- Docket No. 50-269 -

.7 DEC 201972 .

ane Power Company
ATTN: Mr. Austin C. Thies L
R Senior Vice President’
: Production & Transuission
. 422 South Church Street

"P. 0. Box 2178

Charlotte, North Carolina 28201

.Gentlemen'

T

'DISTRIBUTIon-'ffl"

S UUUY . UA

“‘ | B :

. ‘E o

el e B

Local PDk

Docket

AEC PDR

" RB Reading -

L Reading

-~ PWR=4 Reading.
. RCDeYoung

DSkovholt

- 0GC
-NDube (w/@ 3enc1)

IAPeltier
ASchwencer

EIGoulbourne (2)
AGiambusso

" Clare Miles

A copy of Supplement No. 2 tc the Safety Evaluation prepared
by the Directorate of Licen51ng relating to your Oconee -
~ Nuclear Station, Unit I, is enclosed for yoar information.

Sincerely,

Qriginal sngned by

R.C. DeYoung -

R. €. DeYoung, Assistant Director
- for Pressurized Water Reactors
Directorate of Licensing ’

Enclosure.
Supplement No. 2 to the
Safety Evaluation

William L. Porter, Esquire
- Duke Power Company
P. 0. Box 2178
422 S. Church Street
' Chatlotte, North Carolina 28201

cC:

Honorable Reese A, Hubbard

‘County Supervisor of Oconee County

Walhalla, South Carolina 29621

Mr. J. Bonner Manly, Director Jo
State Development Board T -
Hampton Office Building

Columbia, South Carolina 29202

" SURNAME p

~orricep, | L3PWR=4.

| %7243 ,
Ewa@b&ume meléﬁ
12([? 2 12/.4/72

7l 12/77%2 |

Form AEC-318 (Rev 9-53) AECM. 0240

DATED |...... Y ¥ S R \ ...........

" u s GOVERNMENT PRINI*NG OFFICE : 1970 O - 405-346 -




SUPPLEMENT NO. 2 -

TO THE

SAFETY EVALUATION

BY THE:

DIRECTORATE OF LICENSING

U. S. ATOMIC ENERGY COMMISSION

IN THE MATTER OF

DUKE POWER COMPANY

OCONEE NUCLEAR STATION UNIT 1

DOCKET NO. 50-269

- DECEMBER 19, 1972



APPENDICES

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



1.0

INTRODUCTION

The Duke Power Company (applicant), has requested a license to
construct and operate three pressurized water reactors, identified
as Units 1,'2, and 3 at its Oconee Nuclear Station ih Oconee

County, South Carolina.

On June 2, 1969, the applicant filed, as Amendment 7, the Final
Safety Analysis Report required by Section 50.34(b)'of Chapter 10
of the Code of Federal Regulations as a prerequisite to obtaining

an operating license for each unit.

The.regulatery staff phblished its Safety Evaluation Report

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

Subsequently a supplemental feview Ofvthe plant's emergehcy
core cooliné systems ﬁesiperforme& in accoraance-ﬁith the criteria
described‘in“tﬁe Interim Policy Statement ﬁuBlished in the FEDERAL
REGISTER Qn'June 29, 1971 (36 F.R. 12247). Based upon this
review thebstaff issued Supplement 1 te.the eriginal Safety

Evaluation Report on March 24, 1972.

In Marchv1972, the Oconee Unit 1 suffered damage to the steam
generators and reactor vessel internals requiring significant
deeign'modifications. We have reviewed these design modifications

and our evaluation i1s contained in this document. This document ia



in the sémé format as the original Safety Evaluation Report for
ease of reference. Our evaluation of the reactdf‘internals prior

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

Failure of And damage to vessel internals are bélieQéd to have
been caused by flow induced vibration, and damage to the steam
generators was caused by loose parts resulting ffom the vessel
internais.féilures. The Babcock & Wilcox Company (B&W), the
gystem gupplier, has asaeséed the failures and damage and analyzed
the cauaé fhrough extensive examination, laboratory and full scale
tests and system mockups. The results of this ésséssment and
analysisibave been reviewed by the regulatory s;aff. In‘addition,
B&W has~red¢signed the vessel internals and modified them where

required to prevent a recurrence of these failures.'

The damageAté Oconee Unit 1 hés been repaired and the modificétions
required by ﬁhé new design have been completed. .B&W has provided
for an exﬁénsive vibration and loose parts mbnitéfing;program to

be carriéd out during continuation of_hot‘fqnctiongl tests in

Unit 1 to assure that the system response is well understood and is
within design predictions and limits. We haye ?eviewed‘these
programs, have fouﬁd them to be acceptable, and'ﬁill follow closely
the résults:of the program throughout the hot functional tests now

underway.



5.0

5.1

5.2

REACTOR COOLANT SYSTEM

General _

At the conclusion of the first phase of the hot functional testing
program of Oconee Unit 1 on March 11, 1972, an inspection of the
reactor coolant system revealed that several reactor internals
components had failed and had caused significant damage to hardware
within the reactor vessel and to both steam generators. This
incident was formally reported to the AEC on April 4, 1972. .Since
learning of the incident the regulatory staff has been actively
involved in reviewing the matter both through visual inspections

and the review of data and of corrective engineering design developed
by the applicant in order to assess and evaluate the safety implications.
Appendix.A provides a chronology of the regulatory review including
field trips;fmeetings with the applicant and submittal of important

documents; The following sections of this supplement summarize

our safety evaluation.

REACTOR COOLANT SYSTEM COMPONENTS

Damage to the steam generators in the primary system was caused

by the impact of portions of the failed internals components from
the reactor vessel. This damage was confined to the upper steam
generatoriplenum region and consisted of deformation of the tube
ends, the tube Sheet clad and the dome wall clad Since the steam

generators could be repaired by approved repair procedures Judged




to be adequate to restore the generators to their original quality

no further safefj.évaluation was warranﬁed other than to ve:ify

tﬁe acceptability of the restotation.by inspection and test which

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

preventiqnvof flow inducéd vessel internalg»failqre. Thé failures

experienced were: |

a. Incore 1nat¥ument nozzles (21 broken off and'remaining.Bl
damﬁgéd). | |

b. Incore instrument guide.tubes (4 broken off, 4 cracked and
remaining 44 no apparent dém#ge).-

c. Thefmal shield (evidence of movement, wear.and hating surface
damagé). |

d. TInstrumentation guide tubes (2 broken off aﬁd remaining 4 no

apparent damage).

As amended through Amendment 37 the Duke Powef Company application
‘for an 6pefatihgviicense f§r Oconee.ﬁnit 1 refé;eﬁées four B&W
topical reports dealing with the reactor 1nternais, their failure
and redesign}‘ They afe: |

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

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

BAW-10050, Revision 1, November 1972, "Evaluation of Oconee Reactor
Failure" ' ‘ ,




|

BAW-10051, Revision 1, November 1972, '"Design of Reactor Internals |
~ and Incore Instrument Nozzles for Flow-Induced Vibration" i

Our gafety evaluation is based principally upon'these reports; visits

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

the applicant and B&W.

In‘the process of regiewing the failure, we ha?e enaluated the

above reports. We COncur with the conclusions set-fotth'in BAW-10050
Revision'l‘that the recommended design modifications on the‘intetnals
have been based cpon a conservative applicationpof.the response

and failure data from Oconee Unit 1. We concurvwith the conclusions
set forth in“BAW-10037 Revdsion 2 that the reactbrgvessel scale:
modeliflow test approachbused will verify the core flow distribution,
However,.due to a lack of valid flow forcing functions,.B&W_has'not
yet demonsttated a dynamic analysis to predict the structural behavior

of reactor internals when subjected to transient loadings ' The

redesigned internals are accepted for Oconee Unit pending satisfactory
completion of the new hot functional preoperational tests. The
results obtained from the preoperational tests will be evaluated prior

to permitting significant power cperation to confirm this acceptability.

The lack of'valid vibration predictions precludes our acceptance
at this time of BAW-10038 and BAW-10051 with respect to the designation

of Oconee 1 as a prctotype for follow-on plants{'
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In BAW—lOQSO Revision 1, B&W describes its inveétigation on the

cause of the preoperational test failure. On the.baais'of'the
metallograpﬁic examination of the failure surfacesiﬁ&w concluded

that fatigue due to flow induced vibratory motion was the major

failure mode. Component redesign was.based upon (a) separation
of,structurél frequencies further from vortex sﬁedding frequencies,

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

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

will improve the structural integrity of the reactor internals.

In BAW-10037; Revision 2, B&W deséribes the reéétor vessel flow
testing conducted on a one-sixth scale model to 1nveétigatg flow
distributioh, pressure loss and the péttern of fldw mixing from

the various inlets. The flow:characteristics inside the core and
Qent valvé‘testing were emphasized. Both the original and the
modified aesighs'were ;estéd.'mThe‘regulxs of the tests showed

that thekmddified design brovides more uniform flow distribution with
acceptabie pressure loss. The flow rate was glightly higher at
certain portions of the core and required further ﬁinpr modifications
in design. We concur with B&¥ on the approach used to verify the

core flow distribution.

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

Justify the reactor internals design modifications by computing



5.3

respongses of modified components to flow induced vibration.

However, the actual flow forcing functions may not be verified

until completion of the new preoperational vibration test program
fof Oconee Unit 1. Until the requi;ed verification is available,

we cannot concur with the applicant's conclusioﬁfon this matter,

The applicanf has stated that further steps wiil’be taken, including
componeﬂc testing of instrument guide tubes and incore nozzle
assembles, to provide a better understanding of ;he vibration

behavior. 1In addition a more definitive understaﬁding of the

- thermal shield vibration response characteristigs will be sought

through further evaluation of the Oconee Unit l.rgsponse and failure

data.

In BAW—idOQS, Revision 2, B&W describes its protbtype preoperational
vibra;ioh_tésting program for reactor internalé; The applicant
cannot'provide_valid.vibration prédictions as fequired by Safety
Guide 20; "Vibfa;ion Measuremeﬁts on Reactor Iﬁ£érna1s" for prototype
qualificatibn becauée of the lack of conclusivé dynamic analysis.
Therefore, we cannot complete our prototype qualifiéation evaluation

of Oconee Unit 1 at this time.

Conclusibn_'

Based on the above evaluation and the information presented in our

original Safety Evaluation Report we conclude that there is reasonable



assurance thét the redesign of the Oconee Unit 1 reactor internals
is acceptable pending confirmation by the vibration testing to be
condﬁcted during the preoperational tests. Operations of Unit 1
will be restricted to no greater than 5.0% full ;ated power

until the_results of preoperational testing have been evaluated by

the regulatory staff.



APPENDIX A

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

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

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

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

4, August 7, 1972 Meeting at Bethesda with B&W and Duke to
T discuss vibration monitoring of vessel
internals. :
5. September iS, 1972 ‘Application Amendment No. 35 provided

B&W topical reports, BAW-10037, BAW-10038,
BAW-10050, BAW-10051.

6. October 25, 1972 Meeting at Bethesda with B&W and Duke to
: - discuss reactor vessel internals redesign
and vibration monitoring.
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Gentlemn. -
The Regulatery staff"s eontinuing review ef reacter power plant safety
) indicates that the consequences: of postulated pipe failures outside of
- . the contalrment structure, including the rupture. of a main- steam or
- feedwater line, need o be adequately docunented and ana:iyzedxby '
-+ .1licensees and applicants,. and evaluated by-the. staff as.soon as pessible.
- . Criterion No. 4 of the Cofmission's General Desi@ Criteria, llsted in
e ‘Appendix A of 10 CFR 50 requircs that' e _

G "structures, systems, azad compmen&ao hzgoortant to saf‘ety
" .- ghall be désigned to.accomnodate the effects of and to be
. -compatible with the envirommental conditions associated

- with nonnal operation, maintensnce, testing and postulated -

. gceidents; including loss-of-coolant accidents.- These -

- structures, systems, and ‘camponents -shall be sppropriately . .
protected against dynamic effeects, including the effects of‘ -
missiles, pipe whipping, and discharging flulds, that may =

. result from equipmt fallures and from evento and eondltions

s »»'outside the nuclear poWer unit., e

'The previous version of the Comisaion's Gemr’al Desiga Criteria also
-reflects the above requ.rements. ' ,

Thus ‘a nuclear plant shculd %e designad so, that the reactor can be snv.t-"
doun and maintained in a safe shutdown condition in the event of a ‘
. postulated rupture, ‘outside contalfment, of.a pipe containing & high energy . -

- fluld, including the double ended rupture of the largest pipe in 'the main .
.steam and feedwater systems.‘ Plant structures, systems, .and. componenss

: important to safety should be designed and located in the faclllty to’

. accozmnodate the effects of 'such a- postulated pipe failure to the extent
necessary to assure. ‘that | K safe srmtdmm conditicn of the reactor can be
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Duke Power Company : _2 -

* ‘Based on the infomxation we presently have available .to us ony the Oconee
plant, Units 1, 2 and 3, we understand that one. steam. line passes throughr
. the conta.imnent wall clear of all other ‘buildings and into the turbine -
building. The other steam line passeés throughthe penetration room and.

auxiliary building into .the’ turbine.building.. From. this:it appears that

- failure due to pipe whip or overpressure of the closed corrpartment may be. - e

possible and some mdifications of the facility may be necessary

We request that you provide us with analyses and other relevant inf‘omation
‘needed to detemine the consequences ‘'of such an event, using the guldance..
provided in the enclosed- general-information request - The ‘enclosure- -

. represents our:basic information requirements for plants now being con-

~ structed or operating You should determine the applicability, for the

Oconee f‘acility, Units l 2 and 3 > of' the items 1isted in the enclosure

If the results of your analyses. indicate that’ changes in the design of -

structures, systems, or: components are necessary to ‘assure -safe. reactor o

' : shutdown in the event this. postulated -accident. situation should oceur,; -

I please provide information on your, plans to revise the. design of your Lo
© facllity. to accommodate the postulated Jfailures described above. Any des1gn s
modif'ications proposed should include appropriate consideration. of the I
gu:Ldelines and requests for mfomation in the enclosure. o .

We will also need as’soon as possible s, estimates of the schedule for
.design, f‘abrication, and installation of any modifications found to be
‘necessary, PFPlease inform us within 7 days after receipt of* this letter -

- when we may expect to receive an amendment with your a.nalysis of this

postulated accident situation for the Oconee “facility, Units 1, 2.and 3, |
.a description of any proposed. modifications, and the 'schedule estimates

; described above. Sixty copies of the amendment should be provided

‘ ~Ek1closijres

A copy . of the Commission s press announcement on this matter is also enclosed |
. for your infomatien. o v _

-

"V.*Sincerely, T

: f,' LT s "__OngmalSlgned by |

Tl s RS L \AGimbusse

- .’"]:A Giambusso, Deputy Director e
.2+ .1 for Reactor Projects )

S Directorate of Licensing
As stated S f St

Qee next nage
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General Information Required for Consideration
of the Effects of a Piping System Break Outside Containment

The following {8 a genernl list of information required for AEC review
of the effects of a piping aystem break,outeide conteinment, including
the double ended rupture of the largest pipe in the main steam and feed-
water systems, and for AEC review of any proposed design changes
thnt‘may be found neceesary, Since piping layouts are substantially
different from plent to plant, applicants_and licenseesishould determine
on an individual ‘plant basis the applicability of each of the following
{tems for inclusion in their submittals |
1. The systems (or‘portions of systeme) for which protection against pipe
whip 1is required should be identified. Protection from-pipe whip need
not he provided i{f any of the following conditions will exist:
(a) Both of the following piping system conditions are met.
(1) the service temperature is leas’than«200° F;. and
iZ) the design»preesure'ia 275 psig or less; oriﬂ
(h) The piping is physically separated (or- isolated) from structures,
systems, or components important to eafety by protective barriers,'
lor restrained from whipping by plant design features, such as -

con crete encaaement H OI'

(c) Following a single break, the unrestrained pipe movement of either
end of the ruptured pipe in any possible direction about a plastic
hinge formed at the neareet pipe whip restraint cannot impect any

structure, system, or component important to safety, or



(d) The internel energy level1 associated with'the.whipping fipe
can'be dembnetieted to be inoufficien; to 1mpei: the safety
function of ehy-etructure; lyeteﬁ. or component to an
unacceptable 1e§e1 |

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

in the piping eystema should be equivalent to the following.

(a) ASME Section III Code Clags I pipingz breeke_ehould be
postulated to bccur at the following locatibne in each

piping run’ or branch run:

(1) the-termihel ends;
(2) 'eny 1ntermediate locetions between terminal ends where
the primary plua secondary stress 1ntenaitiee s (circum-

ferential or longitudinal) derived on an elaaticelly

1The internal fluid energy level associated with the pipe break reaction
may take into account any line restrictions (e.g., flow limiter) between
the pressure source and break location, and the effects of.either single-
ended or double-ended flow conditions, as applicable. The energy level

in a whipping pipe may be considered as insufficient to rupture an impacted
pipe of equal or greater nominal pipe size and equal or heavier wall
thickneas. .

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

3A piping run interconnects cbmponents such aa>preeeure Vessels,vpumps, and

rigidly fixed valves that may act to restrain pipe movement beyond that
required for design thermal displacement. A branch run differs from a
piping run only in that it originates at a piping. intetsection, as a
branch of the main pipe runm.



® e
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.éalculated basis under the loadings associated with one -
“half safo'shutdown‘earthquake and operatioqql plant
conditiéﬁsa eiceoda 2.0 Sms for ferritic qfee15 and
2.4 sé for austenitic steel; |

(3) any intermediate locationu_ﬁetween terminal ends where
the cumulative usage fa;tor (U)6 derived from the piping -
fatigue_analyeia and based on all normal,.upset, and
testing plant conditions exéeede O.i; éhd

(4) at intermediate locations in additiqn to tbose determined
by (1) and (2) abové; aeiected on a reasonable basis hs
'h;éeséaty to provide ?rotéétion.\ As.é'minimun,'tbe:e
sﬁould be fwﬁ inﬁérmédiate ldchtionﬁ fpr'ea§h #iping run
or branch run. _ | |

(b) ASME Section III Code Class 2 ana 3 piping breaks should be
poétuldted to éccur at‘the_foliowing lqcatibns.in each piping

run or branch run:

(1) the terminal ends;.

adperational plant conditions include normal reactor operation, upset
conditions (e.g., anticipated operational occurrences) and testing
conditions. ‘ ' ' :

5sm is the design stress intensity as spgcifiéd in Section III of the

ASME Boiler aﬁd Pressure Vessel Code, "Nuclear_Planf-Componenta."
6U is the cumulative usage factor as specified in Section III of the
ASME Boiler and Pressure Vessel Code, "Nuclear Power Plant Components."
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(2) aﬁy intermediate locations between terﬁinal ends where
.'Aoither the circumferential or longitudinnl stresses derived
_7on an elastically cnlcuiatod baais under the loadings
associated with seismic events and operational plant
'conditions exceed 0.9 (Sh + SA)7 o ehe expansion stresses
: exceed 0.8 S, and
(3) 1intermediate locations in addition te*these determined by
(2) above, aelecfed on reasonable basis as necessary to
provide protection. As a minimum, theee'shogld be two
'interﬁediate,lpcatibne for eech piping run or branch run.
3. The critefia used to determine the pipe break erieneation at the break
locatiena as abecifiee_under 2 above should be eeuivelent to the

following:

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

nominal pipe size and larger, and/or

7S 1s the strees'calcuiatedfby the tuléé'df'NC—3600 and ND-3600 for
Claas 2 and 3 components, respectively, of the ASME Code Section 111
Winter 1972 Addenda. ,

SA is the allowable stress :ange for expansion stress calculated by the

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

8Longitudinal breaks are parallel to the pipe axis end-oriented at any
~ point around the pipe circumference. The break area is equal to the
effective cross-sectional flow area upstream of the break locationm.
Dynamic forces resulting from such breaks are assumed to cause lateral
pipe movements in the direction normal to the pipe axis.
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(b) Circumf_'erential9 breaks in piping runsa and branch runs exceeding

1 inch nominal pipe size.

