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Duke Power Company 
ATTN: Mr. Willia 0. Parker, Jr.  

Vice President - Steam Production 
422 South Church Street 
P. 0. Box 2178 
Charlotte, North Carolina 28242 

Gent leman: 

The Cosission has issued the enclosed Amndments Nos. •.• , and 2 '3 
for Licenses Nos. DPR-38, DPR-47, and DPR-SS for the Ocone Nuclear 
Station, Units Nos. 1. 2, and 3. These aiumnonts consist of changes 

to the Technical Specifications and are in response to your requests 

dated February 25, 197$, as revised May 7, 1976, and dated 3Jue 11, 
1976.  

These asmendments (1) revise the Technical Specifications to establish 

operating limits for Unit 2 Cycle 2 operation based %yo an acceptable 
Emergency Coe Cooling System evaluation model conforming to the require

ments of 10 CPR Section 50.46 and (2) terminate the operating restrictions 

impesed on Unit 2 by the Commission's December 27, 1974 Order for Modi

fication of License.  

Copies of the Safety Evaluation and the Federal Register Notice are 
also enclosed.  

Sincerely, 

A. Schvencer, Chief 
Operating Reactors Branch #1 
Division o1 Operating Reactors 

Enclosures: 
See next page 
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Duke Power Company

Enclosures: 
1. Amendment No. to DPR-38 
2. Amendment No. to DPR-47 
3. Amendment No. to DPR-55 
4. Safety Evaluation 
S. Federal Register Notice 
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See next page 
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Duke Power Co:-mpany - 3- June 30, 1976 

cc %,/enc].oosu .'cs: 
Mr. Willijam L. Porter 
Duke Power Company 
P. 0. Box 2178 
422 South Church Street 
Charlotte, North Carolina 28242 

Mr. Troy B. Conner 
Conner (', Knot ts 
J 747 Pennsy]vania Ave nue, NW 
Washington, P. C. 20006 

Oconee PuAMic Library 
201. South Sprin'-• Strcret

Wailhalla, South Carolina 29691 

Hlonorab]e RCe;e A. ]uhhb rd 
County SupvrviJsor of Oconee County 
Walhal]l.a, Souh Carolina 2962].  

Office of Intergovernmnntal 
Relations 

116 West Jones Street 
Raleigh, North Carolina 27603



UNITED STATES 
0 NUCLEAR REGULA~rORY COMMISSION 

C I 0 WASHINGTON, D. C. 20555 

DUKE POWER COMPANY 

DOCKET NO. 50-269 

OCONEE NUCLEAR STATION, UNIT 1 

AMENDMWNT TO FACILITY OPERATING LICENSE 

Amendment No. 27 

License No. DPR-38 

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

A. The applications for amendment by Puke Power Company (the 

licensee) dated February 25, 1975, as revised May 7, 1976, 

and dated June 11, 1976 comply with the standards and 

requirements of the Atomic Energy Act of 1954, as amended 

(the Act), and the Commission's rules and regulations set 

forth in 10 CFR Chapter I; 

B. The facility will operate in conformity with the application, 

the provisions of the Act, and the rules and regulations of 

the Commission; 

C. There is reasonable assurance (i) that the activities authorized 

by this amendment can be conducted without endangering the 

health and safety of the public, and (ii) that such activities 

gill be conducted in compliance with the Commission's regulations; 

D. The issuance of this amendment will not be inimical to the 

common defense and security or to the health and safety of 

the public; and 

E. The issuance of this amendment is in accordance with 10 CFR 

Part 51 of the Commission's regulations and all applicable 

requirements have been satisfied.  

