
Docket Nos. 50-269 SEP 7 
50-270 

and 50-287 O4 6 

Mr. J. Bonner Manly, Director 
State Planning Commission 
Hampton Office Building 
Columbia,. South Carolina 28202 

Application: Duke Power Company 
Oconee Nuclear Station Units 1, 2, and-3 

Dear Mr. Manly: 

This supplements our previous correspondence to your office 

concerning the above application. The following amendment is enclosed 

for your information and use: 

Amendment No. 34, dated August 25, 1972.  

Sincerely, 

Original Signed' by 
Albert Schwencer 

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

Enclosure: 
As stated 

DISTRIBUTION 
Docket (3) 
PWR-4 Reading 
MService (2).  
IAPeltierSEE DOCKET NO, 50-269 FOR CONCURRENCES 
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SEP 7972 
Docket Nos. 50-269P 

50-270 
and 50-28 

Mr. Craig Roberts .  
Office of Radiation Programe 
Environmental Protection Agency 
Room 18-91, Parklawn BAliding 
Rockville, Maryland 20852 

Application: Duke Power Company 
Oconee Nuclear Station, Units 1, 2, and 3 

Dear Mr, Roberts: 

This supplements our previous correspondence with your office 

concerning .the above application. Two cdoies of Amendment 34 dated 

August 25, 1972, are enclosed for your information and use.  

Sincerely, 

Original Signed by 
Albert Schwencer 

A. Schwencer,- Chief 
Pressurised Water Reactors Branch No, 1 
Directorate of Licensing 

Enclosure: 
As. stated (2) 

DISTRIBUTION 
cc w/enol: Docket .(3) 
Mt. Frank Redmond - Region IV PWR-4 Reading 
Environmental Protection Agency MService (2) 
1421 Peaebtree Street, 1N.W IAPeltier 
Suite 300 
Atlanta, Georgia 30309 

SEE DOCKET NO. 50-269 FOR CONCURRENCES 

OFFICE0 LRAD ------------ 4----- ------------------------------

SURNAME -- --- - - - - - - --

DATED - - - -2-91- 72 --------------------------
Form -AEC-318.(Rev. 9-53) AECM 0240 U. S. GOVERNMENT PRINTING OFFICE 1970 0 - 405-346



OFFIMALIS UU W 

P'-SE 6 1970 

Docket Nos. .50-269 
50 70 

and 28 

Dr. Joseph M. lendrie 
Chairman, Advisory Committee 
on Reactor Safeguards 

U.S. Atomic Energy Commission
Washington, D. C. 20545 

Dear Dr. Hendrie: 

Eighteen copies of Report No. 3 dated September 15 1970 to 

the ACRS by the Division of Reactor Licens i g are enclosed for revfek .  

by the.Committee. Report No. 3.concerns the application to op date 

the pressurized water reactors designated by the Duke Power Compan 

as .Ocnee Nuclear Station Units 1, 2, and 3.  

Sincerel 

Original Signed by 
Pefer.. A. Morris 

Peter A. Morris, Di rector 
Division of Reactor Licensifng 

Enclosure: 

Report No. 3:to ACRS 
dtd 9/15/.70 

Distribution; , 

Docket f ilea- C3) 
PWR-2 Reading 
DRL Reading When separated, from snosures hand1a ths documenx 
DR Reading 
RGDeYoung-.L .W 
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IFAL USE. ONLY 
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Docket Nos. 50-269 
50-270.  

a50-287 
September 14, 1970 

Dr. Joseph M. Hendrie 
Chairman, Advisory Committee 

on Reactor Safeguards 
Vl. S. Atomic Energy Commission7 
Washington, D. C. 20545 

Dear Dr. Hendrie: 

Eighteep copies of the following are transmitted 
for the review of the Committee:.  

DUKE POWER COMPANY 
(Oconee Nuclear Station, .Units 1, 2, *and 3) 

Ruke Power Company letters, as follows: 
dated August 28, 1970 transmitting Amendment No. 18 
dated September 8, 1970 transmitting Amendment No. 19, and 
dated September 14, 1970 transmitting Amendment No. 20 to 

the. application for license..  

DISTRIBUTION: 

Docket.'file (3) 
PWR-2 Readin 
RCDeYoung 
FWKaras (2)' 

ASchwencer .  

.,Sincerely, 

Peter A. Morris, Director 
Diyision. of Reactor Licensing 

'As stated, 

OFFICE Non 

SURNAE ) R 

DATE O1 7. -. . ----- ----- -----------------------

Form AEC-318 Rev. 9-53) AECM 0240 us. GOVERNMENT PRINTING OFFICE 1968 0-296-517



eptem1er 10, 1970 
Docket Nos. 50-269 

.. 50 270 
and 50-287 

Dr. Joseph M. Hendrie 
Chairman, Advisory Cpmmittee 
on Reactor Safeguards 
U. S. Atomic. Energy Commission 
ashinigton, D. C. 20545 

Dear Dr. Hendrie: 

Eighteen copies of the following are trahsmitted 
for the review . -of the Conmittee: 

DURE POER COMPANY 
(Oconee Nuclear Station Units 1, 2 and 3) 

..eport to AEC by John A. Blume & Associates' Engineers dated 
September 4, 1970, entitled .Review pf the Seismic Design of 
the Oconee luclear'Station Units 1 2 and 3." 

DISTRIBUTION: 
Dockdt file (3) 
PWR-2*Reading 
-RCDeYoung 
FWKaras (2) 
DFRoss 

Sincerely, 

Peter A. Morris' Director 
Division of Reactor Licensing 

Enclosures: 
As stated.  

OFFICE 1-7--

SURNAME: . ... T 

DATE~ ) .  

Form AEC-318 (Rev. 9- 3) s. GOVERNMENT tiTING OFFCE 68 0- 296-617



*OFFICIAL" USE ONLY@ 

SEP. 2 ;197Qi 
ioeto.5 50-269....  

and 

-Dr. Joseph H.Hedi 
Chairm~an, Advisory comwittee 

on 1Reactor-SafegrW 
- U S.Atoibc Energy tomrissioll 

- :Z.-on .. C 20545 

DexDr.: HendriLe: 

* Bighteen coPies of RPort o.2,0 dated $Oeptembet 2, 4970, t 

thim AM$~ by thp- Vividf o eactor Licensing are encloobd for reviau 

* y heComite. Report Mo 2 -concerns the applicattiin toopae 

te .,pressuri-sed -water -reactore eigndted by.te~k oirC*pn 

0sOcne Nuclear $tatio Units 1, *2, ad3 

-- originbf! Signed iiY 
*..oge:S..I~yd.  

*I-- ----te -A 1:Ibrrias Dector 
Diflio* -09,A*ctor -u Lg 

eclosure: 
Reor No.2 to ACR .7 

DISTRIBUTION: - -~ Istp~e hslia~n 
Docket-Files 51-6 0i-r;J-si1i~in) 
Docket Files 50-270O 

-Docket Files 50-987< 
P..-WR-2 Reading 

-DLReading - .

DR1Reading 

___________Afchwencer, DRL . . *~vaa 5 DLU MI ~..t ___ 
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SURNAME Iii- F Ia " CG1 zg- ------- g RG---- ----

DATEI L- -9 ,JXk - - -------- ------O --- -------
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.Ooco. 1io. 3<~9Distribution: 
AILIG 13 19710 Docket (3) 1.  

nd J- 87 v"' .PWR-2 Readirng 
RCDeYoung.  
Flv5aras (2) 

Dr, Josephj~ 'r,% -endrio eh,-7ne 
Chailvisory Comimflt-to

on R[eactor Safeguards 
U. S Atomic F,,,hergy Comvoissio n 
Waa-hington, D, C. 20545 

Dcear Dr~. Hencrie: 

R:Lb.Lceu copies of the following are transwitted 
f or th revifaw of the Committee: 

DLTI"E P94L 0?~ 
(Oconee INuclear Stntion, Units 1, 2, and 3); 

DOUke" PRower Ceayletter date--d Aujmu.-t 10* 19-,70; tramsamittln 
aen cu No. 17 t o tb e sn~iainadr:uiAon "o. totP 

Sincerely, 

Pet-er A. Morris, Director 
Division of Reactor Licensing, 

Enclosures: 
As stated 

PWR-2: IR-,OFCE - ----- PWR2 9 DRL 
-- ----------- --------------------- ----- ------------------ ------- 

S U R A M ---- --- -------- --- -- --- ------ -- --- --- --- --- -- - - --- --- -- --- --- --- -- --- --- --- --- --- --- ---- -~ - - - - - - - - -ViATEFC L*9 ------- j 1 2]8/ )2- - - - ----- --- ------------- ------FraAC36Rc. AECU~ 0240 U.S. GOVERNM4EjT Pl~i,7flS$ OFFICE t966 0-2-6-617



Docket Nos., 50--269 Distribution 
50-270 AUG 13 1970 Docket (3) 

and 50-287 .. PWR-2 Reading 
RCDeYoung 
FWKaras (2) 
ASchwencer 

Dr. Joseph M. Hendrie 
Chairman, Advisory Committee 
on Reactor Safeguards 
U. S. Atomic Energy Commission 
Washington, D. C. 20545 

Dear Dr. Hendrie: 

Eighteen copies of the following are transmitted 
for the review of the Committee: 

DUKE POWR CMPANY 
(Oconee Nuclear Station Units 1, 2. and 3) 

-Comments by the Air Resources Laboratory, ESSA, dated July 29, 
1970, on Amendments Nos, 15 and 16 to the Duke Power Company's 
application and to the Final Safety Analysis Report concerning 
the above nuclear power reactors.  

Sincerely, 

Peter 'A Morris, Director, 
Division of Reactor Licensing 

Enclosures: 
As stated 

OFFICE m - - - - - -- I ---------

SURNAMEI -aa)-t CO 

DATE .1 'L---- ---- - - - - - - - - - - - ----- - - - - - -

Form AEC-318 (Rev. 9-53) AECM 0240 U.S. GOVERNMENT PRINTING OFFICE :.1968 0-296-617



DISTRIBUTION:' 
Docket <file 1 (3) 

AU 7  970 AE'CPDR 
Docket Nos. 50-269 IL Rad[ng 

50 270 PWR-2 Reading 
and 50-287 4-t RCDeYoing 

FWKaras 

%: -S -ASchd ncek 

OGC 

Surgeon General, U.S. Public Health Service 
Department.6f Realth, Education, and Welfare 
Attention:. Nuclear Facility Analysis Section 
1901 Chapman Avenue 
Rockville M aryland 20852 

Gentlemen: 

In accordance with-the understandings reached August 1, 1961 
between the.Atomic Energy Commission aid the Department of 
Health, Education, aid Welfare, attached for your information 
are the follow nts 

DUKE POWER COMPANY 
(Oconee Nuclear. Statioi-Units, 1 2, and 3) 

Amendments, to the application for: licenses.  
Amendment-No. 13 dated June'26, 1970 
Amendment No. 14 dated. July 9 197Q 
Amendment No.:. 15..dated- July 9 1970 
Amendment' No. 16 dated July 23, 197V 

Sincerely yours,.  

OriginaI Signed b 
rank W Karas 

Richard C. DeYoitng, Assistant Director 
for Pressurized Water Reactors 

Divis in of Reactor Licensing 

Enclosures:., 

As stated above 

OFFICE 2 -2

ra:g CG 
SURNAME o --.- --- ----

DATE . ... . .. .- ---..---- -- -- ------- . -1 ----

o r9 A 18 ( Rev. 9-53) AECM 0l240 . U V NMT PRINTING/ OFFICE :1968 0 2 -1



Docket Nos. 50-269 AUG 7 97 
50-270 

and. 50--287 

r. J. D. Little, Director 
State Development Board 
Hampton Office Building 
Columbia, South Carolina 29202 

Dear Mr. Little: 

A copy of each of the following Duke Power Company amendments to 
the application concerning the Oconee Nuclea Station Units 1 1 
and 3 is enclosed for your use 

Amendment No. 10 dated March 16, 1970 
Amendment No. 11 dated April 20, 1970 
Amendment No. .12 dated May 25, 1970 
Amendment No. 13 dated un e 26, 1970 
Amendment No. 14 dated July 9, 1970 
Amendment No. 15 dated July 9,. 1970 
Amendment No. 16 dated July 23, 1970) 

The tinuclear power reactors are currently, under construction he 
company 's site in Oconee Count South Carolia.  

Sincdrely, 

eter A. Morris, Director 
ivision of Reactor Lieniing 

Enclosures: 
As stated above 

Distribution: 
Docket files (3) 
AEC PDR 
DR Reading 
DRLReading 
PWR-2 Reading 
RCDeYoung.  
FWKaras (2).  
ASchwencer 
OGC 

PWR-2/DRL PWR- DRL 

?Karas:ng. C SURNAME~ --- A------\-
T 8//70 

D T o.70 .8. ------------- ---- ---------- ------ 0240 -S -RET-I----

For AEC.-318 (Rev.9-53) AECM 0240 U.S. GOVERNMENT PRINTING OFFICE : 1968 0'--296-617



0-- F OF101A L USE 01NPLY* 

Docket Nos. 50-269 Distribution: 
50-270 Docket w/encl 

and 50-287 PWR-2 Reading 
RCDeYoung 

AUG 6 1970 FWKaras (2) 
ASchwencer 

Dr. Joseph M. Hendrie 
Chairman, Advisory Committee 

on Reactor Safeguards 
U.S. Atomic Energy Commission 
Washington, D.C. 20545 

Dear Dr. -endrie: 

Eighteen copies of a replacement page 17 to the report to the 
ACRS by the Division o Reactor Licensing dated July 24, 1970 
are enclosed for your distribution to the recipients of the 
original report concerning the Duke Power Company's Oconee 
Nuclear Station Units 1, 2, and 3.  

Sincerely,~ 

Peter A. Morris, Director 
'.Division of Reactor Licensing 

Enclosure: 
Report to ACRS 

When separated from enclosures, handle this document 

as S ff 
!s rt p oper de s tion) 

- .OFFICI1AL. USE: ONL Y 

OFFICE D ---PR-2 DRPW 2 AD/PRs DR Dir:DRL - S 

SURNAME ... -as pt RC .... u -g FSchroeder P I ris

DATEJ ..... 8/ 0 /70 8/ /70 8/ /70 - ---- ----
Form AEC-318(Rev. 9153) AECM 0240 U.S. GOVERNMENT PR NTI NG OFFICE : 1968 0-296-017



*OFICllAL -USECON 
17 

3.2.2 Reactivity Calculations 

The applicant has described the computer programs and calculational 
techniques used by B&W to predict the nuclear characteristics of the reactor 

designs, and has provided examples to demonstrate the ability of these 
methods to predic U 2 an 2 0 2 eict UO2 and P 2 - 02 critical assemblies. We concur that 

these examples demonstrate. the validity of the methods used to predict k 
eff~ 

for the large power reactor cores.  

Detailed three-dimensional power distribution measurements have been 

performed by B&W at the Babcock & Wilcox Critical Experiments Laboratory.  

Results of the applicant.'s calculations using PDQ07, a three-dimensional 

program, agree quite well with the measured power distributions. The B&W 

version of PDQ07 used for the calculations incorporates a thermal. feedback 

option, permitting accurate descriptions to be made of the radial and axial.' 

power distributions in analyses of control. rod 'inaneuvering, 'enon stability 

status-and control, and reactivity coefficients." These distributions are 

needed to evaluate core thermal margins.  

The applicant has also performed' ai.alyses, using a two-dimensional PIDQ 

. program in.. conjunction with fuel cycle calculations obtained with the use 

of the HARMONY program, to provide estimates of core fue- burnups and first 

- and second cycle and equilibrium core enrichments.  

We have concluded that the material presented adequately demonstrates.  

B&W's ability to predict the physics characteristics of the reactors.  

3.2.3 Reactivity Control Requirements 

The applicant has provided substantial information supporting his 

ability to control the excess reactivity provided in the reactors and main

tain a shutdown margin to hot critical of at least 1% Ak/k throughout core 

fife with the most reactive control rod stuck out of the core. Sixty-one 

full-length control.rods are provided... This is greater than the number 

provided in othe- .PWR;designst The predicted worth of 12.1% Ak/k for 

Oconee 1, is also greater than'the worth usually provided. For 90% of 

the fuel cycle in Oconee 1 1.0 to 13% of:the control rod worth will be used 

for partial 

.. ... . .. .. .. 7 -



Distribution.  
oet e so 502. 311970 Docket File(3) 

PWR-2 Reading 
an 28 RCDeYoung 

~. FWaras (2) 
ASch encer 

Dr. Joseph M. Hendrie 
Chairman, Adisory* Committee 
on Reactor Safeguards 
U. S. Atomic Energy Commission 
Washington, D. C.. 20545-11 

Dear Dr. Hend-rie: 

Eighteen copies of the following are transmitted .  

for the review of the Committee: 

LUE POWER COMANY 
Ge0oheeNila Station Units 1,; 2 n 3) 

Ditke Power Company letter dated July 9, 1970 ftansiitting 
Auendment No. 14 to. the application and Duke Power 
Company's Proprietary Report -dated July 91 1970 cottaining 
roprietary answers to AEC qiestions.  

Sincerely, 

'Peter A. Morris, Director 
Division of Reactor Licensing 

Enclosures: 

As stated 

OFIC -WR-2 /DRL: ------- 7-------------- ----r7-----------7--------------------omCE

SURNAMEI -C ---- r 

DATE . - -q49.  
Form AEC-318 (Rev. 9-53) AECM 0240 U S. GOVERNMENT PRINTING OFFICE 1968 0 296-617



Docket Nos. 50-269 Distribution: 
50-270 L 1.1970 Docket File (3) 

and 50-287 PWR-2 Reading 
RCDeYoung 
FWaras (2) 
ASchwencer 

Dr. Joseph M. Hendrie 
Chairman, Advisory Committee 

oh Reactor Safegudrds 
U. S. Atomic Energy Commission 
Washington, D. C. 20545 

Dear Dr. Hendrie: 

Eighteen, copies of the following are transmitted 
for the review of the Committee:, 

DUKE R0ER COMPAN 
(Oconee Nuclear Station, Units 1, 2, and 3)..  

Duke Power Company letter dated July 9, 1970 transmitting 
Amendment i1o. 15 to the application and revision No. 7 to 
the FSAR.  

Sincerely,, 

Peter A. Morris, Director 
Division of Reactor Licensing 

Enclosures: 
As stated 

SURNAME pt ---- CL ng .... .  

DATE I 1 -0----- ------ 1 10 ---- -- ------- ----------- ----- ------------ - -

Form AEC-318 (Rev. 9-53) AECM 0240 U.S. GOVERNMENT PRINTING OFFICE :.1988 0-296-617



DISTRIBUTION 
Docket file (3) 

July 28 19 7 OPWR-2 Reading Docket Nos. -50 269-
270 RCDeYoung 

ad 0287 FwKaras (2) 
and -ASchwencer 

Dr. Joseph M Hendrie 
Chairmah, Advisory Committee 
on Reactor Safegurds 
U. S. Atomic Energy Commission 
Washiigton, D. C. 20545 

Dear Dr. Hendrie: 

Eighteen copies of' the following are transmitted 
for the review of the Committee: 

DUKE -OWER COMPANY 

(Oconee Nuclear Station, Units 1 2, and 3) 

Duke Potver Company letter dated July 23, 1970 
transmitting Amendment No. 16 to the application and 
revision No. 8 to the FSAR.  

Sincerely, 

Peter A. Morris, Director 
Division of Reactor Licensing 

Enclosures: 
As stated.  

OFFICE 1., Y)WR-2LflRL- R L- - -

FKaras ng I C N n SU R NA M E No- - - - - - - - - - - - - -- - - - - --- -- - - - - - - - -I- - - - - - - -7 

DATE 1128110 1--- -- - ---- 
Form AEC-318 (Rev. 9 53) AECM 0240 U.S. GOVERNMENT PRINTING OFFICE 1968 0- 296-617.



om!M USE ONLY.  
Distribufton:.  
Docket File w/encl PWR-2 Rdading 

R., C. DeYoung 
W. Karas (2) 

Docket Nos. 0-269 970 A hwe -b 

50-270 
and 50-287 

Dr. Joseph M. Hendrie 
Chairman, Advisory Committee. 

on Reactor Safeguards 
U. S. Atomic Energy. Comission 
Washington, D.. C. 20545 

Dear Dr. .Rendrie:.  

Eighteen copies of a report to. the ACRS by the Division 
of Reactor Licensing are enclosed for raiiew by the 
Committee. The report concerns the application to 
operate th pressurized water reactors designated by 
the.Duke Power Company as Oconee Nuclear Station Units 1, 
2, and 3.  

Sincerely 

Original Signed by 
Pete A Morris 

Peter A. orris Director 

Divi o Reactor Licensin 

Enclosure: 
Report to ACRS" 

-Whetn sepwated from enclosurs -handle tu, document 
as ~ ~UNCLAI F~ 

(lne proper olaslhetea 

SURNAME2 AD 
DATE _ 7 _ 

Form AEC-318 (Rev. 9-5 SGOVERNMENTPRINTING OFFICE 1969-0-364-598



Docket Nos. 50-269 
50-270 

and 50:-287 

* J~uly 20, 1970 

Dr. Joseph M. Hendrie 
Chairman, Advisory Committee..  
on Reactor Safeguards
U. , S. Atomic Energy Commission 
Washington, D. C. 20545 

Dear Dr. Hendrie: 

Eighteen copies of the following are transmitted 
for the review of the. Coumittee: 

DUKE POWER COMPANY 

(Oconee Niiclear Station, Units't; -and 3) 

AEC letter dated Jily 15, 1970 to Duke Power Company requesting 
additional inforiation required to continue out review of the 
FSAR.  