4. A summary shOuld be provided of the dynamic analuses applicable to the
design of Category I piping and aeﬂociated supports which determine

the reaulting loadings as a result of & pouii: iated pipe break including:

(e) The iocatione and number of design basis breaks on which the
dynamic analyees are based,

(b) The postulated rupture orientation, euch as a circumferential
and/or'longitudinallbreek(a), for each postulated design basis
break location.

(c) A deécription of the forcing functions used for the pipe whip
dynamic analysea including the direction, rise time, magnitude,
duration and 1uitial eonditions that adequately_represent the
jet étreem'dynamica and the.eystem presaure difference,

(d) Diagrame of mathematical models used for the dynamic analysia.

(e) A summary of the analyses which‘demonstrates that unrestrained
motion of ruptured lines will not damage to an unacceptable
degree, structure, eystems, dr eomponepta important to aafety,

such as the control room.

9C1rcumferential breaks are perpendicular to the pipe axis, and the break
area is equivalent to the internal cross-sectional area of the ruptured
pipe. Dynamic forces resulting from such breaks are assumed to separate
the piping exially, and cause whipping in any direction normal to the

pipe axis.
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A description-dh&uld be provided of the meaéures, as'applicable, to

protect hgainat pipe whip,»bléwdown jet and reactive forces including:

(a)
(b)

(c)

(d)

(e)'

Pipe restraint design to prevent pipe whip impact;
Protective provisions for structures, systems, and components
required for safety againét>pipe whip and blowdown jet and

reactive forces;

Separation of redundant features;

Provisions to separate physically piping and other components

of redundanf features; and
A description of the. typical pipe whip restraints and a summary

of number and location of all restraints in each system.

The procedures that will be used to evaluate thé'strdctural adequacy

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

ghould be provided including:

(a)

(b)
(c)

The method of evaluating stresses, e.g., thevworking gtress
method and/or the ultimate strength method that will be used;
Thé'allpwable design stresses aﬁd/br strains; and

The load factors and the load combinations.

The design ioads, including the pressure and temperature transients,

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

thermal,'and‘dynamic reactions should be provided.



10.

11.

Seismic Category I structural elements such as floors, interior
walle, exterior walls, building penetrations and the buildings

as a whole ehould be analyzed for eventual reversal of loads due.

to the postulated accident.

If new openings are to be provided in existing structures, the
capabilitiee.of fhe modified structures to eaffy'the design loads.

should be demonstrated.

Verification that failure of any structure, 1nc1ud1ng nonseismic
Category.I structures, caused by the aecident, wil;'not cause
failure of eny othetbstructure in a manner to adversely affect:
(a) Mitigation of the consequences of the accidents; and

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

Verification that ruptdre of a pipe carrying high energy fluid will not
directly of indirectly result in: |
(a) Losa of redundanty in any portion of the protectioh‘sysﬁem
(as defined in IEEE-279), Class IE electric aystem (as defined
in IEEE 308). engineered. safety feature equipment. cable pene-
ttationa, or their 1nterconnect1ng cables required to mitigate
~ the consequences of ;he steam line break accident and place the

reactor(s) in a cold shutdown condition; or



12.

13.

(b) Loss of the ability to cope with accidents due to ruptures
of pipes other than a.steam line, such as the rdpture of pipes
cduaing a steam or water leak too small to cause a reactor

accident but large enough to cause electrical failure.

Assurance should be provided that the control-robm will be habitable
and 1its equipment functional after a steam line dfvfeedwater line
break or that the capability for shutdown and cooldown of the unit(s)

will be available in another habitable area.

Environmental qualification should be demonstrated by test for.that

electrical equipment required to fungti@h in the steinbair environ-
ment resulting from a steam line or feedwater line break. The in-

formation required for our review should include the following:

(a) Identification of all electrical equipment nécésaary to meet
requirements of 11 above. 'The time after the accidentlin'which‘
they aré required to operate should be giQen. -<

(b) Thé test conditions and the results of teat'défa showing that

| the‘systems.wiiliperform their 1nt§ﬁded function in the environ-

" ment teﬁglting from the postulated accident and time interval of
the accident. Eny;ronmentql conditions 9534 fo? thgvtests should
kbe.selécted from a conservative evaluatign of qcéident éonditione.

(c) The results of a study Qf steam systems ;dentifjing locations where
bérrieféiﬁill be reqhired to pfevent steam jét'impingment from dis-
abling A proﬁectioﬁ system. Thé deaigﬁ criferia‘fof the barriers

shogld'be stated and the capability of the equipment to survive

withinAthebprotected environment should be described.
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15.

16.
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(d)‘ An evaluation of the capability for safety rélated electrical
equipment in the control room to function in the environment
that'may exist following a pipe break accident should ﬁe
pro§ided. Eﬁvironmental conditions used for the evaluation
should he selected from conservative calculations of accident
.conditioﬁs}

(e) An evaiuation to assure that the onsite power distribution
systém and qnsite sources (diesels and batteries) will remain
opefable throughout the event.

Design diagrams and drawings of ;he s team and feedwater lines

including bi;nch lines showing the routing‘from coﬁtgihment to the

turbine Suiiding éhould be provided. The drawingéléhould show

elevations'énd Include the location relative to ;he_piping runs of
nafety rglated equipment includihé ventilafion eduipment,_intakes,

and ducts. | | |

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

related eqﬁipment in th; e§ént”§f failﬁre ofia'fegdw;ter liné or any

other line céfryiﬁg high eﬁergy fluld. . |

A deacriptioﬁ'should Sé.provided of the quality control and inspection

programs that will be required or have beenvutiiized for piping systems

outside con;ainmeﬁt. |

If leak_détection equibmeht is to be uséd in thé‘proposed hodifications,

a discussion of its capabilities should be provided.
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A summary should be provided of the emergency procedures that would
be followed after a pipe break accident, including the automatic

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

~cold shutdown condition. The estimated times following the accident

for all equipméﬂt and personnel operational actions should be included

in the procedure summary.

A description should be provided of the seismic and quality classi-
fication of the high energy fluid piping systems including the steam
and feedwater piping that run near structures, systems, or components

important to safety.

A dqacriptiqn should be provided of the alaump;ipns. methods, and
results §f analysea. including steam generator bloddown, used to
calculate tﬁe pressure and temperature transients in compartments,
pipe tunnels, intermediate buildings, and‘the turbine building
following‘a p1pe rupture in these areas. .Ihe equ;pment assumed to
function in theAﬁnalyaes.ahould be identified andvthe cgpability
of systeﬁa required to fbnction to meet a aingle‘ﬁctive component

failure.uhould bg described.

A deacripfion should be provided of the methods or'analylés performed
to demonstrate that there will be no adverse effects on the primary
and/or secondary containment structures due to a pipe rupture outside

these structures.
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UNITED STATES

ATOMIC ENERGY COMMISSION
WASHINGTON, D.C. 20545

No. - p-429 | FOR IMMEDIATE RELEASE ,
Contact: Frank Ingram (Wednesday, December 13, 1972)

Tel. 301/973-7771

AEC REGULATORY STAFF REQUESTS DATA
ON PIPE BREAKS IN NUCLEAR PLANTS

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

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

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

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

Based on the new 1nformat1on--to be submltted by utili-’
ties as soon as p0551b1e--the Staff will determine what
corrective action, if any, is necessary in each case., The
changes could include such steps as relocating piping, pro-
viding venting of compartments, the addition of piping

~restraints, and, in some cases, structural strengthening.
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‘. . .UNIITED STATES ' .
ATOMIC ENERGY COMMISSION

WASHINGTON, D.C. 20545

Docket Nos. 50-269 ; DEC 6 1972
50-270

 and 50-287

Duke Power Company
ATTN: Mr. A. C. Thies
Senior Vice President
- Production and Transmission
422 South Church Street '
P. 0. Box 2178 '
Charlotte, North Carolina 28201

“Gentlemen:
We have made a preTiminary review of the Duke Power Company Oconee Nuclear
Station Security Plan, issued November 17, 1972, and find that we require
additional information to complete our review. We also find the Plan to
be deficient in the following areas: ' .
1. - the testing of alarms and communication links,

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

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

4, the'ﬁeriodic review and update of the Plan, |

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

6. . vthe survei11ance of vital areas to ascertain equipment statué, _
7. the provision for drills, exercises, and tests, and

8. the‘security of the operating unit(s), during.the period the

remaining unit(s) are under.construction.

0f those areas which are addressed, many are lacking the required detail.
Specific deficiencies are detailed in the enclosure to this Tetter.
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. Duke Power Company | -2 - pEc 6 172

You should provide the required information, correct the noted defic1encies

~ and submit the plan as proprietary information in two copies as an amendment

. to your application for operating licenses for Oconee Units 1, 2, and 3 by
~January 5, 1973. : I

~ If you have any questions regarding this matter please contact us.
| | Sincerely,

"Original Signed by
. Albert Schwenger

A.'Schwehcer,”Chief _ :
Pressurized Water Reactors Branch No. 4
Directorate of Licensing .

Enclosure:
Request for Additional In.ormabion‘

/o cee '

William Porter, Esquire

Duke Power Company

422 South Church Street

P. 0. Box 2178 _

Charlotte, North Carolina 28201

DISTRIBUTION
AEOOROR
RCDeYoung
CRVan Niel -
‘ASchwencer -
‘IAPeltier

" RHouston

orricep |__L: PWR:-
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Form AEC-318 (Rev. 6-53) AECM 0240 GPO  eA3—10-=8i405-1 445-078



Section -

2.3

3.2
3.3

4.1

4.4

4.5

Sketch

REQUEST FOR ADDfTIONAL INFORMATION
. . OCONEE NUCLEAR STATION

~ SECURITY PLAN

Deficienéy/AdditiOna] Information Required

" The definition of Vital Area is too narrow. What about

the reactor itself, and the spent fuel pool?

What is the height and construction of the security fence?
Will it be lighted? Will it be alarmed? Under what

- conditions and for how long, will the main gate and

guardhouse not be manned? Under what conditions will
visitors not require an escort while inside the protected
area? : _

Where will the TV monitor for the intake structure be
located? Where will the readout(s) be located? Are

any additional TV monitors contemplated for surveillance
of vital area? Will visitors be required to sign in

and sign out?

State that the Plan will be implemented by written procedures.

Describe the actions taken in the event of an intrusion into
the controlled area, and the protected area. State and
Jjustify the time required for deployment of the security
guards. What is the average response time for the primary

. local law enforcement agency?

W111 the secur1ty guard force be armed, or w111 weapons
be readily available? v

What is meant by "as required” in the third sentence?
Provide separate sketches, to scale, as follows:

the controlled area and fence, the protected area and fence,
and the vital areas showing all entrances.
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UNITED STATES
ATOMIC ENERGY COMMISSION

WASHINGTON, D.C. 20545

s
Vg

Docket Nos. 50-26

50-270 . November 20, 1972
and 50-287 T

Duke Power Company
ATTN: Mr. A. C. Thies
Senior Vice President
Production and Transmission
422 South Church Street
P. 0. Box 2178
Charlotte, North Carolina 28201

_ RE: Oconee Nuclear Station, Units 1, 2, and 3
Gen;lemen;

The Commission's Regulatory Staff has completed a.review of fuel
densification and its effect on reactor operation including transients
and postulated loss-of-coolant accidents. The Staff's investigations
and conclusions are reported in '"Technical Report on Densification of
Light Water Reactor Fuels" dated November 14, 1972, a copy of which

is enclosed for your information and guidance. This report concludes
that densification of fuel may occur and that the resulting formation
of fuel column gaps should be anticipated in all light water reactor
fuels. The report also provides the essential elements to be included
in calculational models used to account for the effects of fuel densi-
fication, - :

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

It is requested that this information be provided with one signed original
and thirty-nine additional copies. If your submittal is for more than
‘one unit, a total of sixty copies 1s needed.

Sincerely,

A e corctociass
A. Giambusso, Deputy Director

for Reactor Projects
Directorate of Licensing

Encloéure:
Technical Report on Densification
(November 14, 1972)

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

Miss Louise Mancum, Librarian
‘Oconee County Library

201 S. Spring Street

Walhalla, South Carolina 29691



UMNITED STATES
i TRV OO, MA;bC’O\J

DIRECTORATE OF REGULATORY OPERATIONS

In Reply Refer To: _  DEC4 W72
RO: ITsRFW _ ]
50-269/72-9

Duke Power Company
Attn: Mr. A. C. Thies
' Seriior Vice President
Production and Transmission
Power Building
422 South Church Street
Charlotte, North Carolina 28201

Gentlemen:

This refers to the inspection conducted by Mr. Warnick and others of
this office on October 3-6, 1972, of activities authorized by AEC

Construction Permit No. CPPR-33 for the Oconee Unit 1 facility, and
to the discussion of our findings held by Mr. Warnick with Mr. Dick
and other members of your staff at the conclusion of the inspectiom.

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

inspector. : .

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

In accordance with Section 2.790 of the AEC's "Rules of Practice,”

ed

on

. Part 2, Title 10, Code of Federal Regulations, a copy of this letter

. and the enclosed inspection report will be placed in the AEC's Public
~D6cument Room. 1If this report contains any information that vou (or

| your contractors) believe to be proprietary, it is necessary that you
make a written application within 20 days to this office to withhold

such information from public disclosure. Any such application must
- include a full statement of the reasons on the basis of which it is
- claimed that the information is proprietary, and should be prepared

)

that proprietary information identified in the application is contained

B R i

gin)
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" Duke Power Company -2

in a separate part of the document. If we do not hear from you ifr this
regard within the specified period, the report will be placed in the
Pyblic Document Room.

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

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

Very truly yours,

John G. Davis
Director

Enclosure:
~ Inspection Report No. 50-269/72-9



ATOMIC CMERS TOMAMISSION

DIRECTORATE OF REGULATORY OPERATEIONS

In Reply Refer To: ' Deceuber &, 1972
RO:II:50-269,270,287 o

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

Senior Vice President
: Production and Transmission
Power Building '
422 South Church Street
Charlotte, North Carolina 28201

Gentlemen:

"Limitorque Valve Operator Failures,'" is sent to you to pr
with Information we received from the Northern States Power

and the Commonwealth Fdison Company concerning valve operat

functions experienced at their nespective facilities. This in

factlittes.

LV Jr)
John G. Davis

Director




December &y 1972

OperationsfBullet1n;77-3~v'

Eove*ators at two reactors., The valve operators
leltoraue Models SMB=~00 and SMB-000 which are uséd

'ty rélated systems at a number of PWR and BWR réactor
uent investigation identified a specific production
_ls whlcn were manufactured between 1969 and mid~

1ves and ‘valve operators used in safety related systernis
‘dlsclosed ten valves that failed to close following
pen.operation” test. The cause of failure was attributed
of the valvé operator torqué switch due to a lack of
e between tne moving parts ©0f thie torque switch unit
bz v of the "torque switch torsion spring" to return the
dn~acts to.a closed position following operatiom of the
weak torsion spring is considered a common mode of failure,
ely 150 valves ranging up to eight inches in size were equipped
va;]e,o)erators having the faulty switches.

'B':

gtor startup, the inboard steam supply valve of the reactor
ion coolant (RCIC) system failed in the open position.

”“* ‘were made unsuccessfully to close the valve. The

attributed to an internal torsion spring in the valve
orque sw1tch which normally resets the electrical contacts.
“perator in question is similar to the umits which failed

'ho e reported at Plan;s A and B




December 4, 1972

Directorate of Rég“bara
Operations Bulletis

It is requested that vou determine whether valve operators of the
described make, model and vintage are installed or scheduled to be
installed in your facility. If your findings show that valves installed
or scheduled to be installed are eguipped with the described valve
operators, please inform this office within thirty days, in writing,

of the number of valves equipped with the valve operators, the systems
"in which the subject valves are installed or scheduled to be installed,
a description of corrective actions taken or planned, and the scheduled
completion date of your corrective actions. N
Should you have any questions concerning this matter, we will be
pleased to discuss them with you. '
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Docket No: 50-269 NOV 13 1972 -

Duke Power Company
ATTN: Mr: A: C; Thies
Senior Vice President
' Production and Transmission -
422 South Church Street s ‘
P. 0. Box 2178 .
Charlotte, North Carolina 28201

Gentlemen.'

'This refers to your letter of September 11 1972 requesting a further

" review of our stated position regarding minimum crew size for- muled-
unit operation at the Oconee Station and technical comments on your .
basis for proposing fewer persennel than we believe negessary- from a
safety standpoint. . :

'As stated in our August 15, 1972 letter to. you, significant station
operating experience is necessary to provide assurance that a shift .
crew of the size you have proposed has the capability to maintain the
Oconee Station in a safe condition during normal and abnormal operation, -
and to protect the health and safety of the public during potential
emergency situations. We appteciate the fact that you have researched
and analyzed your normal and emergency procedures to determime which -

of these are expected to be most demanding on shift personnel and have
proposed 2 ‘minimum crew size based on these considerations. However,

4n the absence of any operating experience with a large reactor of thev ~
same des{gg,of the Oconee reactor, such analyses are not considered

to be of sufficient technical validity to warrant relazation of our
normal practiee, nor an adequate substitute for operating experience.