2. Accordingly, the license is amended by changes to the Technical 

Specifications as indicated in the attachment to this license 

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

FOR THE NUCLEAR REGULATORY COMIISSION 

Karl R. Goller, Assistant Director 
for Operating Reactors 

Division of Operating Reactors 

Attachment: 
Changes to the Technical 

Specifications

Date of Issuance: June 30, 1976



UNITFD STATFS 

NUCLEAR REGULATORlY COMMISSION 
((i,: 0 WASHINGTON, D. C. 20555 

DUKE POWER COMPANY 

DOCKET NO. 50-270 

OCONEE NUCLEAR STATION, UNIT 2 

AMENDMPNT TO FACIITY OPERATING LICENSE 

Amendment No. 27 

License No. DPR-47 

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

A. The applications for amendment by Duke Power Company (the 

licensee) dated February 25, 197S, as revised May 7, 1976, 

and dated June 11, 1976 comply with the standards and 

requirements of the Atomic Energy Act of 1954, as amended 

(the Act), and the Commission's rules and regulations set 

forth in 10 CFR Chapter I; 

B, The facility will operate in conformity with the application, 

the provisions of the Act, and the rules and regulations of 

the Commission; 

C. There is reasonable assurance (i) that the activities authorized 

by this amendment can be conducted without endangering the 

health and safety of the public, and (ii) that such activities 

will be conducted in compliance with the Commission's regulations; 

D. The issuance of this amendment will not be inimical to the 

common defense and security or to the health and safety of 

the public; and 

E. The issuance of this amencLment is in accordance with 10 CFR 

Part 51 of the Commission's regulations and all applicable 

requirements have been satisfied.  

2. Accordingly, the license is amended by changes to the Technical 

Specifications as indicated in the attachment to this license 
amendment.
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3. This license amendment is effective as of the date of its issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Karl R. Goller, Assistant Director 
for Operating Reactors 

Division of Operating Reactors 

Attachment: 
Changes to the Technical 

Specifications

Date of Issuance: June 30, 1976
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... .. UNITED STATES 
.0 ' NUCLEAR REGULATORY COMMISSION 

"WASHINGTON. D. C. 20555 
• jl" : ,j' . • 

DUKE POWER COMPANY 

DOCKET NO. 50-287 

OCONEE NUCLEAR STATION, UNIT 3 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 23 

License No. DPR-55 

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

A. The applications for amendment by Duke Power Company (the 
licensee) dated February 25, 1975, as revised May 7, 1976, 
and dated June 11, 1976 comply with the standards and 

requirements of the Atomic Energy Act of 1954, as amended 
(the Act), and the Commission's rules and regulations set 
forth in 10 CFR Chapter I; 

B. The facility will operate in conformity with the applica-.-o, 

the provisions of the Act, and the rules and regulations fý.  

the Commission; 

C. There is reasonable assurance (i) that the activities authoiized 

by this amendment can be conducted without endangering the 

health and safety of the public, and (ii) that such activities 

will be conducted in compliance with the Commission's regda.;tions; 

D. The issuance of this amendment will not be inimical to the 

common defense and security or to the health and safety of 
the public; and 

E. The issuance of this amendment is in accordance with 10 CFR 
Part 51 of the Commission's regulations and all applicable 
requirements have been satisfied.  

2. Accordingly, the license is amended by changes to the Technical 

Specifications as indicated in the attachment to this license 
amendment.
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3. This license amendment is effective as of the date of its issuance.  

FOR TME NUCLEAR REGULATORY COM1iSSION 

Karl R. Goller, Assistant Director 
for Operating Reactors 

Division of Operating Reactors 

Attachment: 
Changes to the Technical 

Specifications 

Date of Issuance: June 30, 1976



ATTAC.U]i',T TO LICE[ISE A!hiJT'S

A1RMD'Th&Th1TRN NO. 27 TO fLi?- -/ 

AIE-DI-fENT NO. 27 TO DIR-47 

AM'NDMhENi J 0. 23TO DPR-ý5

DOCBTS NOS. 50-26, -20 AND 50-287 

Revise Appendix A as follows:

Insert aLeRemove ]aTe s 

2.1-3a 
2.1-3b 2.1-3C 

2.1-5 
2.1-8 
2.1-li 
2.3-2 
2.3-3 
2.3-6 
2.3-9 
2.3-12 
3.5--7 
3.55-8 
3.5-9 
3.5-10 
3.5-11 
3.5-1-4 
3.5-l1Ia 

5.35-15 
3.5-19 

3.5-22 

3.5-24 
3.1.1-1 
.1. 1-9 
4.2-3 
4.6-1 
4.6-2 
5.3.-1

2.1-3a 
2.1-3b 
2.1-30c 
2.1-3d 
2.1-3e 
2.1-5 
2.1-8 
2.1-11 
2.3-2 
2.3-3 
2.3-6 