DISTRIBUTION: 
Docket file C3) 
PWR-2 Reading 
FWKaras (2 
RCDeYoung 
ASchwencer 

Sincerely 

Peter A. Morris Director 
Division of Reactor Licensing 

Enclosures:.  
As. te 

OFFICE~ PW R2/DRL - Roj9 

SURNAME S O

DAT EI ____ 

* Form AEC-318 (Rev. 9 40 u s. GOVERNMENT PRINTING OFFICE 1960 O296-6)7



Docket Nos. 50-269 

-270 

and, -287 , -, 
July 17 1970 

Dr. Joseph M. Hendrie 
Chairman Advisory Committee 
on Reactor Safeguards 
U. S. Atomic Energy Commission 
Washington, D. C. 20545 

Dear Dr. Hendrie: 
Eighteen 

nfo d the ollowing are transmitted 
fdr the of the Committee: 

DUKE POWER COMPANY 

(Oconee Nuclear Station, Units 1v2 and 3) 

Duke Power Company letterzdated July 10, 1970, transmitting the 
company's environmental report dated July 1970, and titled 

"Entrironmeintal.Quality Features of Duke Power Company's Keowee
Toxawiy Project.  

DISTRIBUTION: 

Docket file3) 
PWR-2 Reading 

RCDeYoung 
* 

FWKaias.(2)* 

ASchwencer .  

Sincerely, 

Peter A. Morris, Director 
Division of Reactor;Licensing 

Enclosures: 
As stated: 

OFFICE PWR--2ID L -------- DR - -5 

SURNAME p EWKaras Ing GL 

DATEN --1-161.70 - --- -- --- - - - --- - - -
Form AEC-318 (Rev. 9-53) AECM 0240 U.S. GOVERNMENT PRINTING OFFICE 1968 0-296-617



July 10, 1970 

Docket Nos. 0-269 Distribution.  
50-270 Docket File (3 

and 5(-287 PWR-2 Reading 
RCDeYoung 
ASchwencer.  
FWKaras (2) 

Dr. Joseph M.' Hendrie 
Chairman Advisory Committee 
on Reactor Safeguards 
U. S. Atomic Energy Commission 
Washington, D. C. 20545 

-Dear Dr. Hendrie: 

Eighteen copies of the following are transmitted 
for the revi r of the Committee: 

. DUKE POtER COMPANY 
(Ocoiee Nuclear Station, Units 1 2, and 3) 

-A) Duke P'ower Company letter dated June 26, 1970, transmitting 
revised Amendment No 13 to the application* 

b) Duke Power Colipany letter dated June 22, 1970, revised 
June 26, 1970, consisting of .Duke Engineering Design :port 
File No. OS27B, dated June 5, 1970, and Revisi No. 6 to 

* SAR~ 

Sincerely 

Peter A. Morris, Director 
-Division of R-eactbr Licensing 

Enclosures:.  

As -stated" 

OF FCE- A h-5' 

DATE--- --- -- -- -- ---- __---- --- -

Form AEC-318 (Rev.-9-53) AECM 0240 *-U-S- GOVERNMENT- PRINTING OFFICE :-1988-O 296-617



Docket Nos., 50-269 JUL 1970 Distribution: 
50-270 Docket Files (3) 

and 50-287e, PWR-2 Reading 
orig: FWKaras (2) 
RCDeYoung 
ASchwencer 

Dr. Joseph M. Hendrie 
Chairman, Advisory Committee 
on Reactor Safeguards 
U. S. Atomic Energy Commission 
Washington, D. C. 20545 

Dear Dr. Hendrie: 

Eighteen copies of the following are transmitted 
for the rev.e of the Committee:.  

tDUKE POWER COMPANY 
(Oconee Nuclear. Station Units 1, 2, and 3) 

Comments, by Geological Surrey dated June 19 1970, on Duke 
Power Company 's application coneerning the proposed Oconed 
Nuclear Station Uits 1, 2 and 3.  

Sincerely, 

Peter A. Morris, Director 
Division of Reactor Licensing 

Enclosures: 
As stated 

OFFICE Do. /DRL 

SURNAME ) 1 W 

DATE) _ 1217M 7- - ----------- ----------- ---- -_ ------

Form AEC-318 (Rev. 9-53) AECM 0240 US GOVERNMENT PRINTING OFFICE : 1968 O0296 N7



June 25, 1970 

Docket Nos 50-269 
59~Q 

and 

Dr. Joseph M. Hendrie 
Chairman, Advisory Committee 
on Reactor Safeguards 
U. S. Atomic-Energy. Commission 
Washington. D. C. 20545.  

Dear Dr. Hendrie: 

copies of the followihg are transmitted 
ft e o the Committee: 

review 

DUKE POWER COMPANY.  

(Oconee Nuclear Station; Units.1, 2, and 3) 

Duke Power Company letter dated June 18, 1970, transmitting 
Amendment No. 13 consisting of Revision No. 6 to the- FSAR.  

DISTRIBUTION: 
Docket file (3).  
PWR-3 Reading 
RCDeYoung 
ASchwencer 

FWKaras (2) 

Sincerely 

Peter A. Morris, -Director 
Division of. Reactor Licensing' 

Enclosures.: 

As stated 

OFFICE) I R L P L 

SURNAME 0 a n CG  

ATE DATE0 - - - -

Form AEC-318 (Rev. 953)us GORNENT PRINNG OFFCE -296-617



0, 0 

JUN 9 1970: 
Docket Nos. 50-269 

50-270 
and 5 0 - 2 8 7 - .  

Surgeon General, U. S. Public Health Service.  
-Department of Health, Educationand Velf are 
Attention: Nuclear Facility Analysis Section 
.1901 Chapman Avenue 
Rockville, Maryland 20852 

G-en'tleman: 

In accordance with the understandings reached August 1, 1961, 
between the Atomic Eiergy Commission and the Department of 

Health, Education, and Welfare, attached for your information 

are the following. documents 

DUKE POWER COMPANY 
(Oconee Nuclear Station Units 1, 2, and 3) 

Amendment No. 10 dated March 16, 1970 to the application for licenses 

Amendment No. 11 dated April 20, 1970 to the applicationafor licensed 

Amendment No. 12 dated.May 25, 1970 to theapplication for liibenses.\, 

Sincerely yours 

Richard C. DeYoung, Assistant Director 
for Pressurized Water Reactors 

Division of Reactor Licensing 

Enclosures: 

Docket files (3) 
AEC PDR 
PWR-2 Reading 

.Orig: FWKaras (2).* 

DRL Reading 
RCDeYoung 

RSchwencer 

OFFICE 10

SURNAME' 7 g 

_DATE 4 .-.  

Form AEC-318,(Rev. 9-53) AECM 0240 U S. GOVERNMENT PRINTING OFFICE : 1968 0-296-617



Docket Nos 50-269 
50-270 

nd 50-287t' 

June 5, 1970 

Dr. Joseph M. Hendrie 
Charman, Advisory Committee' .  
on Reactor Safeguards 

U./ S. Atomic Energy Commission 
Wshingtpn, D.C. 20545, 

Dear' Dr. Hendrie: 

teen copi eof the following are transmitted 
the orevie of the Cim ittee: 

(OUonee Nulear Station Un 1 21 and 3) 

AEC lette dated April 22, 19 to uke.Poer Company 
requestin additional inforination required to continue our 
rev ew of the FSAR .  

DISTRIBUTION: 
Docket file (3) 
PWR-2 Reading..  
RCDeYoung 
FWKaras (2) 
ASchencer 

Snerely, 

Peter A. Morris, Director 
Division of Reactor Licensing.  

Enclostres: 
As "stated.  

OFFICE P /DRL: PWR--2/DRL 

SURNAME aaS: 
. 9 aras ng 

Form' AEC-318.(Rev. 9-53). AECM 0240. U.S. GOVERNMENT PRINTING OFFICE, 19600 o296-617



Docket Nos. 50-269 June 1, 1970 
50"270 

and 28 7 

Dr. Joseph M. Hendrie 
Chairman, Advisory Committee 
on Reactor Safeguards 
U. S. Atomic Energy Commission 
Washington, D. C. 20545 

Dear Dr. Hendriie: 

Eighteen copies' of the following are transmitted 
for thereview of the Committee: 

DUKE POWER COMPANY 
(Oconee:Nuclear Station, Units 1, 2., and 3) 

Duke Poer Company letter dated May 25, 1470, transmitting 
Amendment No. 12 consisting of Revision No. 5-to the PSAR, 
including a new Volume 3 binder.  

DISTRIBUTION: 
Docket file (3j 
PWR-2 Reading 
RCDeYoung
ASchwencer 
FWKaras (2) 

Sincerely, 

Peter A. Morris, Director 
Division of Reactor, Licensing 

Enclosures: 
As stated 

OFFICE Pp. ------------------------ -------------------

SURNAME) O~g- - ----

Fr AEC-318D(R-e -----3AC 0NMNP FE -266 

Form AEC-318 (Rev. 9-53Y'Mo4 1f ~ GOENETPITIG OFFICE :968 0-29R-6'17



DISTRIBU TION: 
Docket file (3) 

Docket Nos. SO-269 PWR--3 Reading 
50-270 APR 2 9 1970 RCDeYoung 

and 50-2874 FWKaras (2)" 

Dr. Joseph M. Hendrie 
-.Chairman, Advisory Committee 

on Reactor Safeguards 

U. S. Atomic Energy Commission 
Washington, D. C. 20545 

Dear Dr. Hendrie6:, 

Eighteen . ofthe following are transmitted 
inform tixon for the of the Committee:' 

DUKE POWER. COMPANY 
Oconee Nuclear Station Units 1, 2, and 3).: 

AEC letter dated April 15, 1970 to Duke Power Company requesting 
additional information required to continue our-revie of the 
FSAR.  

Sincerely, 

Peter 'A. Morris, Director 
Division of Reactor Licensing 

Enclosures:.' 
Asstated * .  

OFFICE . -----R 

* ~ Karas:ng 
SURNAME 

DATE - )A 0/21 70 U-----.S- GOVERMEN-RI OFFICE1968 -296
Form AEC-318 (Rev. .9-53) AECM 0240 ',- U.S. GOVERNMENT PRINTING OFFICE 1968 0-296-617



April 22, 1970 

DISTRIBUTION: 
Docket f ile '(3) 
PWR-2 Reading 
FWKaras (2) 

Docket Nos. 50-269 RCDeYoung 
50-270 

and .50-287".  

Dr. Joseph M. Hendrie 
Chairman, Advisory Committee.  
on Reactor Safeguards 
U. S. Atomic Energy Commission 
Washington, D. C. 20545 

Dear Dr. Hendrie: 

Eihteen copies of the following are transmitted 
for e review of the Committee: 

DUKE POWER COMPANY 
(Oconee Nuclear Station, Units 1, 2' and 13) 

1. Duke Power Company letter dated March 16, 1970 transmitting 
Amendment No..10 consisting of Revision No. 3 to the FSAR.  

2. Duke Power Company letter dated April 20, 1970 transmitting N 

Amendment No. 11 consisting of Revision No. 4 to 3the FSAR.  

Sincerely, 

Peter A. Morris Director 
Division of Reactor Licensing 

Enclosures: 
As stated 

OFFICE P R2DL --- ---------- DPRS 

SURNAME as E WI(y S:pg n-------- -- RC 

DATE - --------------------------------------

Form AEC-318 (Rev. 9-53) AEC 0240 US. GOVERNMENT PRINTING OFFICE : 1968 0-296-617



DISTRIBUTION: 
cket file (3) 
B-3>Reading

A Orig: FNKaras (2) 

Docket No. 50-261 FE R. S. Boyd 

Dr. Joseph M. Hendrie 
Chairman, Advisory Committee 
on Reactor Safeguards 
U. S. Atomic -Energy Commission 
Wasdhington, D. C. 20545 

Dear Dr. Hendrie: 

Eighteen copies of the following are transmitted 
tor the inforiation of the Committee: 

DUKE POWER COMPANY.:..  
(Oconee Nuclear Station Units .1 and 2) 

AEC letter dated February 13, 1970 to Duke Power Company 
requests additional information, required to continue our review 
of the FSAR.  

-Sincerely, 

Peter A. Morris, Director 
Division of Reactor Licensing 

Enclosures: 
-As. stated 

OFFICE - ----- -- - - - ------

suRMEn aC RSBby 

DATE 0-7 -. 2/ __ 2 _ --------------
Form AEC-318 (Rev. 9-53) AECM 0240 U.S. GOVERNMENT PRINTING OFFICE : 1968 0-296-617



UNITED STATES 

_'ATOMIC ENERGY COMMISSION 
WASHINGTON. D.C. 20545 

IN REPLY REFER TO: a 

Docket No. 50-269; 

50-270 February17, 1910 

Surgeon General, U. S. Pblic ealt Serv ice 
Department of Health, Educaion and Welfar 
Atteniton dclear Facility Amayis ton 
1901 Chainss. Avenue 
Rockvil e, Maryland 20852 

dentlemen: 

In accordance with the understandings reache August 1 1961, 
between the Atomic Energy.-Commission and the Departmnt-of.  
Health Education and Welfare, attached for your information 
are the ofloving documents: 

'-I' 0tK POF COMPM 

da d b 1e pp 
* '(Oconee Nucea Stationi" tnits, 1, 12,- and3 

Amendmn N 9dated Febru ,ary ~ 90 t h plcto 
for. lic ens.e s.;*:.* ', :<.  

DISTRIBUTION : 
Docket f iles 3) 

-AEC PDR 0rs' Sge'b 
RB3Readinpg ,I .  

Okig. FKaras (2G 
DRE Reading 

U oy Sincerely yours,,: 

sj stjant c tor.  
for Reactor Projects 

b ivifsion.'of ReactorLinig 

Enclosures:
Astalted:.above ** 

RPB3/DRL":.T.  
OF ICE- --- --

SURAM ~FWaras' ng CG ong I---_____ (SURNAME - . - - -- -- - 1--7 1 - - -

omhAEC-818 (Rev .. 6s oR s-oanu unuo N cO 1 6-6PO9



Docket Nos. 5 6 
50-20 October 29 1969 

and 50-287 

Dr. Stephen H. Hanauer 
Chairman, Advisory Coinmittee 
on Reactor Safeguards

U.S. Atomic Eer yCommission 
U.shington, E D.r C. 20545 

Dear -Dr. Hanauer:,.  

Three copies of the following are transmitted 
for the information of the. Committee: 

DUKE POWER COMPANY 
(Oconee Nuclear-Station, Units 1, 2, and 3) 

Applicant's letter dated October 16 1969, transmits information 
concerning the radiological environmental program for the Oconee 
Nuclear Station.  

DISTRIBUTION: 
Docket file (3) 
RPB-3 Reading 
FWKaras (2) 
RSBoyd 

Sincerely, 

Peter A. Morris, Director.  
Division of Reactor Licensing 

Enclosures: 
As stated 

OFFICE I- - - - - - - - - -- - - - - - -- - -

suRNAME F Yaranng C .ng 

DATE 10 / 2& /69 - _ 10 / -9 _- -- -- -- -- ------ - ---- ----- --------

Form AEC-318(Rev. 9-53) AECM 0240 U.S. GOVERNMENT PRINTING OFFICE 1968 0-296-617



S El, 

Docket Nos. 50-269 Distribution: 
50-270 AEC PDR (3) 

and 50-287/ Docket (3) 
DR Reading 
DRL Reading 
RPB-3 Reading 
Orig: FWKaras (2) 
H. L. Price 
R. S. Boyd 

Mr. J. D. Little, Director 
State Development Board 
Hampton Office Building 
Columbia, South Carolina 29202 

Dear Mr. Little: 

A copy of the Duke Power Company's Amendment No. 8 dated 
September 15, 1969 to the application concerning the Oconee 
Nuclear Station Units 1, 2, and 3 is attached for your use.  
The amendment consists of a revised cost estimate for the 
Oconee Nuclear Station, and Revision No. 1 to the Final 
Safety Analysis Report.  

The nuclear power reactors are currently under construction 
at the company's site in Oconee County, South Carolina.  

Sincerely, 

signed Harold L. P-ice 

Harold L. Price 
Director of Regulation 

Enclosure: 
Application Amendment No. 8 

dated 9/15/69 

OFFICE -) -l k 8 3 D L 

SURNAME V> 'FWKaras pt PCGL -- - rice 

DATE 9/18/69 9//69 9//7/69 . -_ 
Form AEC-318 (Rcv 9-53) AECIM 0240 U.S. GOVERNME 7 PPINTING OFFICE : 1965 O--Z96-617



UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON, D.C. 20545 

IN REPLY REFER TOSEP 1 

Docket No.  
50-269 
50-270 

an 0-287 

Surgeon General, U. S. Public Health Service 
Department of Health, Education, and Welfare 
Attention: Huclear Facility Analysis Section 
1901 Chapman Avenue 
Rockville, Maryland 20852 

Gentlemen: 

In accordance with the understandings reachad August 1, 1961, 
between the Atomic Energy Commission and the Department of 
Health, Education, and Welfare, attached for your information 
are the following documents: 

DUKE POWER COMPANY 
(Oconee Nuclear Station Units 1, 2, and 3) 

Amendment No. 8 dated September 18, 1969 to the 
application for licenses.  

Distribution: 
-ocket (3) 
AEC PDR 
RPB-3 Reading 
Orig: FWKaras (2) 
DRL Reading 
R. .S. Boyd 

Sincerely yours, 

ger S. Boy estant ctor 
for Reactor Projects 

Division of Reactor Licensing 

Enclosures: 
As stated above 

RPB-3/DRL RPB-3/DRL 

FWKaras:pt CGLong 

DATE to- ---------------------------

1r1n AEC-318 (Rev. 9-53) U. S. GOvRNMEMT PRITIne OrnCE 10-02731-3 GPO 922-470



Docket Nos. 50-269 September 17,1969 DistrFbution: 

50-2 70 RPB-3 Reading 
an -F. W. Karas (2) 

R. S. Boyd 

Dr. Stephen H. Hanauer 
Chairman, Advisory Committee 
on Reactor Safeguards 

U. S. Atomic Energy Commission 
Washington, D. C. 20545 

Dear Dr. Hanauer: 

Eighteen copies of the following are transmitted 

for the review of the Committee: 

DUKE POWER COMPAITY 
(Oconee Nuclear Station Units 1, 2, and 3) 

1. Duke Power Company letter dated September 15, 1969, 
transmitting Application Amendment No. 8 consisting 
of Revision No. 1 to the FSAR (18 copies enclosed).  

2. For information, revised page 4 of Amendment No. 3 
containing' a revised cost estimate for the Oconee 
Nuclear Station (3 copies enclosed).  

Sincerely, 

Peter A. Morris, Director 
Division of Reactor Licensing 

Enclosures: 
As stated 

OFFCE PZB-3/RL RP 3D--- - ----------- --------- ------------------ ---------------
7' 7 

SURNAME> ---S CGLog-

Oar >__ 9:/ .. 9. 9/ 69 .  
Form AEC- 318 (Rev. 9-53) AECM 0240 

1  GR ------------------------------------ ----------
Forn AE -318 ev.9-5) A CNIU.S. GOVE ;GEET rR;!?!1:NG OMCEr : M.8 0-295-WI



-- . . -UNITED STATES.  

ATOMIC ENERGY COMMISSION 

res, 
REPL.Y REFER TO: .  

Docket No.5-2 

Surgeon G~eneral, U. S. Public alth Service 
Department' of Health Eduation, and Welfare 
Attention: Nuclear Facility Analysis Section 
1901 Chapman Avenue 
Rockville, Maryland 20852 

Getemen:'., .  

In accordance with the understandings reached August 1, 1961, 
between' the Atomich E ergy tCommissin and 'the Department of 
Real th, Education, W and Ielfae, attached for your information 

the followin documents: 

DU iotft c w m A
(Ooec ucea Station Uuit 2 ad 

n6n 4at4 ay 2d 196. to te appIcacotio 
for .e 

Distribution: 
Docket (3) 
AEC -PDR 
RPB-3 Reading 
Orig: FWKaras ,(2) * .  

DEL Reading 
R . Boyd 

. Si~Sncerely ous 

g S. o8 tia ctor 
for Reactor Projects 

Division of Reactor Licensing 

Enclosures:' 
As stated aove 

OFFICE . -- - --------- -

SURNAM ~ aras Pt on..____ SURNAME ----- -------- --------..  

DATE .6/3/.. 6/3/69- -- _ ------ __---------_----- -- --------- 

I ni A C 818 (Re. 943) u. s. ovInEMSr PRITI rnG c 17 -261 GPO 922 470



June 3 1969 June3, 169 -Distribution: 

Docket Nos -50-269Ditbuon 
DDocket File (3) and 50 270 
RPB-3 Reading 
F .W Karas (2) 
R. S. Boyd 

Dr. Stephen H. Hanauer 
Cha irmain, Advisory Committee 
on Reactor Safegua rds 

U. S. Atomic' Energy Commission 
Washington, . Q. 20545 

Dear Dr. Hanauer: 

- heeen c opies of he followi g are, transmitted 
-for the eview of the Committee: 

-DUK(E POWER C0ONPANY: 
(Oconee Nuclear Station, Units 1 2, and 3) 

Duke Power Company letter dated May 29, 1969, transmitting 
Application Amendment No. 7 consisting of Volumes 1 and 2 
of the Final Safety Analysis Report for the Oconee Nuclear 
Station Units 1, 2, and 3..-: 

Sincerely 

Peter A. Morris,.D rector 
Division of Reactor-Licensing 

Enclosures: 
As stated 

OFFICE 

SURNAME- Krp -M n 

DATE I- -- -- --- --.---.
Form AEC-318 (Rev. 9-53) AECM 0240 U.S GOVERNMENT PRINTING OFFICE 19680-296-617



April 29, 1969 

Docet Nos. 50-269 
50 270 

and50-287 

Dr. Stephen H. Hanauer 
Chairman, Advisory Committee 
on Reactor Safeguards.