.ﬁantil your operating and emergancy procedures have been tested through o

.. use, and modified if considered necessary or desirable, and operating
- persaﬂnel have demonstrated their eapability t& suitably respond to -

OFFICE® | oo e o R e

. SURNAME p -

DATE p

U. S. GOVERNMENT PRH\!TING OFFICE : 1970 o - 455-346



Docket No. 50-269

‘reView of‘out stated posi ‘

puke Power Company

ATTN: . Mr. A, C. Thies
' Senior Vice President
Production and Transmission -
- 422 South Church Street

" P. 0. Box 2178

Charlotte, North Carolina 28201

Gentlemen;

This referé to your letté o£ September 11, 1972 raquesting a further

G5 significént station .
'operating experience is uecessaiA o provid assurance that a shift

aﬁd'ﬁd protéct Ehe,héaiihﬂaﬁd safe- of tfe public during potential
emergency situations. we appreciat the fact that you have researched '

¢ g on- shift persannel and have
3 _ { - fhese consideraticns. However,
in the absenee of any operating exper*en*S with a large reactor of the

'pexsonnel have demons;rated the-» eapability to 'uitably respond to

A ]

R

" OFFICEp |
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DATE »
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Docket No. 50-269

Duke ?nwer Company

ATTN: Mr. A. C. Thies .

. ¥ Vice Presidént
Produdtion and Transmiseion
422 South Church‘:treet -
P. 0s Box 2178 ' -
Charlotte, Hoirth Carolina 28201

Geaﬁlem@a

This rafers to your letter of\ Saptember 1, 1972, raqueeting a further <
’teview of our stated position: regarding mindimum crew size for multi-
unit operation at the Oconee Seaeipn and technical comments on your
basis for proposing fewer yersonne than we believe necessary from a

' safety standpoint. .

As stated in ouf Anguat 15 1972 le&ter 6 Jou, significant station
opérating experience is necessary to provide assurance that a shift
¢rew of the size you have proposed has the capability ¢ -
Oconee Station in a safe condition during normal and abnormal operation,
and to protect the health and safety of thé public during potential
‘emargeney situations. We appreciate the fdet thag you have researched
_and analyzed your normal and emergency proceduras to determine which
... of these are éxpected €o be most demanding on shiff ‘personnel and have
; proposed & mindoum crew size based on these considerations.’ However,
© 4n the sbsence of any operating experience with a la¥gé\réactor of the
.same design of the Oconee redctor, such asnalyses are not\gensidered
- to be of sufficient technical validity to warrent §BP rélagation of our
TSETTy O ‘a;~ﬁ;;lnor an adaquate substinute fot operating‘~«eerience.
Until your eperaf%ng and -emergency ptocedutes have been teate&\ghrough
~use, and modified- 1f considered mecessary. or desirabla, and operating
o ‘pexsonnel have demonscraced thelr capability to suitably respond to

o

RN

- OFFICEW | N )

SURNAME »

DATE p | .. ...

. Form AEC-318 (Rev. 9-53) AECM 0240 U. S. GOVERNMENT PRINTING OFFICE : 1870 O - 405-346
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. Dike, Power Company < " . .= 2. . .o NV S
expected and unexpected oecurrences during‘piaﬁe opération, wé'rémain
" convinced that the crew size should, ‘as a minimum cotrespend to that
‘ jepacified in oux letter to you ¢£ August 15, o

L
N

o ‘Sineerely,

" (Signed) John F. OlLeary

“dohn B. 0'Leary
v:Director of Licensing

William L. Porter, Esquire
~ Duke Poweyr Company ,
422 South Church Street '
o P, 0. Box 2178 . RIS
: Charlotte, Norﬁh Carolina 2820135~

DISTRIBUTION _ -
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Duke Power Company . DSkovhol€ _
ATTIN: Mr. A: C\Thies FSchroeder . . ~
Senior Vice President .RRMacpéry
Production and Transmission DKnuth -
. 422 South Church Street ' RTedescéo
_ P. 0. Box 2178 o HDénton

Charlotte, North Caroli 28201
' Gentlemen:

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

- As stated in our Angust 15, 1972/1etter to you, experience is necessary
"to prove safe operation with crew sizes specified and to verify the D
validity of operating, abnorm;} condition, -and emetgency procedures._ In
the.absence of station operating experience with a' large B&W reactor, thete'
1is no. defensible basis for changing ‘our position.. \\\» .
N . . E
'We appreciate yout ‘eoncern for. safe operation and anticipate yonr thorough o
evaluation of this mattef’after significant station operating experience
has been acquired at Oﬁonee. : . ™~ o
./ S < L LN

-Since;oly,  ST TN

' John F. O'Leary
Director of Licensing

,'4

" ce: Williag?L. Portet, anuire i
"+ Duke Power Company o . P
422 South Church Street ’

P. 0/ Box.2178 - -
Charlotte, North Carolina 28201
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. - Duke Powgr COMPANY'
Power BuiLping ‘
az2 SouTH CHURCH STREET, CHARLOTTE, N. C. 20201

A. C. THIES : . -

SENIOR VICE PRESIDENT P. O0.Box 2178
PRODUCTION AND TRANSMISSION '

September 11, 1972

. i

Mr. John F. O'Leary

Director of Licensing

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

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

Dear Mr. O'Leary:

Please refer to Mr. R. C. DeYoung's letter of August 15,1972 discussing
the minimum shift crew size for Oconee Unit 1, Units 1 and, 2, and Units .

1, 2; and 3. We wish to state our position that we believe the shift
- size requirements identified in this letter are unnecessarily large.

We have researched our normal and emergency procedures to determine
which of these would be the most demanding on our shift personnel for

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

Our proposed staffing for the Oconee units was based on detailed dnalysis
which was derived from years of fossil experience including our newest
supercritical units at Marshall Station which -are successfully operated
with two men per shift per unit; experience in operating the reactor at
Carolinas-Virginia Tube Reactor; and experience in reactor operations

at Oak Ridge National Laboratory. Our design of the control boards at
Oconee is backed up by 50 man-years of reactor operating experience.

We bélieve that our proposals of five men per shift for Units 1 and 2 and
eight men per shift for Units 1, 2, and 3 represent the optimum shift size
designed to employ all shift members in meaningful operations while.on
duty. Dilution of responsibility with additional manpower can only lead
to decreased experience and effectiveness per man and lower morale. The
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Mr. John F. O'Leary
Page 2
September 11, 1972

™

W

shift size as stated represents a minimum which would be on duty at all
times and allows for no relief personnel. For special operations during
- the life of the plant and for initial startup of each Oconee unit, we
‘Propose to increase the shift size appropriately. These initial startup
shift sizes have been previously discussed with your staff and are f
identified in Section 15, Technical Specifications of the FSAR. K

Even though Duke Power Company has presented sufficient justificatioﬁ for
our proposed shift staffing and has received no technical objection from
the AEC, we are proceeding to train an adequate number of operators for
the shift staffing as required by your August 15 letter. Your further
review of this matter will be appreciated since we believe that we have
demonstrated that the numbers now required by the AEC are unnecessarily

B

¢

Very truly yours,

iy e

Py A
o i
('{,'/:2"’4':,‘:;‘;./‘_;

A, C. Thies

ACT:vr | - L D ' .



. UNITED STATES .
ATOMIC ENERGY COMMISSION

WASHINGTON, D.C. 20545

UG 15 1972
50-269 AUG 15
50-270

and 50-287

Duke Power Company
ATTN: Mr. Austin C. Thies
Senior Vice President
Production and Transmission
422 South Church Street
P. 0. Box 2178 -
Charlotte, North Carolina 28201

Gentlemen:

The Director of Liéensing, AEC, stated in a letter to you dated
February 13, 1970, the AEC position regarding the minimum shift crew
size for Oconee Unit 1. We also expressed our thinking at that time
regarding the shift complement for two- and three-unit operation.

At recent meetings with our staff, you have presented your proposals
for the minimum staff requirements for one-, two-, and three-unit
operation.

We have evaluated the information you presented, considering the experience

of the proposed Oconee staff, the control room layout, the use of the computer
as a data-logger, and the three visual displays of computer information.

We have also taken into account the fact that no operating experience with

a large B&W nuclear reactor has been accumulated to date.

Assurance must be provided that the minimum shift crew is of sufficient
size to maintain the Oconee Nuclear Station in a safe condition during
normal and abnormal operations, and to protect the health and safety of

the general public during postulated emergency conditions. For example,
the crew must be available to perform manual manipulation of failed
automatic control systems, maintain surveillance of backup instrumentation
-if normal instrumentation becomes inoperable, record data manually if the
automatic data logging system is out of service, and initiate any procedural
actions in response to annunicated alarms. The crew must be also able to
supplement automatic action as necessary to mitigate the consequences of an
abnormal condition to prevent its degradation into an emergency. It is
here that the shift manpower may be taxed to the greatest extent:
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"D_gke Power Company -2 - AUG 13 1972

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

crew is composed of three licensed Senior Reactor Operators, four persons
with Reactor Operator licenses, and four unlicensed operators.

Requirements in,additioh to those already listed in Section 6.1.1.7 of

the Oconee Unit 1 Technical Specifications shall be as follows:

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

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

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

~additions specified.

Sincerely,

N\
Ny
éa
v
h

R. C. DeYoupg, Assistant Director
for Pressurized Water Reactors
Directorate of Licensing

cc: William L. Porter, Esq.
Duke Power Company
422 South Church Street
P. 0. Box 2178
Charolotte, North Carolina 28201
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"\Gentlemen° s i ;
;. ;fIt is our understanding that the B&W topical reports, all dated September N
©:1972,71isted below are referenced in the' Final Safety Analysis Report '
*for the Oconee Nuclear Power Station.;.w‘ R o

,BAW-10037 "Reactor Model Flow Testing," Revision 1 5 :

.- BAW~10038, "Prototype Vibration Measurement Program for Reactor Internals" E
. BAW=10050, . "Evaluation of Oconee Reactor Component - Failures" . :

.. BAW-10051, "Desigh of Reactor Internals and- Incore Instrument Nozzles
B for Flow*Induced Vibration" S .

' uEnclosed for your information is a copy of our. letter to B&W requesting
"additional information on’ these topicel reports.A S L

,”Please contact us if you desire any discussion or clarification of the .ﬁ-'v"
,material requested.,-.-n. : : : -

. _"S:l;ncgreiy, AR

E *(hﬂgnalsnmmdby _
t Albert Schwencer . . '
“-A, Schwencer, Chief L L _
Pressurized Water Reectors Branch No.«éﬁ

Lo

"~._.;' _5€}~“f' (IR j'Directorate of Licensing : A
, Enclosure
“'iLetter to. B&H

Aiceg William L. Porter, Esquire x”fff‘;>_; é%‘ff t,;ﬁ E T :_'f.~,
" Duke Power Company ) S

T P 0. Box 2178 . R A A TR / /
‘v’i 422 South Church Street _fﬂﬂ. A WU L o AL

-or-u-iéiz» :

" SURNAMEp |
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UNITED STATES ‘
ATOMIC ENERGY COMMISSION

WASHINGTON, D.C. 208458

0CT 18 872

Mr. James F. Mallay
Manager, Licensing

' Nuclear Power Generation
P. 0. Box 1260 _
Lynchburg, Virginia 24505

Dear Mf;AMailay:

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

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

The specific information required is listed in the enclosures.

In order to maintain our licensing review schedules for facilities referencing
these topical reports we will need a prompt and completely adequate response.
Please inform us within seven (7) days after receipt of this letter of your
schedule for submitting the complete response. If your reply is not prompt

or fully responsive to our requests it is highly likely that the overall
schedule for completing the licensing reviews for these facilities will have
to be extended.

Please contact us 1f you desire any discussion or clarification of the
material required.

Sincerely,

=’ 4 5 Sz .
// )ﬂ%j%¢p:—t? :
' R. C. DeYyﬁng, Assistant Director

for Pressurized Water Reactors
Directorate of Licensing

Enclosure:
Requests for Additional Information



REQUEST FOR ADDITIONAL INFORMATION

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

VIBRATION"

B&W REPORT BAW-10051, SEPTEMBER 1972

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

" As shown in Table 3-3 (page 3-26) the cantilever part of the guide

tube and the flow distributor assembly (vertical) have approximately
the same first mode frequencies, The configuration shown in Figure
3-3 indicates that the vertical motion of the flow distributor may
produce rotation and therefore lateral motion at the lower tip of

the guide tube. Provide a summary of the dynamic analyses used to
account for possible dynamic coupling of the guide tube and the

flow distributor assembly. Include the efforts of cross flow on the
cantilever portion of the guide tube. The associated cyclic bending
stresses at the incore instrument nozzle should also be provided.

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

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

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

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



REQUEST FOR ADDITIONAL INFORMATION

~ "EVALUATION OF OCONEE REACTOR COMPONENT FAILURE"

B&W REPORT BAW-10050, SEPTEMBER 1972

As stated in page 4-12, the first mode frequency of the instrumentation
guide tube i1s 250 Hz while the vortex shedding frequency is approximately
385 Hz, therefore, the first mode response may be excluded as a

failure mode. However, higher modes may be in the range of the vortex
shedding frequency or other forcing frequencies.

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

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

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

Provide a discussion on the following possible failure mode on the
incore instrument nozzles: The core structure vibratory motion and

. the cross flow loading may produce a rotational vibration model in the

guide tubes and associated lateral deformation of the lower tips.
The lateral motion may produce vibratory contact with the inserted
tip of the incore instrument nozzle and result in cyclic bending
stresses at the bottom of the nozzle to failure.



REQﬁEST FOR ADDITIONAL INFORMATION

"PROTOTYPE VIBRATION MEASUREMENT PROGRAM FOR REACTOR INTERNALS"

B&W REPORT BAW-10038, SEPTEMBER 1972

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

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



~ .

REQUEST FOR ADDITIONAL INFORMATION

"REACTOR MODEL FLOW TESTING"

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

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

The flow frequency content and the related energy distribution was not
determined by the measurements during the 1/6 scale model testing,
Identify the contribution of this model testing to the postulation

of forcing functions for response prediction analysis. Provide the
basis for the use of the simple equation setforth on Page 3-4 of
BAW-10051 to compute the shedding frequency since this model is valid
only for a simple flow condition.
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1. UNITED STATES ‘

ATOMIC ENERGY COMMISSION

WASHINGTON, D.C. 20545

0CT 11 w2

Mr., James F. Mallay
Manager, Licensing
Babcock & Wilcox

P, 0. Box 1260

Lynchburg, Virginia 24505

Dear Mr. Mallay:

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

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

Sincerely,

[,/ /"’4 Fa s {
R. C. DeYou// Assistant Director

for Pressurized Water Reactors
Directorate of Licensing

Enclosure:: '
Topical Report Evaluation
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‘TOPICAL REPORT EVALUATION

Report Identification: BAW-10013

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

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

Originating Organization: Babcock and Wilcox

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

SUMMARY OF TOPICAL REPORT

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

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

SUMMARY OF REGULATORY EVALUATIONS

We consider the findings of B&W that the flaws are present only in SA-
508 Class 2 coarse grain forgings, but not in SA-533 Grade B, Class 1
plates when clad by high-heat-input processes valid, since they have
been confirmed by other investigators. We have reviewed B&W's fracture



mechanics analysis and agree with their statement regarding critical
crack size. However, thelr calculations on crack growth are based on
controlled short term experiments, which do not necessarily reflect
actual reactor operating conditions. However, even if the crack growth
were several times greater than calculated, the initial maximum flaw
size plus such a value would still be relatively insignificant when com-
pared to the critical crack size, which was determined to be of approxi-
mately 4 inches,

SUMMARY OF REGULATORY POSITION

We concur with B&W's finding that the integrity of a vessel having flaws
such as described in the subject report would not be compromised during
the 1life of the plant. This report is acceptable and may be referenced
in future case applications where similar underclad grain boundary
separations have been detected, However, such flaws should be avoided
and we recommend that future applicants state in their PSARs what steps
" they plan to take in this regard.
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Gentlemen.

4unclosed for your infermatlon is a copy of our- letter to. “the Babcocb &
Wilcox Company (B&W) concerning the regulatory staff's evaluation of

- their topical report emtitled A Study of Discontinuities in Control

Rod Drive Motor Tube Extensions,”.BAW-10047, Revision 1, dated ‘August
1972, - &Y has indicated: ‘that the” information in Chio report is a7p¢1c« '
uable for Oconee Nuclear atatlon Unit 2. :

¥
e e o A e, d

| §J; o '7-”'J[\£~   3‘5' &i<g_ Slncerely, -
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Ll fﬁ~~x-fﬁ‘ﬁm&wm»
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S
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UNITED ST'ATES‘ . .
ATOMIC ENERGY ,COMMISSION

"WASHINGTON! D.C. 20545-

ocT 11 WP

Mr, James F. Mallay
 Manager, Licensing
Babcock & Wilcox

P.-0. Box 1260 | |
Lynchburg, Virginia 24505

Dedr Mr, Mallay:

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

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

~cycles. The Topical Report should be revised or supplemented to include

~the results of these programs,

Sincerely,

G G

R. C. DeYoung, A351stant Director
for Pressurized Water Reactors
Directorate of Licensing '

Enclosure: :
Topical Report Evaluation
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- TOPICAL REPORT EVALUATION

Report Identification: = BAW-10047, Revision 1

Report Title: A Study of Discontinuities in Control Rod Drive Motor Tube
- ‘Extensions - : : _

Report Date: ' August 1972
Originating Organization: Babcock & Wilcox

Reviewed By: Materials Engineering Branch, Mechanical Engineering Branch
- and Reactor Systems Branch, AFC Directorate of Licensing

SUMMARY OF TOPICAL REPORT

Some motor extension tubes exhibited localized variations in wall thick- -
ness and discontinuities on the inner surface, not detected by ultra-
‘sonic testing techniques certified to be in accordance with ASME Code,
Section III. The investigation included metallographic and chemical
examinations, specialized ultrasonic inspection techniques and fracture
mechanics analysis. : '

Tubes meeting the Code-required minimum wall thickness based on the
original design temperature of 650°F and having no indicated dis-
continuities deeper than 5% of the nominal-finish wall thickness will be
accepted and returned to the field for service,
Where wall thickness permits,'discontinuity indications greater than 5%
of the nominal-finish wall thickness will be reduced by honing the I.D.
surface of the tubes while maintaining the ASME Code, Section ITIL
required wall thickness based on the original design temperature. Tubes
will then be reexamined ultrasonically for discontinuity depth and for
proper wall thickness. - ‘ '

The remaining tubes withheld, because of wall thickness, will be re-
evaluated based on a revised design temperature of 450°F, which is a
_more realistic but still conservative value of the maximum temperature
at which the upper extension tubes will operate., The basis for this
revised temperature has been established by extensive mockup testing at
the Alliance Research Center and measurements at Oconee 1. A testing
‘and surveillance program will also be implemented on one of the first

W »!'x




facilities utilizing the affected motor tube extensions in order to
verify that the mockup tests accurately simulated the operating condi-.
tions of a typical facility. ' :

SUMMARY OF REGULATORY EVALUATION

Repair of tubes which showed exceSSive diScoﬁtinﬁities has been accomr
plished by honing the I.D., which is allowable in accordance with ASME

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

Some motor tube extensions have localized variations and some repaired

tubes also had a wall thickness below the Code-allowable thickness for a
design condition of 650°F and 2500 psig. These tubes were re-evaluted
on the basis of 450°F and 2500 psig, which is allowable by ASME Code,
Section III, Class 1 Components, paragraph NB-3112.2. The actual

maximum metal temperature which exists under the specified normal oper-

ating condition was determined by mockup testing and measurement at
Oconee 1. ' '
Specialized ultrasonic test inspection techniques have been developed to
accurately define the depth of discontinuities, Indicated discontinuity
depths no greater than 5% of the nominal wall thickness:are allowed.
This is in accordance with ASME Code, Section III, Class 1 Components,

- paragraph NB-2552.1,

A fracture mechanics analysis by Southwest Research Institute has con-
cluded that a 90 mil notch in the worst case longitudinal direction is
acceptable for the design 1ife of the tube. We concur with the SRI

. findings.

