in the physical pro

tection plan.
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1.0 INTRODUCTION 

1.1 General 

The Safety Evaluation by the Division of Reactor 

Licensing dated December 29, 1970, included a description of 

the Oconee Nuclear Station Units 1, 2, and 3 emergency core 

cooling system (ECCS) and our evaluation of the performance 

analysis of this system for the spectrum of break sizes up to 

and including the double-ended severance of the largest pipe 

of the reactor coolant pressure boundary. This evaluation was 

based upon ECCS analyses performed by the applicant and 

reported in the Oconee Nuclear Station operating license 

application. These analyses were performed using computer 

codes developed by B&W for analysis of large PWR reactors 

having safety injection systems.  

Subsequently, the Atomic Energy Commission has reevalu

ated the theoretical and experimental bases for predicting the 

performance of emergency core cooling systems, including new 

information obtained from industry and AEC research programs 

in this field. As a result of this reevaluation, the Com

mission has developed interim acceptance criteria for emer

gency core cooling systems for light-water power reactors.  

These criteria are described in an Interim Policy Statement 

issued on June 25, 1971, and published in the Federal
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Leister on June 29, 1971, (36 F.R. 12247). By letter dated 

July 9, 1971, the Division of Reactor Licensing informed the 

applicant of the additional information that would be required 

for our evaluation of the performance of the Oconee Unit No. 1 

ECCS in accordance with the Interim Policy Statement. The 

applicant provided a revised analysis of the Oconee Nuclear 

Station Unit 1 performance in a report titled "Multinode 

Analysis of B&W's 2568-MWt Nuclear Plants During a Loss-of

Coolant Accident" dated October 1971. The applicant also pro

vided a supplement to this report, identified as Supplement 10 

to the Oconee FSAR and dated December 17, 1971, that discusses 

Lhe analysis of ECCS using unpressurized fuel pins in Oconee 

Units 1 and 3. The analysis was performed using the B&W 

Evaluation Model in conformance with the Interim Policy State

ment, Appendix A, Part 4. The analysis was performed assuming 

the occurrence of a loss-of-coolant accident during operation 

at 102% of the requested power level of 2568 MW thermal.  

1.2 Recent Experimental Information 

Small-scale experiments have been conducted by the Aero

jet Nuclear Corporation (formerly Idaho Nuclear. Corporation) 

under contract to the U. S. Atomic Energy Commission as part 

of the reactor safety research and development work being 

carried out at the National Reactor Testing Station, prin

cipally to assist in the development of analysis methods to be
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used in the design and execution of the LOFT Project. During 

the past several years tests under this program have been per

formed to investigate the phenomena of blowdown of heated high 

pressure water from: 

(1) a simulated reactor vessel with and without 

internals, 

(2) a simulated reactor primary system with a vessel and 

single operating loop, 

(3) a single loop system with an electrically-heated 

simulated reactor core, and 

(4) a single loop, electrically-heated core system with 

accumulator ECC injection.  

The results of some of these tests (LOFT Semiscale series 

845-851) conducted in late 1970 and early 1971 showed that the 

analytical technique (RELAP-3 code) used by ANC at that time 

for blowdown analysis did not accurately predict the phenomena 

that occurred during blowdown after the cold ECCS water was 

introduced. The analysis had assumed that uniform.and 

instantaneous mixing of the cold injection water and the hot 

residual fluid took place 'in the appropriate zones of the 

Semiscale system. The test showed that mixing is incomplete.  

In addition, the analysis did not predict that the cold ECCS
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water would be ejected from the vessel after injection. This 

phenomenon was observed in several cold leg Semiscale tests; 

the performance of the ECCS was satisfactory for the hot leg 

tests.  

Although the LOFT Semiscale tests in this series have 

provided information for evaluation of the adequacy of analy

tical models, the results of these tests cannot be applied 

directly to describe the performance of pressurized water 

reactors following a loss-of-coolant accident because the test 

loop used was not designed so as to properly scale parameters 

affecting system performance. These include (1) the elevation 

head of the inlet annulus water, (2) the ratio of steam bubble 

diameters to the width of the vessel inlet annulus, (3) 

multiple flow loops, (4) relative loop and core resistances, 

(5) containment back pressure, (6) surface to volume ratios, 

(7) pump flow resistance, (8) steam generator model, (9) core 

heat rate, and (10) core internals.  

Although the results of the small LOFT Semiscale experi

ments would not be expected to describe the performance of 

large power reactors, we have taken into account the results 

of these tests in establishing the acceptability of PWR 

interim evaluation models listed in Appendix A of the Com

mission's policy statement by including the conservative
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assumption that all of the water injected by the accumulators 

during blowdown is lost. Another consideration that led to 

this conservative assumption was the inadequacy of the cur

rently used calculational techniques to predict accumulator 

water behavior during blowdown. As further experimental 

information or improved calculational techniques become avail

able, this conservative assumption will be reevaluated.  

2.0 DESCRIPTION OF EMRGENCY CORE COOLING SYSTEM 

The Oconee Unit 1 emergency core cooling system (ECCS) 

consists of a high pressure injection system, an injection 

system employing core flooding tanks, and a low pressure 

injection system with external (to the containment) recir

culation capability. Various combinations of these systems 

are employed to assure core cooling for the complete range of 

break sizes.  

The high pressure injection system includes three numps, 

each capable of delivering 450 gpm at 585 psig reactor vessel 

pressure and discharges to the reactor coolant inlet lines.  

One pump will provide the required minimum flow. The high 

pressure injection pumps are located in the auxiliary building 

adjacent to the containment. A concentrated boric acid solu

tion from the boric acid water storage tank is provided to the 

suction side of the high pressure pumps during ECCS operation.
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During normal reactor operation, the high pressure injection 

system recirculates reactor coolant for purification and for 

supply of seal water to the reactor coolant circulation pumps.  

The high pressure injection system is initiated at a low 

reactor coolant system pressure of 1500 psig or a reactor 

building pressure of 4 psig. Automatic actuation switches the 

system from normal to emergency operating mode. One of the 

three high pressure pumps is normally in operation. The 

system is designed to withstand a single failure of an active 

component without a loss of function.  

The two core flooding tanks are located in the con

tainment outside of the secondary shield. Each accumulator 

has a total volume of 1410 ft3 with a minimum stored borated 

water volume of 1040 ft3 pressurized with nitrogen to 600 psig.  

Each accumulator is connected to a separate reactor vessel 

core flooding nozzle by a flooding line incorporating two 

check valves and a motor operated normally open stop valve 

adjacent to the tank. The core flooding tanks will therefore 

inject water automatically whenever the pressure in the 

primary system is reduced below the core flooding tank pres

sure of 600 psig.  

The low pressure injection system includes two pumps plus 

a spare pump each capable of delivering 3000 gpm at 100 psig
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reactor vessel pressure arranged to deliver water to the 

reactor vessel through two separate injection lines. One low 

pressure injection pump is capable of removing the heat energy 

generated after a loss-of-coolant accident.  

The low pressure injection system pumps take their 

suction from the borated water storage tank (initially) and 

the reactor building emergency sump. The recirculation system 

components are redundant so as to withstand a single failure 

of an active or passive component without loss of function at 

the required flow.  

The low pressure injection system is actuated on a low 

reactor coolant system pressure of 500 psig or a high reactor 

building pressure of 4 psig.  