U. S. Atomic Energy Commission 
Washington, D. C.. 20545 

-Dear Dr. Hanauer: 

Eighteen copies of the followig are transmitted 
for .the review of the Committee: 

DUKE POWER COMPANY 
(Oconee Nuclear Station Units 1, 2, and 3) 

Report to AEC by N. H. Newmark, A. J. Heddron, E. J.  
Cording, and Wi. J. Hall. dated April 24, 1969 on the 
modification in the design of the weir for the Oconee 
Nuclear Station of the Duke Power Company.  

Distribution: 
-Docket File<z .  
RPB-3 Reading 
F. W. Karas -(2) 
R. S. Boyd 

Sincerely, 

Peter A. Morris, Director 
Division of Reactor Licensing 

..Enclosures: 
As stated 

OFFICE 0 )L /DRL-.-- RPB-3/-

SURNAME N, - On ---- ----- I 

DATE - :-. . 4 -. . - -9- -------------------------------

Form AEC-318t(Rev. 9-53) AECM 0240 U.S. GOVERNMENT PRINTING OFFICE : 1968 0-296-617



Docket: !INo. 50-269 Dis;tribution: 

APR'1 8 1969: 

-SBoyd'.  
OGO 

Dr' -Stephen H. Haaur 
ChimaAdvi sory Committee: 

on Re acto Safeguards.

Washntn-.C 20545 

DearDr.Harauer:<> -~* 

c'ies -of th6- fobllowing ae tran mitted 

for the -of --the. Committee:, 

Zua POWR COM~PANY' 
(Oo."e. Nuclear $tation Uktl, 1, 2 a.*d ) 

Amencmn Ao.- 6 dsted March 26, 1969', t o the application,.  
~osating'q V~ifriitol~untarily oulam tt A concEarning 
desigan fnoranatIA a honger, ade oince issuance of-t1he 

:eonstruetoi perit2.  

~Thsea 4icsl opes rebeig onl purouo nt, to, 
elephone.d recjuest 'Lor m.- -

Sincerely;, 

Petr .,orris- Director.  

.~D . ~ isi n,, of 'ReactoriLicensing 

Eicoures:-.  
;A ~tAfed

OFFICE A /DRL --- 7- --------- -- --

SURN M --------------------- -----

Foprm AECr;3*18 (Rev,9-53) -AEC-M 0240 USGOVERNMENT PRJNTING OFFICE 1968 0-296-617-



Docket Nos. 50-269 AP 1969 
50-270 

and 50-287 

Dr. Stephen H Hanauer 
Chairman, Advisory .Commi tte 
on Reactor' Safeguards 
* U. S. Atomic Energy Commission 
Washington, D. C 20545 

Dear Dr. Hanauer:.  

ThreeThree the following are transmitted 

-for the 7 of the Committee: 

DUKE POWER COMPANY 
(Oconee Nuclear Station Units 1, 2, a 3) 

Amendment No. 6 dated March 26, 1969, to the application 
consisting of information voluntarily submitted concerning 

.-design information and changes made since issuance of the 
construction permits.  

Distribution: 
Docket File LX 
RPB -3 Readiig 
FWKaras (2 nerel 
R. S Boyd; 

Peter A. Mors, Director 
-. *,Division of Reactor Licensing 

Enclosures: 
As stated 

OFFICE 0 --------
fWKaras pg C 0 

SURNAME 

4- .)-69 4 /7 -69 

Form AEC--318-(Rev. 9-53) AECM 0240 U.S GOVERNMENT PRINTING OFFICE 1968 -296-617



Diitribution 
Suppl. (3 
DRL Reading 
RPB-3 Reading 

NOV 9 1967 orig: M. W. Karas 
H. L. Price 
C. L. Henderson 

Docket Nos. 026 
50-270 C. G. Long 

and 50-28C 

D . Carl Walske 
Chairman, Military Liaison Committee 
U.S., Atomic Energy Commission 
Washington, 'D. C. 20545 

-bear Dr. Walske: 

he Atomic Energy Commistion has issued rov isional Construction 
Permit Nos. CPPR 33, CPPR-34, and CPPR-35 to Duke Power Company 
for the constructioi of three pressurized water nuclear reactors 
designated as the Ocotee Nuclear Station Units 1, 2, and 3 to be 
located on the company s site ih eastern, 0conee County, approxi
makely 8 miles northeast of Seneca, South Carolina.  

A copy of each of the construction permits are enclosed together 
with a related notice which has bee transmitted to the office of 
the Federal Register for filing and publication.  

The permits have bee issued pursuant to the Initial Dcision of 
the Atomic Sa fety and Licensing Board. A copy of the decision is 
also enclosed.  

Sincerely yours, 

( sgned ) Harold Pric 

Barold L, Price 
Director of Regulation 

a'nclosures: 
1. Construction Permits Nos. ZPPR-33, 

CPPR-34, and CPPR-35 
2. Federal Register Notice 
3. Initial Decision 

OFFICE --RPB- -RE W 

ras:pt CGLong PAMorris HLPrice 
SU R NA M E - -- - - - - - - - - - - - - -- - - - - - - - - - - -- - - -- -- - - - - ----- -- -- -- - -- 

-- -11' -- 1 6 it + DATE o --- -7----------- - - --67 
Form AEC-318 (Rev. 9-53) U.S. GOVERNMENT PRINTING OFFICE: 1966-0-214-629



UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON, D.C. 20545 

November 7, 1967 

Mr, David C. Eberhart, Director 
Office of 'the Federal Register 
National Archives & Record Service 
Washington, D. C. 20408 

Dear Mr. Eberhart: 

Attached for publication in the Federal Register are an original 
and two certified copies of .a document entitled: 

Docket Nos. 50-269, 50-270 and 50-287 
DUKE POWER COMPANY 

NOTICE OF ISSUAXCE OF PROVISIONAL CONsTRUCTON PERMITS 

Publication of the above document at the earliest possible date 
would be appreciated.  

Sincerely yours, 

W. B. McCool 
eoretary to the Commission 

Enclosures: 
Original and 2 cert. cys.  

CC: vfocket Clerk (Dir. of Reg.) D. C. Files (SECY) 
Wm. Hughes (PI) Germantown Files (SECY) 
Legal Files (OGC) Public Proceedings Br. (SECY) 
Congressional Liaison Contracts



UNITED STATES ATOMIC ENERGY COMMISSION 

DOCKET NOS. 50-269 50-270 AND 50-287 

DUKE POWER COMPANY 

NOTICE OF ISSUANCE OF PROVISIONAL CONSTRUCTION PERMITS

Notice is hereby given that, pursuant to the Initial Decision of the 

Atomic Safety and Licensing Board, dated November 3, 1967, the Director of 

the Division of Reactor Licensing has issued Provisional Construction Permits 

Nos. CPPR-33, CPPR-34 and CPPR-35 to Duke Power Company for the construction 

of three pressurized water nuclear reactors, designated respectively as Oconee 

Nuclear Station Units 1, 2, and 3 to be located at Duke Power Company's site, 

about eight miles northeast of Seneca, South Carolina.  

A copy of the Initial Decision is on file in the Commission's Public 

Document Room, 1717 H Street, N. W., Washington, D. C.  

FOR THE ATOMIC ENERGY COMMISSION 

Original Signed by 
Peter A. Morris 

Peter A. Morris, Director 
Division of Reactor Licensing 

Dated at Bethesda, Maryland 
this day of November, 1967.  

NO V 6 1967



UjNITED StATES.  

A MC EN ER GY COMMISSION 
WASHINGTON, D.C 20545 

-6 9: 

Docket ros. O-69- .. . .NV 61~ .:~ 
onia 

Mr. Nunzio Palladino 
Chairman Advisory Committee 

onReactor Saf guards 
S. Atomic Enetgy Commission 

tn*:on, D. C 

Dear Mr.;Palladino 

Tran itted f the of te Coit tee are 
copies§ of Wb*V ,thio.6e 

I .4 ,. 7 ,.  

Sinderely ,you~rs;,, 

RPB#3, Readin ( eeter 1 ori, Di ector 
Orig1Taras Dsiono of.RodAtorSLicenSsatyg 
R. S. Boyd 

Ass tated. above 

O FFICE Do -- - - - - - - - - - - --------- - - ---------- -

RNAM -------

Form AJKC-318 (ev.9-53) S GOVERNMIENT PRINTING OFFICE 16--62761-3 9 18- 277



* Dis tribution: ()/ 

Formal (3) 

RPB-3 Reading 
NOV 7 1967oig FW. ra 

U~~rig 5OtFi be C .ong s 

E&~o~S. ti K Y 

~~c~A -A.no Woells 

Tha ~ ~ ~ ~ ~ ~ S leyt~ Robnsn. GJr.,~~sietdofaos~ e~ 
~oo Cr2Wgo Vila n ~fI3~t 

Lot~~ ~~ th tuticnt Trwp ie vtrnbs 
4etVIAtcas ll efala S~$ ht~ , n .  

*t zwrbeatf -VZC 0qsgga tazth Corfl-uona 
'ore cR te czs uctc -a ~ t arv enl$ dt Dr 

,10te nottinb fratn been60 fledw. to Or Emitsof 

eed Ltccnflz -ft Olii4 m4t~ $, i$$T. '14 Ce-Z ? te 

C leav t4tdal~le n the nculcee rTII-4ce1 Iad ZVtw~ b taiCA 

4tcee ycttw' 

tage Stato PrBW 

Aott wtote aaov a?..f 

Mr eit. crtmep tet abor >. .  

Ma. it t e *, Il a , ~ e ~ d ~ t z f e t 

SUR AME --------------------- r ------------I-------
Form AEC-318 (Rev. 9-3) .j U.S. GOVERNMENT PINTINGOFICE: 1966-0-214-629.



* Distribution.
AEC Docuiment Room ('3) 

Suippi (3)..: 
NOV -7 196 DMIL Readtg 69 (i 

RPB-3 Reaiding 
"Orig:'F- W. Karas 

R.S S.Boy~d 

~ . * T F.Engelhardt, -OGC 

?tflte~ ~ tzo .~r7 ttj.  

*ra ;Ox Gten- a-sm 'I (ra 

fcV"4 llr4an s 

pm*iz hv bet tsstxA- awr U* v~ e~ 1nti ~Crot of.  

OFFICE No 

FPorm AEC-318 (Rev. 9-'q) .*- U.S. GOVERNMENT PRINTING OFFICE: 1966-0- 214-629



Distribution 
p .:AEC:Document Room (3)" 

Supp. 3 ~~« 
DRL.Reacti 
RPB-3'dLu 

jO ? '1967.: Orig: F.-W.aras 
1~o~lR. 5:~4 L Boyd 

0$5IP- K~* T. F. Engelhardt, OGC 

gem *5tt of-t Oo" ronrle vu. c 
Wtwabta 10af Carolini 3i9p-0he 

* tt flakEnto Cm2aicc busm Issuedw 9rovtaote oatractlo 
thtt 80*. t~ l~l Cvf'3& ad swl'3 to %C P 

cp f0*5wft 'cer Soctta14 $3onf 
relte otto £sc. aste cutopeint~ $e 

* wtbtnst o$ VnecoZ ft aOlia.d-4 om 17 

0 pu$na of 61 theotnt10dw #trisw oople.teb wih 
flat PO47O 0q1104S OftMt4% m fltceoft 

- ~ * ofiginal Signd b 

1t -. V1ts of fbw trLco~u 
t6 closunci' 

Asou vwtatd1 Cabovewi 

O F IC * . --.- ---- --- --- --- -- -- -- -- -- --- ---- ---- ---- -- --------- --------h 

Pt~ ras:pt -.. 

-SURNAME 10 ------------------ --- tv 

Form A-C38(Rev.:9 .53) - .- U.S. GOVERNMENT PRINTING OFFICE: 1966-0-21 -629



Dis tribution: 
AEC Doc' Room 
Formal (3) 
Suppl i (3 
DRL Reading 

RPB#3 Redding 
Orig FWKaras 

Docket os 50-269 0 7 967 S. Boyd 
-270 -C. GLong 

and, .50-2&_ _. (GC , 
ld bcc: Roy Snapp 

-William Grigg 

A. A. Vells' AS&LB 

Honorable Lester Maddox Stanley Robinson, Jr. SECY 

Governor, State of. Georgia 
State Capitol 
Atlanta, Georgia 30334 

Dear Governor Maddox: 

The Atomic Energy Commission has issued Provisional Construction 
Permits Nos. CPPk-33, CPPR-34 , and CPPR-35 to Duke Power Company 
for the construction of three pressurized water nuclear reactors 
designated as 'Oconee Nuclear Station Units 1, 2 and 3, on the 
company's site in eastern Oconee County .approxitiately eight 
miles northeast of Seneca, South Carolina.  

Copies of the construction permits are enclosed, together tith d 
related notice which has been transmitted to the Office of the 
Federal Register for filing and publication.  

The permits have beenissued pursuant' to the Initial Decision of 
the Atomic Safety and Licenising Board, dated November 3, 1967. A 
copy of the decision is also enclosed.' 

Copies of this letter and the enclosed notice and Initial Decision 
will be transmitted to the State of.Georgia officials noted below.  

ncejenud 

- ogerS o4j.  

Roger S Boyd, Assistant Director 
for Reactor Projects 

Division of Reactor Licensing 

fElosures
As stated above., 

cc: Mr. Ben T. Buiet* Department of Labor 
Dr. John H. Venable, .Georgia Department of Public Health 
Dr. Walter K.. Rooney, Georgia Science Technology Commission 
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C. G. Long 

Surgeon General U. S.; Public Healt Service 
Department of 1ealth, Education, and Welfare 

tnon: Falcilty Si tio 
1901'Cbapman Avenue" 
Rokville, Maryand 2082 

In accordace bith theuners 1 tandinsecd August 1 1961, 
between the Atomic Energy o hisaio and the" D;eprmen of 
Health, Educatida, ind Welfare, -attached for your information 
are the following documents: 

Sincerel your 

for Reactor Projects 
',',Division of Reactor Licensing 

Enc losures: 
_________As stated above 
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UNITED STATES 
ATOMIC ENERGY COMMISSION 

wAsHNGON C. 20545 

as 

Mr. ItNunz Paladino '.  
C Aris rycomnittee 

o) on Reactor Safeguards 
U. S. Atomic En rgyCommission 

shington C 

Dear Mr. Pal ladinfo.: '** .  

Transmitted for the ,.ofa the Comnttee aret 
copies of 

Iu a 

P RanSincerely yours, 

.Orig:HSteelo Pete A.Morris- --Director 

eter i # -Wr
Di ih"of a itor i'cening 

.nco sures,*-,, 
As stated above 
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Surseon General lS.#Pibic Health Service 
epartment of nealth, Eduao ad a 

Attention: Nuclear Facilit 1 Analysis Section 
1901 Chapman Avenue 
Rbck ille, Mry and 20 

1 1961..  
ccord~,. id.h the6fiei 

In acracwihteudrs tedingo..reached Agust 1,1961, 
beteen the Atomic Energy CoIaIasion ahd the Departaent of, 
Health Eduscation, and Welfare attached for our information 
are the following documents: 

, cn-- M 
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for Reactor Projects 
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As ata ted above

OFFICE b ------- -- ------------ ---- ---- ------- ----- ----

SURDAME ) 
_ _ _ _ _ 

Ir AE -81 (ev.9-- - - _ _ _ _ _ _ s. -o------- ----- --oo es_1___-_p_7 

U~mABC-818 (Roi. 9 -M3 -. ... *' . G ' OVIKMRNw PRINTING orncI C 476- GPO 2 7



Distribution: 
Supp1. (3) 
DRL Readi 
RPB-3 Reading' 
Orig: -, FWKaras 
T. F. EngelhardtOGC 

Docket os, 50-269 R. S. Boyd 
502 270 

and 50-29W --

Ace-Federal Reportera, ne.  
415 Second Street,, .  
Washington, D. C., 20002 

Attention: Miss B. Ticbak 

Gentlemen: 

This supplements our August 9, 1967 letter to you concerning 
the Duke Power Company public hearing commencing August 29, 1967 , 

At the request of Mr. T. F. Engelhardt, Office of -the- General 
Counsel, I am forwarding twenty copies each of the following 
documents for inclu on in the transcript." 

1. ProfessionsI Njalifications Brian K. Grimes 

2. Testimony of Charles Ai Lovejoy, Office of the 
Controller, ABC"' 

Ten additional copies of the above documents will be presented to 
the Ace-Federal Reporters at the heoring,.  

Sincerely yours, 

ptgrlial signed by.  
Frank W. Karas 

bivision a Reactor Licensing 

Raclosures 
As stated above 
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Docket Nos. 50-269 
5a-270 

and 50-287 

Ace-Federal Reporters, Inc.  
415 Second St reet N. E.  
ashington, D. C. 20002 

Attention: Kiss B,.Timchak 

Gentlemen.  

At the request of Mr. T. F. Engelhardt, Office of the General 
Counsel, I am forwarding twenty .copies. each of the following 
documents for inclusion in the .transcript of the Duke Power 
Company public hearing comuencing August 29 1967: 

1. Safet Evaluation by the Division of Reactor 
Licensing, USAEC, in the matter of Duke Power 
Company, Oconee Nculear Station, Units 1 2, 
and 3 Oconee County, South Carolina dated 
August 4, 1967.  

2. Professional Qualifications:- Charles G. Long.  

Ten additional copies of the above documents will be presented 
to the Ace-Federal Reporters at the hearing.  

Sincerely yours, 

Original Signed by 
Frank, W Karas 

Frank W. Ras, 
Division of Reactor Liensing 

Enclosures 
As stated above 

OFFICEP ~.xjR synaa 
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Dear Gove nor 4oro 4 

A copy of a Safety Evaluatica by the Diviaies of Reactor 
Lice40g dated Auus 4, 1967, is onelose4 for your 
information.  

1in Safety Evallatio relates to the StaffE revie f te' 
a epplicntion 1e4 by h ho Poher Company for lieea to 
:con4truct the Oecame Ntclear Station Untts 1, 2, and 3 near 
Cleumson South Cardi$na, 

B3y copies of this letter vwith oelosure, ye ae inforng* 
th0 State Deard of YEalthr, the Department of Labor, the 
Indus trial Commnission; and the Radiaon Protoction Progra 
that you have beea provided With the Safety Evaluation.  

$ineeely Youe, 

-Original Signedby 
Frank W. Karas 

- S. Boyd, Asta -Mrctor 
FOr Reactor Projects 
Zvion o et 

el~ atgat4117 

s Re m Stat' oard f 
C rane. Ppeartn t a 

3n, adstrial Coneiesa on 
Slye Dr tate 1 adiation t 
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fonorkil tester Maddos 
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tate Capitol 

anta Georgia 30334 

dar- Govgrnor addoxt 

copy of a Safty Evaluatio. ision o eacto 

icessing, dated August 4 1967, ieclosed for your 

iormation.  

The Safety Evaluatid relates to the staff 'a revie of the 

application filed by the Duke Power Company for licenses to 
cntruct the GOuse selaa teon, Units 1. 2 ad 3 near' 

Cleson moth Carolina. P 

* y copies of this letter with enclosure te -anre infordsag 
the Stateo Department of Labor, the Departant of Public 
ienlth the Science & Technology Coratioiu and thd Southern 
interstate Nualear Board that you have bean provided with the 
Safety &fcluation.  

* S~incerely yeus, 

Origiial Signed by 

Frahk W. Karas 
46aogers. i oyd,. Astitant tree a 

for Reactor Projects 
rflisioa of Reactor Liessing 

Safety ai 4ated Augu 4 1967 

Mr. Ban T roit, Departme o 1aber 
Dr. 'John . Veable , Georgia Department of Pzblic realth 
Dr.. Walter Pchard hzoney, Georgia Science T 1cchnomokgy.  
Com iss LO 

Ur. Robert o. Gifford, Stitert- lear Board 
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Mr. Frank SchedederManager 
Water Reactor Saf ety Program Office 
Phillips Petroleum Company 
P . Box 2067 
Idaho Falls, Idaho 83401 

Dear Mr. Schroeder: 

A copy of the following document is enclosed for your 
Information: 

1. Safety Evaluation by the Division of Reactor 
Licensing USAEC, in the matter of Duke Power 
Company, Oconee Nuclear Station, Units 1, 2, 
and :3 Oconee County, South Carolina, dated 
August 4,1967.  

Sincerely you 

Oiginal Signed by 
Fraik W. Karas 

ger S. Boyd, Assistant Director 
O for Reactor Projects 

Division of Reactor Licensing 

Enclosure: 
Safety Evaluation Oconee Nuclear Station 
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Dear Kr. 24bb'ard: ,.  