REGULATORY POSITION

. We conclude 'that the motox tube extensions éccepted under the criteria
-proposed by B&W have an adequate margin of safety and that the subject

report is acceptable provided the results of the testing and sur- -
veillance program are consistent with the mockup tests. These results
should be documented by a revision or supplement to this Topical Report.
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SR The Pifector of L1¢Ensinga AEC stazed~in a letter to you dated . BRI
* 7 -.:Pebruary 13, 1970, the AEC position regarding the mindmun ehife crew . . -
. édpe for Oconee Unit 1. We also expressed our. thinking at that time - - -
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: Eb hava evaluated the informatien yau presented, eonsidering tha expetience ,
. of tha proposed Oconmee staff, the control xoom layout, the use of the computer
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j;Assuraaze st be provided that the minimum ahift crew is of suffieient ¥
co. - oifé to maintain the Oconee Muclear Station in a safe condition during *?' "'{_“
EIELN ;aarmal and sbnormal operations, and to pratect ‘the héalth and safety of ™. f C.;ﬁ)'i
ST the general gublic during postulated emargency canditians. Tor- examyla,'I’
- - "the crew must be available to, perform manual monipulation of fatled” =~
T autamatié control. syatems, maintain survaillanée of baclkup instrumenuation
' 4f normal instrumentation becomes dnoperable; record data manually 1£ the
K automatic data 10gg1ng system is out of service, and imitiate any proceéural
- - actions in respomse to annunciated alarms. -The crew must be also able to .
SR »sapylemen ‘putomatic action 43 necessary to mitigate the consequences of an
"y asbporwal conﬂitian to prevent its degtuﬂation into an emergency. It is
N here zhat\the shift manpawer may be taxeﬂ ta the greatast extent. S
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" For the 1n1t1al operation'of Oconee Unit 1 we:hava concluded that;at lf?f
minimum ‘of . five men will be requlred fot each shift crew, including one

S ,Hulicenses.. For three—unit operation, we ' have ”4 “wv”,;<;
e 'i‘f concluded that the ninimm’ shift. complement: shall be elaven.., This I
TG crew is composed of three’ 1icensed Seniox’ Reactor Operators, four persons |
with Reactor Gperator licenses’ and four unlicensed operators.‘¢,

Requirements in addition to’ those already listed in Section 6 1. l 7 of L }x
) the Ocopee Unit l Technical Specifications shall be as follows- : R
T . . N e |
LT f,:71 If the computer for a reactor is inoperable for more than eight (8) .

Con el /hours, an’ additional operator will be called'in to supplemeﬂm the
R TR "fshift crew. - SE . ~

',shutdown "eactor.'~
After signif~cant station operatiné experience has bean obtained at your v”
S request, we 'will consider a proposal for a smaller minimum shift crew .
;{;_‘;‘41 ‘size, ‘Experience is necessary to prove: -safe operation’ with the erew dlzes -
AU o specified abové, : -and to-verify- the validity ‘of both operating and abnormal SRR
P condition procedures.. Your next revision- to the Technical Specification .
. for - Oconee Units 2 and 3 should reflect the minimnm crew. sizes and
additions specified.; L PSRN e T

RN
..‘Orlgmal slgned by
oM RGG DeYoung, 4 ,

‘R. C DeYoung, Assi ant, Directorf

et e ‘_w1lliam L. ‘Porter, Esq..
- no. 7 - !Duke Power Company. ”ﬂ";'l. LT e
Sedons L 422 South Church Street q‘Afj-ﬁg4
- 'P. 0. Box 2178 |

o Charolotte, North Carolina 2820131.
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o Duke Power Company L e e T e e
R ATTN - Mr. Austin- c. ‘Thies e S o
oy Senior Vice Presiden e R
"> Production.§& Tramsmission .- -~ - .
422 South Church: Street S o e - P S
_P. 0. Box 2178 Voot TE T T
Charlotte North Carolina 28201 LT T e T L I CE T

:‘ﬂr

"

) Requirements for peaking factor reductions as a result of recent evaluatlons;*

1 of emergency core cooling system performance indicate that’ present quadrant S
~power tilt. limits An the:Technical Specifications for:the Cconee 1 plant T

4 may :be too large, permittln? deuign peakrng factors or safety limits A‘{g" o

et o, ‘be exceeded before detectlon by ‘the- ex-core 1nstrumentation.; These [

limits on- the quadrant power. tilt are spccrfled in the. Control Red -

‘and Power Dlstributioo Limits sectlon of your Technical Specif1 catlons.

. Two tilt’ limits, as determined . by ex*core detectors,_are specified:

1) a lower limit that provides ‘a’warning of potential violation of -

design’ peakino factors “and 2) an’ upper llmlt that provides a varning {f"

of potentlal violatlon of safety limits.J Action appropriete to: each

31tuation is also specified L. = o _—

.,

. P

ln thls regard please submit by Augusc 25, 1972 | reevaluatlon of
- the ‘ability of the ex-=core detectors to prov1de a warning of potential
‘violation of design peaking factors and safety limits from the x-y-
.. plane power tilts for the Ocoriee -1 plant assuming the most. adverse ) .
permiss1ble axial: ‘peaking factor. If the results of your analysis -~ .. . -y
show that lower quadrant tilt limits are. needod to ‘provide the above = .- -
- warnings, we will.require appropriate change to the Technical Speeifi~
cations. -In this event, your response should.include your proposed :
changes to the. Technlcal Specifications. - :Please inform us within:
‘seven.(7) days after receipt of this ‘letter cf your confirmation of "
the above submittal date or the date you w111 be able to meet.‘“ :
If you desire any discussion ‘or’ clarirlcation of the material requested
please contact us.. .- . . b o P . o A-g S

'f”81vcere1y,

: OV " Original Slgnedb" R
' S RCG DoYoun8 Cee
o~ B E R . e i - " . : ) A -’- : ) . :::" ‘. 1]" PV gy
T T T X u.\ .UEJ.ULL TAssistant TEirector
" LOFFICED- [ i) for Press ;rrgee-ﬂerer-_;_eicrors
B R e SR L Directorate of Licens:no ,
T, SUBNAMEBe]R next. pages. i - KN USRS FESSUUSPL SRR, WO
T DATER L;“Linrng ' SRR ;
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FAN B Wl:,;_‘“ S "—D]:‘S:TRIBUTION: L __..;..":,Ti._ . _.__:-g..';, ey .

LR : > , AEC-PDR ,
L8 _ L . " oL ... Local PTGV L oL Ty ;
=, N G -7 . Docket Fite ' = . . - o0

__DRR/FC. T oD L
: o S Teslt v PWR-4'File © . ca T
T lii” L o SHHanauer =
‘ ; . JUL 11 1972 gigzzgung
‘Docket Hos. 50-269 " T e T Dikovholt,
and 50""270 ' . ‘- . : f‘_'" ' - Fschroeder
- I ' RMaccary
DKnuth
, o " /RTedesco '
; T o s . . .. - HDenton g
" Duke Power Company s - PWR Branch Chlefs
'Senior Vice President . T 0GC )
‘Production & Transmis +on S ’; rRegulatory 0perat10ns (3)
. 422 South Church Streetq o ": LY Project ‘Leader : ’
P.0. Box 2178 . =+ ." S ©'Licensing A531stant
Charlotte Nortﬁ Caroiina 28201 - o DDav1s , :

U g L
- : TF Coniia ~

'Gentlemen'”
- Bnc10oed for your 1nfornation 1s a copy ‘of our letter tc the’ Babcoc & -
Wilcex Coupany (B&W). requestlng ‘additional information ori ‘their topical T
report entitled ¥3tidy of:Discontinuities in. Control Rod Drive. Motor
- Tube - Extenvlons," BAW-10047 dated June 1972. B&¥ has indicated that
-‘wthe information in: ‘this report g appllcable for Oconee Nuclear

N Statlon Unlts l and 2. mf

|
i}?lease contact us 1f you desire any dlscu591pn or clarlflcatlon of our
jneeds as ¢pecif1ed 1n the enclosed 1etter. '

f

¢

-Sincereiy,

R R ’i.5» LT e gmals, T
{,-?n I T R ghed b s .
; R C. DeYoung, A»Slst:mt Director ' -

..+ .7 for Pressurized Watet’ Reactors e
Dlrectorate of Licen91ng

an.losure-~ :
B&W letter” requestlng - . S
L oEm additional”informatlon —-~—;:»F~?{f«~n»- o

N :cc; '¥1lllam L. Porter, Esqulre
‘ ' " Duke Power Cowmpany :
P.O. Box 2178. o "_;r S C
422°8.-Church Street - B
‘Charlotte, North Carolina. 28201 e T

orrices |1 LiPWR=4 | Li 24 . | LePWRsAD | Lo T[T -

SURNAME_ S . e W% £l A P S RO

DATED | - 7//--/72,_-.__- 7/!‘1’/7@- -7/,44 VLD E D e

Fonn AEC-318 (Rev 9 53)- AECM 0240° b .S, GOVERNMENT. PRINTlNG OFFICE: 1971 446 184



PP

_ ‘ . UNITED STATES S L
“ 0 ATOMIC ENERGY COMMISSION + = - " .

WASHINGTON, D.C. 20545

WLl

Mr. James F. Mallaj

‘Manager, Licensing .

Nuclear Power Generation
P. 0. Box 1260
Lynchburg, Virginia 24505

Dear Mt."Mallay:.

We have completed our initial review of your topical report BAW-10047,
"Study of Discontinuities in Control Rod Drive Motor Tube Extensionms,"
and find that we need additional information to complete our evaluation.
The specific information required is.listed in the enclosure. Much of
this information was discussed with your representatives on July 7, 1972
at a meeting in Bethesda, Maryland. ' '

In general, we find your investigation into the cause of the discontinuities
and your subsequent inspection program adequate. However, before our
final acceptance, we will require a completely adequate response to the

information requested, revision or supplementation to your topical report

to reflect this additional information, and incorporation of this topical

'report with revisions or supplements.in .all appropriate applications. In

addition, we will also require a testing program and surveillance program.
The testing program will verify the predictions of the temperature response
of the CRDM tube extensions cn a statistically significant number of
assemblies during the preoperational and startup tests for the first

‘facility utilizing these redesigned unifs. - The surveillance program will

assure that the maximum temperature of -the CRDM tube extensiom does not
approach the revised design. temperature during plant operation. ‘

The additional information and your response to our requirements should be

" provided in accordance with the review schedules we have established for

those applications affected by this matter. We understand that you are
aware of these schedules through your mormal communication channels with
the respective applicants and will inform them of your schedules for
responding to our needs. S



TR

. | . o - -
Mr. James F. Mallay -2 - NIV

$

"Please contact us if you desire any discussion or clarification of the

material required.

‘Sincerely,

.;/4/4// /4’94“%~/j9

‘R. C. DeYoung, Assistant Director

for Pressurlzed Water Reactors
Directorate of Licensing

Enclosure:
Request for Additional Information
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11.

‘ . . i ‘

i

REQUEST FOR ADDITIONAL INFORMATION

BABCOCK & WILCOX TOPICAL REPORT, BAW-10047

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

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

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

Was the test facility used for these tests shown in B&W topical report,
BAW-10029? If so, provide the flow velocity in the vicinity of the CRD
Motor Tube flange and compare this to the Oconee 1 hot functional test

results and updated velocities from your additional model tests.

Supply all test results from Oconee 1 that would be apprbpriate for
this subject. : .

Provide the maximum temperature increase expected for one full length

‘trip.

For the situation where stator cooling water is -lost, but electric power
to the stator is still supplied, (1) show that the integrity of the
reactor coolant pressure boundary and the functionality of .the control

‘rods are maintained, or (2) show that sufficient time and ‘suitable

instrumentation are available to prevent the above from happening. In
either case provide a conservative "worst case analysis. including the effect
of single failures.

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

-Revise your predicted maximum motor tube extension to include the

maximum outlet temperature of 619°F.

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

Discuss the effect of venting the CRD on the motor tube extension
temperature. ' '




12,

® o
-2 -

Provide data to show the transient temperature behavior of the
extension for the various test and operating conditions.
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o

f‘vThe Axomic Enetgy COmmission hds 1ssued an Order excending the latest
q_completion date for Duke Power Company's Oconee Nuclear Station, Unit 1.
w7 7" 1In'liew of the latest completion -date of Junme 30, 1972, as apecified ,
SRS previously in- Provisional Construction Permit No. CPPR-33, the latest :
‘fm‘ﬁf*completion dane has been extended to February 28, 1973. :' : L

. .tf A copy of the Order whieh has been transmitted to the Office of the- o
Federal Regiater for publication, is enclosed for yout 1nformation. o o

oo \:;f-

'tw‘.7l ?QQ-;” ‘.fffgf7 "fQ",””, - Sincerely, S

K . . ."R. C. DeYoung, Assistant Director ~ -
i e, O for Pressurized Water Reaetors o

'l;fv&gif¢ﬁz‘ﬂf:51-f;»f‘f;.“;ﬂz f»i‘g:,, Directorate af Licensing
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ATOMIC ENERGY COMMISSION

DOCKET NO. 50-269

 DUKE POWER COMPANY
(Oconee Nuclear Station, Unit 1)

ORDER EXTENDING PROVISIONAL CONSTRUCTION PERMIT COMPLETION DATE

By application dated June 2, 1972, Duke Power Company requested an-
extension of the latest completion date specified in Provisional Construction
Permit No. CPPR-33. -The permit authorizes the construction of a pressurized
water nuclear reactor, dea1gn€ﬁedéeehtheﬁocoﬁeéﬂnacleafvSﬁaﬁﬁon; Unit -1, on.
the applicant's site in Oconee County, Sputh Carolina, apptoximately eight
miles northeast of Seneca, SduthFCareline.v

Good cause heving been shown for this extension pursuant to Section 185
of the Atomic Energy Act of 1954, as.amendé&%fend Section 50.55(b) of 10 CFR
Part SOnof'the‘Commiseien'e regulations,ilT‘IS HEREBY ORDEREDiTHAT the latest
completion date specified in Provisional Construction Permit No. CPPRF33 is

extended from June 30, 1972 to February 28, 1973.
Dated at Bethesda, Maryland this E}?yh day of June 1972.
FOR THE ATOMIC ENERGY COMMISSION
Origi'nal Signéd by
A. Giambusso

A. Gilambusso, Deputy Director
for Reactor Projects
Directorate of Licensing
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DRAFT CRITERIA ON

INDUSTRIAL SECURITY
The Draft cviteria reflects preliminary thinking by the staff on this suhject._:
These criterdia are not and should not be fegarded as firm requirements of the

: 1
regulatory staff, Conformance with every criteria is not essential.

I - APPROACH:

Criterion 1 -~ General Guidelines

Physical protedtion shall be baféd on controlling access to the facilityA
~and obtaining assistance from local alw enforceﬁent authorities. As a
minimum the plan shall éombine'af leééh'the‘folio&ing elements: (i) em-
: émployée.inVéstigatidﬁ;ﬁ(ii) a security force; (iii) a lighted fence or
‘ other ]ighted phyqical barrier which surrounds the facility,.(iv) a lock
and key system; (v) a system of 1ntru51on alarms to protect each door or
~other opening in vital buildings; (vi) liaison with local law enforcement
authoritiesg (vii) redundanh tamper-resistant communicafion links with

local law enforcement authorities.

Criterion 2 -~ Employée Intent on Sabotage
This class of»ophqneﬁt'ié considered to be neufralized hy pre-employment
investigation, by restricﬁions on package and vehicle accéss to the.fécilify,
and‘hy procedures which minimize access to vital roomé, buil&ings, and

structures,.:

Criterion 3 - Non-employee Intent on Sébotage
The fence surrounding the facility shall be considered as preventing irresolute
opponents from gaining access to the outside of facility buildings. To :hé

resolute oppoenet the fence shall be considered as offering only a brief



® o
-0

time delay. Upon breaching the fénce the opponent 1s considered to précged
fo a vital building and attemﬁf to gain access. The'triggetimg.of any:'
portal or inferior alérm'éhall bé considered as announcing a sabotage
threat until proven otherwise. Triggering of an élarm shali be
sufficient cauée to immediétely alert local law enforcement aut%orities;

who will respond with a force unless the alert is'subSéquently cancelled'

in accordance with a preagreed arrangement.,

Criterion 4 - Physical Protection'Program

A physical‘protegtion program. shall be established at the earliest prac-
ticable time. Physical proteétidﬁ'fequirements shall be considered during
each new facility design. The'progfam shall be doéumented by written

policies, procedures, and iastructions,

-

Criterion 5 - Separate Document

The physical protection plan shall be an individual document physically 

separate and distanct from other elements of the applications.

Criterion 6 - Compatibility With Emergency Plan
The physical protection plan and related'procedures shall be compatible

with the emergeﬁcy plan and related procedures.
IT. PERSONNEL SCREENING:

Criterion 7 - Investigation

A background investigation shall be conducted to sup%ort the belief that

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

'
f




11T, SECURTTY TORCE:

Criterion 8 - Requirement For The Force

A force of guards and watchmen shall be established, organized, and
trained to carry out actions specified in this Appendix and to act as

a deterrent to those intent on industrial sabotage.

Criterion 9 - Response Time

1

Deployment of the security force shall permit one or more watchmen

to arrive at any portal protected by an intrusion alarm within four %) -

mintues.

IV. PHYSICAL BARRIERS:

Criterion 10 - Requirement For the Barrier
Vital buildings and structures shall be encompassed by a physical barrier

which forms a protected area.

Criterdion 11 - Location

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

from vital buildings and structures.

Criterion 12 - Bulldings and‘Stfuctures as Part of the Phyéical Barrier
Buildings or structures which are not vital and which offer intrusion
protection equal»to or bettet than the main‘segment of the_physical
barrier may Be incofporated in£§ and formva.segment 6f‘the pﬂysical
bafrier.v In sucH buiidiﬁgs or sgrﬁcfures,‘eaéh extéri§r'door, window,
ér othgr portal shall be.(i).protected by g:watchman_or (11) locked

"and protected by an intrusion alarm.