All of the ECCS subsystems can accomplish their function 

when operating on emergency (onsite) power as well as offsite 

power. If there is a loss of normal power sources the engi

neered safeguards power line is connected to the Keowee hydro 

unit which will start up and accelerate to full speed in 23 

seconds or less. The pumps and valves of the injection system 

will be energized at less than 100% voltage and frequency to 

achieve the design injection flow rate within 25 seconds.
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3.0 PERFORMANCE ANALYSIS OF EMERGENCY CORE COOLING SYSTEM 

3.1 General 

We have developed a set of conservative assumptions and 

procedures to be used in conjunction with the Babcock and 

Wilcox developed codes to analyze the ECCS functions. The 

assumptions and procedures used by B&W in analyzing the per

formance of the Oconee Unit No. 1 ECCS are described in 

Appendix A, Part 4 of the Interim Policy Statement published 

in the Federal Register on December 18, 1971 (F.R. Vol. 36, 

No. 244). Report BAW-10034 "Multinode Analysis of B&W's 2568 

MWt Nuclear Plants During a Loss-of-Coolant Accident," October 

1971, covers the performance of cores for which all fuel pins 

are pressurized. In addition, Supplement 10 of the FSAR pre

sents the B&W LOCA analysis for cores having unpressurized 

pins as will be the case for Oconee Units 1 and 3. Unit 1 

will have unpressurized and pressurized (a mixture) pins for 

the first two cycles and Unit 3 will have a mixture for the 

first cycle only. The analysis for the core with a mixture of 

pressurized and unpressurized pins resulted in a heat rate 

limit of 17.4 KW/ft. for the 102% power case to meet the 23000F 

maximum cladding temperature criteria. The applicant sub

mitted an analysis in Supplement 10 to support his claim that 

the 17 . 4 KW/ft. limitation would not result in power penalty
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and that there would be adequate margin below this limit 

through core life. For comparison, the analysis reported in 

BAW-10034 is based upon an 18.15 K/ft peak linear heat rate 

2 for cores with pressurized pins only. The 8.55 ft cold leg 

split is the limiting case accident with a peak temperature of 

2284*1'F in the case of the mixed core and 2177 0 F in the case of 

the pressurized pin only case.  

3.2 Analysis of the Blowdown Period 

The applicant used the CRAFT and THETA 1-B computer codes 

for the analysis of the blowdown phase of the transient.  

Using these codes, and the evaluation model specified in 

Appendix A, Part 4, of the Interim Policy Statement, the 

applicant provided the reevaluation of the ECCS performance in 

compliance with the Commission's Interim Policy Statement.  

For the blowdown portion of the accident, we have con

cluded that the applicant's analyses as reported in BAW-10034 

and Supplement 10 of the FSAR, conform to the requirements 

specified in the Commission's Interim Policy Statement, 

Appendix A, Part 4.  

3.3 Analysis of the Refill and Reflood Period 

The applicant has considered the thermal behavior of the 

core during the refill and reflood portion of the loss-of

coolant accident, which is explained as follows:
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(1) The vessel refill is provided initially by the core 

flooding tanks, and later by the pumping systems, and is 

assumed to start at the end of the blowdown period. The 

reactor vessel is assumed to be essentially dry at the 

end of the blowdown period, as a result of the con

servative assumption in Appendix A, Part 4, of the 

Interim Policy Statement that water injected by the core 

flooding tanks prior to end-of-blowdown is ejected from 

the primary system.  

(2) No heat transfer in the core is assumed until the level 

of water reaches the bottom of the core, at which time 

refill is considered complete and the core reflood 

starts.  

The end of blowdown is 14.6 seconds after rupture for the 8.55 

ft2 cold leg double ended break and reflood (to the bottom of 

the core) is complete about 23 seconds after rupture. The end 

2 
of blowdown is 18.7 seconds after rupture for the 8.55 ft 

cold leg split and reflood is complete about 26 seconds after 

rupture.  

(3) The reflood of the core is characterized initially by a 

rapid liquid level rise both in the core and in the 

vessel annulus until enough of the core is covered to 

generate substantial amounts of steam. The re-flood rate



increases and peaks in about 8.5 seconds after the end of 

blowdown at about 11 to 12 inches per second, then 

decreases rapidly leveling off at about 5.5 inches per 

second about 10 seconds after the end of blowdown. ,At 10 

seconds after the end of blowdown, the water covers about 

12 inches of the core for the case of a double ended cold 

leg break and 20 inches of the core for the case of a 

2 
8.55 ft cold leg split.  

(4) The amount of steam generated in the core together with 

the steam flow path resistance governs the rate of steam 

flow. The steam flow path is assumed to be only through 

the vent valves within the reactor vessel and no credit 

is taken for steam flow around the loop. The steam flow 

resistance also limits the rate of liquid rise in the 

core, but the annulus water level continues to increase 

until the liquid level reaches the inlet nozzle. Core 

flood tanks and low pressure injection system water is 

piped directly to the reactor vessel with no intervening 

reactor coolant system piping.  

(5) The peak temperature reached in the transient for the 

limiting 8.55 ft2 cold leg split occurs about 30 seconds 

after the break.  

Based on our review of "Multinode Analysis of B&W's 2568 

MWt Nuclear Plants During a Loss-of-Coolant Accident" BAW

10034, October 1971, and Supplement 10 to the FSAR we have
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conclided that the applicant has evaluated the refill and 

reflood events in .an acceptable manner.  

3.4 Results 

The applicant has calculated the following temperatures 

for Oconce Unit No. 1 at 102% of a nominal power level of 2568 

MWt: 

Cold Leg Pipe Breaks Peak Clad Temperatures (*F) 

(Area) (Type Break) Pressurized Pins Unpressurized Pins 

.2 
8.55 ft (Double Ended) 2052 2072 

8.55 ft2 (Split) 2177* 2284* 

2 
3.0 ft (Split) 1652 1662 

2 
0.5 ft (Split) 1614 1561 

Hot l 

2 
: 14.1 ft (Split) 1621 1605 

*Limiting case.  

'he total core metal-water reaction is less than 1% for 

each of the assumed pipe breaks.  

4.0 CONCLUSIONS 

On the basis of our evaluation of the additional B&W 

analyses, described in 3.1 above, we conclude that our accept

ance criteria, as described in the Commission's Interim Policy 

Statement have been met:



(1) The maximum calculated fuel element cladding temperature 

does not exceed 2300aF.  

(2) The amount of fuel element cladding that reacts chemi

cally with water or steam does not exceed 1% of the total 

amount of cladding in the reactor.  

(3) The calculated clad temperature transient is terminated 

at a time when the core geometry is still amenable to 

cooling, and before the cladding is so embrittled as to 

fail during or after quenching.  

(4) The core temperature is reduced and decay heat is removed 

for an extended period of time, as required by the long 

lived radioactivity remaining in the core.  

These are the same acceptance criteria that we stated on 

pages 42 and 43of our Safety Evaluation on Oconee Unit 1.  

The results of the applicant's analyses for a loss-of

coolant accident initiated at a core power level of 2568 MWt 

show that the acceptance criteria are met on the basis of 

analyses performed in accordance with an acceptable evaluation 

model given in the Interim Policy Statement.  

On the basis of.our evaluation of the additional B&W 

analyses described in 3.1 above, we have determined that the
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conclusion that the emergency core cooling system is accept

able and will provide adequate protection for any loss-of

coolant accident., as set forth on page 43 of our Safety Evalu

ation dated December 29, 1970, remains applicable for the 

Oconee Nuclear Station reactors for core powers up to 2568 

Mt.
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surfaces wetted by reactor coolant leakage to detect evidence of 

corrosion.  

The following corrective measures shall be applied: 

(a) An evaluation of the effect of any corroded area upon the 

structural integrity of the component shall be performed 

in accordance with the provisions of Article IS-311 of 

Section XI Code.  