A- -;py o.1 a Sa~fety Evaluation by. th -Division of Raator
Licesn c4oted W ~t 4' 1967, s eneldsed' for your 
Information

-The Bafety iEvaluativn ralates to the staff's revie-r of 
th~e applicatien filed by thle Duke Power Comvpany'for
1ienro~ tocistruct thle Oconee guelear StAtion Uit 

* * 15 2~ tind 3. -near Clemsom, South Carolxia 

Sincere1y yours, 
Original'Signed 1 7 

-- fak- W. Karas

- 16e 6. Boycl, oitnt -DIrector 

* ~e~cTcr rjctV 
flivi 8411 ,of Rleactor: -Itcmen~ 

Safety Evaluation dated Auwt 4.1967 

OFFICE --- RPB-3fDRL -- -

*SU R N A M E Ip -- ----- --- 7- -- ---- ---- ----- ---- ----- ---- ---- --- ---- ----- ---- ---- ----- ---- --

DATE jp _ _ _ _ _ _ __-- - - -- - - -- - - -- - - -- - - --- - -- -- _- -- _I- - -- - - --- -

Form AECW-318 (Rev. 9-3US GOVE RNMENT PRINTING OFFICE: 1966-0-214-629



w' 

Distribution.
AEC"Document Room (3) 
Formal (3), 

DEL; Re1ading 
AUG 9967 -RPB-3 Reading .  