*, 2.5-9 
'2.3-12 
3.5-7 
3.5-8 
5.5-9 
3.5-10 
3.5-11 
3.5-14 
3.5-.14a 
3.5-15 
3.5-19 
3-5-19a 
3-.5-19b 
3.5-22 
3.5-22a 
3.5-22b 
3.5-24 
3.11-1 
4.1-9 
4.2-3 
4.6-1 
4.6-2 
5.3-1
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The safe(ty imits; presented for Oconeq l•nit 2 h;,ve been generated using 

BAW-2 rit ic 1 heat flux correlation and Lth .Reactor Coolant System 

flow rate ot 107.6 percent of the design flow (131.21x10 lbs/hr for 

four-pump operation). The flo¶k2 5 ate uti]ized is conservative compared to 

the act.ual measured flow rate.  

To maintain the integrity of the fuel cladding and to prevent fission 
product release, it is necessary to prevent overheating of the cladding 

under norm:al operating conditions. This is accomplished by operating 

within the nucleate boiling regi.mc of heat transfer, wherein the heat 

tra.ns fer co-!f f Ici :ent is large ,.nough so that tLhe clad surface termperature 

is only slight Iy greater, than the ('ool.ant temperature. The upper boundary 

of the nucl .eat'e ho iling regime is termed "departure from nucl]eate boiling'' 

(M)NB),. At this point, there is a sharp reduction of the heat transfer 

cefficient, which would result nl high cladding temperatures and the 

possibilit y of cladding failure. Although 1)NB is not an observable 

parameter during reactbr operat ion, the observable parameters of neutron 

powe) r, eactor coolant flow, temperature, and pressure can be related to 

I)N!; thir rough the use of the BAW--? corrcla.kio, (1). The BAW-2 correlationtt 

has bWen developed to predicl DNB and the location of D1NB for axially 

uniform and non-uniform heat flux distr ibutions! The local DINB ratio 

(l)NBR), defined-as the rat io of the heat flux that would cause D)NB at a 

particular core location to Lhe actual heat flux., is indicative of the 

margin to DNB. The minimum value of the I)NBR, during steady-state 

opera ilop, normal operational transients, and anticipated transients is 

limited to 1.30. A DNBR of 1.30 corresponds to a 95-percent probability 

at a 95 percent confidence level that DNB will'notoccur; this is considered 

a conservative margin to D)NB for all operating condi.tions. The differenc:e 

bet. :een the actual core outlet pressure and the indicated reactor coolant 

svst em pressure has beene con:idered in determining the core protection safety 

limits;. The difference in these two pressures is nominally 45 psi; however, 

only a 30 pSi drop was assumed in reducing the pressure trip setpoints to 

corre';pond to thi elevated location where the pressure is actually measured.  

The ciurve presented in Figure 2.1-1B represents the conditions at which 

a minimum )N1I, of 1.30 is predicted for Lhe maximum possihie thermal..  

power (112 percent ) when four re.nctor coolant pumps are operating (mJininuim 

reactor coolant flow is 141.3xio Ibs/hr) . This curve is based or. the 

following nuclear power peaking factors with potential fuel. densi.fication 

and fuel rod bowing effects: F N = 2 67 N 1.78; F N = 1.50. The 

design peaking combination resultts in a more conservative DNBR than any 

other power shape that exists during normal operation.  

The ci"vte•s; of Figure 2. I--2H are bav:;cd on tihe mtore restrictive of two 

thermal limits and include the eflefcts of pol:cntial fuel densification 

and Itnv 1 o i )(l 1oWi ug :

Amendments Nos. 27, 27 & 232 .1-3a



N 
1. The 1.30 DNBI)Il limit produced by a nuclear ivnking factor of F = 2.67 

or th, combi ination of Wie radial peak, aNial plak and positiop4 of the 

Mial peak hcal yi, cld. no less than a 1.30 IJMIR.  

2. i'ml" comlbinal ion of radial and axial peak that ates. central fuel 

mel.ting at the hot s;pot. The lJmi.t is 19.8 kw/ft for Unit 2.  