Criterion 13 - Entrances

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

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

'by an intrusion alarm{

Criterion 14 - Clear Area
The area from at least 25 feet inside to at least 25 outside of the °

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

would aid in-concealing a person,

Criterion 15.— ﬁighting
The phySical'b&rrief shall’be_lighted befweenAsunset;and sunrise sb:that
the iilumination'(i) at any point 3_feet above the groundAandAS feet froﬁ
the phyéical barrier exceed 0.2 foot candles, and (ii) at the ground leQel
from at least 10 feet inside to at least 25 feet outside the barrier

permits ready detection of persons.
V. ACCESS CONTROL:

Criterion 16 - Personnel Access to the Protected Area

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

protected area shall be controlled by one or more watchmen.

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

Personnel requirements for each vital building, vital room, or vital
structure shall be considered"individually, ‘Written procedures shall be
‘-prepared and implemented to-minimize the number of persons who may enter'

or otherwise have access to each vital building, vital room, or vital structure.



Criterion 18 - Personal Vehicles

No personal vehicle shall be permitted inside the protected area.

Criterion 19 - Essential Vehicles

Vehicles and vehicular equipment essential to the operation, maintenance,
and safety of the facility together with their cargoes shall be subject
to search before entefing the protected area. ,The.physical protection

"plan shall define essential vehlcles.

Criterion 20 - Package Search

‘Packages shall be subject to search before being permitted into the

protected area.

VI. VITAL BUILDINGS AND STRUCTURES:

Criterion 21 - Portal Protection-
In vital buildings and structures each door, window, or other portal
which is accessible from the ground or any pé:t of which 1s within

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

(ii) locked and protected by an intrusion alarm.

VII. INTRUSION ALARMS:

Criterion 22 - Interior Alarms

Interior intrusion alarms and associated components shall satisfy the

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

Systems, Interior, Security, Components for,




Criterion 23 ~ Exterior Alarms

The selection and installation of exterior intrusion alarms shall be .

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

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

Components for. Additional consideretions shall include (1) the local
environmental conditions and (i1) the resistance offered by candidate

alarms to tampering.i

Criterion 24 - Alarm Termination

Fach intrusion alarm shall terminate in central_penels‘located:in the,'

_control room and in at least one other place within the protected area,

VIII.

Each central panel shall provide for (i) an indication of which
individual alarm is triggered; and (ii) a single master alarm which is

\

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

LIAISON WITH LOCAL LAW ENFORCEMENT AUTHORITIES

Criterion 25 ~ Planning

Liaison with local law enforcement authorities (LLEA) snall be establiehed

with the aim of devising a comprehensive cooperative protection plan for
the facility. This plan shall incorporate and’ develop the following
features as a minimum (i) faCility personnel shall without delay or
investigation alert the LLEA when any intrusion alarm activates, (i1)
a prescribed delay period shalllfollow during which facility personnel‘

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

to a&oid full LLEA response to postulated false alarms; and (iv) in
the event tﬁe prearranged cancel is not received within the prescribed
delay period,.ﬁhe LLEA shall respbnd by dispatqhing.anvérmed fprce to

the facillity to investigate.

Criterion 26 - Communication Links

At least two 1ndependent communication links with the LLEA shall be
established. At least one of these links shall utilize elecfromagneti;
waves (e,g; radio, microwave link,forvLASER) in a'désign which does not
depénd primarily on wire or cable transmiésion lines Qutéide the proteéted
area; ﬁhis link is reférred to as the "primary link." The links éhall.be

accessible from each intrusion alarm central panel.

Criterion 27 - Protection of Communication Links
At least one control panel together with all other onsite components
essential to the proper functioning of the primary link shall be protected

as a vital structure,

Criterion 28 - Training
The security force and other appropriate employees shall be trained to
operate communication links and to implement the plan required in

Criterion 25 - Planning.



IX. TESTING AND MAINTENANCE:

Criterion 29 - Testiﬁgﬁand Maintenance

Intrusion alarms, protected areas, and communications links utilized
pursuant to the requirements of this part shall be tested and

maintained as follows:

(a) Intrusion alarms, physical barriers, and communications links
shall be maintained in operable and effective condition.
(b) Intrﬁsion alarms and communications links shall be‘inspected
_ and tested for operability and required functional'performancé
dgily.
(c) Physical barriérs‘shaii be iﬁspegted at intervals not exceeding

four (4) hours.
X.. OVERT THREATS:

Criterion 30 - Overt Threats

The plan shéll deVelop measureé for dealing with potential dangers such

as bomb threats and’civil disturbances.
XI. WRITTEN PROCEDURES:

Criterion 31 - Written Procedures

Written procedures shall be prepared and kept‘readily available for the
use of guards, watchmen, and other employeeé in implementing the

following criteria set forth in this Appendix:



(a) Criterion 9 -~ Response time

(b) Criterion 12 - Buildings and sﬁructureé as part of the physical
.bérrier |

(¢) Criterion 13 - Entranqes

(d) Critefion 14 - Clear area.

(e) All criteria under Section V -~ ACCESS CONTROL

(f) Criterion 21 - Portal protection

(g) Criterion 27 - Protection of communication links

(h) Criterion‘28 ~ Training

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

(3) Criterion 30 - Overt threats
XIT. RECORDS AND REPORTS:

Criterion 32 - Records

Pursuant to the requirements of this Appendix the following records shall"

be maintained at each facility:

(a) E*éept for regular empldyees, the name, addresé,'and purpose of
visit for each individual who enters the prdtected area.

(b) Results of all tests, inspections, and maintenancé which have
‘been performed on'physical barriers, intrusion alarms, and
communica;ion links;

(c) CEronological iist of false alarms from intfusion detectors
identiinng-the circuit, area or pbrtal protected, and action

taken,
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XITI. QUALITY ASSURANCE:

Criterion 33 - Quality Assurance

A separété section.of the physical protection plan shall describe
tests and inspections designed to demonstrate and confirm the
intended performance of each commitment made in the physical pro-

tection plan.
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ENTRODUCT LON

General

The Safety Evaluétion by the Division of Reactor
Licensing dated December 29, 1970, included a description of
the Oconee Nuclear Station Units 1, 2, and 3 emergency core
cooling system (ECCS) and our evaluation of the performance -
analysis of this system for the spectrum of break Si;es.up to
and including the double-ended severance of the largest pipe
of the reactor coolant pressure boundary. This évéluation was
based upon ECCS analyses performed by the applicanf'and
reported in the Oconee Nuclear Station operating license
application. These analyses were performed using computer
codés developed by B&W for analysis of large PWR reactors
having safety injection systems,

Subsequently, the Atomic Energy Commission has reevalu-
ated thé theoretical and eXperimental bases for predicting the
performance of emergency core cooling systens, including new
information obtained from industry and AEC research érograms
in this field. As a result of this ieevaluation, the Com-
nission has developed interim acceptaﬁce criteria.fér emer-
géncy core cooling systems for light-water power reaétors.
These criteria are described in an Interim{Pglicy Statement

issued on June 25, 1971, and published in the Federal
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Register on June 29, 1971, (36 F.R. 12247y, By letter dated
July 9, 1971, the Division of Reactor Licensing informed the
applicant of the additional information that would be required
for our evaluation of the perfo?mance of the Oconee Unit No. 1
ECCS in acgordanée with the Interim Policy Stéﬁement.‘ The
applicant provided a revised analysis of the Oconée Nuclear
Station Unit 1 performance in a report titled vMultinode
Analysis of B&W's 2568-MWt Nucieaf Plants During a Loss—df—
Coolant Accident" dated October 1971. The applicant also prb—
vidéd a supplemgnt to this feport,lidentified as Supplement 10
to the Oconee FSAR and dated Decembef 17, 1971, that discgsses
the.analysis of ECCS using unpressurized fuel pins in Oconée
Units 1 and 3. The analysis was performed using the B&W
valuation Model in conformance with the Interim Policy State-
ment, Appendix A, Part 4.‘ The analysis was performed'assuming
the occurrence of a_loss—of-éoolant‘accidgnt during éperation

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

Recent Experimental Information
Small-scale experiments have been conducted by the Aero-
jet Nuclear Corporation (formerly Idaho Nuclear Corporation)

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

of the reactor safety research and development work being

carried out at the National Reactor Testing Station, prin-

cipally to assist in the development of analysis methods to be



uged in the design and execution of the LOFT Projéct. During
the ﬁast several‘years tests under this program have béén per-
formed to investigate the phenoména of biowdown of heated high
preésurg water from:

(1) a sileated reactor vessel with and without

internals,

(2) a simulated reactor primary system’with a vessel and
single operating loop,

(3) é single loop'system‘with an electrically-heétéd
simulated reactor core, and

(4) a single. loop, electrically—heated core system with
acéumﬁlator ECC injection.

The résults of some of these tests (LOFT Semiscale series
845-851) condugtéd in late 1970 ana early 1971 showea that the
analytical technique (RELAP-3 code) used by ANC at that time
for biowdown analysis did not accurately predict the phenomena
that occurred during blowdown after thé cold ECCS wétef was
introduced. The analysis had assumed that'uniform.and
instantaneous mixing pf the cold injection water aﬁd’the hot
residual fluid ﬁook place in the appropriate,éones éf the
Semigcale system; The test showed that mixing is'iﬁcompleté.

In addition, the analyéis did not predict that the cold ECCS



water would be ejected. from the vessel after injection. This
phenomenon was observed in several cold leg Sémiséale tests;
the,pérformance of the ECCS was satigfactory for the hotieg
tests.

Although_ the LOFT Semiscale tests in this series have
provided infofmation.for evaluation of the adequécy»of analy-
tical models, the results of thesé tests cannot be applied
directly to describe the perfbrmance of pressurized water
rcactors’folléwing a loss-of-coolant accident because the test
loop used was not designed so as to properly:scale pardmeters
dffecping-éystem'performance, These include"(l) the eleyatioq
head of thg'inlet ahnulus water, (2) the‘tétio of steam,bpbble
diaﬁetérs‘to the width of the vessel inlet annuius, (3
multiple flow loops, (4) relative loop and core resistances,
(5) containment baék pressure, (6) surface to volume ratios,
(7) pump flow resistance, (8) steam generator ﬁodel, (9) core
heat rate, and (10) core internals,

Alﬁhough the results of the small LOFT Semiscale experi-
ments would not be expected to describe the performance of
large power reactors; we have taken into account the results
of theseitests in establishing the acceptability of PWR
interim evaluation models listed in Appendix A 6f tﬁe Com

mission's policy statement by including the conservatiﬁe
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aésumption that all of the water injected by the aqéuﬁulators
during blowdown is lost. Another consideration_that led to
this conservative assumption was the inadequacybof the cur-
rently uéed calculational techniques to predict accumulator
water behavior during blowdown;, As further expegimental
information or improved célculatioﬁal techﬁiques become avail-

able, this conservative assumption will be reevaluated.

DESCRIPTION OF EMERGENCY CORE COOLING SYSTEM
The Oconee Unit 1 emergency core cooling system (ECCS)

consists of a high_nfessure injection system, an injection

: éystem employing core flooding tanks, and a low pressure

injection system with external (to the gontainment) recir-
éulatidn capability.v Various combinations of these‘systeﬁs;
are employed to assure‘core co&ling for the gompleté range of
break sizes.

The high pressufe injection‘system includes_three pumps ,
each cababie of delivering 450 gpm at 585 psig reactor vessel
pressure and discharges to the’reactar coolant inlet lines.
One pump will provide the required minimum floQ. The high
pressure inje;tion pumps are 1ogated in the auxiliary building
adjacent to.the containment. A concentratéd boric acid solu-
tion from the boric-acid water storage tank is pfovided to the

suctiqn side of the high pressure pumps during ECCS operation.




During normal reactor operation, the high pressure injection
system recirculates reactor coolant for purification and for
supply of seal water to the reactor coolant circulation pumps.
The high pressure injection system is initiated at a low
reactor coolant system pressure of 1500 psig of a reactor
building pressure of 4 psig. Automatic actuaﬁion switches the
system from normal to emergency operating mode. One of the
three high pressure pumps is normally in operation. The
system is designed to withstand a single failure of an active
compohent without a loss of function,

The two core flooding tanks are located in the con-
tainment outside of the secondary shield. Each accumulator
hagva total volume of 1410 ft3 with a minimum stored borated
water volgme of 1040 ft3~pressurized with nitrogen to 600 psig.
Each accumulator is connected to a separate reactor vessel
core flooding nozzle by a flooding line incorporating two
~check valves and a motor operated nofmally open Stép valve
adjacent to the t;nk._ Tﬁe core flooding tanks will therefore
inject water automatically whenever the pressure in the
primary system is reduced below the core flooding tank pres-
sure of 600 psig.

The low pressure injection system incluaes two pumps plus

a spare pump each capable of delivering 3000 gpm at 100 psig



reactor vessel pressure arranged to deliver water to the
reactor veéégl through two separate injection lines. - One low
pressure injection pump is éapasle of remoﬁing tﬁe heat energy
generated after a loss-of-coolant accident.

fhe low pressure injection system pumps take their
suction from the borated water storage tank (initially) and
the reactor building emergency sump. The recirculation system
components are redundant so as to withstan& a Single,failuré
of an activevor passive component without loss of functiom at
the rcquired.flow.

The low pressure injection system is actuated on a low
reactor coolant system pressure of 500 psig or a higﬂ reactor
building~pressure of 4 psig.

All - of the ECCS éubsystems can accompl%sg their function
when operating on emergency (onsgite) power ésjwell as offsite
power.” I1f there is a loss of normal power éources the engi~-
neered safeguards power line 1s connected to ghé Keowee hydro
unit which will start up and accelerate.to full speed in 23
seconds or less. The pumps and valves of th% injection system
will be energized at less .than 100% voltage %nd frequency to

[ ‘

achieve the design injection flow rate within 25 seconds.
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3.1

PIERFORMANCE ANALYSTS OF EMERGENCY CORE COOLING SYSTEM

General

We have devéloped a set of consgervative aésumptions and
procedures to be used in conjuncfibn wiﬁh the Babcock and
Wilcox developed codes to analyée the ECCS functions. The
assumptions and procedures used by B&W in analyzing the per-
formance of tHe Oconee Unit No. 1 ECCS are désériﬁed in
Appendix A, Part 4 of the Interim Policy Statement published

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

No. 244). Report BAW-10034 "Multinode Analysis of B&W's 2568
MWt Nuclear Plants During a Loss-of-Coolant Accident," October ,
1971, covers the performance of cores for which all fuel pins
aré.pressurized. Iﬁ addition, Supplement 10 of the FSAR pre-
.sents the B&W LOCA analysis for cores having unpressurized
pins as will be the case for Oconee Units 1 and 3f Unit 1
will have unpressurized and’pressufizéd (a-mixtufe) pins for
the firsf two cycles aﬂd Unit 3 will haQe a mixture for the
first cycle only. The analysis for fhe core wifh'a_mixture of

pressurized and unpressurized pins resulted in a heat rate

" limit of 17.4_KW/ft; for the 102% power case to meet the 2300°F

maximum cladding temperature criteria. The applicant sub-

mitted an analysis in Supplement 10 to support his claim that

the 17.4 kw/ft, limitation would not result in power penalty
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and that there would be adequate margin below this limit

through core life. For comparison, the analysis reported in

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

for cores with pressurized pins.only. The 8.55 ft2 cold leg

split is the limiting case accident with a peak temperature of
2284°TF in the case of the mixed core and 2177°F in the case of
the pfessuriZGd pin only case. |

Analysis of the Blowdown Period

The applicant used the CRAFT and THETA 1-B computer codes
for the analysis of tﬂe blowdown phase of the transient.

Using these»codes, and the evaluation model specified in
Appendix A, Part 4, of the Interim Policy Statement, the
applicant provided the reevaluation of the ECCS pérformance in
cohpliance with the Commission's Interim Policy Statement.

For the blowdown portion of:the_accident, we have con-
cluded tﬁat the applicant's analyses as repérted in BAW-10034
and Supplgment 10 of tﬂe FSAR, conform to the réquirements
specified in the Commission's Interim Policy Statement,
Appendix A, Part 4.

Analysis of the Refill and Reflood Period

The applicant has considered the thermal behavior of the
core during the refill and reflood portion of the loss~of-

coolant accideht, which is explained as follows:



(1)

(2)
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The vessel refill is provided initially by the core

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

assumed to start at the end of the blo&down period. The
reacfor vessel is assuméd to be essentially dry at the
end of'tﬁe blowdown period; as a result of the con-
servative assumption in Appendix A, Part 4, of the
Interim Policy Statement tha£ water injected by the core
flooding tanks prior to end-of-blowdown is ejected from
the primary system,

No heat .transfer in the core is éssumed until the level
of water reaches the bottom of the core, at whiph time
refill is considered complete'and‘the core reflood

starts.

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

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

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

of blowdown is 18.7 seconds éfter rupture'for.the 8.55 ft

2.

cold lég’split and reflood is complete about 26 seconds after

rupture,

(3)

The reflood of the core is characterized initially by a
rapid liquid level rise both in the core and in the
vessel annuilus until enough of the core is covered to

generate substantial amounts of steam. The re-flood rate
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increases and peaks in about 8.5 seconds after ;he end of
“blowdown at about 11 to 12 inqhés per second, then
dccréases répidly leveling off at about 5.5 inches per
second about 10 seconds after the end of bldwdown.. At 10
seconds after the end of blowdown, the water covers about
12 inches of the core for the case of a double eﬁded cold
leg break and 20 inches of the core for the case of a
8.55 ftz cold leg split,

(4) The amount of steam generated in the core together with
the steam flow path resisténce governs the rate of steam
flow. The steam flow path is assumed to be only through
the vent valves within'the reactor vessel and no credit
is taken for steam flow around the loop. The.stgam flow
resistance also limits the rate of liquid rise in the
core, but the annulus watef level continues to increase
until the liquid level reaches the inlet nozzle. Core
flood tanks dand low pressure injection‘sysfem water is
piped directly to the reactor vessel with no intervening
reactor coolantbsystem piping.

‘(5) The.peak temperature reached in tﬁe transienﬁ for the
limiting 8.55 ft2 cold leg.split occurs about 30 seconds
after the break. |

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

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

10034, October 1971, and Supplement 10 to the FSAR we have
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concluded that the applicant has evaluated the refill and
reflood events In .an acceptable manner. |
Results

The apblicant has calculated the following temperatures

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

MWL :

Cold Leg Pipe Breaks Peak Clad Temperatures (°F)
(Area) (Type Break) ' Pressurized Pins Unpressurized Pins
8.55 £t” (Double Ended) 2052 - 2072

8.55 ftz (Split) ' ; 2177% ‘ 2234%

3.0 ftz (Spllit) | | : | 165-2| \‘ | 1'66;»2 |
0.5 ft° (Split) 1614 1561

4.1 fe* (split) 1621 | 1605

*LLimiting case.