*-R -RS.;'Boyd 

~X4 .. .C. G. Long 

T. F."Engelhardt, 0CC" 

t-,Lb1 4ibt cLii 196, * =Z00 -fd you, 

c-a'Arc ~it~utc I,;, ot ~f ~~~o~t 
041-10 a ',r Statioa~ 'Unita 1. 2, a44 -3pa 

4' 'ST Sout ofuat h 

* ~~~h * -- V..* tzo lw 

* a'~ t4"e 

to r Prjes 

M110z10 Of Reactor S 1op t -0A 

Saet .v~ai Evflw, 4uua'4 '00 

*DAwh ________ D_____ a_____ ____fLo 

Forml tE-1 0Rv, OENETPITNGOFC 96O2 -2



Distribution: 
AEC Document Room (3) 
Dormal (3) 
Suppl. (3) 
DLR Reading 

Docket Nos. 50-269 RPB-3 Reading 
50-270 Orig: TFEngelhardt, 0C 

and 50-28 -- AUG 8 1967 F.tg. Tad, 

R. S. Boyd 
C..G. Long 

Honorable Daniel K. Moore bcc: Roy Snapp 
Governor, State of North Carolina William Grigg 
State Capitol A. A. Wells 

Raleigh, North Carolina Stanley Robinson, Jr.  

Dear Governor Moore: 

A copy of a notice of hearing which was published in the 
Federal Register on July 27, 1967 (32 F.R. 1Q996) is 
enclosed for your information. This notice sets August 29, 
1967, as the date for a public hearing on the Duke Power 
Company's application to construct three nuclear power 
reactors at the Companys proposed Oconee Nuclear Station 
located in eastern Oconee County, near Seneca, South Carolina.  

The public hearing will be conducted by an Atomic Safety and 
Licensing Board designated by the Atomic Energy Commission. A 
prehearing conference has been scheduled for August 15, 1967.  
Both the prehearing conference and the public hearing will be 
held at 10:00 a.m., local time, at the Oconee County Court
house, Main Street, Walhalla, South Carolina.  

Copies of this letter and the enclosed notice of hearing will 
be transmitted to the State of North Carolina officials noted 
below.  

i9q ours, 
Pete A. Norra 

Peter A. Moriis, Director 
Division of Reactor Licensing 

Enclosures: 
As stated above 

cc: Dr. Jacob Koomen, Jr., State Board of Health 
Mr. Frank Crane, Department of Labor 
Mr. J. W. Bean, Industrial Commission 
Mr. Dayne H. Brown, State Radiation Protection 

Program 
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bcc: Roy Snapp 
William Grigg 
A. A. Wells 

Honorable Lester Maddox Stanley Robinson, Jr.  
Governor, State of Georgia 
State Capitol 
Atlanta, Georgia 30334 

Dear Governor Maddox: 

A copy of a notice of hearing which was published in the 
Federal Register on July 27, 1967 (32 F.R. 10956) is 
enclosed for your information. This notice sets August 29, 
1967, as the date for a public hearing on the Duke Power 
Company's application to construct three nuclear power 
reactors at the Company's proposed Oconee Nuclear Station 
located in eastern Oconee County, near Seneca, South Carolina.  

The public hearing will be conducted by an Atomic Safety and 
Licensing Board designated by the Atomic Energy Commission. A 
prehearing conference has been scheduled for August 15, 1967.  
Both the prehearing conference and the public hearing will be 
held at 10:00 a.m., local time, at the Oconee County Court
house, Main Street, Walhalla, South Carolina.  

Copies of this letter and the enclosed notice of hearing 
will be transmitted to the State of Georgia officials noted 
below.  

Sincerely yours, 

Original Signed by 
Peter A. Morris 

Peter A. Morris, Director 
Division of Reactor Licensing 

Enclosures: 
As stated above 

cc: Mr. Ben T. Ruiet, Department of Labor 
Dr. John H. Venable, Georgia Department of Public Health 
Dr. Walter Richard Rooney, Georgia Science & Technology 

Comm_ ission 

Hr. Robert H. Gifford, Southern Interstate Nuclear Board .O...CE 0.....----- ..---------.1P-3/DRL------------RPDRL -------- - --DRL --------

TEngelhardt:mp FWKaras RSBoyd PAKorris 
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Docket oJ 1 1967 Orig: FNKaras 

. S. Boyd 
V. Engtad OGC 

Surgeon Geeral, U. S. Public Health Servic Departnt f Hialth) Education, ad Welfar 
Atteition Nuclear; Facility Any it Secion I 

1901 chepmanAvenue 
9ockville,t Ma11ryland 20852.  

In Acordance with the understandings reached August 1,01961, 
between the Atomic Energy Comission and the Department of 
Health, Education,. and Welfare, attached fo your information 
are the- following documents: 

b 4.  

m~ 4 

Sincerely yours 

mog a atan . ctar sren eter 
for Reactor Pro ects 

Division of Reactor Licensing 

Enclosures 
As stted above,.  
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Eighteen copies ofadd1indip W ~ -eotN.. to the ACMS by tAhe 'Division, 
of Reactor itZn ing are enc osed for the e~ 'of t-hd' Co ttee.: The' 

*report Conceras the application to .. cns truc: and -operate. three pressurized 
water. reactors desiguated as. 110conee Ncloar Station Volits 1, 2 and 3."' 

9119 report has beeu prepared for: coisideration, by the ACRS at Its July, 
1967 iieeting?.  

Sicrely yus 
Original Signed br 

- - ~Poter A. vorI 

Peter A..Noris-1 uDxrior 
-'ivision of Reactor Licensing.  

Addndwa 'to, Reort No. 2, to, &WI on Oconee Nuclear 
-Station. -that- a:4,1 -.6nd3 
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U. S. ATOMIC ENERGY COMMISSION 

DIVISION OF REACTOR LICENSING 

REPORT TO ADVISORY COMMITTEE ON REACTOR SAFEGUARDS 

IN THE MATTER OF 

DUKE POWER COMPANY 

CONSTRUCTION PERMIT APPLICATION FOR 

OCONEE UNITS 1, 2 AND 3 

ADDENDUM TO 

REPORT NO. 2 

Note by the Director, Division of Reactor Licensing 

The attached report has been prepared by the Division of Reactor Licensing 
for consideration by the ACRS at its July, 1967 meeting.  

(OPfOCIAL USE (ONLY



1.0 Introduction 

During the June, 1967 ACRS meeting, the applicant, Duke Power Company, 

was requested to submit in writing answers to questions on various aspects 

of the plant design. In our Report No. 2 to the Committee dated June 16, 

1967, we stated that we would comment on these answers in a supplemental re

port and this addendum is submitted to this end.  

2.0 Amendment No. 5 

Amendment No. 5 to the Duke Power Company's application for three units 

at its Oconee Nuclear Station includes 11 answers to questions asked by the 

Committee and additional information to confirm commitments made orally to 

the staff. Our comments on the information submitted in Amendment No. 5 

follow: 

2.1 Cold Water Injection 

The results of an analysis of the thermal transient seen by the reactor 

vessel during safety injection after a blowdown were presented. Ductile yield

ing, brittle fracture and fatigue failure were considered.  

The results of the analysis indicate no loss of vessel integrity due to 

the thermal transient during core injection. The details of the calculational 

procedure were not presented, however, and we cannot conclude that the problem 

is finally resolved. We are engaged in reviewing the Westinghouse approach 

to the analysis of this problem and expect to meet with B&W in the future for 

a similar detailed review.
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2.2 Solutions to the "Steam Bubble" Problem 

The applicant has acknowledged the possibility of core flooding being 

prevented by formation of a vapor lock or "steam bubble" between the core and 

a water leg in the steam generator after a cold leg pipe break. Two methods 

of relieving hot leg pressure to the cold leg have been proposed as solutions 

to this problem: (1) check valves located on the Core Support Shield which 

would be held closed by higher pressure in the outer annulus during pump oper

ation or natural circulation, or (2) a rupture disk which would be designed 

to blow out under internal steam pressure but which would withstand the ex

ternal operating pressure differential. We understand that the applicant 

prefers the check valves at present but that alternate means will continue 

to be studied as the design progresses. The check valves would be designed 

and supplied by a valve manufacturer with experience in the use of check 

valves requiring similar specifications. The present conceptual design would 

2 use several check valves with a maximum flow area of 10 ft . These would 

open on a pressure difference of less than 1 psi. At 3.5 psi (at which point 

the core would be 1/2 covered) about 1500 lbs of opening force would be applied 

to a 24-inch~valve.  

We believe that the check valves proposed would provide an acceptable 

solution to the steam bubble problem. Other potential problems arise, however, 

because of the use of these valves which must be considered in the design: 

(1) The Core Support Shield must be locally strengthened to compensate for 

the removal of material.  

A USE OILY
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(2) The forceful opening of the valves against the reactor vessel during 

blowdown must be considered.  

(3) The consequences of loss of a valve must be evaluated or the design 

must.,provide assurance against such loss.  

(4) The effect on normal operation must be considered, particularly any 

possibility of bypassing or short-circuiting the core during pump 

operation or natural circulation.  

(5) The valves must be capable of test and inspection.  

We believe that the above problems are all capable of solution and that 

the present proposal could resolve the steam bubble problem.  

2.3 Blowdown Forces on Reactor Internals 

The applicant has proposed that the stress levels to be met in the anal

ysis of blowdown forces on reactor internals correspond to the minimum speci

fication yield strength value specified in Section III of the ASME Code. For 

stainless steel the basic allowable code stress intensity (Sm) is 90% of yield 

stress at temperature (for carbon steel Sm would be 2/3 yield strength at 

temperature).  

The applicant has stated that the design stress levels are conservative 

but it should be pointed out that the conservatism lies in the stress limits 

set by the code rather than in the applicant's use of them. While some defor

mation is expected at the stress level corresponding to the yield stress, 

gross deformation would not be expected since the deformation at the yield 

stress corresponds to a strain of only 0.002.



Based on our analysis of the applicant's proposal, we conclude that-the 

proposed stress limits are acceptable since (1) they are being used for the 

design of vessel internals which will not have continuous high stress levels 

rather than on the pressure barrier itself, (2) conservative margins are 

inherent in the stress levels specified by the code,, and (3) the loadings 

are not expected to be applied more than once, in the service life of the 

vessel.  

2.4 Major Pipe Break Within Primary Cavity 

The applicant has stated that the primary shield pit could withstand 

the transient pressure resulting from an 8 ft2 break in the primary piping 

and has indicated that physical limitati6ns, iicluding pipe stops, would 

prevent a pipe break with area greater than about 4 ft 2. We believe that 

with design attention to physical restrictions within the primary cavity a 

pipe break larger than 8 ft2 can be ruled out.  

2.5 Design of Submerged Weir in Intake Canal 

In Supplement 5 the applicant submitted the dimensions of the under

water weir to be placed in the intake canal as well as the results of a 

stability analysis. Subsequently, at the request of the subcommittee we 

have asked Dr. Newmark to review the dam design from the standpoint of foun

dations, materials and earthquake resistance. We have obtained further 

information from the applicant informally for this purpose. Dr. A. J. Hendron 

of Dr. Newmark's staff will submit a report on the design of the underwater 

weir for the July ACRS meeting on this application.  

@PPCBA UE 0@NMLlY
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3.0 Core Cooling Analysis for the Spectrum of Breaks 

At the request of the subcommittee, we have held further discussions

with the applicant on the ability of the emergency core cooling systems to 

cope with the full spectrum of primary coolant system pipe break sizes. The 

applicant had previously submitted, in the PSAR, a full analysis of the 

double ended rupture of the largest coolant pipe (14.1 ft2 break) and had 

also presented information on a spectrum of hot leg ruptures with respect to 

system pressure and mass release during the blowdown.  

In our previous reports to the Committee we have stated that the anal

ysis was not complete but that there was enough information available to 

provide assurance that the spectrum of breaks would be covered and that a 

construction permit could be issued. The applicant's continuing efforts in 

this area have resulted in more detailed information, particularly in the 

area of cold leg breaks and peak clad temperature.  

In addition to the new data, as presented in this report, we have 

compared various calculations made by Westinghouse with those of B&W.  

Table I summarizes the more detailed information now available on the 

Oconee design for the spectrum of hot and cold leg coolant line breaks.  

Information on the time and extent of core uncovery and the pressure decay 

for the spectrum of hot leg breaks was presented in Figures 14-41 and 14-42 

of the PSAR. A mass release of 310,000 lbs on Figure 14-41 indicates uncovery 

of the top of the core and the bottom of the core is uncovered at a mass re

lease of about 400,000 lbs.
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The information in Table I assumes that two accumulators are initiated at 

600 psi and that one high pressure pump functions. The flow rate is varied 

as a function of the pressure driving force. The pressure transient in the 

vessel is calculated without the effects of the accumulators and the injection 

water flow superimposed on this calculation. The applicant states that this 

is conservative since injection flow would condense steam in the annulus and 

lead to faster pressure decay and more residual water inventory. The "mini

mum quiet level" indicated in the table is an equivalent static core water 

level.  

Although the applicant has not completed the analysis and we have not 

completed our review, the information in Table I provides further assurance 

that the proposed design is practicable.  

We have also compared the Babcock and Wilcox calculations for Oconee 
0 

to calculations made by Westinghouse for the Indian Point II and Carolina 

Power and Light Reactors. These comparisons are presented in Figures 1 

through 3.,of this report.  

Figure 1 shows the pressure decay for the three systems for a large 

cold leg break. The Indian Point II reactor is of similar size but of 

slightly lower average coolant enthalpy (575 Btu/lb vs 588 for Oconee).  

The Carolinas reactor is smaller in coolant volume (9800 ft3 vs 11,800 for 

Oconee). 'The results of a comparison of the 3 ft2 break size was similar to 

that presented in Figure 1 for the 8.5 ft2 break.  

The time to uncover the top of the core is presented in Figure 2 for 

2 2 
the three reactors for break sizes ranging from 14 ft to 3 ft2. The core 

uncovery time is shorter for the Oconee case than for the Westinghouse reactors 

for the cold leg break.
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Figure 3 illustrates the major difference between the B&W and Westinghouse 

calculations. For the small break (about 0.5 ft 2) the pressure-in the Oconee 

reactor is calculated to "hand up" at a higher pressure and to retain a larger 

fraction of the water inventory. Although both manufacturers use the FLASH' 

code to calculate the blowdown transient, the Westinghouse calculation-employs 

a constant steam-separation factor while B&W varies the amount of steam sepa

ration with pressure. This assumption results, in the B&W calculation, in 

retention of a larger fraction of the water within the vessel and a higher 

vessel pressure.  

The greater mass calculated to remain after blowdown is qualitatively 

substantiated by the results of LOFT semi-scale blowdown tests which resulted 

in substantially greater quantities of water remaining in the vessel than 

were predicted on the basis of the FLASH code with a constant steam separa

tion factor. We understand from B&W and from Phillips monthly report that 

a modification is being made to incorporate a variable steam separation factor 

in the Phillips calculational model.  

Although our review of the spectrum of breaks is not yet complete we 

believe that the results to date indicate a diligent effort by B&W and the 

applicant and that there is assurance that the analysis will be satisfactorily 

completed.  

4.0 Conclusion 

The further information provided in Amendment 5 which verified oral 

commitments and amplified the previous submittals and the information obtained 

GP~tBALUSE DONLY



-8

orally on the spectrum of breaks analysis do not change our conclusions as 

set forth in Report No. 2 to the ACRS dated June 16, 1967. In summary, we 

believe that the Oconee units can be built and operated without undue risk 

to the health and safety of the public.  

(PPBCAL USE (WALY
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TABLE I 

SPECTRUM OF COOLANT LINE BREAKS 

Minimum Positive 
Quiet Hot Hot Peak Moderator 

Break Level Spot Spot Temp. (Full
Siz- Coolant (ft. above Uncovered Re-Covered Hot Spot Power 
(ft) Loop Core Bottom) (Seconds) (Seconds) (oF) Seconds) 

14 hot -6.8 4.0 17.5 1950 2.1 

3.5 hot -5.4 6.2 20.6 1700 3.5 

cold -7.5 5.0 22.3 1740 

2/ 3 hot -2.3 17.6 33.5 965 1.62/ 

cold -5.6 13.4 32 1320 

1 hot +4.7 790 1.422/ 

cold +4.0 -- -- 790 

0 .4 2 / 
0.4 hot +12.1 1 .42 

cold +69. -- -- 730 

0.05 cold +12.3 

1/ Hot spot at about +3 ft.  

2/ Scram assumed.
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FIGURF 1 

Vessel Pressure After Large Break 

Note: 1 top of core uncovered 
11 bottom of core uncovered 
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FIGURE 3 

Vessel Pressure After Small Break 
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NATHAN M. NEWMARK 
CONSULTING ENGINEERING SERVICES 

Subject: Submerged Weir in Intake Canal 
Duke Power Company 
Document Nos. 50-267/270/287 

The following was transmitted by telephone July 5, 1967, and will be docu

mented by letter to Dr. Morris.  

The following report is based on the studies made by Dr. A. J. Hendron, Jr.  

of our staff and has been approved by Dr. W. J. Hall and myself. Our com

ments concerning the stability of the proposed submerged weir, as described 

in Supplement 5 of Amendment 5, by Item No. 11 dated 16 June 1967, follow: 

(1) The factor of safety for static behavior under rapid drawdown, within 

the pressure level of interest, as stated in the report is consistent with 

the shear strength of the material equal to or greater than that correspond

ing to a Mohr failure envelope with a cohesion intercept of 280 psf and an 

angle of internal friction of 300, for consolidated-undrained conditions.  

These material properties appear to be reasonable. However, the test tech

nique used may not be entirely adequate since there may be a possibility of 

incomplete saturation of the samples because they were not "back-pressured" 
to assure 100% saturation, immediately before shearing. Nevertheless, from 

the results of our calculation, there appears to be no cause for concern.  

(2) For combined earthquake in rapid drawdown, the effective shearing 

resistance of the dam on sloping surfaces is about 0.09 W, where W is the 

weight of the sliding wedge. Although this is slightly less than the maxi

mum earthquake acceleration of 0.10 g, for a consistent value of maximum 

ground velocity of 5 inches/s.econd, the maximum sliding displacement of each 

of the sloping surfaces is estimated to be less than 0.4 inches. Even for a 

larger earthquake, the amount of motion under earthquake conditions appears 

to be relatively small or negligible.  

(3) It appears that the static stability and the resistance to piping are 

the major problems in relation to possibilities of instability. Another 

major concern is the possibility of erosion of the downstream sloping surface 

if local settlements of the crest could occur causing high velocity local 

flows if the weir is overtopped. A special spillway section could avoid this 

difficulty.  

(4) Avoidance of erosion due to overtopping is also possible through .use 

of riprap of adequate thickness and size of stone. This should be placed on 

a filter layer of thickness adequate to insure that the continuity of the filter 

will not be interrupted. It may not be possible to have this assurance with 

only a 12-inch thickness of filters unless there is careful inspection during 

construction.
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(5) To avoid piping and to assure downstream stability under steady-state 

seepage, a base drainage filter and toe drain is usually required. Although 
this is not shown in Amendment No. 5, it is our understanding that such a 
drain and filter of lengths about 1/3 the base width of the weir will be used.  

This will probably be adequate.  

(6) Although no specific foundation treatment is indicated beyond the removal 

of alluvial materials, it appears to us that the foundation will present no 

problem from the point of view of large amounts of seepage or stability against 

earthquake motion of the intensity considered possible in the application.
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ABSTRACT 

This is the second report submitted by the staff on the Duke Power Company 
application for Construction Permits for Units 1, 2, and 3 at its Oconee 
Nuclear Station, Oconee County, South Carolina. The subjects reviewed in 
this report include the thermal and hydraulic design, instrumentation, power, 
containment isolation systems, rod drives, the absence of steam line isolation 
valves, the turbine missile analysis and accident analyses.  

As a result of our review of this applicaition as discussed in this report 
(Items 1.through 6) and in Report No. 1 dated May 24, 1967, (Items 7 through 
12) we have concluded that sufficient supporting information in the follow
ing areas has been presented for the purposes of a construction permit.  

(1) Instrumentation 

(2) Power (onsite and offsite) 

(3) Containment isolation systems 

(4) That steam line isolation valves are not required on this plant 

(5) Turbine missile analysis 

(6) Accident analysis 

(7) Site 

(8) Core Design 

(9) Reactor coolant system 

(10) Containment 

(11) Engineered Safety Features 

(12) Sharing of auxiliary components between units 

We conclude that, although the following areas have not been completely resolved, 
sufficient information has been provided for the purposes of a provisional con
struction permit?



(1) Research and development items including (a) steam generator 
tests (b) incore neutron detection (c) control rod drives, 
(d) thermal and hydraulic design, and (e) emergency core 
cooling and blowdown analyses.  

(2) Other items on which further design information will be 
required including (a) moderator temperature coefficient, 
(b) xenon oscillations (c) irradiation surveillance program 
and (d) switching arrangement for the emergency systems.  
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1.0 Introduction 

This is the second report by the staff on the Duke Power Company 

application for three pressurized water reactors at its Oconee Nuclear Station 

in Oconee County, South Carolina. This report deals with subjects which had 

not been resolved at the writing of Report No. 1. In addition, a change in 

containment volume and design pressure has been proposed by the applicant 

and a new analysis of the containment design capability has been submitted in 

Amendment No. 4 dated May 25, 1967. This amendment also included answers to 

Staff question list No. 2. Answers to questions posed by the ACRS at its 

June meeting have not yet been received. We intend to prepare a supplemental 

report dealing with the considerations outlined in the question list prior to 

the July meeting.  

2.0 Revised Containment Design Pressure 

The volume of the containment has been reduced from 2,050,000 ft3 to 

1,900,000 ft3 and the design pressure increased from 55 psig to 59 psig. The 

structural design criteria are unaffected by the volume decrease which was 

caused by a 10 foot reduction in building height. The thickness of the dome 

has been increased from 3 ft to 3.25 ft and the wall thickness increased from 

3.5 to 3.75 feet..  

A parametric analysis was performed by the applicant to determine the 

response of the containment during a loss of coolant accident. The assumptions 

were the same as those described in Report No. 1 and the same spectrum of hot leg 

pipe break sizes was evaluated. The analysis resulted in slightly increased 

margins between design pressure and peak accident pressures, principally due to 

increased mass of structural heat sinks within the containment. The increase in
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available heat sinks does not reflect design changes but rather a more detailed 

accounting of the heat sinks.  

The table below gives the principal results of the revised analysis and 

original analysis of containment design capability.  

Original Revised 

Containment design pressure 55 psig 59 psig 

Highest blowdown pressure (3 ft2 break) 52.9 psig 56.8 psig 

Highest post-blowdown pressure 
(14.1 ft2 break) 52.7 psig 55.9 psig 

The capability to withstand zirconium water reaction remains approximately 

the same for the new parameters. The capacity of the engineered safeguard systems 

were unaffected by the change.  

Our conclusion in Report No. 1 for this application that the containment 

capability is acceptable remains unchanged.  

3.0 Thermal and Hydraulic Design 

The thermal and hydraulic design bases for the core and thermal design 

aspects of the fuel rods were reviewed by us and found generally acceptable.  

The B&W design uses conservative parameters and calculational methods and is 

similar to previously analyzed pressurized water reactors of comparable power 

level.  

We believe that two aspects of the design must be further investigated as 

research and development items: (1) the coolant distribution within the reactor 

must be established for various modes of operation by experimental and analytical 

techniques and (2) a heat transfer correlation that accurately predicts the DNB 

(departure from nucleate boiling) heat flux at various positions within the fuel 

bundle must be established.
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3.1 Coolant Distribution 

The coolant distribution within the reactor vessel internals and the asso

ciated pressure drops must be well established. This is particularly important 

since this plant differs from other large reactors in having two outlet legs 

from the upper plenum and four inlet legs which could result in maldistribution 

in the inlet plenum and the core.  

The applicant has stated that a research and development program (Section 

1.5.4) is underway to measure flow distribution in the core, fluid mixing in 

the vessel and core, and the distribution of pressure drop within the vessel.  

These tests will be conducted on a 1/6 scale model of the vessel and internals.  

In addition, flow distribution, pressure drop, and mixing data will be obtained 

with a full scale fuel bundle test assembly and on various models of reactor 

flow cells.  

We have reviewed the development program as described above and believe 

that the scale model testing and the full scale fuel bundle testing are adequate 

to provide the necessary information and we therefore believe that the proposed 

program is acceptable.  

3.2 Thermal Design Limits 

The thermal and hydraulic design evaluation presented in Section 3.2.3 of 

the PSAR made use of the BAW-168 heat transfer relationship to establish that 

DNB would not be reached at the 114% overpower condition. The reactor trip 

point is 107% power and the maximum overpower of 114% will not be exceeded under 

any forseeable transient conditions. A probability study was included in the 

analysis as a means of demonstrating the sensitivity of the analysis to the various 

input parameters and to allow an expression of the fraction of the core endangered 

when at various hot channel DNB ratios.
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The nuclear and engineering hot channel factors used in the analysis were 

"design" values - worse than the expected (nominal) values but were not maximized 

to give an extreme worst case. We also had some concern that the flow rates in 

the corner and wall channels would be significantly reduced by the friction drag 

of the perforations in the fuel assembly can. In response to our concerns, B&W 

responded informally that the mass flow rate was lower in the corner and wall 

channels and that the BAW-168 correlation did not fit these cases (the BAW-168 

correlation would give DNB ratios of less than 1.0 if directly applied to the 

corner and the wall cells). B&W stated that the flow areas in these cells had 

been increased proportionally in the original design to compensate for the lower 

mass flow rates. In the formal submittal (Supplement 2, Question 3.2) the DNB 

ratios presented were derived from uniform bundle burnout tests now underway at 

B&W. These were corrected to a non-uniform axial shape by use of single rod 

.data. The burnout ratios obtained in this manner are significantly higher (less 

conservative) than those obtained by use of the W-3 correlation.  

B&W further informed us that axially non-uniform bundle tests were being 

conducted and would be completed about December 1967. They stated their pre

ference for obtaining and analyzing all their data before discussing the results 

of the tests with us in detail. This would be done initially through a seminar

type presentation.  

In view of the above, we asked that corner, wall and unit cells be checked 

using the W-3 correlation with "worst case" hot channel factors. This has been 

done and the results indicate that the design values could be justified on the 

basis of the W-3 correlation. (Supplement 4, Question 13.1).
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We believe that the allowable design heat flux can be designated as a 

Research and Development item and that the proposed design values can probably.  

be justified on the basis of the B&W work when completed. We have the assurance, 

however, that the design could be approved on the basis of the W-3 correlation 

if necessary.  

4.0 Instrumentation 

4.1 Safety and Controls Instrumentation 

The reactor protection system automatically scrams the reactor to protect 

the reactor core under the following conditions: 

a) The reactor power, as measured by neutron flux, reached an established 

maximum limit or the limit set by reactor coolant flow.  

b) The startup rate reaches an established maximum limit.  

c) Certain mismatch conditions exist between reactor coolant flow and 

the number of pump motor breakers in service.  

d) The reactor outlet temperature reaches an established maximum limit.  

e) The reactpr pressure reaches an established minimum limit.  

The reactor protection system automatically scrams the reactor to protect 

the reactor coolant system when the reactor pressure reaches an established 

maximum limit.  

The engineered safety features protection system automatically performs 

the following functions to mitigate the effects of.a serious accident: 

a) Initiates operation of the core emergency injection system upon 

detection of low reactor coolant pressure.  

@PPOCAL USE ONLY
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b) Initates operation of the reactor building cooling systems upon 

detection of an abnormally high reactor building pressure.  

c) Initiates containment isolation-upon detection of an abnormally 

high reactor building pressure.  

d) Iritiates isolation of valves which are directly open to the 

Reactor Building on a high radiation signal.  

A schematic diagram of the reactor protection system is shown in Figure 7-2 

of the PSAR.  

The nuclear instrumentation has eight channels of neutron information divided 

into three ranges of sensitivity: source range, intermediate range, and power 

range. The three ranges combine to give a continuous measurement of reactor power.  

from source level to approximately 125% of full power, or ten decades of infor

mation. A minimum of one decade of overlapping information is provided.  

The physical location of the neutron detectors is shown in Figure 7-10 

(PSAR). The power range detectors are located in four primary positions, 90 

degrees apart around the reactor core. Three chambers associated with each power 

range channel are located near the top of the core, at the midplane, and near 

the bottom of the core. The two source range proportional counters are located 