(b) Repairs of corroded areas, if necessary, shall be performed 

in accordance with the procedures of Article IS-400 of 

Section XI Code.
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(3) The visual examinations of (1) and (2) above shall be conducted 

in conformance with the procedures of Article IS-211 of Section XI 

of the ASME Boiler and Pressure Vessel Code.  

B. Corrective Measures 

(1) The source of any reactor coolant leakage detected by the examina

tions of A(l) above shall be located by the removal of insulation.  

where necessary and the following corrective measures applied: 

(a) Normally expected leakage from component parts (e.g., valve 

stems) shall be minimized by appropriate repairs and mainten

ance procedures. Where such leakage may reach the surface of 

ferritic components of the reactor coolant pressure boundary, 

the leakage shall be suitably channeled for collection and 

disposal.  

(b) Leakage from through-wall flaws in the pressure-retaining mem

brane of a component shall be eliminated, either by corrective 

repairs or by component replacement. Such repairs shall con

form with the requirements of Article IS-400 of Section XI of 

the ASME Boiler and Pressure Vessel Code.  

(2) In the event boric acid residues are detected by the examinations 

of A(2) above, insulation from ferritic steel components shall be 

removed to the extent necessary for examination of the component



Recommended PWR Inservice Inspection Program 

for Detection of Effects of Reactor Coolant Leakage 

A. Inspection Requirements 

(1) Prior to reactor startup following each refueling outage, all 

pressure-retaining components of the reactor coolant pressure 

boundary shall be visually examined for evidence of reactor 

coolant leakage while the system is under a test pressure not 

less than the nominal system operating pressure at rated power.  

This examination (which need not require removal of insulation) 

shall be performed by inspecting (a) the exposed surfaces and 

joints of insulations, and (b) the floor areas (or equipment) 

directly underneath these components.  

At locations where reactor coolant leakage is normally expected 

and collected (e.g., valve stems, etc.), the examination shall 

verity that the leakage collection system is operative and 

leaktight.  

(2) During the conduct of the examinations of (1) above, particular 

attention shall be given to the insulated arenas of components 

constructed of ferritic steels to detect evidence of boric acid 

residues resulting from reactor coolant leakage which might have 

accumulated during the service period preceding the refueling 

outage.
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In -lieu of the latest completion date of January 31, 1972- as specified 
previously in Provisional Construction Permit No. CPPR-33, the latest 
completion date has been extended to June. 30, 1972.  

A copy of the Order which has been transmitted to the Office of the 
*Federal Register for publication, is eniclosed for your information.  

Sincerely, 

Original Signed b 

PeterA MI 

PetdrA Morris, Director 
Division of Reactor Licensing 

Enclosure: 
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ATOMIC ENERGY COMKISSION 

DOCKET NO. 50-269 

DUKE POWER COMPANY 

Order Extending Provisional Construction Permit Completion Date 

By application dated December 20, 1971, Duke Power Company requested 

an extension of the latest completion date specified in Provisional Construction 

Permit No. CPPR-33. The permit authorizes the construction of a pressurized 

water nuclear reactor designated as the Oconee Nuclear Station Unit 1 at 

the applicant's site in Oconee County, South Carolina, approximately eight 

miles northeast of Seneca, South Carolina.  

Good cause having been shown for this extension pursuant to Section 185 

of the Atomic Energy Act of 1954, as .amended, and Section 50.55(b) of 

10 CFR Part 50 of the Commission's regulations, IT IS HEREBY ORDERED THAT 

the latest completion date specified in Provisional Construction Permit 

No. CPPR-33 is extended from January 31, 1972 to June 30, 1972.  

FOR THE ATOMIC ENERGY COMMISSION 

Original Signed by 
Peter A. Morris 

Peter A. Morris, Director 
Division of Reactor Licensing 

Date of Issuance: JAN 2 8 1972
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Docket Nos. 5CL.fdL 
50-270 

and 50-287 

Dule Power Company 
ATTN: r. ustin C. Thies 

Vice President, 
Production and pe aten 

P. 0. Box 2187 
Gharlotte, North Carolina 28201 

Gentlemen: 

A ptoblem regarding adequate separation of redundant instrumentation 
and control cailes in the Oconee Nuclear Station was brought to your 
attention by our Division of Compliance. We observed the extent of this 
problem -during a site visit on November 30, 1971. At a January 19, 1972 
meeting with us in Bethesda, you indicated your intent to resolve this 
problem by taking the following actions: 

1. lastall aGlastic' fire resistait barriers to the bottom of Oconee 
Unit 1 cable trays in all areas where the minimum spacing between 
the cables in the bottom of one tray .is less than three inches from 
the cables in the top of the tray immediately. below it.  

2. Institute a cable temperature checking program in the critical 
areas of cable tray overfill in Oconee Unit 1. This program will 
be carried out for a reasonable but limited period of time and will 
include temperature checks during initial startup, normal and 
adverse operating conditions.' 

3. Revise the FSAR to incorporate the above Unit 1 cable tray 
modifications and the cable temperature checking program and to 
show that for Oconee Units 2 and 3 the original. cable separation 
criteria will be met including no cable tray overloading and a 
minimum of five inches rail-to-rail space between all vertical 
trays.  
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Duke Po er Company 2 JAN 

)Based on our review of this atr we conclude that your proposal 
as noted above is acceptable.  

Sincerely, 

or ginal sIgned by 
C R. Deyoung 

R.,C. DeYoung, Assistant Dirdctor 
for Pressurized Water Reactorg 

Division of Reactor Licensing 

William L. Porter, Esq.  
Duke Power Company 
P. 0. Box 2178 
422 South Church Street 
Charlotte, North Carolina, 2820i 
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ATTN: Mr. Asetta C. Thies 

Vice Preside t 
Produetion and Operation 

422 South Church Street 
F. 0. Box 2178 
Charlotte, North Carolina 28201 

Gentlemen 

During our continuing review of your applicatiom for An operating 
liConse for the Oconee Nuclear StatioV1its 1, 2, and 3, we 
subritted copies of your Pra70perational Eavronmental RadionctivIty 
Meattoriag Progren Report for the Oceae ucles tation to the 
U. S. Department of the Interior, ?Iebhad TilJdiWft Sarvice for their ae.  
A copy of the PLOb aad WIldlife Service'.s conaents on your report io 
eaclosed for yourinforatiou. Copies of the coiehta are also being 
aet to the appropriate state and local officials 

Ue contur with the Depatement.of the Tnterior's coeints and request 
that you inform~ s in etaU how yo will correet the deficietcies cited 
by the Departente of the Taterior.  

1Tvanty copies of your reply to this letter should be abanitted to uS 
for our review and distribution to the Fieh and aldlife Service.  

Sincerely, 

DeYoug, Assistmt Dtrector 
for Pressuried Water Re-torn 

Division of Reacter ticesing 

Engleare12 
M-s itr 444 10/ /71

c fSee Attached Ust.  
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County Supervisor of Oconse Cotmty 
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e c w/o enel 

7r. Daniel W. Slater Chie 
Pivision. of River Basin Studies, 
Bureau of Sport -isheries and 

Wildlife 
U. S. Department of the Interior 
washington,, D. C. 20240 
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~entlement .  