The total core mgtal-water reaction is less than 1% for
each of the assumed pipe breaks.
CONCLUS IONS

On the basis of our evaluation of the additional B&W
analyses, described in 3.1 ébove, we conclude that our accept-
ance critéria, as described in the Commission's Interim Policy

Statement have been met:



(1)

(2)

(3)

(4)

The maximum calculated fuel element cladding temperature
does not exceed 2300°F.

The amount of fuel element cladding that réacts chemi-
cally with water or steam does not exceed-l% of the total
amount of cladding in the reactor,

The calculated clad temperature tranéient is terminated
at a time when thevcore geometry is still amenable to
coqling, and before the cladding is so embrittled as to
fail during or after quenching.

The core_témperature isvreduced and decay heat is removed

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

“lived radioactivity remaining in the core.

These are the same acceptance criteria that we stated on

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

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

coolant accident initiated at a core péwer level of 2568 Mwt

show that the acceptance criteria are met on the basis of

‘analyses performed in accordance with an acceptable evaluation

model given in the Interim Policy Statement,

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

analyses described in>3.l above, we have determined that the
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conclusion thaﬁ the.emergency core éooling system is accept-
able_aﬁd will provide.adequate protection fof any loss~of~
coolant aCcident, as set forth on page 43 of our Safety Evalu-
ation dated December 29, 1970, remains applicable for the
Oconee chleaf Station reactors for core powers up to 2568

th.
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'ff,Yuur lettet cf xevember 15 197] to Dr. Motris requested a deviation
- from Technieal S§ecification 3.1.2.1 fa;’%ero power physics testing

- " in Oconee Uait Ko. 1. S?ecific,lly you wish to perferm the initial
; : jphysics tests at 25@°F and §3G P ig.l , ,

'f:Tbis devzatie& 18 requested for-'he initial phvsics tests enly and
will be at isothermal eenditiena'in an unirradiated reactor vesasel,
He concur in yeur reque$t to. per ra the: imitial physics test at

250°r and 9@0 psig. ?2. //K

. V4
: - // Since ely,

ﬁ:_.f ' o

o / .

.411/‘ ‘-_.:

/ﬁ Peter A.\ Morris, Director .
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. cc;';William L. ?ozter, ?SQ
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Docket Ho. 50-269.

. Duke Power Fompany S ool _ .
ATTH: “Mr. Austin C. Thies \ NDiwbe, D (5)f
. - Senior Vice President \ K& .. ';IAPeltig » DRL:

o " Production ‘and Transmiss'ov L FWKaras (2)

S.P. 0, Box 2178 - . - :

‘Charlotte, Rorth Garelina 28291 T

”!’Gentlemen._-

. Yaux letter of November 15 1971 to\ Px{ Morris reQueétéd & deviation
Tgfrem Technical. 3pecificaticn 3.1.2.} for zero pover physies’ testing in.
'Gcanee Poit Wo. 1. qpecifically yeu wish to gerferm the 1nitia1 nhysies

L cestg at 250°F. aad 900 gsig which wag_d vielate TS 3.1 2. I :

- ‘ance nhe deviation is requesta for ‘e initial test only which.will
" be at isothermal conditions and in an gairradiated reactor vessel we e -
. suggest that you procced on the “basis that the’ deviation will be granted\,z'
., .or that the technical specificationS‘wi 1 be changed to pravide for the
; above cenditian basea @n noyservative te,hnical justification. - .

L :fi’Please cantact us iﬁ ‘you gesire furth&r ‘.sgugsiea-aﬁﬂthiatma;te:@_ ﬁk L
, } A/// “ }sihcerely,
» ‘?;,{y,]; ... ‘Peter A. Morrds, Director
: /% T Division of Reactor Licemsing -
, i”cc‘uv L
: Qlllias L. Purter, Esq-
. Duke Pover Company T r:;‘_ Cooa
L PoOw Box 2178 - . . .- T
Charlotte, Qorth Carolina 28201 ' o
~bee: . H. Mueller, GMR/H . J. W.. Laughlin, DTIE
»Ju'R. Buchana, ORNL S. Robinson, SECY. -
OFFIC.E}D .DRL PWR-4 _ DRL PWR-'-lc ~|.oRs. . - DRL AD[PWRS
‘"'sthué; IA?elg{gF N “§§chwencer " SPgwlick; o RCDeYoung
owtes 12029072 < |20 g7z L2t q72 24172
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surfaces wetted by reactor coolant leakage to detect evidence of

corrosion,
The following corrective measures shall be applied:

(a) An evaluation of the effect of any corroded area upoﬁ the
structural'integrity of the component shall be performed
in acqordance with the provisions of Article IS-311 of

Section XI Code.

(b) Repairs of corroded areas, if neceésary, shall be performed
in accordance with the procedures of Article IS-400 of

Section XI Code.



B“

(3) The visual examinations of (1) and (2) above shall be conducted
in conformance with the procedures of Article IS-211 of Section XI

of the ASME Boller and Pressure Vessel Code.

Corrective Measures

(1) The source of any reactor coolant leakage detected by the examina-
tions of A(l) above shall be located by the removal of insulation. !

where necessary and the following corrective measures applied:

(a) Normally expected leakage from component parts (e.g., valve
stems) shall be minimized by appropriate repaifs and mainten-
ance procedures, Where such leakage may reach theisurface of‘
ferritic components of the reactor coolant>ptes;ure boundary,
the leakage shall be suitably channeled for coiléction and

disposal.

(b) Leakage from through-wall flaws in tﬁe préssure-retaining‘mem—
brane of a component shall be eliminéted, either by.éorreCtive
repairs ér by component replaceﬁent. Such repairs shall con-
form with the requirements of Arﬁicle IS-AOC of Section XI of

the ASME Boiler and Pressure Vessel Code,

(2) In the event boric acid residues are detected by the examinations
of A(2) above, insulation from ferritic steel components shall be

removed to the extent necessary for examination of the component



“p

-
¢ .

Recommended PWR Inservice Inspection Program

for Detection of Effects of Reactor Coolant Leakage

A. Inspection Requirements

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

(2)

pressure-retaining components of the reactor coolant pressure
boundary shall be visually examined for evidence of reactor
coolant leakage while the system is under a test pressure notﬁ

less than the nominal system operating pressure at rated power.

This examination (which nged not require removal of insulation)
shall be performed by inspecting (a) the exposed surfaces and
joints of insulations, and (b) the floor areas (or equipmént)

directly underneath these components.

At locations where reactor coolant leakage is normally expected
and collected (e.g., valve stems, etc.), the examination shall

verify that the leakage collection system is operative and

" leaktight,

During the conduct of the examinations of (l)'above, particular
attention shall be given to the insulated aranﬁ'oﬁ'comppnencw

constructed éf ferritic steels to detect evidence of boric acid
residues resulting from reactor coolant leakage which might have

accumulated during the service period preceding the refueling:

outage. -
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- ~and 50-287 e . D. J. Skovholt, DRL
- o © o . PJF, Colllns DRL :
co-(2)
< L R. C. DeYoung, DRL
Duke Power Company . ... : . F.-Schroeder, DRL .
ATTN: Mr. Austin C. Thies - - .° T, R. Wilson, .DRL
Senior Vice President ;, . -  PWR Branch Chiefs
Production & Transmission Project Leadet
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: Gentlemenzi R

As you know, an event oeccurred at a foreign pressurized water power

reactor in which an unusual corrosion mechanism occurred when prolonged

leakage of borated reactor coolant onto the réactor vessel head was -

undetected. Subsequent tests have indicated that this corrosion potential
" might exist under certain conditions when borated fluid has prolonged con~
, tact with cdrbon- steel : S

To preclude additional experiences of this type, an appropriate program of
inservice inspection should be implemented to detect such effects at an
early stage. The ASME Code Committee for Inservice Inspection is con—
sidering revision of the ASME Code for Inservice Inspection of Nuclear
Reactors. However, as an interim measure, wé believe that the inspeetion )
program described in the enclosure should be: incorporated into your in-
"service inSpection program. : s :

',Please advise us within thirty days concerning your adoption of the pro—n“
' visions of the enclosure.»v : : R

'1Sincere1y,
Orlgmal mgned by g
“R-C. DeYoung _
~ R. C. DeYoung, Assieranr'Director

- for Pressurized Water Reactors
Division of Reactor Llcensing

‘Enclosure: v
PWR Inservice InsPection Program ;7
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4105 2 'P. O. Box 2178 - XS , A"
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-Gentlemeﬂ"_ .;Hr P ;fm_'%-; , u";

"'Tﬁé Atomic Energy Commission Has issued an Order eztending the 1atest
completion-date for Duke Pouer Company s Oconee Nuclear Station Unit 1.
" In dieu of the latest completlon date of: January 31 1272 as- specifwed
previously in Prov1siona1 Gonstruction Permit Wo. CPPRrSS the latest -

-’ complet1on date has been extended to June 38 1972. ‘l-"
A copy of tbe Order which has been transmitted to the Offlcc of the
Federal Reglster for publicatlon, is enclosed for your informatlon.:i’A'

L ’5ff7,V-‘v'f’77%A»ij-HA" i} e Sincerely, f

S PR PeterA Moms J- T ‘

e e e T : 'Peter A Morris Director

:';l, Lo TR e a;Dlvision of Reactor LlcenSlng

Enclosure. : B
. Order Extending Construction D
- Completion Bate :
ce ‘w/encl: :
William L. Porter Esq
. Duke Power Company
P, 0. Box 2178
".422 South Church Street S R R : 3
Charlotte, Horth Carolina 28201 "i . E. B. Tremmel P
e . ST T 7 73) Saltzman, SLR. ',
“bec's H . McAlduff 0RO 'R 'L Lélth oc . .- N.H Goodrlch ASLB
R H. Mueller GMR/H : Je R §uchahanthRNL OEBLA Nussbaumger DML,
A,J; A. 9L_§{ Hafrls, PI.. - TyW. Laughlln DTIE - S. T. Robinson, SECY

CRESS #02_ ’ DRL.AJ?/PWRS DRL PWR-4" occ - .| . DpRL .-

M/C#218 194 Et ardsecls’ . AScbwencer
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ATOMIC ENERGY COMMISSION

DOCKET NO. 50~269

DUKE POWER COMPANY

Order Extending Provisional Construction Permit Completion Date-

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

an extension of the latest completion date specified in Provisional Construction

Permit No. CPPR-33. The permit authorizes the construction of a pressurized
water nuclear reactor designated as the Oconee Nuclear Station Unit 1 at
the applicant's site in Oconee County, South Carolina, approximately eight
miles northeast of Seneca, South Carolina.

Good cause haviﬁg been shown for this extension pursuant to Section 185
of the Atomic Energy Act of 1954, as amended, and Section 50.55(b) of
10 CFR Part 50 of the Commission's regulations, IT IS HEREBY ORDERED THAT
the latest completion date specified in Provisional Constructioanermit

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

FOR THE ATOMIC ENERGY COMMISSION

Original Signed by
Peter A. Morris

Peter A. Morris, Director
Division of Reactor Licensing

vate of Issuance: JAN 2 8 w72
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: "f Production and. Ocerat1oa
S P, 0. Box 2178
m~'Charlotte ﬁorth Garolina 282&1

Gentlameﬁ.
. In our rev:ew of your ”qtrueturai Integrity Teat iepert of the
. Reactor Containment Baildin%‘ zepor& -dated October 29, 1971, N
which repor?s the structural intep*igy*tests getformeé on. Oconee ‘
‘Hoo 'l cantaimz‘antG ve Find che repﬂrt weak in the fallowing '
- areas, We request that” ?ou,pravide nere dis¢ﬂssiqn of your . ,
© experience .with emhcdded ges and- were: descriptiﬂn of the surface
- - conditions (state of ‘grack palling, et¢.) of the dowe.: These
- items should be addzesse&fi etail’ tamin iato account previaus axperiwnce
Cwith. eevtalnmentu at other pl’uts g B

¢ ‘V_A- ,‘_,- M N

e uincerely,

Orlgmal slgned by
R C. DeYoung

1 R c. ncgaung, Assiatant Director
" for Préssurized Yater H@actars
Bivislon of Reactor Liceuslng

Ceer :
williamL Porter, ﬁsg.

Duke Power Cempany .

P, O. Box 2178 S
Cﬁarlotte, ﬁorth Larelina 28201
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Power Company . = .

Hr. Austin €. Thies

Vice Frealdent -
- Production and ﬁpera&ign
Box 2187 . -

.uharlu;te,4ﬁorthzﬁérclina' 28201 .

: veutlemea. : ,'fJ;:_v- T

'AApreblem regarding adequate separation of redundant instrumentation
"and coatrol cables in the Oconmee Nuclear Station was btought to your

. attention by our Divisicn of Compliance. We ehserved the extent of this -
problem- durlng a site visit on November 30, 1971. At a Jsnuary 19, 1972

" meeting with us in Bethesda, you indicated your jntant to resolve thls
Aproﬁlem by taking tna follow1ng acticns.‘ : e -

1.

Lns;all “‘lastic" fire registant narriers ta the bottom. of Geonee

Umit 1 cable trays.in all. areas’ whére the minimum spacing between -

" the cablesz in the bottom of one tray is less than three. inches f:cm

_.2;.

" be carried out for a reagsonable but limited period of time and will '

the cables in the t0p of the tray immediataly helow it.f

Tlmstitute a cahle temparature chechlng program in the critical

areas of cable tray overfill in. Ceonee Unit 1. This program will

include temgerature ehecks during in;tial startug nc:mal and -

'adverse ogeratlng conditiens.

Revise the. ?SAR to incorporate the above' ﬁit 1 babie'tréyR

moélficatlon and the cable temperature -checking program and to

ghow that for Oconee Units 2 and 3 the original cable separation
,‘criterxa will be met including uo cable tray everloading and a -
vminlmum af five. inches rail~to~rail space between all vertical

trays.. . - "
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, Based on our review of this matter,@, e conclude that yuur proposal, :
. . ; as noted abeve ig’ acceptablg. o '

,gSince;é;i, 7

IR T .J7 mend ygna!bY
: R..G. BeYoung, Assistant Birector

B . - for P?essurizedvﬁgter Reactors -
. 13 o ., o .. Divisiopn.of Reactor Licenslig =

William L. Porter, Esq. VL
-Buke Power Company. . [ O
P, 0. Box 2178 o
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Chatlotte, E&Iorth Carolina 28201
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' Gentlemons

Euzimg sur eonuimuiag raviaw af y&ar'applis&tiﬂa for an gparaziﬂg

llconse for the Oconee Nuclear Station Units 1, 2, and 3, we

sabnitted coples of your ?we»ﬂperatiﬂnal Eavitnnmental Radioactivity
Honitowing Program Beport for the Oconeé Muclear Station to the

U. §. Departusmmt of the Interier, Fieh and Wildlife Sorvice for their use.
A gopy of the Fish end Wildlife Sewxvice's comments on your repert is
enclosed for your information. Copios of the couments are alsm ha&ng
sent %o the apprapr&a&e 333&& aad leaal nfgigiala. o :

e ceneur with the a%paremeﬂt af t&@ Imtetiat a covmenta and request
that you foform ug in detail hew you will corract tﬁe deficienclas cita&
by the “L@azt%aut of the 1&2@?1@!.-» ‘ . 4

Foonty eapies of your veply to this Ieeaer should be subnitted te us

f&r aur review and éist:ih&tica te the Fioh ond wélﬁiiie SQEVzca. '

Sina&tely,_

@F
R:. ’gf g’ 3’8’"ed by

YOU g -
R. C. Bﬁ?auug, a\sistaat Director
for Prosaurized Water Reactors
aiviﬁion of Qe&ctér Liean@img

Enclaﬁurﬁ. ;1..'1
8 1ep dtd 1&1&/71
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: ? 0. Box 2178

'for aha ﬁc@ﬁam &a@l@&: skatiaﬁ Enit& i 2, anﬁ 3 v &ﬂbaittad copiea
of your Tre-Upsrational Znviroogental aaéieactivity~hanigoring Progras
- Heport for the {conee Buclear Station to the U. §. Department of the
Interior, Fish and Wildlife Sexvige for thelr use.- A copy of the -
Fish and Utldlife Service's comménts on your report is enclosed for
. your information. Copies of the.coyments are alﬁo %&ing sant to the
'apgregriate stata aad loeal oﬁ“icia1=.

‘<ﬁb concuy with tha ﬁewaram@ﬂt of the Iaterior*s ﬁammmatﬁ and recawman&mtiona
end therafara réguest that you implemsnt\ them, iscluding continuing

. to cooperate with appropriate Federal and Staa& ggencies in é@Vﬁlaning

 the necessary progrew for the preoperationyl znd post-operafiondl

" ¢nviroamentel nmonitoring surveys. Please Ixform ue do deteil hov -
'yau kava taagﬁméaﬂ to the Peyartmpna of the ‘neaxiar & cmmmanns. :

eacv cogiea of your Eegly to. this letter ghelld be suhmitteé to ug
far Gur revﬁew and ﬁistribntiﬂn to the Fieh and_?ildlife Sarvice.,

oo  . '_u'{; L NS -AA;imcerplyﬁ

- R. ﬁu ﬁe?ouﬁg, Asaiﬁtan; birector

.‘ . Bivisian.ef naacter Lieem ing.
dﬁrlqﬁl::itc Oiﬁm-_ DRLPER—& - D\RF{’ DRL:AD/PWRs
mmNAmH$FE“Q§§"§§§§§h@€“li§{"_’ E ‘FWif;as remp SChW?EEE{ ________ géBIanc . RCDeYoung
omven | Y T 12/ 7L A2/ 11 |32 /72
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" ADDRELS OMLY THE DIRECTCH
BUREAU OF SPORT FISHERIES
AND Wil DUIFF

Lfnited!tates Department of the’nteriot 50-249
_FISH AND WILDLIFE SERVICE
BUREAU OF SPCRT FISHERIES AND WILDLIFE 50 - 3 70

WASHING I'ON, D.C 20240 , & 9\8 7

0cT 4 WA

Mr. Harola L. Price

Director of Regulation

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

0CT6 1071e [

B2 ATCUIL ENEEY
CoirZaiy

Begnelyy
22 $sctica

Dear Mr. Price:

This is in response to Mr. ‘DeYoung's letter of July 12, 1971, transmitting
copies of the Pre-Operational Environmental Radloact1v1ty Monitoring
Program Report for the Duke Power Company's Oconee Nuclear Station,

Soutn Carclina, AEC Docket Nos. 50-26%, 270, and 287.

The environmental monitoring program for this station for the most

part is adequate, but data for benthic organisms are omitted in some
tables. The list of criteria for the selection of samtling locations

as mentioned on pages 6 and 7 of the report appears adequate. However,
in subsequent tables, listing samples and locations (summary, 2-1 and
2-1la) no data are shown for tenthic organisms. Also, the distance from
the radiocactive waste discharge point to the nearest downstream sampllng
station iz not clearly indicated.

e Sincerely yours,

7

Assistant

Director

.