on opposite sides of the core adjacent to two of the power range detectors. The 

two intermediate range compensated ion chambers are also located on opposite sides 

of the core, but are rotated 90 degrees from the source range detectors.  

The applicant has stated that the instrumentation will be designed, built and 

tested in accordance with the proposed IEEE Standard for Nuclear Power Plant 

Protective Systems (Rev. 8). In addition, the applicant will design in accordance 

with the following specific criteria outlined in Section 7 of the PSAR: 

WRCOAL USE OLY
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a) No single component failure shall prevent the protection systems from 

fulfilling their protective functions when required.  

b) No single component failure shall initiate unnecessary protective 

system action, provided implementation does not conflict with the 

above criterion.  

c) All protection system functions shall be implemented by means of 

redundant sensors, instrument strings, logic devices and action 

devices which combine to form the protection channels.  

d) Redundant protection system channels and their associated elements 

shall be electrically independent and packaged to provide physical 

separation.  

e) A loss of a.c. power to the reactor protection system shall cause the 

affected channel(s) to trip.  

f) Equipment is divided between the redundant engineered safety features 

channels in such a way that the loss of one of the d.c. power busses 

does not inhibit the systems' intended safety functions. Loss of 

a.c. to the engineered safety system shall cause the affected channels 

to trip.  

g) Manual trip shall be independent of the automatic trip instrumentation.  

h) Preoperational and on-line testing capability shall be provided.  

The basic design of the protection system is shown in Figure 7-2 of the PSAR.  

The final reactor trip circuit is shown in Figure 3-59.  

All reactor trip instrumentation (with the exception of the "startup rate" 

channels) are coincident and redundant. Four independent channels monitor each 

"trip" parameter, and one (and only one) output of each channel controls four
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independent circuits which, repsectively, control four independent relays 

(RS 1, 2, 3 and 4). The output of these relays are combined (2/4 logic) to 

operate four circuit breakers which de-energize the two a.c. input..circuits 

feeding the rod drive (d.c.) power supplies. The circuit break logic is 1/2 X 2: 

i.e., a trip results if (at least) one of the two circuit breakers in one a.c.  

line and (at least) one in the other line are opened. Each a.c. line furnishes 

power to one of the clutches through diodes which permit testing of the final 

trip circuits during reactor operation.  

The power range instumentation consists of four linear level channels origi

nating in twelve uncompensated ion chambers. The gain of each channel is adjust

able, providing a means for calibrating the output against a reactor heat balance.  

These channels combine power, flow, and pump breaker information and effect reactor 

trip (2/4 logic) under certain conditions.  

There are two "flow tubes", one in each primary loop, as shown in Figure 7-11 

of the PSAR. Flow information is measured as a function of pressure drop by four 

independent sensors at each tube. The outputs of the eight sensors are combined 

as pairs such that four independent total flow signals are derived. Each total

flow signal is fed to one of the four power range channels, thus creating four 

independent power/flow channels. In addition, each pump motor breaker has four 

contacts which are respectively connected to the four power/flow channels and thus 

each channel receives identical information.  

The power/flow channels will initiate reactor trip if: 

a) reactor power exceeds 107% full power (F.P.) under any conditions, or 

b) the power/flow ratio exceeds 1.07 under any conditions, or
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*c) one pump is lost as a result of a tripped pump motor breaker when 

operating above a predetermined neutron power level (X% F.P.), or 

*d) one pump is lost for reasons other than tripping of its breaker (e.g., 

a sheared rotor) when operating above X% F.P., or 

*e) two pumps are lost as a result of tripped pump motor breakers, and 

the ratio of reactor power to the steady state flow corresponding 

to the remaining pumps is greater than 1.07.  

An automatic servo action, calling for a reduction in power to achieve a 

proper power/flow ratio, will occur when power is below X% F.P., and 

a) one pump is lost due to tripping of its breaker, or 

b) more than one pumps is lost due to breaker tripping and the ratio of 

reactor power (at the instant of breaker trip) to the steady state 

flow corresponding to the remaining pumps is less than 1.07.  

The above provisions allow the downward adjustment of reactor power to a 

level commensurate with the remaining pumps as a means of "keeping ahead" of the 

flow coastdown unless it is a foregone conclusion (as "judged" by the various 

comparator circuits) that the impending loss-of-flow transient is sufficiently 

severe to warrant immediate trip.  

Only one of the four nuclear power range channels will provide an input to 

the reactor control system. This is a departure from the original design which 

connected all four power range channels to the servo.. The design now donforms 

to Section 4.7 of the IEEE Standard.  

*Anticipatory trips
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Our analysis of the power/flow instrumentation indicates that the design 

conforms to current criteria. There are eight independent flowmeters, four in 

each primary loop as shown in Figure 7-11. The flowmeter outputs.are connected 

as four independent pairs (the flowmeters in each pair monitoring a. different 

loop) such that they become four independent (total) flow channels. A.flow 

channel is combined with only one of the power range channels. Independence 

is further preserved by feeding each of the four power/flow signals to only one 

of the four logic circuits.  

Those trip circuits which function as a result of abnormal pump breaker 

operation are designed to be immune to single electrical failures. Each breaker 

has four independent contacts which are respectively connected to one of the 

four power range channels. Thus, a failed contact will affect only one channel.  

However, a mechanical failure within a breaker (e.g., a breaker which failed to 

open even though power to its pump had been interrupted) would not be cancelled 

by system redundancy. Our analysis shows that this failure, or any similar failure 

involving ptiUk-breaker trip circuits, does not constitute a hazard inasmuch as the 

circuits provide only "anticipatory" trip functions and are always backed up by 

the "power/flow > 1.07" circuits which would be effective under any conditions of 

pump motor loss.  

The startup rate channels are effective only when reactor power is less than 

10% of full power. Above 10% F.P. an operational bypass, actuated by the power 

range channels through 2/4 logic circuits, removes the startup rate trip function.  

Our analysis indicates that the two startup rate channels are.independent and that 

no single failure, .including a failre within the bypass removal circuits can pre

vent their functioning.  

@PPB0COBM USE (ONLY
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ThEre is one set of four pressure sensors and one set of four temperature 

sensors which trip the reactor on high and low primary system pressure, and 

high coolant outlet temperature. The logic is 2/4, and the instrument channels 

are indepe4dently connected to the four logic channels in the same manner as the 

power range channels. One pressure channel also provides a signal to the pressu

rizer pressure controller. The other three channels will provide trip action on 

a redundant basis should a common failure initiate a pressure transient and disable 

the one channel. This design conforms to'the provisions of Section 4.7 of the 

proposed IEEE Standard (Rev. 8).  

Operational bypass circuits within the low pressure portions of the protection 

system will conform to paragraph 4.12 of the IEEE Standard.  

The four logic channels have been analyzed and found to be "fail safe" in 

the event of voltage loss, immune to single failures, and testable for credible 

faults. The "fail safety" is inherent since the channels are tripped when de

energized. A partially or completely failed channel will disable only one "RS" 

relay. Action of the three remaining channels will open all four circuit breakers 

at the clutch power supplies. Action of only two of the remaining channels is 

actually required, and they will open at least one circuit breaker at each power 

supply. Testing for faults within a logic channel will be revealed when the by

passed contacts do not trip their RS relay when tested. Open circuits are self

revealing. Short circuits between channels can be detected by tripping the "high 

pressure" contacts one at a time (these are the contacts located furthest upstream).  

For example, a short between channels one and two will prevent RS1 from dropping 

out when "Hi Pressure #1" is tripped.  

LUSE (ONLY
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Our analysis of the final trip circuits (Ref. Fig. 3-59) shows that they 

are fail safe, immune to single failure, and testable. The loss of.one breaker 

in each a.c. line can be tolerated. Diode fialure, open or shorted, will not 

prevent trip action. A "hot" short at the positive d.c. line will have no effect 

since the d.c. system is ungrounded. The system will be..equipped.with.ground

fault detectors. Loss of a.c. and/or d.c. will cause, or tend to cause, reactor 

trip.  

Testing at power is accomplished by tripping the circuit breakers.one at 

a time and noting the absence of d.c. voltage at the appropriate power supply 

output just upstream of its isolating diode.  

The manual trip switch contacts are in series with the four circuit breaker 

undervoltage coils. There is no dependence on instrumentation.  

We agree with the applicant that his protection system design criteria are 

acceptable, and that the specific designs which are being proposed conform to 

these criteria.  

Four sets of pressure sensing channels initiate the engineered safety 

features. Each set is coincident and redundant (2/3 logic). One set initiates 

the high and low pressure coolant injection systems. These channels operate through 

amplifiers and bistable devices and are fail safe in terms of voltage loss. ,Two 

other sets of three channels respectively actuate the reactor building spray system.  

In these channels pressure switches are operated directly - there is no dependence 

on electrical power for switch operation. The remaining set of pressure sensor 

channels (2/3 logic) initiates reactor building emergency cooling and containment 

isolation.  

@PPDBALUSE (ONLY
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Contacts controlled by the aforementioned channels are respectively combined 

into pairs of redundant logic chains which, in turn, control the safety feature 

systems. This is shown in Figure 7-2e, PSAR. These chains are testable at power 

by means of two lights wired across the contacts of each chain such that the 

tripping of a chain produces an unique response from its lights.  

Each redundant logic chain is energized from an independent d.c. power 

source. Should a power source be lost, the downstream circuits fail "as is." 

However, we believe that with the system redundancy provided this condition is 

tolerable.  

The engineered safety features instrument channels do not control the para

meters which they measure; i.e., there is separation of control and safety.  

Manual actuation capability is provided.  

We agree with the applicant's criteria and believe that-the proposed design 

of the engineered safety features system properly implements these and all other 

applicable criteria.  

The incore instrumentation system provides no automatic control or protection 

function. The system is located entirely within containment, thereby precluding 

the need for isolation of penetrations associated with the system.  

4.2 Reactivity Control 

The control rod drives are being designed in accordance with detailed criteria 

stated on pages 3-65, 3-66, and 3-67 of the PSAR which can be summarized as follows: 

a) "Single failures" shall be limited to one drive.  

b) No single failure shall cause the uncontrolled withdrawal of any rod.  

c) No more than two control groups can be withdrawn at one time.  

d) The withdraw speed shall be limited so as to exceed 25 percent over

speed in the event of speed control fault.
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e) Continuous position indication shall be provided.  

We agree with these criteria and have performed a failure mode analysis to 

determine the proposed system's degree of conformity to these criteria: 

In order to determine the worst effect of "single failures" which might not 

be confined to a single rod drive, we asked the applicant to perform."startup 

accident" analyses covering the entire spectrum of initial power levels (Ref.  

Supplement No. 2, Question 4.9 and answer). This accident assumes the uncon

trolled simultaneous withdrawal of all rods at maximum design speed, and further 

assumes that the excursion is terminated only by Doppler feedback and.trip action 

of the power range nuclear channels. The applicant concluded: '1bo fuel damage 

would .result from simultaneous all-rod withdrawal from any initial power level." 

From the preceding we have concluded that a single failure which allowed an 

extra rod group to be withdrawn,.a situation less severe than the accident 

analyzed, would not cause fuel damage.  

There will be two "speed limiting" features. One is the pulser (or clock) 

which will be designed not to exceed a certain maximum frequency. The other is a 

"Speed saturating circuit" downstream of the pulser which has the inherent property 

of not responding to a frequency greater than 125%.of rated frequency.  

There are two independent analog rod-position sensors at each rod drive, a 

potentiometer and an LVDT. There are two independent limit switches. In addition, 

the LVDT's will also generate limit signals. Thus, there are redundant analog and 

limit position indicating systems at each rod. Each analog signal at a rod can 

be fed into the individual rod position indicator.  

@HSBALUSE (ONLY
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Based on our analysis, we believe that the applicant's criteria conform to 

our own,' that no single failure can produce an excursion which will-breach the 

protection system, and that the proposed rod drive designs can be built in 

accordance with these criteria.  

Reactivity is also controlled by a permissive system whith allows manual 

dilution of the primary system coolant boron concentration when a particular 

control rod group reaches the fully withdrawn point. Dilution is automatically 

terminated when the rod group, driven down by the servo, reaches a. prescribed 

position, or when the integrated dilution flow has reached a preset maximum.  

We understand .that these circuits will be designed in accordnace with protection 

system.standards.  

We agree with the implied criterion that no single failure should prevent 

automatic termination of dilution, when required.  

In summary, we conclude that the applicant's design criteria relating to 

instrumentation and controls are satisfactory and that the proposed preliminary 

designs conform to these criteria.
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5.0 Power 

5.1 Description 

Each reactor unit will generate electric power at 19 kv which will be 

fed through an isolated phase bus to a unit step-up transformer where it will 

be raised to 230 kv for Units 1 and 2, and 500 kv for Unit. 3. Two 230 kv 

overheadtransmission lines will carry power between Units 1 and 2 and the 

station switchyard which will be connected to the existing Duke 230 kv 

transmission line by six circuits: two north to Jocasse, two southeast to 

Central and (upon completion of Unit 2) two east-northeast to Tiger. From 

Unit 3, an.overhead transmission line will carry power between the station 

and the switchyard which will be connected to Duke's 500 kv transmission 

network by two circuits: one to.the Lake Norman .area and the other to the 

Lake Wylie area, .both being run in a general northeasterly direction. An 

autotransformer will tie together the 230 and 500 kv systems at the station 

.switchyard. In addition, a. separate 100 kv line will be run directly from 

the gas-turbine generating station at Lee.  

Each unit will have its own 60 MVA startup transformer. The 100 kv 

line will terminate in a transformer at Oconee which will serve all three 

units, as required.  

Normally, each unit will supply its own auxiliary loads directly from 

the generator via the station auxiliary transformer. Since each unit is 

being designed to accept a 100% load rejection, the primary source of 

power for the auxiliary loads in the event of system blackout will be the 

unit generators themselves. In the event of a unit trip, the power sources 

will be automatically switched.onto the auxiliary busses in.the preferential 

sequence as follows:
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a) the startup transformer bus (includes the Keowee Station 230 kv line) 

b) the other units' auxiliary electrical system (subsequent to the com

pletion of Unit 2) 

c) the 100 kv transmission line from Lee 

d) the Keowee Hydro Station. 13.8 kv line.  

The Keowee Hydro Station will be located approximately one-half mile 

from the station switchyard, and will consist of two 70 MWe generating 

units. Each unit is essentially independent of the other and is pro

vided with its own startup equipment located within separate cubicles within 

the Keowee control room. The initiation of startup is accomplished by 

control signals from the Oconee control room areas. Normal startup of 

either unit is by operator action while emergency startup is automatic.  

Both. units are started automatically and simultaneously on either of two 

conditions: if the external transmission system is lost or if engineered 

safeguards action is required.  

Either hydro can be connected to either of two lines feeding the Oconee 

Station. One is an overhead 230 kv line to the station switchyard; the other 

is an underground 13.8 kv line run directly to a 10 MVA transformer. Four 

125 v.d.c. batteries and six battery chargers will be supplied for ,Unit 1.  

One pair of batteries and one set of three chargers will feed, one 250/125 

.volt bus and the remaining pair of batteries and set of chargers will feed 

a redundant 250/125 volt bus (Ref. Fig. 8-3, PSAR). Upon completion of 

Unit 2, this d.c. system will serve both units. A third three-wire system 

will be installed upon completion of Unit 3. Switching circuits will permit 

any d.c. system to serve any unit.  

USE 01NLY~
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Initially, there will be six 125 v.d.c. distribution.panels, each of 

which will receive d.c. power from both three-wire d.c. sources through 

isolating diodes. Two.more panels will be installed with Unit 3 and will 

be similarly powered. Four vital instrument busses (single phase) Vill be 

provided for .Units 1 and 2, and will be independently energized from static 

inverters connected to one of the six d.c. distribution panels. Two more 

vital instrument .busses will be added with Unit 3. These will be powered, 

through static inverters, from the two additional d.c. panels.  

In addition, there will be three single phase 120 v.a.c. regulated 

instrument busses. These will normally be connected to the 600 v.a.c.  

busses of their own units through regulating equipment. Provision will be 

made to switch over to the vital instrument busses, if necessary.  

5.2 Analysis 

The staff review included a visit to Duke Power Company's Cowans Ford 

Hydroelectric Station on the Catawba River for the purpose of observing the 

startup and operation of hydroelectric generators similar to those proposed 

for the Keowee station.  

Upon completion of Unit 1, off-site power will be available from the 

100 kv system and from the 230 kv system which feed power into Oconee over 

separate transmission lines from Jocasse and Central. An additional 230 kv 

tie to Tiger will be installed upon completion of Unit 2; and, upon com

pletion.of Unit 3, a tie to Duke's 500 kv system will be installed. All off

site lines will be energized from several power generating stations, and the 

Duke system is designed to withstand the step-loss of any single generating 

unit within its network.
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Redundant transformers will be available to distribute power to 

engineered safety feature loads. Transformer CTI (to the 230 kv system) 

and transformer CT5 (to the 100 kv system) will be installed with Unit 1.  

An additional startup transformer will be installed with each.of the other 

two units-as they are completed, and each transformer will be able to 

energize the emergency loads of any unit.  

In view of the foregoing, we agree with. the applicant that the 

proposed off-site power sources and associated distribution equipment are 

sufficiently reliable for the intended purpose.  

We cannot, however, determine that these collective off-site sources 

are immune to the adverse effects of single failures. Recent blackout 

experience elsewhere suggests that such immunity may not exist. Accordingly, 

and inasmuch as the design-and utilization of the on-site power sources-are 

under the direct control of the applicant, we have analyzed the proposed on

site power system.on the basis that the single failure criterion must be met.  

Upon loss of the external grid, redundant voltage and frequency sensing 

devices on.each of the 230 kv switching station busses will initiate, through 

separate and redundant channels, tripping of all 230 kv switching station 

isolation-breakers, closing of all 230 kv switching station power supply 

breakers and startup of both Keowee units. They will synchronize and be 

connected to the 230 kv lines. One unit will also feed the 13.8 kvunder

ground line. Shedding of non-essential loads (a requirement because of the 

limited capacity of the 13.8 kv/4.16 kv transformer) will be accomplished 

by circuit breakers with duplicate trip coils energized from different d.c.  

busses.  

OFRAL SE OLY
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Upon.loss of the external grid and the tripping of a given Oconee unit 

(caused, for example, by a loss of coolant accident) the emergency power 

sources will be automatically switched onto the emergency (4.16 kv) busses 

of the affected unit in the sequence stated in section 5.1 of this report.  

Our analysis indicates that the sequencing system is essential to plant 

safety since its failure could leave the emergency busses with no power.  

We have been assured that this system will meet the single failure criterion.  

The Keowee hydro units.can pick up emergency loads from black start in 

23.seconds, which is adequate under design basis accident .(DBA) conditions.  

If tripped off line at full power due to a system disturbance, each unit 

can.pick up full load in seven seconds. Each unit's voltage regulator is 

equipped with a volts-per-cycle limiting feature which permits it to accept 

load at the outset and thus drag the loads up to full speed in synchronism 

with its own acceleration. This serves to reduce the time required for the 

initiation of safeguards system action. We concur with the applicant that 

it is a desirable feature.  

The hydro.plant is started by opening gates which are powered by 

hydraulic accumulators. Stored hydraulic energy is sufficient for three full 

opening and closing cycles. Control circuits for emergency actuation of the 

accumulators will be redundant. A shear pin arrangement within.the mechanical 

portion of the gate drive will release a jammed or otherwise fouled gate 

from the others.  

The protection system on the hydro plant will be limited to only those 

parameters that will prevent generation of power, such as-generator insula

tion breakdown or loss of field.  

US (OULY
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In the event .both hydro units must be shut down briefly for maintenance, 

emergency power can be made available to Oconee via the 100 kv line which 

can.be isolated from the rest of the grid and kept continuously energized 

by one of the Lee station gas turbine generators set aside exclusively for 

this purpose. We believe this merits consideration.even though. it would 

allow a temporary non-redundant source of emergency power. We will at 

the operating license stage assure that the integrated power systems, in

*cluding the reactor units, will provide power for accident conditions.  

The engineered safety feature auxiliaries are provided with redundancy.  

To maintain this redundancy, the applicant has stated that these auxiliaries 

will be connected to redundant busses such that safety feature auxiliaries 

performing the same function are connected to different busses. Each of these 

busses is supplied from the redundant 4160 volt main feeder busses which are, 

in turn, supplied from the redundant sources described previously. We concur 

with the applicant in this design approach since it is an effective and 

simple way of implementing the single failure criterion (Ref. Fig. 8-1 PSAR).  

Our review of the station battery system (shown in Fig. 8-3, PSAR) 

indicates that it is redundant and testable. Voltage at each of the panel

boards, Dc-A, Dc-B. . .etc., is derived from redundant sources feeding 

through isolation diodes such that failure of one source does not affect the 

voltage at the panel board bus. Loss of voltage at a panelboard bus will 

not negate the d.c. system function.  

Our review also indicates that no single failure can cause a loss of 

voltage at all vital instrument busses.  

GP~tBALUSE (ONLY
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We have been informed by the applicant that means will be devised to 

test the diodes at power, and to determine (also at power) that no battery 

has become disconnected from its.d.c. bus. We concur in these test pro

cedures.  

In summary, we agree with the applicant's proposed criteriafor the 

designiand implementation of the off-site and on-site power systems, and we 

further agree with the design approaches. to implement these criteria.  

6.0 Containment Isolation Systems 

The instrumentation and valve arrangements proposed for Oconee Units 1, 

2 and 3 have been reviewed and found to conform to current design standards.  

(Table 5-3, Fig. 7-2, PSAR; Question 4.8, Supplement No. 1).  

Since the design conforms to the following criteria for isolation 

systems, we believe that the proposed.design is acceptable.  

1. Lines which.penetrate containment and are open to the external 

atmosphere or to systems designed for less than containment 

designpressure shall be protected by redundant, automatic 

isolation valves (check valves are considered to be automatic 

valves) if they fulfill any of the following conditions: 

a. They are connected to the primary system.  

b. They are normally open to containment atmosphere.  

c. They are certain to be ruptured in the event of the design 

basis accident.  

Exception: Lines which must remain open subsequent to the accident 

shall be protected by redundant valves, one or both of 

which shall be remote-manual.
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2. Ventilation. lines shall be isolated upon receipt of "Safety In

jection" signals.  

3. Lines which have a low probability of rupture during the accident 

(e.g., certain secondary system lines) shall be protected by at 

least one automatic valve external to containment.  

Ebxception: Lines which must remain open subsequent to the 

accident shall be protected by one automatic valve 

or one remote-manual valve external to containment.  

4. Circuits which control redundant automatic valves shall be redundant 

in the sense that no single failure shall preclude isolation.  

T. Rod Drives 

The rod drives originally proposed for the Oconee units were to be a 

new design-using a nutating disk drive system. Due to development problems 

related to materials used in the nutating drive, Duke Power amended the 

application to provide a drive mechanism utilizing conventional components.  

The drive mechanism now proposed is a rack and pinion device driven by 

a synchronous stepping motor through a worm gear reducer, undirectional 

clutch and magnetic clutch, drive :shaft ad miter gear set. The drive is 

operated in.primary coolant up to the magnetic clutch where a buffer seal 

and rotary seal prevent leakage of primary coolant.  

The mechanism is housed in two pressure housings: (1) the rack housing 

which. provides guides for the rack, hydraulic snubber and spring stops for 

the rack, support for the drive shaft housing and drive motor assembly and 

connection to the reactor vessel head, and (2) the drive shaft housing which 

provides alignment and suppor, for the .rotating drive shaft and miter gear set
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and the buffer seal assembly. These housings are designed to the ASME Code, 

Section III for 2500.psig and 650 0F. The two housings are joined at the

pinion shaft by a bolted, double sealed joint. All gasketed joints are sealed 

by two Conoseal-type gaskets and pressure testing taps are provided between 

the gaskets.  

The rack is directly connected to the spider of the cluster control 

assembly by a ball and socket positive latch mechanism. The rack is 

decelerated by a hydraulic snubber assembly contained in the rack housing 

above the pinion shaft. The snubber causes deceleration of all of the moving 

parts in the drive mechanism up to the magnetic and unidirectional clutch.  

A bottoming spring washer assembly is provided at the bottom of the snubber 

to absorb the end-of-scram stroke impact.  

The drive shaft assembly including the miter gear set rotates to drive 

the pinion shaft. The drive shaft is actually two shafts supported by 

bearing at their ends and at the center connection to prevent shaft whipping 

and to assure that the critical speed, of the drive shaft is not reached 

during a.scram.  

The buffer seal assembly is similar to seals now in use for qonsolidated 

Edison Unit 1, N. S. SAVANNAH, the SM Army reactors, Elk River and BONUS.  

The major departure is that the seal is working in a vertical orientation 

th a rotating shaft.  

The drive motor assembly utilizes a worm gear reducer to prevent 

torque from being transferred to the drive motor in the event an upward 

force is applied to the rack. A unidirectional clutch will be.provided 

within the magnetic clutch to provide for drive rundown after scram and to
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prevent upward movement of the rack without a. rod withdrawal signal from 

the control system. This type of device has been employed.in the drive 

mechanisms of the LACBWR reactor to serve the same function.  

Normal rod withdrawal and insertion requires that the magnetic clutch 

be energized. Scram is accomplished by de-energizing the clutch.  

The components of the drive that operate in reactor coolant will be 

capable of performing their function at 6500F. The seal water injection to 

the buffer seal is expected to maintain the drive components at a lower 

temperature.  

As indicated in the description the rod drives are an assemblage of 

components.of known characteristics. Duke has proposed.a development program 

to fully test the proposed design to demonstrate that the specified criteria 

(Section.3.2.4.3.1, PSAR) are met.  

Our review,of the proposed design indicates that no unusual problems 

areapparent. We agree with the applicant's criteria and believe that the 

development program will provide an acceptable control rod drive mechanism.  

See Section 4.2 of this report for a discussion of the drive control and 

position. indication systems.
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8.0 Steam Line Isolation Valves 

Steam line isolation Valves have not been proposed for the present design.  

The considerations which could lead to a requirement for steam line isolation 

valves are discussed below.  