Duriag our continuing reiew fyour applieadi for an operati- Uense 
for the Oconse qcler' Station Unitse 1, 2, and 3, v. submitted copies 
of your Tre-Operational iwron ental Radioactivity Mfonitoring PrograI 
Report for the Geoned Nuclear S tion to the U. S. Department of the 
Interior, ,Fish and Wi3dlifs Sevi e for their use. - A copy of the 
Vigh and uidift Service's c m a on your report is encosed for 
your intornation.. Copies o the c Leat are also being seat to the 
appropriate and local official 

Ve concur with the Dopateent of the 1 terlor's serwenta and reconsendations 
and therefora rdquet that you taplemen them, Including continuing 
to cooperate with appropriam Federal ae State gencies in developing 
the necessary orogreal for the preoparation laud post-opedatinil 
enviromental ronitorins- surveys. PleaGe W orm U in detail how 
you have responded to the neparetent of the nterior's coenta.  

Twenty copies of your reply to this letter she d be submitted to us 
for Our review and distributio to the Piab aud ildlife Service.  

C. PeYoung, Assistan Dtrector 
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EURFAU Of 5PORT FISHiERIC 

Unitecotates Department of thei9terior 
FISH AND WILDLIFE SERVICE 

BUREAU OF SPORT FISHERIES AND W:LDLIFE 

WVASI-fIlNG l aN, D.C 20240 s8 

S CT 4 1971 

Mr. Harold L. Price OCT6 1971 
Director of Regulation U. ATMft Mnt 
U.S. Atomic Energy Commission 
Washington, D.C. 20545 

Dear Mr. Price: 

This is in response to Mr. DeYoung's letter of July 12, 1971, transmitting 
copies of the Pre-Operational Environmental Radioactivity Monitoring 
Program Report for the Duke Power Company's Oconee Nuclear Station, 
South Carolina, AEC Docket Nos. 50-269, 270, and 287.  

The environmental monitoring program for this station for the most 
part is adequate, but data for benthic organisms are omitted in some 
tables. The list of criteria for the selection of sampling locations 
as mentioned on pages 6 and 7 of the report appears adequate. However, 
in subsequent tables, listing samples and locations (summary, 2-1 and 
2-la) no data are show,:n for benthic organisms. Also, the distance from 
the radioactive waste discharge point to the nearest downstream sampling 
station is not clearly indicated.  

Sincerely yours, 

Assistant 
Director



UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTOND.C. 20545 

DEC 6 1971 

Docket No. 50-269 

Duke Power Company 
Attn: Mr. Austin C. Thies 

Vice President 
Production and Operation 

P.O. Box 2178 
Charlotte, North Carolina 28201 

Gentlemen: 

We have reviewed the evaluation of twenty-one damaged control rod drive 
mechanisms (CRDM's) as presented in your September 29, 1971 report, 
"Description of Cause and Correction of Damage to Control Rod Drive 
Mechanisms During Preoperational Testing of Oconee No. 1".  

In general, we conclude that significant damage occurred to-at least 
eleven CRDM's as a direct result of the presence of nitrogen gas in 
the region of the buffer piston at the bottom of the torque tube.  
Although not all drives within the probable gas bubble area were 
removed from the head (nozzle positions 10, 12, 13, 14, 16, 17, 18, 
23, 24, and 25 were not removed), we believe that the autoclave tests 
provided a reasonable basis for the in-place inspection of all CRDM's 
not removed from the head. While it is not entirely clear, we 
presume that the autoclave trips used to establish threshold of damage 
as a function-of feet of water displaced by gas at 2000, 400 and 0 psig 
were 100% withdrawal trips.  

With the addition of some remarks, we concur in your planned corrective 
action as described in Section V of your report. In paragraph V-A, we 
understand this.to mean that the CRDM's identified on pages A-9 through 
A-33 will not be used in Oconee 1. The limits described in paragraphs 
V-B.4 and V-B.5 should be made specific, on justifiable bases, and added 
to the Technical Specifications for Oconee Unit 1. Also, because of the 
consequences of a "dry scram", minimum trip times should be added, with 
supporting bases, to the Technical Specifications. The design changes 
described in paragraphs V-C.1 through V-C.4 should be added to the FSAR 
with an adequate description of how venting will be accomplished under 
all plant operating conditions.
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With regard to the potential for recurrence of a dry trip, we believe 
that, until further notice Duke Power Company should continue to monitor 
for gas build up on the center CRDM. Because of the unique, high-location 
of thq buffer piston on the Oconee CRDM's we believe significantoperating 
expeyience should be obtained before concluding that no form of A 61 
venting is required.  

Please contact us if you desire any discussion or clarification of this 
matter.  

Sincerely, 

Original signed by 
R. C. DeYoung 

R. C. DeYoung, Assistant Director 
for Pressurized Water Reactors 

Division of Reactor Licensing 

cc: 
William L. Porter, Esq. 
P. 0. Box 2178 
Charlotte, North Carolina. 28201 

DISTRIBUTION 
Docket 
'DRL Reading 
PWR #4 Reading 
R. C. DeYoung, DRL 
D. Skovholt, DRL 
E. G. Case, DRS 
F. Karas, DRL 
J. Knotts, OGC 
Compliance (Engelken) 
DTIE (Laughlin) 
NSIC (Buchanan) 
A. Schwencer, DRL 
AEC PDRL
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Engelken.  
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DATE 11/ /71 12/-/71 
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JUL9 71 
.Docket Nos. 50-269 

50-270 
and 50-287 

Duke Power Company 
ATTN: Mr. Austin C. Thies 

Vice .President 
Production & Operation 

422 South Church Street 
Charlotte, North Carolina 28201 

Gentlemen: 

On June 19, 1971 the AEC adopted interim acceptance criteria for the 
performance of emergency core cooling systems (ECCS) in light-water 
nuclear power plants. A copy of the Commission's interim policy 
statement on this matter is enclosed' for your information. In ac
cordance with Section IV.B. of the interim policy statement, before 
we can complete our evaluation of the ECCS for the Oconee .Nuclear 
Station Units No. 1, 2 and 3, we need information to show that the 
system meets the general criteria, of Section IV.A. using a suitable 
evaluation model. We are continuing discussions with representatives 
of the Babcock & ilcox Company (B&W) that are directed toward
establishing a suitable evaluation model using B&W computer codes for 
evaluation of plants incorporating a nuclear steam supply system de
signed by B&W.  

The information that we need regarding analyses perf6rmed with a suit
able evaluation model is: 

(1) For the break size range, location and type mentioned in Appendix-A, 
Part 1 of the interim policy statement,'provide information per
taining to (a) the system pressure, (b) the hot-spot clad temper
ature, local mass velocity, fluid temperature, and heat transfer 
coefficient,' (c) the -core pressure drop, quality, and mass 
velocity, (d) the heat' flux distribution in the hot channel, 
(e) the-flow rates in the upper 'and. lower* plenums, (f) the flow 
rates in the broken and intact cold-leg and hot-leg piping, 
(g) the flow rate out of'.the break, and (h).percent clad metal-' 
water reaction.  

(2) Provide a detailed disbussion of the calculation used to predict 
heat transfer during the reflood portion of the 'transient.  

OFFICE ----- -..----- '- - -------- - - -------

SURNAME ---------------.-- ------- ------- -----------------------------------------

DATE .. I ---------- --------------- ---- -- ------------ --------- --------------- ------- ------

Form AEC-3i8 (Rev. 9-53) AECM 0240 U. S. GOVERNMENT PRINTING OFFICE: 1970-407758



Duke Power Company -2

(3) Discuss in detail any deviations in the evaluation model used 
in the foregoing studies from that described in Appendix A, 
Part 1 of the interin policy statement tse o 

In addition, youshould submit for our review any changes to the 
Technical Specifications for the plant that may be required on the 
basis of the results of your analyses.  