N - | ,@ﬂ?fﬁ
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UNITED STATES
ATOMIC ENERGY COM M_ISSION-

WASHINGTON, D.C. 20545

pec 6 1971

Docket No. 50-269 L

Duke Power Company
Attn: Mr. Austin C. Thies
Vice President
‘Production and Operation
P.0. Box 2178
Charlotte, North Carolina 28201

Gentlemen:

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

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

presume that the autoclave trips used to establish threshold of damage
as a function.of feet of water displaced by gas at 2000, 400 and O psig
were 1007 withdrawal trips. : : .

With the addition of some remarks, we concur in your planned corrective
action as described in Section V of your report. In paragraph V-A, we
understand this to mean that the CRDM's identified on pages A-9 through
A-33 will not be used in Oconee 1. The limits described in paragraphs
V-B.4 and V-B.5 should be made specific, on justifiable bases, and added
to the Technical Specifications for Oconee Unit 1. Also, because of the
consequences of a "dry scram", minimum trip times should be added, with
supporting bases, to the Technical Specifications. The design changes
described in paragraphs V-C.1 through V-C.4 should be added to the FSAR
with an adequate description of how venting will be accomplished under
all plant operating conditions. :

15
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Duke Power Company. ... :

With regard to the potential for recurrence of a dry trip, we believe
that, until further notice Duke Power- Company should continue to monitor
" for gas build up on the center CRDM. -Because of the unique, high- Jocation
o of thg buffer piston on the Oconee CRDM's we believe. significantoperatin@
':~‘Lexg~;ience should be obtainad before concluding that no form of operational

..venting is required

‘Please contact us if vau desire any discussion or clarification of this .

: matter..'
‘ Sincerely, L
Origlnal slgned by
N R C DeYoung .
R C. DeYoung, Assistant Director
for Pressurized Water Reactors
- Division of Reactor Licensing
V CC. N

Williaﬁ L. Porter, Bsq
a Charlotte, North Carolina 28201 L

5msmmu'rwn
"Docket
' DRL Reading
~ PWR #4 Reading
R. C. DeYoung, DRL.
- D. Skovholt, DRL
. E. G. Case; DRS'V
F. Karas, DRL - I
J. Knotts, 0GC.. 'f
Compliance (Engelken)
DTIE. (Laughlin) o
. NSIC: (Buchanan) .
" A. Schwencer, DRL

| AEC PDR ;»
,orné‘é'; DRB. co . @Q,
R Engelken
SURNAME b |. SChM?e/, SO B
. DATEp __:!'_!':-/30/71' L 4_12‘/2//71
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' 50-270

' and’ 50-287

Duke Power Company

ATTN: Mr. Austin C. Thies

' Vice President S
Production & Operation -

422 South Church Street T

Charlotte, North Carolina 28201 S

Gentlemen."

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

The information that we need regarding analyaes performed With a suit- )

able evaluation model is.ra,‘;‘q x

(1) For the break size range, location and type mentioned 1n Appendix A
Part 1 of the interim policy statement, ‘provide information per—’~'
taining to (a) the system pressure, (b) the ‘hot-spot clad temper-
‘ature, local mass velocity,: fluid. temperature, and heat transfer

“+. . coefficient, (c). the -core pressure drop, quality, and mass

’Aj-velocity, (d) the heat flux- distribution -in the hot channel,

(e) the flow rates in-the upper ‘and. lower plenums, (f) the flow' .o

rates in the broken and intact cold-leg and hot-leg piping,
:_,(8) the flow rate out of’ the break and (h) percent clad metal- "
’ water reaction. , EREE TR . ; .

- (Z)ijrovide a detailed discussion of the calculation used to predict
. heat transfer during the reflood portion of the transient._.

- OFFICE p_}:

' SURNAME D |l

DATEW | ool oo .

Form AEC-3i8 (Rev 9-53)" AECM 0240 .+ 7 U s. Gg‘)\‘/ERNMENT' PRINTING GFFICE: 1970—407-758



© “Duke Poﬁer'companyb )

LY § ’
-l - i :

| "13) Discuss in detail any dev1ations in the evaluation model used

,i]Fcc:_

- v
fe
H

in the foregoing studies from that described in Appendix A,
Part l of,the interim policy statement) J 3 Mwﬂ%ﬁ “w wc&%e

In addition, you should submit - for our review any changes to ‘the

-~ -Technical Specifications for the plant that may be requlred on the.
Abasis of the results of your analyses.“ - : R

When you have obtaiued the required information, please submit it Ze.V;
as an amendment to your application."Ah : -
.17 .Sincerely, ' o ..
e - Original Signed by -
s Lo " PeterA Morris -
. ' SR :;.f,!Peter A. Morris, Director
S O - Division of Reactor Licensing .

v Enclosure..‘
. AEC Interim Policy Statement

'*fDISTRIBUTION- ) G -
’ Docket Flle (3 4#0“”'”" s
AEC PDK. . I

w/enclosure - Local’ PDR

i . oL " . “"DR Readlng : j
_Mr.,ROy B. Snapp- - DRL Readlng
) tt,, . Washlngton, Do Cc 20006 s CKBeck
: MMMann.‘

" .SHanauer °
; FSchroeder -
“RSBoyd
==w;'RCDeYoung Lo
S S - DSkovholt . " . 0 LT
Lo ew L. TRWilson o et Tl np
- ..RRMaccary °
. RWKlecker- B
. . DRS/DRLBr. Chiefs - ..
"<+ FWKaras :(2). .° '
S JBKnotts, 0GC-
S0 el TRt TUACRS (16) - .
BRI e S ;‘Selsmlc De31gn
Ll A ngtﬁf Consultant '
'rgASchwencer

-t

SURNAME b F

- DATE p

OFFICER oRL:AD/PWRsf - DRL: PWR— DRL:DIR

_'DRL:AD/PWRQ?DRt:b‘ﬁlei

ra itls _____ PAM<rris-

77 ) 1. R
. Cer ong "4 RC eYq ng....|ESchroedér. -

7/- ---«/71-----——- 71 0 /71 7/ .171

119471";un;"¥-
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Docket Nos. 50-269V/ o 'ff-'_i:":i“~f ;gf“j::Jﬁﬁe‘lA;;l97}?f”{“if- S
C50-270 i L e e e

. Duke Power Company.
- Power Building .
- 422 South. Church Street e
, Charlotte ,North: Carolina 28201 -

Attention,i Mr. Austin C. Thies_}'*
o _ Vice President
o Production & Operation

Gentlemeu:;

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

To obtain this reasonable assurance, we conclude that wmtil an

additional viable source of onsite auxiliary power. is shown ‘to be

available, every effort should be made to keep the Keowee hydro-

‘station generators operational when Unit 1 is operatlng. Minor

maintenance and routine 1nspections requiring removal of both hydro-
~ generators from sérvice should be performed when the Unit l reactor
. is subcritical. - : : . TR

S ,.Hith a view towards multiple nuclear unit operation,- we understand
; S that ‘you intend to demonstrate that the Oconee Nuclear Units can,.
© without reliance on other ac power sources, continue to supply all’

safety related station auxiliary electrical loads following a loss _
of the external grid when operating at or near rated power. ‘Following
_ . our review of the results of such a demonstration, it is expected
i — - that when there are at. least two Oconee nuclear units in- operation, .

' the complete Keowee hydro-station can be permitted to be shutdown for .

oo R S s e &t

OFFICE p

SURNAME} TR U AL RN RO ) ST K S R SO

.

P__ DATEp | -
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_.Duke Power Company

A v

-

' limited periods ‘to perform minor maintenance and routine scheduled .
- inspectione without requiring the nuclear unit:s to be shutdown '

_also.,ejJ

s P )

cci Mr, Roy 'B. Snapp -

Sincerely, '1

Onginal Slgned by
- Péter A Moms ’

s e

Peter A. Morris. Directot

Division of Reactor Licensing

1725 K Strest, N.W.- =

- . Washington, D. C. -

-Distribution: -
- Docket File (3)
. .AEC PDR : .
Local PDR ﬂi‘g
- DR Reading’ .
-.DRL Reading
PWR-2 Reading
C. K. Beck
M. M, Mann
.'»rS.'Hanauer N
F. Schroeder
. R.-S. Boyd:
' _R. C. .DeYoung, .
D. Skovholt ~ °
- T. Re Wilson
_E. G. Case -
- R. R.. Maccary
~ R, W. Klecker N
. DRS/DRL: Branch Chiefs
"F. W, Karas (3)-
Attorney, OGC .
- ACRS (16), .
- W. Nyer (2) .
‘A W. Schwencer '

-~

June 14, 1971

,

OFFICED |...

_ SURNAME p

6/ /71

7'6// /71

‘ DATED | 6/11/71 Co : 6(///71

Form AEC-318 (Rev. 9~ 53)

+
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Docket No. 50-269 - .

il o

Duke Bower Company TR B} U R
. ATTN: HMr. Austin C. Thies ' ~ ' SRS N
' ' Vice President - . -
: Production & Operation
Power Bullding . L
" 422 South Church Street Lot e e
Charlotte, North Carolina 28201 .= . - °

Gentlewen-
This bupplementa my latter to you dated Decenber 31 1970

I am forwarding for your information a copj of a Safety Evaluation
by the Division of :Reactor Licensing dated December 29, 1970, The
document relates to the operation of your. Oconee Nuclear Stat10n<
Unit 1 on yoar site in Oconee County, South Carolina. ‘

: Siucgrely,,

g Ongma! ‘g';s-i_, bv
" peter A Mo ‘ PR
~ Peter A. Horris, Director
.-Division of - Reactor uicenfing

Enclasure" L DISTRIBUTION'
'DRL Safety Evnluatlon o tou.. . “AEC.PDR ¢
dated December 29 1970 S Docket File.

. ... ... . -DR Reading -
bcc.l H. J. McAlduff 0RO . D. A. Nussbaumer, . DRL Reading .-

. E. E. Hall, GMR/H .. DML ., ' - 'PWR-2 Reading
E. B, Tremmel :° - - S, T, Robinson, - E. G. Case -

~ R, Leithy OC -~ -~ . [ SECY - - R, C. DeYdung
J. R. .Buchanan, ORNL J. D. Saltzman, - Ci G, Long ! :

‘T. We Laughlin, DTIE = ° SLR.. .iew.’ . N, L. Dube. (w/8 encl )
- A, A.VWells, ‘ASLB G, I. Ertter - .D. J. Skovholt - )
o . Je J¢ ‘DiNunno; SAGMEA J. A, :Hatris, PI . 0GC . -
aJ Verme, SMM : : Lo s ee(2) s -
' S -7 P, FJ Collins : = i - /

A, Schwencer
F. W. Kara: (2)

fDRL AD/PWRs RL

e WL o O

ebk oy [1/8/71

. CRESS cérien. DRL: AD/PWRs

. ' |PA gy«tis

Y l!/n

Form‘AEC-318 (Rev.9-53) " | . . s U5, GOVERNMENT PRINTING OFFICE - 1369~ O-364-598



Docket No. 50-2&9
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Buke Power Company
ATTH: ¥r, Austin C.
' Vice Fresident
Production & Uparation
Power Rullding
422 South Church Street
Charlotte, ¥orth Carclina 28201

Thies

Gentiemen:
This supplements my .letter to you dated December 31, 1870,

1 am forwerding for your information & copy of a Safety Evaluation
by the Division of Heactor Licemsing dated December 29, 1370.
document relates to the operation of your Oconee Nuclear Statiom
Ynit 1 on your site in Oconee County, South Carolina.

Sinceraly,
Peter 4., ¥orris, Pirector .wﬂ
Division of Zeactor Licensing e L~
Eaclosure: DISTRIBUTION:
DRL Safety Evaluation AEC PDR

dated December 29, 1370 ' Docket File
) DR Reading

bee: H. J. McAlduff, ORO D. A. Nussbaumer, DRL Reading
' E. E. Hall, GMR/H DML ' PWR~2 Reading
E. B, Tremmel S. T. Robinson, E. G, Case
R. Leith, OC SECY R. C. DeYoung
J. R. Buchanan, ORNL J. D. Saltzman, C. G. Long
T. W. Laughlin, DTIE SLR N. L. Dube (w/8 encl.)
A. A, Wells, ASLB G. I. Ertter D. J. Skovholt
J. J. DiNunno, SAGMEA J. A. Harris, PI 0GC
J. Verme, SMM oc (2)
P, F, Collins

A. Schwencer -

CRESS ormcey DEL:AD/PWE DRL:PWE-2 |DRL:AD/PRs DRLT- - KAT% @
| F g V78 , WA o

T34, %i%mms» ______ gégé;““_"“_§9i§9"8“”"““_"“U"h__"; _________ Ré"gg;!i§ __________________ R

ebk o, 1/8/71  W¥yn i yilm R

Form AEC-318 (Rev. 9-53) U.S. GOVERNMENT PRINTING OFFICE : 1969— O-364~598



Becket maa. 59~269

30-270. U ton T
and 50-287 - LT ey

‘ ﬂﬂd@ ?omerwﬁem@any oL

ﬁTTﬁ MY, Austin ﬂ.,?hies

o Vice Prasident L

, Production & 6pezation.

~ Power aui.ldingf L PR B o

- .422 South Chureh Stzaat R L R B
f&axlotte, ﬁbxth Caraliaa 28201 e .

3'D@ar Mr, Thi@"*

. Thiu iz in respunse to ‘your’ letters dated Qctobar 15 1963 ?obrunsy 9
1970, June 26, 1970, and July 9, 1970 raquesting that certadn iaforwatlsn v

: ﬁhich you suhmitted to. &h@ Atowic hﬁergy Commissian be wizhhcld frﬂm pub~
- 1ie &i@cleaure.-~,~-

Ye. have determimed %hat dl&clsaare of tﬁe iu*ormntign conta!ncd in the
degunients listed helow is not required in the piublic intervast nor by
10 CFR Part 92, and would adversaly affect the interests of The Babeock &' S
- Wlecox énmyany or Tuke PeWﬁr Company. . Accordingly, wve are withholding the_ﬂ"
- informotion contained in the following dccu&ants fram yub’ic inagectinn
E putouanz o Qaction 2 790 of 13 sra ?axt 2. Co

. a&&~19&52 “ane*?hrnugh %team G&naratar x@search “and Qevelogmeat
Report” whick sumarizes davelnnmant and easting comgleted to pr@~'
Covide econfidence the once«throngn«cteaa generator will perforn ag -
. @mpvcaed and will g&ve satiefactory $arvice throughout Lt% desipn
. life.- , P TR R .

100&2 Suppl 1 - tevis@d pagea to BA&»I@QQZ, absva,’»
;BAleﬂQOS Rev./i “Intﬂrnals Vént.?alve Tv$laat§an“ éhich ﬁesnrihaa
the iﬂterna1$ vent valve evaluation program and the redulis of teats

conducted on a prototype in&aznals vent valva fer uae on Pﬂ% planeg -
designa& ﬁy's&w,‘,,. O -

EAU«IGGGS Part 2, Eev.', ! uel Aa&emblf Qtreaﬁ and ﬁeflaatien -
Analysis for. Lnss~o£~ aolant Accident and Sedsmic Ixcitation™ which -
presents information on tha Teactor vesoel. and fuel azsenbly dynam;c
models and on the tests perforned to establish fuel assexhly frew o
Ahﬁuancy and. daﬂpi1g valuea uﬁad in the aﬂalyaes* : Lo

'1'Béﬁ%10§09 ‘Fffect af %uel ﬁs& F%ilura on Cnarﬁencv Core f@alinw

‘ .Zé”ucnxvaﬁﬁzs' wzxca deacribeﬂ teat? rum ta ‘evaluate
‘ o:-ncs» -

u S GOVERNMENT PRINTING OFFICE ; 1969—0 364—593
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rod cladding failure mﬂah&nigmﬁﬁ’ cladding qwelling and parforation,

brittle failure of eladdingﬁ and eutectic formation between zirco-

nium in the cladding and iron and nickel in spacer grids. An

analysis is p@rﬁarmed to evaluate the effect of clad gwelling on the
' ability to cool 1&& core. fallowing a’ loas«af=¢aalant aeciﬁent*

BAW-10012 "Rgacter Vessel Madel Flew Testa” wnich sumaatizes the

development and ﬁestin@fwork that has. been. completed to provide

information relative to the hydraulic characteristics of a typic&l
: Eaheock & Wilcax maactor vessel and intarﬂals.

AQ~19023 “Ccmputat Codes and Eethods Used in ?erfotming LOCA L
_© Analyses" which provides a description of the inter-relation of -
" various computer codes and snalytical -techniques wwed by Babeock &
‘Wilecox in assessing the sequeénce of events and consequences asaoci»
ated wi:h a loss~ofweaalant accident in its nuclear gystems. -

Duke Pover Cempaay A@glicauian Amandm@nt ¥o, 14 dated July 9, 1970 o
which contains proprietary answers to AEC questioas posad in lettoexs
dated February 13; 1970, aad March 3 1970. . :

Withholding of this 1n£@kmatioa Erom public inqpeetion, shall not, hcw«‘
ever, affect ghe right of parsona pzeperly ‘and ditactly aencerned to :

inapect it.
’iSincaraly,r",
Y. Petér A. Morris, ﬁiiﬁééeif:-f
.~ .. Bivieion of Reactor Liceusing
DISTRIBUTION:
AEC PDR (3)
Docket Files (3) S SR
- DR Reading . .. | e T
DRL Reading = " = S e

PWR~2 Reading

R. 'C. DeYoung

¥, W. Katras (2) - A o _

A Schwencer T O S S PSR

CRESS omcs} ADI_PH_B,Q_____.___."__- DRLTPWR-Q ,‘__:,17.‘»_ S DP‘LJAD/PWR DRL ________ _____ »
T47, R06, 07 @/WX/ AL d W - L
- SURNAME> .bJ.v' J_.(‘Long-.-.-;.f-‘;.._"_..;__‘__;.' ............. RC oulle ... _.)PAMQ;-;;LQ ........ i e

DATEp -12/16/ZO ........ 121 llo“nf ..... 1311&&20~0"4_1211747n ..... o 19}E§bnu;n: ........... ; ............ ‘
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50-270 A 1970 -
and.se3~2a7 | " R T

Buke ?cwer Coapany
ATTH: Hr. austin C. Tﬁies
’ Vice President

- Production & aperation
Power Building .
422 South Church 3rreet
Charlbtte, Horth Carolina 28201

Jear ﬁr. Thies' ~

This is in respcnse to yout 1etters dated ﬂctob&r 16, 396 Fébruaxy 9,
1970, June 26, 1970, and July 9, 19790 requesting that. aerﬁain information
which you submitted to the Atomic Rn&rgy Cammimalmﬂ ba witnheid £rom puh»
lic disclosure.