(1) It is desirable to prevent blowdown of all steam generators in 

the system in case of a steam line break to insure that steam is 

available to drive emergency feedwater pumps and to provide a 

heat sink for the reactor.  

The blowdown of both steam generators is prevented for the proposed units 

because the turbine used (General Electric) has stop valves on each line and does 

not, like the Westinghouse turbine, require a cross-tie before the stop valves to 

attain a constant steam temperature. In the proposed design a heat sink would be 

provided even if both steam generators were blown down. This would be accomplished 

by supplying feedwater at 700 psig by electrically driven condensate booster pumps 

feeding through the normal feedwater pumps.  

(2) It is necessary to provide a leak-tight barrier in case of a loss 

of coolant accident with leakage through the steam generator tubes.  

A leak-tight barrier in case of steam generator tube leakage after a loss of 

coolant accident is satisfied by the leakage characteristics of the GE stop valves.  

We believe that the stop valves in this system can be considered a leakage barrier 

if the secondary system is tested for leakage integrity in conjunction with contain

ment leak rate testing. The applicant has indicated that the leakage integrity 

of the valves will be demonstrated either by pressurizing the secondary system.- or 

by opening the secondary system to the containment atmosphere during containment 

leakage tests.
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(3) Steam line isolation valves may be required to mitigate the conse

quences of leakage of fission products from the primary system 

through defective steam generator tubes after a steam line break.  

The low feedwater inventory of the once-thorugh steam generator.causes a 

0 
decrease in prmiary coolant temperature of less than 60 F even if both steam 

generators blow down. This, combined with the larger increment of reactivity 

held by the control rods prevents an immediate secondary criticality. The 

applicant's calculations indicate a maximum clad temperature of about 7500 F 

during the transient and no clad failure is postulated which would result in 

additional release of fission products to the primary system water. Dose 

calculations were therefore based on release of fission products contained in 

the primary system water (1% failed fuel concentration) until the primary system 

temperature reached 200 0F. The applicant has calculated that a thyroid dose of 

about 30 rem to the thyroid would result at the site boundary for a complete 

break of 1 tube. Our calculations indicate a thyroid dose of less than 100 rem 

for a complete blowdown of the primary system (no plate-out of halogens was as

sumed in either analysis).  

The shutdown margin is maintained even with one rod stuck out of the core 

during primary system blowdown (Question 16.2, Supplement No. 4). For example, 

for a postulated rupture of 125 steam generator tubes coincident with a steam 

line break the minimum shutdown margin is 1.4%Ak/k with one stuck rod.  

It should be noted that even if steam line isolation valves were installed, 

a break could be postulated on the containment side of the valve which would make 

isolation of the break impossible.  

WRCIA U52(ONL
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On the basis of the above discussion we believe that steam line isolation 

valves are not required in the Oconee units since (1) blowdown of both.steam 

generators is prevented after a steam line break (2) the turbine stop valves 

will serve as a leakage barrier after a loss of coolant accident if the steam 

generator tubes leak and (3) isolation valves are not required to mitigate the 

consequences of a steam line break which precipitates a primary system blowdown.  

9.0 Turbine Missile Analysis 

In the PSAR, (Section 5.1.2.7.2) the applicant presented a turbine missile 

failure analysis for a 130% overspeed case. In Amendment No. 4 (Question 11.1) 

a revised analysis at 186% rated speed was submitted. The analysis at the higher 

speed was a result of consultation with the staff, with the turbine manufacturer 

(General Electric) and with the staff's consultant, J. Proctor of the Naval 

Ordnance Laboratory.  

For the case of "end on" impact of the worst missile, part of the last stage 

wheel, tendon damage might occur but building integrity would be maintained. The 

applicant states that two adjacent tendons in the dome or a maximum of three hori

zontal tendons and one vertical tendon in the wall might be damaged by this missile.  

These are below the damage limit calculated for loss of function of the building; 

i.e., more than five adjacent tendons in the dome or three horizontal and three 

vertical tendons in the wall. The applicant states that a greater number of 

tendons could be damaged without building failure.  

As an extreme worst case, the above analysis was repeated assuming no energy 

absorption in the turbine casing. No containment building penetration was calcu

lated although as many as five tendons might be damaged in the dome.  
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Tornado missiles were also considered and result in no significant pene

tration.  

Components in the auxiliary building are also protected from turbine missiles 

below the operating floor and the control room walls and roof would not be pene

trated by a turbine missile. The applicant has stated that any components located 

outside protected areas which are vital to shutdown of the reactor will be redun

dant and located so that postulated missiles could not interrupt essential shut

down service.  

The modified turbine missile analysis and the tornado missile analysis was 

developed in conjunction with the staff and we believe that the approach and 

assumptions used in the analysis are reasonable. We conclude that the applicant's 

criteria for protection of'shutdown equipment is adequate to protect viral equip

ment from postulated missiles.  

10.0 Accident Analysis 

A number of operational transients were considered by the applicant in 

Section 14 of the PSAR including rod withdrawal during startup and from power, 

moderator dilution, and loss of coolant flow and no radiological hazard was found 

to result. Rupture of steam generator tubes was postulated and fission product 

release through the condenser resulted in doses less than Part 20 limits at the 

site boundary.  

A steam line failure was analyzed which resulted in the release of the fission 

products contained in the secondary system (which are accumlated due to minor tube 

leakage in the steam generator). The doses from this accident were within Part 20 

limits. An analysis of a steam line break coincident with multiple tube failures 

was discussed in Section 6.0 of this'report and resulted in environmental doses 

within Part 100 guidelines.  
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10.1 Rod Ejection Accident 

The rod ejection accident was presented in Section 14.2.2.2 of the PSAR 

and further elaborated in Question 6.2 of Supplement No. 1. The maximum.worth 

of a control rod at full power was stated to be 0.2% A k/k and the maximum worth 

at source level 0.5% & k/k. The parametric study presented varied rod worths 

from 0.1% to 0.7% ,A k/k for both the full power and source levels.  

For the ejection of a 0.2% rod from full power the maximum enthalpy in 

the hot-rod was calculated to be 157 cal/gm. The applicant's sensitivity 

analysis (Fig. 14-24, PSAR) indicates that ejection of a rod worth 0.6% from 

full power would result in a hot spot enthalpy of about 200 cal/gm.  

An ejection of a 0.5% A k/k rod at source power was calculated by ejecting 

a 1% rod with the core initially 0.5% 4 k/k subcritical. The results of the 

analysis indicate a resultant peak power level of about 39% full power.  

Parameters varied in the sensitivity analysis included rod worth ejection 

accidents to obtain an estimate of the margin to failure of the vessel. Vessel 

failure was estimated to occur for ejection of a -rod worth of 2% Ak/k. The 

applicant also stated that core internals would not be damaged by ejection of a 

1% rod since no fuel melting was calculated for that rod worth.  

We believe that the applicant has performed sufficient sensitivity analyses 

to show that the rod ejection accident will not result in intolerable consequences.  

10.2 Loss of Coolant Accident 

As discussed in our first report, the applicant has proposed a safety in

jection system (including core flooding tanks) which are designed to protect the 

core for the full spectrum of break sizes. The core cooling analyses for all 

break sizes have not yet been compelted and the calculation of blowdown forces 
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has not been completed but analyses are underway in both cases and will be 

looked at before the operating license stage, probably on subsequent:reactors 

for which B&W is the steam system supplier. We believe that the present state 

of analysis is sufficient to allow issuance of a construction permit for these 

units.  

The applicant has calculated the environmental consequences of this acci

dent (and we have duplicated the analysis) for the expected course. of..the acci

dent and for a "maximum hypothetical accident" in which 100% of the noble gases 

and 50% of the haolgens are assumed to be released to the reactor containment.  

The reactor building leak rate was assumed constant for 24 hours at 0.5%/day 

for the duration of the accident. As discussed in our first report one-half 

of this leakage is assumed to pass through the penetration room filters where 

the halogens are removed with a 90% filter efficiency.  

The.meteorological model used as a basis for dose calculations is based on 

the drainage of air down the river valley with no loss from the valley. It is 

assumed that Type F diffusion conditions prevail during such times, and that the 

wind speed is low.  

For the first 2 hours, the wind speed is taken to be 1 m/sec, and the dif

fupion is calculated at the site boundary. At this point, there are two hills 

which confine the valley so that the total cross sectional area below their tops 

(775 feet msl) is 13,500 square meters. For a plume uniformly distributed in such 

a space, the equivalent X/Q is 7.4 x 10-5 

Doses for longer exposure times are desired at the low population distance of 

about 6 miles. A narrow point in the river valley exists 5.8 river miles from 

the site boundary in the vicinity of Clemson, S. C., and the valley cross section
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at this point is 101,400 square meters below elevation 820 feet. It. is noted 

that on the way to this point, the Keowee River is joined by a similar sized 

stream, the Little River. By comparing the valley cross-section at their con

fluence, it can be shown that the air flowing down the Keowee valley is diluted 

by a factor of about 0.48 at this point.  

Using a wind speed of 1.5 meters/sec for the first 24 hours, the value of 

-6 X/Q in the vicinity of Clemson is 3.16 x 106. For the remaining 29 days over 

which the dose was calculated, the same conditions are assumed to prevail 35% of 

the time, giving a value of X/Q for the thirty day dose of 1.10 x 10-6. These 

values of diffusion factors were used as appropriate in the dose calculations 

for all accidents.  

The two hour dose at the site boundary using the above meteorological model 

is about 250 rem to the thyroid and 2 rem whole body. The thirty day dose at the 

low population distance was calculated to be 150 rem to the thyroid by the appli

cant. However this did not include the initial 24 hour dose. The total of the 

"thirty day" and "24 hour" doses would be 220 rem to the thyroid and 5 rem whole 

body.  

10.3 Accidental Liquid effluent Release 

Section 11.1 of the PSAR discusses the inventory of the radioactive wastes 

in the facility during operation with 1% failed fuel. A single failure analysis 

of the waste disposal systems is also presented and shows that a single equipment 

failure would not result in release of liquid effluent. The release of activity 

from a waste gas tank failure after operation with one percent failed fuel is 

calculated to be within Part 20 limits.  

Question 2.3 of Supplement No. I and Question 12.5 of Supplement No. 4 

discuss available dilution factors to public water intakes in the vicinity and 

@PPSCAL USE (DALY



- 33 

potential doses resulting from an Accidental spill of liquid waste. The cases 

considered are (1) a spill of liquid waste storage after extended operation with 

one percent failed fuel and (2) a spill of liquid waste storage after a loss-of

coolant accident. The calculations, which utilize conservative dilution factors, 

show that accidental discharge of operational stored wastes would result in doses 

below Part 20 limits. The analysis also illustrates that an extended (and unde

tected) release of wastes collected after a major accident must be postulated 

before Part 100 doses would be exceeded.  

The only hazard to the public drinking supply would be after A major accident 

when (it is expected) comprehensive monitoring programs would be undertaken. The 

doses calculated also assume no corrective action at the public water intakes.  

We believe that the analysis presented illustrates the potential magnitude 

of the problem and the corrective measures which are available and that the 

accidental release of liquid waste would not result in excessive exposure to the 

public.  

11.0 Research and Development 

In Section 1.5 of the PSAR the applicant has identified a number of areas in 

which research and development programs are being pursued. We agree with the appli

cant on the areas in which research and development is required as listed below.  

However, items 1, 4 and 5 contain additional considerations beyond those initially 

specified by the applicant.  

(1) Once-through steam generator 

Steady state conditions and operational transients will be investi

gated in conjunction with the control system to be used. We believe that 

vibration tests, including generator response to primary system blowdown, 
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should be investigated and the thermal response to both primary and 

secondary blowdowns determined.  

(2) Control rod drive unit test 

The prototype tests outlined by the applicant to be conducted under 

operating temperature, pressure, flow and water chemistry should provide 

information on the operability and reliability of the system. (Section 

3.3.3.4, PSAR).  

(3) Incore neutron detectors 

The self powered units are currently under test in the Big Rock 

Point Nuclear Power Plant.  

(4) Thermal and Hydraulic Programs 

The applicant has proposed scaled flow distribution tests on the 

vessel and internals and rod bundle tests to determine local mixing 

and flow affects. As discussed in Section 3.0 of this report, we 

believe that further work must be done to determine the limiting 

heat fluxes at various positions within the fuel bundle if the 

design is to be based on the B&W heat transfer data.  

(5) We also believe that the applicant should include core cooling 

in the development program. Specifically (a) the completion of the 

analysis of the spectrum of break sizes in the loss of coolant acci

dent (b) the development of the analytical techniques for determining 

blowdown forces on reactor internals and (3) demonstration that the 

injection coolant will cool the core including core bypass or formation 

of a vapor lock.
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12.0 Conclusions 

12.1 We conclude that the following areas, discussed in this report,.have been 

sufficiently supported for purposes of a provisional construction permit: 

(1) Instrumentation 

(2) Power (onsite and offsite) 

(3) Containment isolation systems 

(4) That steam line isolation valves are not required on this plant 

(5) Turbine missile analysis 

(6) Accident analysis 

In addition to the above items, sufficient supporting information has been sub

mitted (as. discussed in Report No. 1) in the following areas: (1) site, (2) core 

design, (3) reactor coolant system, (4) containment, (5) engineered safety features 

and (6) sharing of auxiliary components between units.  

12.2 We conclude that, although the following areas have not been completely 

resolved, sufficient information has been provided for the purposes of a pro

visional construction permit.  

(1) The research and development items as summarized in Section 11.0 

of this report including our recommendations on the programs.  

(2) Those items summarized in Report No. 1 and not included in Section 11.0 

of this report: (a) an acceptable value of the moderator temperature 

coefficient, (b) xenon oscillations and (c) the irradiation surveillance 

program.  

(3) Design details associated with the switching arrangement and redundancy 

for the emergency power systems.  
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12.3 On the basis of our evaluation of the Oconee Units 1, 2 and 3 as discussed 

in this report and in Report No. 1 to the Committee dated May 24, 1967, we 

believe that there is reasonable assurance that this facility can be built and 

operated at the proposed location without undue risk to the health and safety 

of the public.  
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ABSTRACT 

Duke Power Company has submitted an application for Construction Permits for 
Units 1, 2 and 3 at its Oconee Nuclear Station, Oconee County, South Carolina.  
The nuclear steam supply system will be supplied by the Babcock and Wilcox 
Company and the containment, a Bechtel design, will be built by Duke's 
construction division.  

This report is a review of subjects on which the staff is satisfied and 
includes the site, core design, reactor coolant system, containment and 

engineered safeguards. The emergency power source is unique to this site, 
consisting of two on-site hydro electric plants with provision for external 
power separate from the Duke power grid during hydro outages.  

We conclude that sufficient supporting information has been presented for the 
purposes of a provisional construction permit in the following areas: 

(1) Site (exclusive of accident meteorology) 

(2) Core Design 

(3) Reactor Coolant System 

(4) Containment 

(5) Engineered Safeguards 

(6) Sharing of auxiliary components between units.  

We conclude that, although the following areas have not been completely 
resolved, sufficient information has been provided for the purposes of a 
provisional construction permit.  

(1) An acceptable value of the moderator coefficient will have 
to be set at the operating license stage based on the 
final design of the core and more refined accident calcu
lations. Since the applicant has demonstrated the 
feasibility of reducing or eliminating the positive coef
ficient, we believe that the proposed design is acceptable.  

(2) The applicant has stated that if further analysis 
substantiates that xenon oscillations will occur, a 
method for controlling the oscillations will be developed 

during the detailed design. We believe this to be 
acceptable.  

@PRMAL USE ONLY



RI ' 

(3) The irradiation surveillance program including the type 
of neutron flux monitors to be used and the method which 
will be employed to determine the neutron flux at the 
sample locations will be further evaluated prior to 
issuance of an operating license.  

(4) We will require a report of the steam generator test 
data and an analysis of their significance before final 
approval of the design.  

(5) We believe that B&W in making the final design of the 
core should design those internals whose failure could 
lead to gross core disruption to remain within code 
allowable stresses under loss-of-coolant accident condi
tions, or that'if they do not meet these conditions, a 
detailed engineering justification should be provided.  

(6) Core cooling analyses have not been completed for the full 
spectrum of line break sizes and locations. We will require 
that these be completed prior to the issuance of an operating 
license. These analyses will include possibilities of emer
gency cooling water bypassing the core, including the 
possibility of a water leg remaining in the steam generator and 
trapping a steam bubble.  
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1.0 INTRODUCTION 

The Duke Power Company has submitted an application dated November 28, 

1966, for construction permits and facility licenses for two pressurized 

water reactors to be Units 1 and 2 at its Oconee Nuclear Station located 

in Oconee County, South Carolina. The application was amended to include 

an identical Unit 3 by Amendment No. 3 dated April 29, 1967. Each of the 

three proposed reactors would operate initially at core power levels Up 

to 2452 MW thermal and each has an expected ultimate core power rating 

of 2568 MW thermal.  

The nuclear steam supply system and the first core for each unit 

will be supplied by the Babcock and Wilcox Company. Construction of the 

station will be by Duke Power Company which has retained the Bechtel 

Corporation as a general consultant.  

The containment proposed is of the same basic design as the pre

stressed containments used in the Turkey Point and Palisades plants.  

The reactors are between the Turkey Point and Indian Point 2 reactors 

in power level. (Table 1-2, Vol. I, PSAR) 

A chronology of the action taken on the application to date follows 

below.  
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Item Date Comments 

Application for Units 1 & 2 November 28, 1966 

Staff Question list #1 March 23, 1967 

Amendment No. 1 April 1, 1967 These amendments in
Amendment No. 2 April 18, 1967 cluded information on 

site, thermal analysis, 
instrumentation, con
tainment design and a 
revised core cooling 
system in response to 
Question list #1 

Amendment No. 3 April 29, 1967 Application for Unit 3 
and change in rod drives 

ACRS Subcommittee Meeting May 2, 1967 Visit to site 

Staff Question list #2 May 11, 1967 

This report includes those topics on which the staff has taken a 

position with respect to the acceptability of the proposed design. Sub

jects which will be covered in a subsequent staff report to the ACRS are 

listed in the Conclusion (Section 10.0, this report).  

2.0 SITE 

2.1 Description 

The site for the proposed units is in eastern Oconee County, South 

Carolina, about 8 miles northeast of Seneca, South Carolina. The exclusion 

area will have a one mile radius (from the center of Unit 2), the low popu

lation distance is at least six miles and the nearest population center is 

Anderson, South Carolina, population 41,000, located 21 miles southeast of 
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the site. The table below gives the total population at various distance.  

Distance (miles) 1965 2010 

0- 5 2,163 2,966 
5-10 34,171 46,360 

10-20 52,864 72,519 

By 1985 when the shoreline of Lake Keowee will be fully developed, 

a transient population of about 7500 on a summer wek-endis estimated within 

the 20 mile radius.  

All. land within the exclusion boundary will be either owned by Duke 

Power or controlled by contractual arrangement. Three residences within 

the exclusion area will be owned by Duke but leased as single family 

residences with the provision that the residents will immediately 

evacuate the exclusion area upon notification by-Duke. The nearest 

residence is 4100 feet from the center of the Unit 2 reactor building.  

We believe that this is an acceptable arrangement since the applicant has 

evacuation control of these residences and we expect that the dose calcu

lation will show there will be adequate time to evacuate these residences.  

The reactors will take cooling water from the future Lake Keowee to 

be formed by the Keowee Dam, on the site, and the Little River Dam about 

four miles south of the site. The earthen fill dams will be designed to 

withstand the maximum 0.lg earthquake (on bedrock) postulated at the site.  

The seismic analysis of the dams was carried out using Newmark's "N" method 

as in the Carolina Power and Light application. (Question 8.6, Suppl. 1).  
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Subject to the submittal of the data obtained from the foundation investi

tation of the dams, which will be checked by our consultants to insure 

that no zones of poor material exist in the foundation rock and that no 

strata of unsuitable material will be present in the unremoved overburden, 

we believe that the dam design is adequate. As discussed in the emergency 

power section of this report, provision will be made to provide water and 

power sources for reactor shutdown even in the case of dam failure.  

2.2 Meteorology 

The staff has reached oral agreement with the applicant on the 

meteorological model to be used in the accident calculations and the model 

and dose calculations will be presented in the second staff report.  

2.3 Geology and Hydrology 

The reactor structures will be founded on Piedmont granite gneisses.  

The information submitted by the applicant on geologic conditions indicates 

no unusual design or construction considerations except that our consultants 

recommend that no critical structures be located on fill or cross cut-fill 

interfaces. We understand that no Class I structures will be so located.  

2.4 Seismology 

The applicant has proposed a design earthquake resulting in a maximum 

ground acceleration of 0.05g. In addition, for a ground acceleration of 

0.1g on bedrock and 0.15g on overburden, the plant will be designed such
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that there will be no impairment of function of critical structures and 

components. (Question 2.7, Suppl. 1) Based on our discussion of the 

seismology aspects of the site with the USC&GS we believe the above 

criteria are acceptable for the seismic design of the facilities.  

2.5 Environmental Monitoring 

The applicant has described the scope of an environmental monitoring 

program to be conducted during construction and operation of the plant.  

The program will include airborne particulate material, water, soil and silt, 

vegetation, milk, and fish and animal life. (Question 2.6, Suppl. 1) The 

applicant has cooperated with the Fish and Wildlife service in developing 

the monitoring program as indicated by the report dated April 24, 1967, by 

the Fish & Wildlife Service. We feel the scope of the program is adequate.  

3.0 CORE DESIGN 

3.1 Description 

As presented in Table 1-2 of Volume I of the PSAR, the physical core 

parameters of the Duke plants, designed by Babcock and Wilcox, are not 

unlike recent Westinghouse designs. The principal variations are given 

in the table below: 

Oconee Turkey Point 
(B&W) (Westinghouse) 

clad thickness, in 0.026 0.0243 

pellet diameter, in 0.362 0.367 

U02 density, % theoretical 95. 93-94% 

H20/U (volume ratio) 3.7 3.48 
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Oconee Turkey Point 
(B&W) (Westinghouse) 

No. of control clusters 69 41 

No. of control pins per cluster 16 20 

Total control pins 1104 820 

Fuel Rods per assembly 208 204 

The larger number of control pins in the Oconee design is reflected in 

the larger reactivity increment held by control rods (10% versus 7%) and 

the lower operational boron concentrations.  

A variation in U02 enrichment between Units 1 and 2 has been indi

cated by the applicant. This results from the possibility of using part 

of the Unit 1 fuel in the initial core loading for Unit 2, schedule per

mitting. We have not reviewed the use of trradiated fuel in the startup of 

a new unit and the applicant recognizes that restrictions might be placed 

on this mode of operation at the operating license stage.  

3.2 Positive Moderator Coefficient 

This core, as others of this size and type, is predicted to have a 

positive moderator coefficient under first cycle operating conditions.  

The positive moderator coefficient has been calculated by the applicant 

to be about 0.9 x 10-4 (Ak/k)/oF at the beginning of life. Present calcu

lations indicate only 2 full power seconds of energy would be added under 

the worst loss of coolant condition which would result from inserting 0.5%/ 

in reactivity (based on the above moderator coefficient) after a hot leg 
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break. We are continuing to explore the adequacy of the applicant's cal

culation. However, the applicant has the capability to reduce the coeffi

cient by the use of shims if needed. The applicant has calculated that 

addition of stainless steel shims would reduce the coefficient to 

0.44 x 104 (Ak/k)/oF and addition of 2000 ppm natural boron in the shims 

would eliminate the positive coefficient. An acceptable value of the 

moderator coefficient will have to be set at the operating license stage 

based on the final design of the core and more refined accident calculations.  

Since the applicant has demonstrated the feasibility of reducing or elimi

nating the positive coefficient, and since we are continuing to evaluate 

the magnitude of the energy added, we believe that the proposed design 

is acceptable. (Question 6.1, Suppl. 2) 

3.3 Xenon Oscillations 

The applicant's calculations indicate that xenon oscillations might 

occur in the axial direction, that azimuthal oscillations are unlikely and 

that raidal oscillations will not occur. Calculations have been made to 

illustrate the ability of partial control rods, having a three foot poison 

section, to control a divergent oscillation. The applicant has stated 

that if further analysis substantiates the assumption that oscillations 

will occur, a method for controlling the oscillations will be developed 

during the detail design. We believe this to be acceptable. (Question 

1.2, Suppl. 1) 
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4.0 REACTOR COOLANT SYSTEM 

4.1 Primary System 

The reactor coolant is transferred to the top of the two once

through steam generators through two 36 inch lines from the upper reactor 

vessel plenum. Water is returned from the bottom of the steam generator 

to the vessel via four 28 inch lines. Circulation is provided by a single

speed, shaft sealed pump in each of the four cold legs.  

The reactor vessel plate material has been specified as SA-302 Grade B 

clad internally with stainless steel. This, as in most other components 

of the primary system, is of similar material to previous designs. The 

major exception to previous designs in the primary system is that the 

36 inch and 28 inch ID recirculation piping will be A-212 or A-106 carbon 

steel internally clad with stainless steel and designed to the ASA Code.  

The pump casings are designed to ASME, Section III.  

The primary system vessel classifications are ASME Section III-Class 

A. In addition the shell of the once-through steam generator is a Class A 

vessel. The only other classification difference from current designs is 

that the letdown coolers are Class C rather than Class A on the primary 

coolant side. The applicant has defended this choice on the basis that 

the heat exchangers are non-regenerative and therefore not subject to the 

thermal shocks that the regenerative heat exchangers used in other designs 

experience. In addition, the heat exchangers can be isolated by valve 

closure if necessary. We believe that this classification is acceptable.  
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4.2 Neutron Irradiation 

We have reviewed the calculated fast neutron exposure of the Oconee 

reactor vessel and the corresponding shift in the NDT temperature. The 

reported time-integrated fast (1 >1Mev) neutron exposure of the vessel of 

3 x 1019 nvt, and the estimated NDT temperature shift of 26QoF, should not 

cause any significant operational restrictions during the proposed life of 

the plant.  

The neutron exposure of the vessel of 3 x 1019 nvt was calculated 

over a 40 year life of the vessel using an 80 per cent load factor and 

the maximum axial peak-to-average power ratio of 1.7. The calculations 

were performed using the transport code TOPIC, which is an Sn code designed 

to solve the one-dimensional transport equation in cylindrical coordinates.  

We do not consider the calculational method employed to be fully satisfactory 

mainly because only four neutron energy groups were used to describe the 

neutron energy spectrum, and only four intervals were used in the Sn cal

culations to describe the angular segmentation of the flux. Nevertheless, 