When you have obtained the required information, please submit it 
as an amendment to your application.  

-Sincerely, 

Original Signed by 
Peter A. Morris 

Peter A. Morris, Director 
Division of Reactor Licensing 

Enclosure: 
DISTRIBUTION: 

AEC Interim Policy Statement Docket File (3 

AEC PDR 
cc: w/enclosure 

Local PDR 
DR Revidirig 

Mr. Roy B. Snapp DR Reading DRL Reding 
1725 KStreet, N.W.  PWR:-2 Reading 
Washington, D. C. 20006 PK~ec 

CKBeck 
MWIIann.  
SHanauer' 

FSchroeder 
RSBoyd: 
RCDeYoungK 
DSkcvholt 
TRWilson,.  
EGCase.  

_RRMaccary 
RWKlecker 
DRS/DRLBr. Chiefs 
FWKaras '(2) .  
JBKnotts, 0GC 
ACRS (16) 
WNyer (2) 
Seismic Design 

Corsilltant 
ASchirencer 
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Docket Nos. 50-269 June 14 1971' 
50-270 

and 50-287 

Duke Power Company 
Power Building 
422 South Church Street 
Charlotte, North Carolina 28201 

Attention: Mr. Austin C. Thies 
Vice President 
Production & Operation 

Gentlemen: 

In our review of your Oconee Nuclear Station Units 1, 2 and 3, the 
degree of availability of the various soutces of auxiliary electrical 
power has been 'the.subject of 'considerable discussion. At present, 
we have focused on those sources which will be available at the 
time Unit 1 becomes operational. Taking into account the availability 
of backup auxiliary power from a Lee Station gas. turbine, we conclude 
that there is reasonable assurance that no single failure in the 
offsite or onsite auxiliary power systems could result in a condition 
where one more failure would deprive Unit 1 of all auxiliary ac power.  

To obtain this reasonable assurance, we conclude that until an 
additional viable source of ,onsite auxiliary power is shown to be 
available, every effort should be made to keep the' Keowee hydro
station generators operational when Unit 1 is operating. Minor 
maintenance and routine inspections requiring removal of both hydro
generators from service should be performed when the Unit 1 reactor 
is subcritical.  

With a view towards multiple nuclear unit operation, we understand 
that you intend to demonstrate that the Oconee Nuclear Units can, 
without reliance, ori other ac power sources, c6ntinue to supply all 
safety related station auxiliary electrical loads following a loss 
of the external grid when operating at or near rated power. Following 
our review of the results of such a demonstration, it is expected 
that when there are at. least two Oconee nuclear units in operation, 
the complete Keowee-hydro-station can be permitted to be shutdown for 

SURNAME. ' - -

DATE~ ..  

Form AEC-318 (Rev. 9-53) U.S GOVERNMENT PRINTING OFFICE: 169- 0-364-598.
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limited periods to perform minor maintenance and routine scheduled 
inspections without requiring the nuclear units to be shutdown 
also.  

Sincerely, 

Original Signed by 
Peter A. Morris 

Peter A. Morris, Director 
Division of Reactor Licensing 

cc: Mr. Roy B. Snapp 
1725 K Street, N.W.  
Washington, D. C.  

Distribution: 
Docket File (3) 
AEC PDR 
Local PDR 
DR Reading 
DRL Reading 
PWR-2 Reading 
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Docket No. 50-269 

AN 1 1971.  

Duke Power-Compaiy 
ATTN Mtr. Austin C. Thies 

Vice President 
Production & Operation 

Power Building .  

422 South Church Street 
Charlotte, North Carolina 28201 

Gentlemen: 

This supplements my letter to you: dated December 31, 1970.  

I am forwarding for your information a copy of a Safety Evaluation 
by the Division of Reactor'Licensing dated December 29, 1970. The 
document relates to the operation of your. Oconee Nuclear Station 
Unit 1 on your site in Oconee County, South Carolina.  

Sincerely, 

Orgfa\ signed b~ 

Per A MomsI 

Peter A. lorris Director 
Division of Reactor .Licensing 

Enclosure: DISTRIBUTION: 
-DRL Safety Evaluation AEC. PDR 

dated December 29, 1970 Docket File 
DR.Reading 

bce: H. J. McAldtiff, ORO D. A. Nussbaumer, DRL Reading 
E. E. Hall, GMR/H DML - PWR-2 Reading 
E. B. Tremmel S. T. Robinson, -E. G. Case 
R. Leith, OC SECY R. C. DeYoung 
J. R. Buchanan, ORNL J. D. Saltzmai, C. G. Long 
T. W. Laughlin, DTIE SLR. N. L. Dube (w/8 encl.  
A. A. Wells, :ASLB G. I. Ertter D. J. Skovholt 
J. J. DiNunno, SAGMEA J. A. Harris, PI OGC 
J. Veme, SM K OC(2) 

P. F. Collins 
A. Schwencer 
F_ . Karas (2), CRESS *FIdftE DRL:AD/PWRs. DRL: 1 2 DRL:AD/PWRs rRL 

T54, R1PM 
SURNAM E - - - - - - - _q __8 ----------- - - -- --

ebk DATE 1/8/71 11/ f71 
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Docket No. 50-269 

JAN 1 I971 

Duke Power Company 
ATTN: r Aus;tin C. Thies 

Vice President 
Production & Operation 

Power Building 
422 South Church Street 
Charlotte, North Carolina 28201 

Gentlemen: 

This supplements my .Ietter to you dated December 31, 1970.  

I am forwarding for your information a copy of a Safety Evaluation 
by the Division of Reactor Liceming dated Decerber 29, .1970. The, 
document relates to the operation of your Oconee Nuclear Station 
Unit 1 on your site in Oconee County, South Carolina.  

Sincerely, 

Peter A. Morrie, Director 
Division of Reactor Licensing 

Enclosure: DISTRIBUTION: 
DRL Safety Evaluation AEC PDR 

dated December 29, 1970 Docket File 
DR Reading 

bee: H. J. MeAlduff, ORO D. A. Nussbaumer, DRL Reading 
E. E. Hall, GMR/H DML PWR-2 Reading 
E. B. Tremmel S. T. Robinson, E. G. Case 
R. Leith, OC SECY R. C. DeYoung 
J. R. Buchanan, ORNL J. D. Saltzman, C. G. Long 
T. W. Laughlin, DTIE SLR N. L. Dube (w/8 end.) 
A. A. Wells, ASLB G. I. Ertter D. J. Skovholt 
J. J. DiNunno, SAGMEA J. A. Harris, PI OGC 
J. Verme, SM4 OC (2) 

P. F. Collins 
A. Schwencer 

F. W. Karaf , 2 
CRESS OFFICE 0, DRL:AD/PWRs DRLf WR-2 DRL:AD/PWRs RL W 

T54, UNAME tR 

ebk DE 1/8/71 V011 / 1/ if171 ____________ k DATE 0- / G I O 9 
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Docket 1468. 50-269" 
50-270 

and 50-87..,.OC$11 
DE 

Duke Pover heor~p 
ATMz ti. Austin . Th e 

Vice President 
Productien & Operation 

Power i"Wilding , 
422 South Church Street 
Charlotte, uorth Carplina 28201 

Dear. Mr. Thiest 

Ti1s i 0 In r2pone toyour letters dated October'16, 1969, Pebruary 9 1970,June 26, 1970, a July 90 170 requesting tae Certain information ehlh /ousumited t teAoiEeryComission. he sithheldf from public disclooure.  