" He have datetmtneé ‘that’ disclcsure ef the in‘ormatloq containea in the
docuneats listed below is not reauired in the publie interest ner by
‘10 CPR Part 9, and would advataely ‘affect the’ intevests of The Babeock &
Wilcox Company or Duke Power Company., éacordingly, ge are withholding the '
information countained in the following documents from public iasp@ctinn
purauant to Sactiom 2, 799 nf lﬁ CFR Part’ 2.' Che o

BAW- 19002 ‘Bnce*fhroaah Ste&m Geuarator Fesearch and ﬁevelogment ‘
Zeport” which summarizes developuent and testing compléted to pro-
vide confidence the once-threcugh steam gemerator will perform as -
expéeted and will give satisfaeﬁory service throughcut its design
life. ,

~10002 Suppl. 1 - revised pages to , W~139@2, abava.

%AH-IOOGS Rev. 1 Intcrnﬁ1s Vent ?alva BVQIQatxon vﬁicb descrihes
the internals vent valve evaluation program and the resulis of. tests
" conducted on a ﬁrototypo internaln vent valve for use on PR pl&ntu
ﬁegigned by B&W., . ,

'fBAWwIOOO& Part 2, &av. 1 ”Fuel Aasenbly Strass and Beflecaion .
Analysis for Lnas»af»ﬁoslanﬁ fecident and Seismic Exeitation” which
presents information on the reactor vessel and fucl assoenbly dynamic
models and on the tests performed to cstablish fuel "ﬂsemhly fro-.

quency and damping values used in the aqalyraa. S S »&ﬂﬁf"
BAR~100039 "Effect of Fuel Wmd Eailure on Emergency Core Goolina : ?”%)/ .
m¢mE’Jffectiveness uhich deserd es tests rw tu»avaiuate [FoTentiAL fuc —
SURNAME) R s D DR ’ \
R I L T e e
FOl‘mAEC-318 Rev.o5m) 1 UscommemwemwmoomE O
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" ‘rod cladding failure’ ﬁachaniéms. cladding swellinw and perforation, :
‘brittle failure of ¢ladding, and eutectic formation between 2irco- .
. nlum in the cladding and iron and nickel im epacer grids. An . .
. analysis is performed to evaluate the effect  of clad gwelling on the
.ability to cool the core following a 1oss~of~caa1aat accident.. '

4 BAN~10012 "Reactor Vessel Eodel Elow Tests" uhich summatiaes the
-development and testing work that has been complated to provide :
information relative to the hydraulic characterisﬁics of a typical
Babcock & Wllcox reactor: veasel amd intetnals.-. : _ o
BAH»lOOZB "Camputar Codes. and ‘Methods Used in Performing LOC&
‘Analyses” which provides a ‘description of the iater-relation of
various computex codes and - analytical techniquvs uaad by Babeock &
Vilcox in assessing the sequence of events and consaquences associ~
ated with 8 1omsmofwccalan: accident 1n its nuclear systems.v
Duke Power Compﬂny Application Amendm@nt ﬁa. 14 dated Ju]y 9, 1970

" which contains proprietary answers to AEC questions posed in lettera i
fdated FebrLary 13, 1979, and March 3, 1970 A . o

Withholding oi this 1pf01mation from public 1nspectiou, shall aet, how=
~ever, affect the right of persona propetly and directly eoncerned to'
inspect it. e
if.S;ncéreiy,.“;:- L
: %’lv:Peter A. ﬁorris, Birector
o Division of . Keactor Lieauming
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Docket Nos. 50~269 CL '?J jiﬁ:ff;:f‘" ;

" Mr. AL C. Thies. -

" Duke. Power Company L%?Lﬁﬁ*:f,

50-270

Vice President’

Box 2178 - A

"‘Charlotte North Carolina_ 28201,}‘{j_ = ?}‘ff'j'f‘Yéviz ;fi3;

Dear Mr. Thles,,;f':

i -

‘<W1th regard to your letter of July 17 1970 requestzng an exémp-
" tion for the use ‘of respiratory 9rotective equipment, we need
:-addltlonal information to complete our evaluation of your request.

‘Most of the information’ requlred is set forth in 10 CFR 20.103 ¢(3)

subparagraphs (i) tbrough (1v) and in the Notice of Proposed

-.Rule Making by the Atomic Energy Commission 10 CFR 20, Standards'

for Protection Against Radiatlon,~”Exposure of Individuals to

. Concentrations of Radioactive Material in Restricted Areas,” ° i -

'published in the Federal Register Novémber ‘4, 1967 (Volume 32,

" Number 215/ pages 15432'to 15434) (enclosed). Suboaragraph
20.103 C(4) of the Notice of- Proposed Rule Making further 1temizes
" the: 1nformation we. need In addition, we are currently requiring .“;'

‘licensees to prov1de operatlonal ‘and administrative procedures for

”ﬁproper use. of’ respiratory protective’ equipment including prov1~-; T
_sions for planned limitations om worklng tlmes as . necessitated

‘rThe Notice of Proposed Rule Making, as published in 1967 includes

by: operational condltions..f,.,‘v

an Appendix E which itemlzes the protectlon factors that may be

-~ allowed.for various typés of aquipment (see, enclosure) On
- Appendix E of the enclosure ‘we have noted three changes.in the

1rotection factors to reflect our current thinklng These pro—
tection factors are judged approprlate for ‘respiratory protective

-equipment approved by the U. .S. Eureau of Mines. Equipment not

approved under U.S. Bureau of Mines Approval ‘Schedules wmay be
used only if the licensee demonstrates' to the. Comm1551on by

,testing, or,on’ the basis of reliable test informatlon,_that ‘the " ;

o -

SR SR N

OFHCE)
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material and performance characteristicS'bf the equipment are ‘at f? .

least equal-to! ‘those afforded’ by U S Bureau of Mines approved

‘ equipment of - the éame type.A;;.

B

$When the exemption request is: grantcd the Oconee Techni;al ‘

Specifications should ‘be' amended to’ nrov1de information

-and requtrements similar to those 1nc1uded in'the Technical -

Specificatione for Conuumers Power Company s Palisados Plant

(Docket No. 50*2)5) Sectlon 6 A 5 f:l} . 'g,?,y

e’ currently ant1c1pate tmat our’ action on. your exemotlon f',
© request’-can be- ‘completed by the ‘time of the - 1ssuance of the -
Oconee Unit 1’ Operatlng Llcense., Timely response to the infor--

mation requested will. help expedite our review of your request'~

so that we can neet this schedule.x

Notice of Proposed Ru1e~;5@*f
Making, AEC (10 CFR Part 20)
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Docket Nos. 50 269
: o 50 270 N
©and'i50-2875 \ .

LY . w
A . . A

-

: ‘ Mr. A C Thies
Lo Vice Pre51dent T N
e T Duke Power Companv ;f,bg,'"'
" ::Box 2178 . o

Charlotte .North Carollna Szoifﬂfn ii;’*"

~

'Dear~Mr};1n1éSE'f':5fﬁ: 7*”,.?

.

- With regard to your letter of “17"£l970 concernlng an ; T L
exemption- for uue of reeplrator“protective equlpment we.;3 “< )
will need additlonal 1nformat¢o Nn order to complete the
M:proce351ng of vour request. Host\of ‘the details required are’
set forth-in 10 CFR 20.103.C(3) 'su ,aragraphs 1) through - .. -
(iv).and in. the Proposed Rule‘Maklné\by the Atomic Energy” . .. -~ ...
- Commission 10 CFR 20, . Standafds- for \Rrotection Agalnst Radia-:
'tlon, ‘Exposure -of- Individu ls to. Coi&entratlons of Radloactlve s
. Material in Restricted Are s; publlsh'd in  the Fegeral o
~Register November 4, 1967 (Volume 32, mber 215 pages.- 15432
to 15434) (enclosed) “Su paragraph 20 3 Q(A) of the .-
Proposed Rule Maklng fur er 1temlzee ‘th 1nformation which ) .
“.we.'need.: In addition, we are currently requiring the' 11censee ' oo
‘to provide’ operatlonal nd admlnlstratlve ocedures for A
~ proper use of’ resplrat ry orotectlve equlpm t 1nc1ud1ng
»-prov131on°‘for ‘planned 11mitations ‘on workingy tlmes as
nece,51tated by oper tlonal conditlons.vvf-

’

. ¥ N . s ,-._v

Lo The Pronosed Fule c >
o LT an appendrx which temlzed the’ resplratory prote'tive credit
-+ . which. maysbe alle ed: for various types of equipme t (see.
o ;,'enclosure) - As‘ oted in Appendix E. of the enclosure three
w oy of the’ protectl factors Have been changed in orde tor .
; ‘,prov1de you infbrmation which - 1szconsistent'with -our ‘current f"A
.thlnklng.v ‘Thege resplratory protection factors. are Judged ’lfa”‘l a
appropriate fdr -respiratory protectlve equipment ‘approved.” '
iby the U S Bureau of Mines. Equ1pment not, aporoved under {;}

..omcs;
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" dsed -only: if. L
“testing, or... L
N_at the material ) N
aCteristics ‘of the eq,.pment are at least
\d by<U~S< Bureau ’ j -
;Whéﬁitﬁe:exemﬁﬁionirequ . o
1Specif1ca”ions ohould .be 70 . provide information AR i} e
‘ T included in the Technical ST
; completlon of processing * P
IiLh the 1squance of g*\ .

Petcr A Worr-s, Dlrector

Proposed Rule{Makin AT
‘ ALC (10 CFRJPart 20)-
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Docket Nos. 50-260 - .0 ‘::f" B ﬁ,:pecémb§f323;'1976'*
and 50-287°

‘buke Power Company . - .
- ATTH: Mr. Austin C. Thies < -
Vice President - =
Production & Opetation
- Power Building -
422 South- Church a?reet e
Charlotte, - North Carnlina 28201'"“ f v

Baar Hr., Thiea*i

This is in raspan&e to yaur 1atters dated October 16, 1969 Febzuary 9
1970, Juné 26, ‘1970, and July 9, 1970 requesting that certain iufexmation
" which you submitted to th@ Atomic Ene:gy Ccmnissina be withheld frow pub~’
lic dlsclosure.» - '

we have determined that discloﬂure of the 1nformation eontained in the
documents listed below is not required in the public interest mor by
10 CFR Part 9, and would adversely affect the interéests’ of The Babeock &.
Wilcox Company or Duke Power Company. Accordingly, we are withholding the
‘information contained :in the following' documents fram public 1nspectzon .
‘pursuant to section 2. 790 of 10 CFR Part 2 : : s

BAW-10002 ‘hnce~Thraugh %team G@nerator Eesearch and Develegment
Beport" which summarizes develogment and teating completeu to pro—
vide confidence the once-through steam gemerator will perform as
expected and- will give satisfactory ﬂervice tbzaughout its aes gn*
life. : o A - o

BA““1°°°2 3“991 1= revised pages to BA W»lﬂﬁﬂz above. . ;~f"'¢

BAWleQOS, Rev. 1. Internals Vent Valve: Evaluation which,de"cribes .
the internals vent’ valve evaluation program and the’ reaults of tests .
conducted on' a protatype internals vent valve far use onAPuR plantm . L
designed by B&W. . . : o

BAW-10008 ?art 2 Rev. 1 ”ruel Assemaly Stress and ﬁeflectian :
Analysis for Loas—o‘-ﬁoolant Accident and Seismic Excitation® which
‘presents information on the reactor vesgel and fuel assembly dynamic
~-models and on the tests performed to establish fuel aasembly fre-‘ T
“'quency and damging values uued in the analyses. . , o
_ »  4/‘
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T  Duke Power Cowpany '~~~ . . .= 2= " : . .December 23, 1970 ":
rod cladding failure machanisms. claddinv swelling and perforatlon,:
., brittle failure of cladding, and eutectic formation between zirco-
~nium in the eladding ‘and iron and fickel in spacer grids.” An =~ .. |
lanalysis is performed to evaluate the effect of clad. gwelling on the,
. ~ability to- cool- the ccre folicwing a loss~ef~coolant accidant. '
'”"BAW~10012 "Reactor Veseel Mgdel Blow Tests" which summarizes the
~-.development and testing work that has been completed to provide .
-  4information relative to the hydraulic characteristics of a typical SR
LT 'Babcock & Wilcox reactor vessel and internals.
_ I,BAW~10023 "Computer Codes: and Methcda ‘Used 1n Performing LOCA
. Analyses" which provides a description of the inter-relation of
various computer codes and analytical techniques used by Babcock &
- Wilcox in ‘assessing the sequence of events'and consequences associ-
. ated with a losa«efwcoolant asc1dent in its nuclear systems. '
.{Duke Pover Ccmpany Application Amendmsnt No. 14 dated July 9, 1970
- which contains proprietary answers- to AEC questions posad in letters
' .;dated February 13, 1970 and March 3,.1970.
Withholding of this informacion from public inspection, shall not how»"“'
ever, affect the right of persons propetly and diractly concerned to _ :
insgect it. R e . Co- R T
4 | ', Si,nce.rely; |
: Ongmal Slg'xed by
Peter A Morris™ S
.. .Peter A.-Mqrris, Difeétbrw
- Division of Reactor Licensing
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Pocket Nos. 50-260%7 . T L7
and 50-287. - o S DFG 2 \970_ L

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

Vice President .

Production & Operation
Power Building A
422 South Church Street
Charlotte North Carollna 28201

Gentlemen

During out review of your appllcation for an operating license for the
Oconee Huclear Station, we requested the comments and recommendations
"of the U.S. Department of the . Interior, Fish & wWildlife Service, con- .
cerning the radiologi¢al impact of the proposed facility on the areas
of responsibility of the Fish & Wildlife Service. .

A copy of the Fish & Wlldllfe Service Report dated November 24 lQ70
is. enclosed for your information.  Copies of this report are also being
“sent  to the approprlate State ‘and local officials.. The.radiological
- safety aspects. of the material in the report will be considered in the
evaluation of - the safety of your project by the regulatory staff and
) the Adv1sory Committee on Reactor Safeguards - OQur conclusions will be
. included in the safety evaluation which we will prepare prior to the
issuance of an" operating license for your nuclear power unit. '
We call your attention to. the recommendatlons of the Fish & Wildlife:
Service as they .relate to the Oconee Nuclear Station and request that
you cooperate with the Service in modifying and developing your detailed
plans for radiological surveys R o .

- The reports which you will submit on the preoperational surveys will
_ continue to be evaluated by the Commission and by the Fish.§& Wildlife
Service prior.to the issuance of an operating license in this proceeding.
- The reports of surveys made after operations have begun will be 31milarly
reviewed. You are requested to furnish these reports directly to the. »
Commission: in twenty copies, and we will forward copies of the reports
*to the Fish & Wlldlife Service and make other appropriate distributlon.

A 'Matters discussed in the Fish & W1ldlife Service Report properly relating f?
" to our responsibilities under the National Environmental Policy Act will .
be handled. in accordance with the Interim Guidelines of the'Conncil on »ﬂ/

OFFICERD | ool S
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buke Power Compeny

2 DFP 2‘ 70

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

. been received.

. Enclosure

F&HS. 1tr dcd‘11/24/7o

ce: See page 3

Thereafter, the AEC may not issue a permit

'-:?; ' Sincerely, j:

Ongmal Slgned by o

- Peter A. Morris -
Peter A. Morrls, Director & - .
Division of Redctor Licensing.
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‘:'Mr. J. Bonner ‘4anly, mrectcr .

-l'State Development Board - ey St R

.. 7 . Hampton Office Building - UL i
':'_"-‘_’_‘j":'.'.."Columbia, So..tth Caroling 29202 R

 Mrl Reeae A Sh.bbard R B S
< Cotmty: Supervisor of Oconee : [ P A
oL e Cowmty L TS T s o '1~-3=- O T
(_‘.Anderson, South Carolina 29622 T AN

"'vcc w/e encl..'“ "

; “-'Mr Wllliam M. «i.hite, ,Chief R
 ;(Division of River Basin Studiea R b
- Bureau of Sport Fisheriea and w11dlifa .
. U.8. Departmant of the. Interior S
}~Washing*on, B c. 20240 e
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- 50270
. and '50-287

eeTc - oo

Duke Power Company -
ATTH: M=, Austin (. Tbi@s
: Vice President: o
Production & Gpami:icn
Power Building
422 Scouth Church Street ‘
Charlotte, Hoxth Cavelina 28201

Dear Mm 'Khies :

: A cepy of a repart; dateé Sepf;ember 23 1970 from the Advisory Cmittea
. on Reaetor Sdfeguarda to Chairmn Zeaborg is eaclmefl for yomf
-infomaaion, o

The repozt raiatc»s to t!:ze Gomit&ee 8 mv:lma m ﬁm Duk &a Pm;er
Company's application for s license to apami:e the Gcon&, Mclear Pla:;t
Unit. 1 in Qconee Conm:y, South Camiinaq o R L=

- Sincezeiy i

- Jliginal S:gned by .
. PeterA.Moms

Pager A;. Eéﬂxriag Director
‘ .. Divizion of Reactov Licemsing
' Emelosure: . o B
ACRS letter dated 9/73/78
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‘ ) .-~ Docket File® (3) {// oo

R e DR Readlng s OCT 1 '

[ R _VPWR—Z Readlng '
S fees BT RCDeYoung:
e AP R ’CGLong

- Docket Nos, 50-268 . ... * "% " gEg. 0GC -
. ‘50270 B CALoﬁeJoy, OC

. and - 50-—287 DR 'FWKaras (2)- -

B Duke ‘Dot Cmixpany R Lo e e
TN A'mv Me: Austin €. Thies™ " . .o+ T ol ol
= - Vige Prasident . ST e LT

Production & Operatian S T e
Power Building  ° - ;
‘422 Seuth Church Strest * « - 0 oL
jCharlbttea North Caralina 28201 ST

cIn oﬁ'der t:o complete our reviety of yoar appliéation for a facility 11cense SN

to oparate the Oconee Nudlear Station Unit Ne. 1, it will be neeessary o AN

. that you provide finaneial dats in dccordance with Saetion. 50,33(f) of \

e 10 CFR Par€ 50, a coﬁy of uhich 1s encloaed This informatioa should S AN

S ﬂnelmde“ ' : : : . : :

1;. E Estimated anﬁual cﬁoéts of oparaeiﬂg the mzclear facili%:y for a -
'jfive—yeat parioﬂ.-~ : :

2, Estimated cosﬁs ‘of permanantly shutting dcwn the facility and main-"
taiuing it in a safe condition, 1f and when it may oceur .. :

N Tb,e above data should be filed as an amendmant to your application wit'h S
. . three coples pigned under oath of affimatmn and ninetean additional con- ‘ ‘
. formed copies. The information eontained in vyour 1969 Annual Report which - -
-~ you recently submitted with your. tranemittal letter dated September 24, EERIAN
. 1970, should be indogpdrated in your amendment by referencaD and no. further R
. copies of your 1960 Annual Report need ba submitted o

SincerelYp LT .
' Original Slgned by R e
Pe&rA Morris - L’»; S

. Peter A. Morria, Director P
' Division of Reactor Licemsing
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