a sufficiently high safety factor has been applied to the calculations to 

make them conservative. We reached this conclusion after consideration of 

the Oconee plant core size, power density and the inner diameter of the 

reactor vessel.  

The irradiation surveillance porgram including the type of neutron 

flux monitors to be used and the method which will be employed to determine 

the neutron flux at the sample locations will be further evaluated prior to 

the operating license stage.  
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4.3 Steam Generators 

The steam generators are of unique design, providing slightly super

heated steam (35 degrees) at the exit of the generator. Our analysis to 

date indicates that the applicant has a sound design basis and that stresses 

imposed on the tubes during transients, including a steam line break, are 

low compared to the yield strength of the materials. B&W has indicated 

that a development program, including vibration and blowdown tests, is 

underway and we will require a report of the test data and an analysis 

of their significance before final approval of the design at the operat

ing license stage. We believe that both primary and secondary side blow

down tests should be performed so that the transient thermal analysis can 

be substantiated. (Appendix 4A, Vol II, PSAR) 

4.4 Aluminum Components 

The use of aluminum components was proposed in the original appli

cation for use in the akiliary systems at design pressures below 300 psig 

and design temperatures below 300 0F. We have been informed by the applicant 

that these will be replaced by stainless steel piping systems. The only 

remaining aluminum components are storage tanks.  
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5.0 Containment 

5.1 Description 

The containment structures proposed for Duke Power Company's Nuclear 

Generating Units 1, 2 and 3 are of the same basic design as the containments 

used for Turkey Point and Palisades. They are structural concrete containments 

prestressed across the dome and throughout the side walls and employ reinforced 

concrete for the base slab. Likewise, most structural details are basically 

the same as in the Palisades and Turkey Point designs.  

The reactor containment structure, which encloses the primary system, steam 

generators, and related auxiliaries, consists of a concrete shell in the form of 

a vertical right circular cylinder with a shallow spherical sector dome and flat 

slab base. A one-fourth inch welded mild steel (A-36) liner is attached to the 

inside face of the concrete shell as a provision to ensure leaktightness.  

The base slab is of reinforced concrete construction using a high strength 

grade (60,000 psi yield) mild steel. The cylinder walls are prestressed circum

ferentially against hoop stress by three staggered systems of prestressing tendons 

anchored at vertical buttresses. The cylinder walls are, likewise, prestressed 

vertically with a series of uniformly spaced tendons extending from the top of 

the ring girder (thickened section at cylinder-dome intersection) to the bottom 

of the base slab. Local base moment is carried by 14S and 18S reinforcing bars on 

approximately one foot centers which are extended around the corner and up the wall 

about ten feet.  

The dome is prestressed by a three way tendon system extending across the 

dome and anchored on a horizontal plane on the dome ring girder. *A.grid of supple

mental reinforcement consisting of reinforcing bars on eighteen inch centers is 

provided on the exterior face of the cylinder and dome.
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Additional reinforcement is provided on the interior face at the dome line 

and in the anchorage zones, Backing strips are provided at liner plate splices.  

Rigid shear "T" and "L" connectors are provided on the liner exterior face on, 

typically, fifteen inch centers.  

The prestressing tendon pattern is deflected around the major cylinder 

penetrations (personnel and equipment access hatches) and additional mild steel 

reinforcement is provided for local moment and shear. Base shear is carried by 

the concrete section, by radial stirrup reinforcing, by vertical mild steel rein

forcing and by the mild steel liner participating through composite action.  

5.2 Loadings 

The major loadings considered by the applicant include dead load, accident 

pressure, accident temperature, seismic, and wind. The applicant has also indi

cated consideration of external pressure, buoyant water force, tornado and missile 

loadings. The loadings considered and their manner of combination are the same as 

previously used for Turkey Point and Palisades. The manner of load combination is 

considered to consider realisitically all significant load combinations and is 

acceptable.  

As a result of discussions with the applicant's consultant, Dames and Moore, 

the applicant has agreed to apply earthquake loadings corresponding to those de

rived from the spectrum presented in TID-7024 appropriately scaled. On the basis 

of discussion with our consultants, Drs. Newmark & Hall, we believe that the above 

treatment of seismic considerations is appropriate for this site.  

5.3 Structural Design Details 

The applicants overall design concept remains unchanged from Bechtel's cri

teria for Turkey Point and Palisades. Several changes in details are noteworthy, 

however. At our suggestion, the applicant has reviewed data relating to strength



- 13 

in shear under combined loading and, as a result, has revised the design criteria.  

We consider that the revised criteria have clarified the design approach. We 

also believe that the use of Mattock's equations .in consideration of radial 

shear represents a rational and more conservative approach to design than re

liance on ACI 318-63 provisions. The criterion with respect to lateral shear 

is the same as the final criterion for Turkey Point and Palisades.  

The applicant's base-to-cylinder liner detail has been improved over the 

Turkey Point and Palisades designs. In previous submittals a rather rigid tran

sition was proposed whereas the design for Duke has incorporated a flexible liner 

transition section. It is our judgment that the present method for this junction 

should perform considerably better than that previously proposed with respect to 

potential leakage under design basis accident loading. The design of penetrations 

is, also, considerably improved over previous designs. The Oconee design indicates 

use of sizeable rigid shear keys as additional assurance of adequate shear resis

tance at penetrations. It also indicates use of increased strength piping sections 

at penetrations to preclude a pipe failure from jeopardizing liner leakage integrity 

at the liner-penetration junction.  

The equipment access hatch is nineteen feet in diameter for Oconee whereas 

for previous sister containments it is between eleven and fifteen feet. This 

represents a considerable increase in overall hatch size and, to an extent, 

increases the designer's problems with regard to tendon deflection around the 

opening and proper reinforcement for local stresses. However, an opening nine

teen feet in diameter is not a major perturbation in the design of the structure.  

The method of analysis that the applicant proposes to use to analyze this opening 
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should not be invalidated by the increased size. In addition, the use of extensive 

instrumentation has been proposed around the opening to provide confirmation of the 

design during structural acceptance testing.  

5.4 Construction 

The materials of construction, i.e. the prestressing system, tendon protective 

grease, concrete, reinforcing steel, and liner plate materials are essentially 

the same materials used for Turkey Point and Palisades. These are high quality, 

proven materials. Use of a system for cathodic proteciton of the structure is 

indicated. Likewise, liberal cover allowances on reinforcing steel have been 

specified to provide assurance that deterioration of the structure during its 

operating life will not be significant.  

The existence of a well established, experienced construction department in 

the Duke Power Company organization which will handle the construction lightens 

considerably the task of the quality control organization in ensuring that the 

plant is constructed in accord with the requirements of the design. User testing 

of the materials of construction is indicated. The constuction quality control 

program provides an adequate separation of construction and inspection functions,.  

adequate authority for the quality control personnel to perform properly, and 

design group review of the construction progress.  

5.5 Testing and Inservice Surveillance 

An extensive program of acceptance testing for both structural and leak

tightness has been indicated. The program to establish structural acceptance 

will require extensive instrumentation around the large opening, at the discon

tinuities and on the liner to provide a high degree of assurance that anomalous 
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structural behavior will be detected. Likewise, extensive pre-operational inte

grated leakage tests are proposed to establish the structure's leakage character

istics.  

Detailed inservice surveillance programs have not been established.. However, 

the design will have adequate capability for a suitable program and'review of 

these areas can be left for the operating stage.  

5.6 Containment Leakage 

The applicant has proposed a penetration room confinement system which would 

process leakage from most containment penetrations through a filter system external 

to the containment. During an accident, the penetration room would be maintained 

at a slight negative pressure by blowers which would take suction from the room 

through filters designed to retain iodine. All penetrations except equipment 

hatches and steam lines pass through the penetration room. The steam lines are 

welded to the containment liner and therefore leakage should be negligible, 

The applicant has proposed that the space between the gaskets on.the equipment 

hatches be routed to the penetration room by small tubes, thus providing fil

tration of leakage from these penetrations also. We believe that the filtration 

scheme as proposed is acceptable.  

The advantage which the applicant hopes to gain by installing this system is 

a longer containment leak rate testing interval associated with a higher containment 

leak rate than otherwise possible. The initial proposal was that the containment 

leak rate be 0.5%/day and that credit be given for filtration of 50% of the total 

leakage since it was reasoned that at least this fraction would be due to pene

tration leakage. In response to our concern for a means to test this division of 

leakage, the applicant has modified his proposal to the following:
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(1) The total containment leak rate at the peak accident pressure will 

either be shown to be less than 0.25% per day (L t 0.25) or 

(2) The total leakage at the peak accident pressure shall be less than 0.5% 

per day and the difference between the total leakage and the measured 

leakage from testable penetrations shall be less than 0.25%/day, i.e.  

L L + L p 0.5 and 
t c p 

L =L - L < 0.25 
c t P 

where Lt = total measured containment leakage 

L = measured leakage through testable penetrations 

L = leakage from all other sources 

We believe that the above approach is acceptable and that the advantage of 

filtering the most likely source of containment leakage will justify the longer 

testing frequency interval associated with 0.5%/day. (Question 1.5, Suppl. 1) 

The containment design as proposed for Duke's Oconee units has without 

question been presented in as much detail as any unit yet considered. The design 

details have evidenced a high degree of conservatism appropriate to a structure 

serving as the last barrier to fission product release. It is concluded that 

the design, as presently proposed, and the construction, as indicated, will 

result in a structure adequate for its intended purpose.  

6.0 Engineered Safeguards 

6.1 Core Cooling 

The applicant's design basis for the core cooling systems is that mechanical 

integrity of the core shall be maintained to prevent damage that would interfere 

with core cooling and that metal-water reaction shall be limited to less than 
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approximately 1% after a loss-of-coolant accident. Since the analyses show that 

the clad hot spot maximum temperature is 2000 0F, the design basis implies that no 

clad melting will take place.  

The criterion for maintenance of mechanical integirty during the blowdown 

is that deformation of reactor internals shall be limited to insure the capability 

to insert control rods and also to cool the core. The applicant has proposed that 

this be accomplished by limiting the direct membrane stress in the cylindrical 

support shells to values less than the yield strength of the material. The 

applicant also proposes to permit stresses up to 1-1/2 times the unirradiated 

yield strength for other basic load carrying members.  

We believe that B&W in making the final design of the core should design 

those internals whose failure could lead to gross core disruption to remain 

within code allowable stresses under loss-of-coolant accident conditions, or 

that if they do not meet these conditions, a detailed engineering justification 

should be provided.  

High pressure injection pumps, low pressure injection pumps and core flooding 

tanks (accumulators) will be provided to cool the core for any coolant break 

location and any size coolant line break up to 'the double ended rupture of a 

recirculation pipe.  

The core flooding system is composed of two tanks separated by check valves 

from the primary system and maintained at 600 psi by compressed nitrogen. Injec

tion into the primary system is initiated when the reactor pressure drops below 

600 psi. The tanks discharge directly to the reactor vessel rather than into a 

reactor recirculation line as in other designs. The water flows between the 

reactor vessel wall and the thermal shield and enters the bottom of the core.  

OPPOBALUSE ODNLY
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An analysis was presented which provided the basis for the choice of the 

flooding tank pressure, size of the discharge line and the fraction of nitrogen 

in the tank volume. The combined coolant content of the two tanks is sufficient 

to cover the core hot spot assuming no liquid is initially in the reactor vessel.  

The design values chosen for the flooding system are calculated to accomplish 

this within 25 seconds after the rupture of a 36 inch reactor outlet line. The 

hot spot temperature is limited to less than 20000F for the largest line break 

An analysis has not been completed on the possibility of a water leg remaining 

in the steam generator and trapping a steam bubble which would cause injection 

water to bypass the core. We believe that the analysis of this area and all 

other possible means of causing core bypass flow must be completed before the 

flooding tanks can be accepted at the operating license stage. This subject will 

pursued in future applications for which B&W is the steam supply vendor.  

In addition to the flooding tanks, coolant injection is also provided for 

each reactor by three low pressure pumps which will each deliver 3000 gpm at a 

vessel pressure of 100 psig. These pumps initially take suction from the 350,000 

gallon borated water storage tank and are converted to a recirculation mode by 

operator action in 25 to 40 minutes, depending on the number of pumps in operation.  

At 25 minutes after scram the decay heat level is such that one of the two low 

pressure injection coolers can handle the decay heat load. The low pressure 

injection system delivers water to the same nozzles as the core flooding tanks.  

Under shutdown conditions these pumps serve as decay heat removal pumps.  

During the period while the water source is the borated water storage tanks, 

the three high pressure injection pumps can also deliver water to the reactor.
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Each high pressure pump will deliver 400 gpm at 1500 psig and 500 gpm at 470 

psig. One pump will be used continuously during plant operation to provide 

seal water to the reactor coolant pumps. These pumps provide makeup for small 

line breaks for which the reactor is calculated to remain ht a high pressure.  

In the unlikely case that reactor pressure should remain high over a long 

period of time so that the low pressure injection pumps could not operate, water 

could be returned from the containment to the borated water storage tanks through 

a test'line and allow extended operation with the high pressure pumps.  

In conclusion, we believe that there is an adequate basis on which to grant 

a construction permit in regard to emergency core cooling systems provided: 

(1) That the core be designed so that reactor internals whose failure 

could lead to gross core disruption will remain within code allow

able stresses or otherwise shown acceptable.  

(2) That core cooling analyses ,for the full spectrum of line break sizes 

and locations be completed and that all possibilities that could lead 

to emergency cooling water bypassing the core be considered, including 

the possibility of a water lag remaining in the steam generator and 

trapping a steam bubble are examined.  

Of course we will have to follow the detailed design of the system as it pro

gresses, as we are on all other pressurized water reactors.  

6.2 Containment Cooling Systems 

Two differently designed containment cooling systems are provided: (1) con

tainment spray pumps which take water intially from the borated water storage 

tank and then from the containment sump and deliver it to the containment atmosphere 
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through redundant spray headers, (2) three emergency cooling units which each 

consist of a fan and a tube cooler. The heat sink for the tube coolers is the 

low pressure service water system.  

The containment cooling requirement is that the post-blowdown reactor 

building pressure be maintained below the design containment pressure. This 

requires an initial heat removal capacity of 240 x 106 Btu/hr. This require

ment can be satisfied by either: (1) 2 of 2 spray pumps, (2) 3 of 3 fan coolers 

or (3) 2 of 3 fan coolers and 1 of 2 spray pumps. Adequate containment cooling 

is supplied if either system is assumed to be completely inoperative or if both 

of the systems are each degraded by the failure of a single active component.  

We believe that this system provides adequate redundancy for containment cooling 

for this reactor.  

7.0 Containment-Design Pressure 

A parametric analysis has been performed by the applicant to establish the 

peak containment pressures during a loss of-coolant accident and to size the 

containment cooling systems. A spectrum of pipe break sizes between 0.4 ft2 

and 14.1. ft2 has been evaluated to determine the response of the reactor building 

pressure.  

Assumptions in the analysis were as follows: 

(1) One of three high pressure pumps operate, two of three low pressure 

pumps operate (with a starting delay of 25 seconds and no core flooding 

tanks available) which remove core heat. Including the core flood

ing tanks would decrease the peak blowdown pressure by about 3 psi.  
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(2) Reactor building structures were assumed to serve as heat sinks.  

(3) The FLASH code was used to determine mass and energy releases to 

the reactor building.  

(4) Following blowdown a 20 region SLUMP code was used to calculate the 

core thermal transient including the metal water reaction (Baker's 

parabolic rate equation).  

(5) During blowdown a core surface heat transfer coefficient of 1000 

2o0 
Btu/hr-ft - F was used to maximize heat transferred to the containment.  

(6) Heat removal frpm the core af.ter blowdown was calculated by assuming a 

2 o 
heat transfer coefficient of 100 Btu/hr-ft - F. As any core segment 

reached 4800 0F it was assumed to drop to the bottom of the reactor 

vessel and undergo an additional 10% metal-water reaction and release 

all heat to the containment by steam generation.  

The complete spectrum of breaks was analyzed only for the hot leg since this 

gave.the longest blowdown times and greatest heat transfer. The highest blowdown 

pressure peak (52.9 psi at 30 seconds) was found to result from a 3 ft2 break.  

The highest post-blowdown pressure (52.7 psig at 200 seconds) resulted from the 

14.1 ft2 break. The second pressure peak results from the transfer of decay and 

metal-water reaction heat to the containment. The design pressure of the contain

ment is 55 psig.  

An analysis was also performed to illustrate compliance with Criterion 17 

of the General Design Criteria. No injection flow was assumed and the analysis 

was terminated when the reactor vessel boiled dry. This gave a peak pressure of 

53.6 psig at about 200 seconds.
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The zirconium-water reaction capability of the containment was calculated 

assuming 3 emergency cooling units in operation (the design heat removal capa

bility). The capability of the containment under these conditions (including 

hydrogen recombination) is as follows: 

Time (sec) I % metal-water reaction 
design containment cooling all containment 

cooling 

200 13 24 
400 22 38 
600 28 55 

1200 45 100 
2400 75 
3400 100 

Our comparison of the containment capability (without consideration of steam 

generator leakage) with the Turkey Point and Palisades capabilities indicate 

that it is equivalent and therefore acceptable.  

8.0 Emergency Power and Water 

8.1 Accident Conditions 

To cope with the postulated loss of coolant accident coincident with loss of 

network power, the applicant has proposed that two hydro-electric plants, located 

on-site in the Keowee Dam be used as the emergency power source. The hydro plants 

would be controlled by the reactor operator and designed against a single failure.  

Each hydro unit would have a rating of 87.5 MVA corresponding to about 70 MWe.  

The hydro station power would be delivered to the reactors by either an overhead 

230 kv line through the switchyard or by a 13.8 kv underground line, either hydro 

feeding either line. Power transmitted by the underground line would be limited 

to about 10 MW by the transformer. This would be enough to handle minimum safe

guards on all units simultaneously but will require that reliable load shedding 

equipment be incorporated in the design.  
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The hydro plant equipment and dams are designed to witstand the maximum 

earthquake. We understand that the hydro equipment was ordered on the basis of 

4ithstanding a 0.2g earthquake before the present maximum ground acceleration 

of 0.lg was established.  

The applicant has estimated that the hydro plants will be dewatered and 

out for maintenance for a brief period of inspection of the hydro waterwheels 

each year and that major repairs are expected on a seven to ten year frequency.  

Since the penstock, a concrete lined rock tunnel, is common to both units, both 

units will be simultaneously unavailable for use during these periods. The hydro 

plants can be restored to operation within two hours during an inspection and 

within six hours during repairs to the penstock.  

During the periods of hydro plant maintenance emergency power can be fed to 

the site through a 100 kv transmission line which can be made separate from the 

external grid and which is designed for seismic loadings in excess of earthquake 

requirements. Power would be supplied by one of three 30 MWe gas turbines located 

at Duke's Lee Station thirty miles from the site. Since the line could be separated 

from the external grid and a gas turbine run continuously in a no-load condition, 

we believe that this proposal constitutes a satisfactory power source during the 

brief periods of hydro outage.  

A more detailed analysis of the means provided to meet the single failure 

criterion in the hydro plant system will be a subject in the second staff report 

to the committee.  

After the second and third reactor units have been added to the site each 

unit can serve as an additional power source since 100% load rejection capability 

will be provided in each unit by venting of secondary steam to the atmosphere in 

case of loss of the external grid. The applicant has stated its intention to 

test this feature on each unit.  
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The water source for cooling after a loss of coolant accident, in addition 

to the core flooding tanks (accumulators), will be the 350,000 gallon borated 

water storage tank provided for each unit. After about 45 minutes, water in the 

containment is recirculated and cooled by service water taken from the intake 

structure.  

8.2 Blackout of All Power 

If a loss of all onsite and offsite power except the station batteries is 

assumed (not coincident with an accident) no power is required for an indefinite 

period. Decay heat is removed to the steam generator by natural circulation in 

the primary systemand feedwater is supplied to the secondary system by an emer

gency steam driven feedwater pump. The discharge of the emergency feedwater 

pumps for each of the three units is cross-connected. The pumps are so sized 

(5% full power, each pump) that any two pumps can supply emergency feedwater to 

all six steam generators.  

Controls and auxiliary systems for the emergency steam driven feedwater pumps 

are operated from the station batteries. Heat is removed from the condensers by 

a natural circulation path which takes water from the intake structure and dis

charges to the tailrace of the hydro plants. Decay heat can thus be removed from 

the plant for an indefinite period of time.  

8.3 Dam Failure 

The dams are designed to withstand the maximum earthquake and are therefore 

assumed to remain standing during any postulated loss-of-coolant accident. The 

applicant has agreed, however, to provide alternate water and power sources suffi

cient to provide capability for an orderly shutdown (no.accident) even if a dam 
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were to fail and the lake and hydro units were lost. This would be accomplished 

by constructing an underwater weir in the intake canal which would retain a large 

amount of water to serve as a cooling pond. Heat transferred by the emergency 

steam driven feedwater pump to the condenser would be removed from the condenser 

by electrically driven pumps supplying water from and returning it to the cooling 

pond. The above mode of operation is not required immediately since enough 

condensate storage is available to remove decay heat for about 20 hours by 

venting steam to the atmosphere.  

The proposed power source for the electrically driven pumps is the 100 kv 

line fed by a gas turbine off-site as previously described. If not in operation, 

the gas turbine could be started in about 15 minutes. The 100,kv line will be 

located so as to not be affected by a dam failure. Any required repair of the 

lines could be performed in the available 20 hour period before power is required.  

If the failure was not of the two major dams but of the intake canal dike, 

the lake would be retained behind the underwater weir and a pipe or hose could 

be run to the intake canal behind the weir in the available time period.
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9.0 Plant Interactions 

Units 1 and 2 share a number of auxiliary systems although no engineered 

safeguards systems except service water pumps are shared. In Supplement 3 

the applicant has described Unit 3 as being separate from the other reactors 

except for mutual sharing of conventional plant utility systems. Each unit 

has two battery banks which feed a bus for that unit. The battery buses are 

cross-connected between units by a breaker system.  

Systems shared between Unit 1 and Unit 2 are listed in the table below 

along with similar components which exclusively serve Units 1, 2 or 3.  

Component or System No. of Components 

Unit 1 (or Unit 2) Unit 1 and 2 Unit 3 
Exclusively Shared Exclusively 

(1) Purification demineralizers 1 1 2 

(2) Component coolers 1 1 2 

(3) High pressure service 
water pumps 3 2 

(4) Low pressure service 
water pumps 3 2 

(5) Recirculated cooling 
water pumps 2 2 

(6) Recirculated cooling water 
heat exchangers 2 2 

In items (1) through (4) in the above table, one component is sized to 

handle one unit. In items (5) and (6) one component is sized to handle two 

units in the shared systems.  

In addition, in Unit 3 the Chemical Addition and Sampling System (Table 9-5) 

will be sized for a single unit (a single system is shared between Unit 1 and 
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Unit 2), the spent fuel storage pool will be separate for Unit 3, and a 

separate rad waste system is presently envisioned for Unit 3.  

We believe that sharing of the systems described above between units is 

acceptable. It should be noted that sharing of the engineered safeguards, 

as originally proposed, was revised to provide separate systems by Amendment 

No. 1 except that the service water which removes heat from the containment 

coolers is shared between Units 1 and 2 as indicated above.  

10.0 Conclusions 

We conclude that sufficient supporting information has been presented 

for the pruposes of a provisional construction permit in the following areas: 

(1) Site (exclusive of accident meteorology) 

(2) Core Design 

(3) Reactor Coolant System 

(4) Containment 

(5) Engineered Safeguards 

(6) Sharing of auxiliary components between units.  

We conclude that, although the following areas have not been completely 

resolved, sufficient information has been provided for the purposes of a 

provisional construction permit.  

(1) An acceptable value of the moderator coefficient will have 

to be set at the operating license stage based on the 

final design of the core and more refined accident calcu

lations. Since the applicant has demonstrated the 

feasibility of reducing or eliminating the positive coef

ficient, we believe -that the proposed design is acceptable.  
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(2) The applicant has stated that if further analysis 

substantiates that xenon oscillations will occur, a 

method for controlling the oscillations will be developed 

during the detailed design. We believe this to be 

acceptable.  

(3) The irradiation surveillance program including the type 

of neutron flux monitors to be used and the method which 

will be employed to determine the neutron flux at the 

sample locations will be further evaluated prior to 

issuance of an operating license.  

(4) We will require a report of the steam generator test 

data and an analysis of their significance before final 

approval of the design.  

(5) We -believe that B&W in making the final design of the 

core should design those internals,whose failure could 

lead to gross core disruption to remain within code 

allowable stresses under loss-of-coolant accident condi

tions, or that if they do not meet these conditions, a 

detailed engineering justification should be provided.  

(6) Core cooling analyses have not been completed for the full 

spectrum of line break sizes and locations. We will require 

that these be completed prior to the issuance of an operating 

license. These analyses will include possibilities of 

emergency cooling water bypassing the core, including 

the possibility of a water leg remaining in the steam 

generator and trapping a steam bubble.  
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Our evaluation of the following areas will be presented in a subsequent 

report to the ACRS on the Oconee Nuclear Station Units 1, 2 and 3: 

(1) Thermal Design 

(2) Instrumentation 

(3) Rod Drives 

(4) Accident meteorology and dose calculations 

(5) Steam line isolation valves 

(6) Liquid effluent release (accidental) 

(7) Turbine missile analysis 

(8) Evaluation of emergency power 

The staff will be prepared to discuss the above subjects orally at the June 

ACRS meeting.  
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