1ave dete ffinn that disclosure of the inforation Eecontad in throl n douens listed, heloss isnet requiredt in th vublic iaterent nor by -10 CPR Part 9, and trould 'adverseely. affect the- interests of The Babcock.& Uflcol Company or 7uke Plower Compny ccrigl, eare ihoigte infrme~cotane i te olowing documnae fom public inspection, purouant to- Sect ion. 2,190 o f 10 M~ Part 2 

&NW-10002 *"Once -Th rog steaM. Generator 'Research and Develop-ment * lprt which suamarizes developint andO tasting completed, to provide confidence the once-through st eam generator vill 1perform as 
SURNAMexpected and wllgive satiisfa lie.or-service throughout, itt design 

* &~-l oo~, S ppi, -1 - e i ed pages -to w3 T-1 0 a ab O O 
oAr-10005m Rev 1 R"ent. 93alS Vent Va e 969,-0364t5'98 
the internals vent .valvo evaluation program aiid' the results of tests conducted on a prototype internals vent-valve for use on Pt1Afl plants designed by ?J&W, 

flAtI-l0008 Part 2, . 1 "Pue1 Assemably Stras an-d Deflection Analysis forLoss-of -Coolant ccidn and SimcEcitation"' whicht presents, frormae ion eni the reactor vesoel -and fuel arssembly dynamic'.  models and on theo tests performea to establish fuel assembly fequency and-davmpingI values used. In the* analyses4 
BAW-10009 "Effeact of Pixelhcld Pailur ou M. erqencv Core COnl In P 

* OFICE~ decr~ E tests rim) to'evaluate ptential. fu tg 

SURNAMEbl ----- ------------------------- 
------

Form AEC-318 (Rev.. 9-53) - ~ - U.S GOVERNMENT PRINTING OFFICE: 149'V 0-364-598.
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rod cladding failure mchanismo cladding aweiling and perforation, 
brittle failure of cladding,. and eutectic formation between zirco
nium in the cladding and iron and nickel in spacer gridsa An' 
analysis is performed to evaluate the effect of clad swelling on the 
ability to cool the core following a lobs-of-coolant accident, 

BAW-10012 "Reactor Vessel Model Flow Tests' which samarises the 
development and testing work that has. been. completed to provide 
information relative to the hydraulic characteristics of a typical 
Babcock 4 Wilcox reactor ssel ad internals..  

BAU-10023 "Computat Codes Ond ethods Used in Performig LOCA 
Analyses". which, provides a description of the inter-relation of 
various computer codes and analytical -techniques used by Babcock 
Wilcox in assessing the sequence of events and consequences associ
ated with a loss-of-coolant accident in its nuclear systemns 

Duke Power Compay Application vzdent No. 14 dated July 9, 1970 
which contains proprietary aassere to AEC questions posed in letters 
dated February l 1 1970, and March 3, 1970.  

Withholding of this information from public inspection shall not, how
ever, affect the right of persons properly and directly concerned to 
inspect it..  

Sincerely.  

Peter A. 1orrio. Direetor 
ivision of Rator Licensing 

DISTRIBUTION.  
AEC PDR (3) 
Docket Files (3) 
DR Reading W 

DRL Reading 
PWR-2 Reading 
R. C. DeYoung 
F. W. Karad (2) 
A. Schwencer 
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focket Nos. 50-269 Ec2 2  970 
50-270 

and 50-287 

Duke Power Company 
ATTN: Mr. Austin C. Thies 

Vice President 
Production & Operation 

rower Building 
422 South Church Street 
Charlotte, North Carolina 28201 

Dear, .r. Thies: 

This is in response to your letters dated October 16, 1969, February 9 
1970, June 26, 1970, and July 9, 1970 requesting tbat.certain information 
which -you submitted to the Atomic Energy Commission be withheld from pub
lic disclosure.  

We have determined that disclosure of the information contained in the 
documents listed below is not required in the public interaet nor by 
10 CPR Part 9, and would adversely affect' the interests of The Babcock 
ilcox Company or Duke Power Company, Accordingly, tie are, ithholding the 

information contained in the following documents from, public inspection 
pursuant to Section 2.790 of 10 CR Part 2.  

AW-10002 "Once-Through Steam Generator Pesearch and Development 
- Report" which summaries development abd testing completed to pro

vide confidence the once-through steam generator will perform as 
expected and will give satisfactory service throughout its design 
life.  

3WT-10002, Suppl. 1 - revised pages to RAW-10002, above.  

B1A-10005 Rev. 1 'Internais Vent Valve Evaluationl which describes 
the internals vent valve evaluation program Ahnd the results of tests 
conducted on a prototype internalo vent valve for use on Pt plants 
designed by B&W, 

BAW-10008 Part 2, Rev. 1 "Fuel Assembly Stress and Deflection 
Analysis for Loss-of-Coolant Accident and- Saismic Excitation" which 

presents information on the reactor vessel and fuel assembly dynamic 
models and on the tests performed to establish fuel assembly fre
quency and damping values used in the analyses..  

BA-10069 "Effect of Fuel Rod Failure on Energancy Core Coolip, 
f ffectiveness" vhich descr es teats r to evaluate potentana a 1 

OFFICE) 
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DATEv ) 
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rod cladding failure mechanisms cladding swelling and perforation, 
brittle' failure of eladding, and eutectic formation between zirco
nium in the cladding and iron and nickel in spaer grids. An 
analysis is performed to evaluate the effect of clad swelling on the 
ability to cool the core following a lose-ofcoolant accident.  

BAW-10012 "Reactor Vessel k1odel flo Tests" which summarises the 
development and testing work that has been completed to provide 
information relative to the hydraulic charecteristics of a typical.  
Babcock & ilcojc reactor vessel and internals.  

BA-10023 Conputer Codes and Methods Used in Perforaing LOCA 
Analyses" t4dch provides a description of the inter-relation of 
various computer codes and analytical techniques used by Babcock & 
Wilcox in assessing the sequence of events and consequ'ences associ
ated with a loss -of-coolant accident in its nuclear systems.  

Duke Powr Company Application Amendmnt No. 14 dated July '9 1970 
which contains proprietary atswers to AEC questions posed in letters 
dated february 13, 1970', and March 3, 1970.  

Withholding of this infortmation from public inspection, shall not, how
ever, affet the right of persons properly and directly co icerned to 
inspect it.  

Sinceraly 

Peter A. Morris, Director 
Division of Reactor Licensing 

DISTRIBUTION.  
AEC PDR (3) 
Docket Files (3) 
DR Reading 
DRL Reading 
PWR-2 Reading 
R. C. DeYoung 
F. W. Karas (2) 
A. Schwencer 
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Docket Nos. 50-269 JAN 
50-270 

and 50-287 

Mr. A. C. Ties 
Vice President 
Duke.. P6wer Company
Box 2178 
Charlotte, North Carolina 28201 

Dear Mr. Thies...  

With regard to your letter of July 17, '1970, reluesting an exemp
tion for the use of respiratory protective equipment, we need 
additional information to complete our evaluation. of your request.  
Most of the information required is set forth in 10 CFR 20.103 C(3) 
subparagraphs*(i) through (iv) and in the Notice of Proposed 
Rule Making by the Atomic Energy Commission 10 CFR 20, Standards 
for Protection Against Radiation, "Exposure of Individuals to 
Concentrations of Radioactive Material' in Restricted Areas,! 
published in the Federal Register November4,. 1967 (Volume 32, 
Number 215. pages 15432'to 15434) (en'closed). Suboaragraph 
20.103 C(4) of the Notice of'Proposed Rule Making further itemizes 
the information 'we need. In addition. we are currently. requiring 
licensees to provide operational'and administrative procedures for 

-proper use of respiratory protective equipment., including provi-' 7..  
sions forp lanned limitations on working times as .necessitated 
by operational conditions.  

The Notice of Proposed Rule Making, as published in 1967, includes 
an Appendix E which itemizes the protection factors that may be, 
allowed for various types of equipment (see, enclosure). On 
Appendix E of the enclosure 'we have noted three changes in the 
protection factors to reflect' our current thinking. These pro
tection factors .are judged appropriate for respiratory protective 
equipment approved by the U. S. Bureau of Mines. Equipment not 

approved under U.S. Bureau of Mines Approval Schedules may be 
used only if the licensee demonstrates to the 'ommission by 
testing, or:on the basis of reliable test information, that the 

OFFICE ) 
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DATE ) 
'ormn AEC-318 (Rev. 9-53) U.S. GO VERNMENT FRINTING OFICE 1969 0-364 598



w 
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material and Performance ch racteristic of the equipment arejat 
eqiest se affftorded by -U.S. Breau o-Mines approved 
equiptentpf thsame type.  

When the exemption request is gra ted, the Oconee Technical 
Specifications suld be amended to provide information 
and requirements .aimilar to those included in'. the Technical.  
Specifications for Consumers Power Company's Palisades Plant 
(Docket No. 50 255) Section 6.4.5 

We currently anticipate tnat our action on your exemption 
request'can be :completedfW the time -6f the issunce of the 
Oconee Unit 1:0peratitig -License. Timely -response to the intor
mation reqiiested will help expediteour review of your request 
so that we cati meet this_ schedule 

Sincerely, 

Peter A. Morris" Director 
Division of Reactor Licensing 

Enclosure..  
Notice of Propose Rule

Makirig, AEC (10 .CFR Pat 20) 

DISTRIBUTION: 
Docket file TRWilson 
AEC PDR EGPas 
DR READING RRlaccary 
DRL Reading RWKlecker 
PWR-2>Reading DRS DRL Branch Chief 
CKBeck .FWKaras (2) 
MMMarin Attorney, 0)GC 
Slanauer -NThomnfiasson 
FSel roeder . ASchwenc er 
RSBoyd 
RC1IeY0uig ! 
DSkovholt 

See P, eviousYellow fo Add tina Concurr nces 
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Docket Nps. 50 269 
50 270 

and 50 287  
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4 

Mr A.. C. Thies 
Vice President 
Duke Power. Company 
-Box 2178 

Charlotte, North Carolina 8201 

Dear Mr. 21ies 

With regard to your letter of 1 17,-1970, conceriing an 
exemption for use of respirator protective equipmeit, we.  
will ieed additiohal informatio n order to complete, the 
processing of your request. 14 st of .the details required are 
set forth in10 CFR 20.103..C( su aragraphs.(i)'through 
(iv) arid. in. the Pr6posd Rule .Makin by the Atomic Ebiergy .  
Commission 10 CFR 20,. Stafida ds for ,rotectibln Against Radia
tion, .Exposure of Individu 1s to Conentrations of Radioactive 
Material in Restricted Are s, piblishd in the Federal 

<Register November 4, 1967 (V olumei32 mber 215 pages .15432, 
to .15434) (enclosed) .Q Su paragraph'20. 3. q(4) of the 
Proposed Rule Making fur er itemi es'th information which 
we need. In addition, are currently r quiring the licensee 
to provide operational nd adhinistrative rocedures for' 
proper use of respirat ry protective equipm nt including 
provisions for planne limitations, on -workin times as 
necessitated by oper tional conditions.  

The Proposed Rule aking, as published in 1967, included 
at appendix thich temized ;the respiratory prote tive credit 
which.inay be allo edf or various types of equipmne t (see 
enclosure). As oted inAppeix the lo e three 

fthepr6tecti factors have een changed in ord to 
provide you in rmation which is consistent with our current 
thinking. The e respiratory protection factors are jaidged 
appropriate f r respiratory protective equipment appr6ved.  

by, the U..S-. Bureau of Min es. Equipmeht not approved ifider 
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M C ie 2 

US Bureau of ihs Approval Schedules may b sed only if 
the licensee dem nstrates to the Commission b testing, or 
on the basis o r iable test information, t the material 
and perf ormanc cl teristics of the eq pment are at least 
equal to those affor ed by U S. Bureau Mines approved 
equpmen of e same t e 

hen the exempton requ tis gran d the"Oconee Technical 
Sp ifictions sho ude m \nded o provide information 
and requirements sin lar. t o included in the TecHical 
specifications for Cbsumer er Company s Palides Plant 
(Docket No: 50 255) Section 5 

We are curently aiitici ting t completion of processing 
yourO exemption reques conCurrent iith the issuance of 

,0con'eenit 1 OpL a I-ierse niy response tothe 
informationi reques edi 11 help, expe ite out -revie .of' 

r -qus so iat we can meet du 

Sincer ly 

.Peter A. Morr s Director 
DiV ison of R ctor Licensing 

Enclos urc 
PrTopo0sed.-Rulej M *akino' 
AEC (10 CFR Part 20) 
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MMMann FWKaras (2) 
SHatiauer - Atterhe, OGC 
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RS yd.- NThmmasson 
RCDYotmg ASchwence-

O R/DRL 1APWRs DRL DRI 
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Docket Nos. 50-209. -December. 2:3* 1970 
50-270 

.and, 50-287 

Duke Power Company 

ATTN: 1r. Austin C. Thies 

Vice President 
Production &Operation 

Power Build ing 
422 South Church Street 
Charlotte, North. Carolina 28201 

Dear Mr. Thies: 

This is in response to your letters dated ctober 16, 1969, February 9, 
1970, June 26, 1970,, and July 9, 1970- requesting that certain information 
which you submitted to the Atomic Energy Commission be withheld from pub
lic disclosure.  

We have determined that disclosure of the information contained in the 
documents listed below is not required in the public interest nor by 
10 CPR Part 9,.and-would adversely affect the interests of The Babcock & 
Wilcox Company or Duke Power Company. Accordingly, we are withholding the 
information contained in the following documents from public inspection 
pursuant to Section 2.790 of 10 CFR Part 2.  

BAW-10002 "Once- hrough Steam Generator Research and Development 
Report" which sumarises development and testing completed to pro
vide confidence the once-through steam generator will perform as 
expected and will give satisfactory service throughout its design 
life.  

PAW-10002, Suppl. 1 - revised pages to BAW-10002, above.  

BAW-10005, Rev. 1"Internals Vent Valve Evaluation" which describes 
the internals vent valve evaluation program and the results of tests 
conducted on a prototype internals vent valve for use *on PWR plants 
designed by B&W.  

BAW-10008 Part 2, Rev. 1 "Fuel Assembly Stress and Deflection 
Anialysis for Loss-of-Coolant Accident and Seismic Excitation" which 
presents information on the reactor vessel and fuel assembly dynamic 
models and on the tests performed to establish fuel assembly fre
quency and damping values used in the analyses.  

RA14-10009 "Effeet of Fuel Rod Failure on Emernency Core Cooline 
Mffectiveness" which describes tests run to evaluate po tential fue 
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Duke Potier Copany 2December 23, 1970 

rod cladding failure mechanisms: cladding swelling and perforation, 
brittle failure of cladding, and eutectic formation between zirco
nium in the cladding and iron and nickel in .apacer grids . An 
analysis is, performed to evaluate the effect of clad -swelling on the 
ability to cool. the core followifg a- loss-of-coolant accident.  

BIAW-10012 "Reactor Vessel Model Flow Tests" Which summarizes the 
-'.development and testing work that has been completed to provide 

information relative to the hydraulic characteristics of a typical 
Babcock & Wilcox reactor vessel and internals.  

BAW-10023 "Computer Codes and Methods Used in Performing LOCA 
Analyses" which provides a description of the inter-relation of 
various computer codes and analytical techniques used by Babcock & 
Wilcox in assessing the sequence of events and consequences associ
ated with a loss-of-coolant accident. in its nuclear systems.  

Duke Power Company Application Amendment No. 14 dated July 9, 1970 
which contains proprietary answers to AEC questions posed.in letters 
dated February 13, 1970,. and March 3, 1970.  

Withholding of this information from public inspection, shall not, hew
ever, affect the right of persons properly and directly concerned to 
inspect it.  

Sincerely, 

Original Signed b 
Peter A. Vor 

Peter A. Morris, Director 

Division of Reactor Licensing 

DISTRIBUTION: 
AEC PDR(3 
Docket Files (3) 
DR Reading 
DRL. Reading 
PWR-2 'Reading 
R. 'C. DeYoung 
F. W. Karas (2) 
A. Schwencer 
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T47, R06, 07 ~ rsbvC 6&RC~dg 
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Docket Nos. 50-269t 
.50--270 

and 50-287.  

Duke Power Company 
Attn: Mr. Austin C. Thies 

Vice President 
Production & Operation 

Power Building 
422 South Church Street 
Charlotte,jNorth Carolina 28201 

Gentlemen: 

During our review of your application for an operating license for the 
Oconee Nuclear Station, we requested the comments and recommendations 
of the U.S. Depaitment of the..Interior, Fish & Wildlife Service, con
cerning the radiological impact of the proposed facility on the areas 
of responsibility of the Fish & .Wildlife Service.  

A copy of the.Fish & Wildlife Service Report, dated November 24, 1970, 
is- enclosed for'your information. Copies of this report are also'being 
sent to the appropriate State and local officials. The radiological 
safety aspects of the material in the report will be considered in the 
evaluation of the safety of your project by the regulatory staff and 
the Advisory Committee on Reactor Safeguards. Our conclusions will be 
included in the safety evaluation which we will prepare prior to the 
issuance of an operating license for your nuclear power unit.  

We call your attention to, the recommendations of the Fish, & Wildlife 
Service as they relate to the Oconee Nuclear Station and request that 
you cooperate with the Service in modifying and developing your detailed 
plans for radiological surveys.  

The reports which you will submit on the preoperational surveys will 
continue to be evaluated by the Commission and by the Fish & Wildlife 
Service prior to the issuance of an operating license in this proceeding.  
The reports of surveys made after operations have begun will be similarly 
reviewed. You are requested to furnish these reports directly to the, 
Commission in twventy copies, and we will forward copies of the reports 
to the Fish & Wildlife Service and make other appropriate distribution.  

Matters discussed in the Fish & Wildlife Service Report properly'relating 
to our responsibilities under the National- Environmental Policy Act will 
be handled in accordance with the Interim Guidelines of the Council on' 
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Duke Power Company 2 1970 

Environmental Quality and our proposed revision of Appendix D to 10 CFR 
50. To this end, our May 6, 1970 letter requested information from you 
on the environmental impact *of the Oconee Nuclear Station plant. Matters 
relating to water quality will be handled in accordance with the sections 
of the Federal Water Pollution Control Act. Regarding theseActs, air 
applicant for a construction permit and operating license for any nuclear 
power plant which will discharge effluents into the navigablie waters of 
the United States is required to .provide the AEC with a certification 
from the State or-interstate pollution control agency, or the Secretary 
of the Interior, as appropriate, that there is reasonable assurance that 
the plant will not violate.applicable water.quality standards. In the : 
case of the Oconee Nuclear'Station, where actual construction had-lawfully 
commenced prior to the date of enactment of the Water Quality Improvement 
Act of 1970, the Act.provides that a ceitification. shall be required under 
Section. 21 (b)(7) of this Act before April 3, 1973, or the permit to 
construct the facility or license to operate the completed facility will 
terminate on April 3, 1973. Thereafter, the AEC may not issue a permit 
or license for the plant until a water quality certification first has 
been received.  

Sincerely, 

Original Signed by 
Peter A. Morris 

Peter A. Morris, Director 
Division of Reactor Licensing 

Enclosure: 
F&WS Itr dtd 11/24/70 

cc: See page 3 
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Duke Power Company 3EC 2 1970 

cc w/enci: 

T J. Bonner Manly, Director 
State Developvent Board 
iamp ton Office Building 
Columbia, South .Carolina 29202 

Mrk. Reese 'A. Hbibbard 
Conty Supervisor of conee 

County 
Anderson, South Carolina 29622 

cc w/o encl.  

Mr. Willian M. Wlitem Chief 
Division of River Basin Studies 
Bureau of Sport Fisheries and Wildlife 
U.S. Department of the Interior 

ashington D.C 20240 

Distribution: 

Docket File (3) 
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Docket 
50-270 

and 50287 

W5, 1970 

Duke Power Company 
ATTRI: Mr. Austin C. Thies 

Vice President 
Production & Operation 

Power Building, 
422 South Church Street 
Charlotte, north Carolina 28201 

Dear Mr. Thies,: 

A copy of a report dated September 23, 1970 from the Advisory Co mittee 
on Reactor Safeguards to Chairman Seaborg is enclosed for your 
informat ion.  

The report relates to the Comittee's review of the Diske Power 
Company's application for a litense to operate the Oconee Nuclear Plant 
Unit 1 in Oconee Countyo South Carolina 

Sincerefy, agmal Signed by 
PeterA M 

Peter A 1o is, Director 
DIvision of Reactor Licensin 

Rnclosure: 
ACRS letter dated 9/23/70 

Distribution: 
AEC PDR 
DocketFiles (2) 
DR Reading 
DRL Reading 
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DISTRIBUTION.  
AEC PDR 
Docket File (3) 
DR Reading: 
DRL Reading 1970 
PWR-2 Reading 

- RCDeYoung 
. CGLong 

Docket No 50-2 *g OGC 
50-270 CALoftejoy,; OC 

and 50-287 FWKaras 2) 

ASchwencer 

Duke Power C6mpany 
ATTIN Mt4t Austin C. Thies 

*Vike Predident 
Production & Operation 

Poter Building 
422 South Church Street 
Charlotteo Noith Carolina 28201 

Gentleman: 

In otder to complete our reviewr of your application for a facility license 
to opergte the Oeonse 194lear Station Unit No. 1 it will be necessary 
that yo provide finandial data in accordance with, Section. 50.33(f ) of 
10 CFR Pdirt 500 a copy of which Is encleed, This information should 
include : 

Estimated aignal coate Of oper tin- the nolear f ility for a 
five-year period.  

2' Estimated costs of permanentl.y Shutting doim the facility and main
taking it in a safe dondition , if and when it may occur.  

The above data should be filed as An amendment to your applitation with 
three copieb signed under oath or affirmation aitd fit'teati additional con
formed copies. The inforiation ontained in your 1969 Annual Report Ohich 
you recently submitted with your trnadmial lette dated September 24 j 
1970, should be incorp6rated in your amendment by reference* and no fir ther 
copies of .ydur 1969 Annual Report need be submitted., 

inee~rely 

Original Signed by 
Peter A. Morris 

Peter A. korrie, Director 
Division of Reactor Licensing 

Enclosure: 

10 CmR Part 50 f 
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