Power peaking is not a directly observable quantiry, and, therefore, limits 

have been establi shed on the bases of the reactor power imbalance produced 

by h1' power peaking.  

The specified flow rates for Curves 1, 2, and 3 of Figure 2.1-2B correspona 

to the e.,pected minimum flow rates with four pumps, three pumps, and one 

pump iii each •.l ol, respective ly.  

The curve of Vig,-ure 2.1-LB is the most restrictive of all possible reactor 

coolant pump-max. i mum thermal power combi.nations shown in. Flgure 2.1-3B.  

The maximui;i thermal pow%.er for three-pump operation is 86.4 percent due to 

a power level trip produced by the flux-flow ratio 74.7 percent flow x 

1.07 - i9. porceii power plus the maxim'rum calibration and instrumen: error.  

'Tho ilixi mum therii,,1 po..tr for other coolant pump conditions are produced in 

a s Iim i a r manner.  

For echi cLIrve of Figure 2.1-3B, a pressure-temperature point above and to 

the left of the curve would result in a DNBR greater than 1.30 or a local 

Culknl] il y pt .the poinut of milii ii mum DNBR le-ss than 22 percent for that 

partictirular reactnor coolant. pump si.tuation. The 1.30 DNBR curve for four

pulp ope'rat ion is molre res ii i Cc iv than any other reactor coolant Ip)umllpi 

sittutil. on beca.use any rtsste/toumperal:iure poinlt above and to ( the left of 

the ftur--l•ip c(urve will. be above and to the left of the other curvess.  

RuEerences 

(1) Correlation of Critical Beat Flux in a Bundle Cooled by Pressurized 

1,'ater, BAW- 10000, M-larch 1970.  

(2) Oconee 2, Cycle 2 - Reload Report - BAW-1425 (Rev. 1), April 1976.  

r

Amendments Nos. 27, 27, & 232. W-1,
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T.ro mainuit.in the linil -ity of the fuel cladding and to prevent fission product 

relea;se, it. Is uic.sary to prevLnt overhiaeting of the clado nrg under normal 

ope .ratinng cod!, t.ionr - This is-; accompli shed by up rat.i •.g wihin the nucleate 

boil In g regime of hunt transfer, wherein the heat transfer coefficient is 

la-rge' enough so that the clad surface temperature is only slightly greater 

than the coolant tempoyrature. The upper boundary of the nucleate boiling 

regime is termed "departure from nucleate boiling" (DNB). At this point, 

there is a sharp reduct ion of the heat transfer coeffic ient; which would 

result in high claddingig t ampratures and the possibility of cladding failure.  

Al though I)NB is not an observable parameter during reactor operation, the 

observ'ible pnranmters (if neutron power, reactor coolamt flow, tempereture 

and pressui:e can be re]aied to D)NB through the us(- of tiLe W-3 correlation.(I) 

The W-3 correlat ion has been developed to predict DNB and the location of DNB 

for axially uni forn and non-unifarm heat flux distributions. The local DNB 

ratio (I)NBR), defined as the ratio of the heat flux that would cause DNB at a 

particular core location to the actual heat flux, is indicative of the margin 

t1o DNB. ThIl. iflniimtm v.aluie of the DNBR, during steady-state operation, normal 

operational transients, and antiicipated transients is limited to 1.3. A DNBR 

of 1.3 .Xorresp;d•'; to a 9,.3 p1 ercent probabili ty at a 99 percent confidence 

level that DNS will not occur; this is considered a conservative margin to 

I)NB for all opera ling conditions. The difference between the actual. core 

out et pri•.;-ure autn thc indicated reactor coolant system pressure has been 

considvet in ( vt i-einini.{tg the core protection safety ]ii:its. "lhe difference 

in ths' t.wo pressui;res is ini na lly 45 psi; however, only a 30 psi drop was 

asst"i' .d in, reduc n ttog In OW reSs.nhurt trip setpoilnts to correspond to the elevated 

location where , lite prssur(' is actuall]y mieasured. ' 

The c u rve p'resen te'd in Figure 2.1.-1C reprcsents the cond i t ions at which a 

riii mur iNl of 1.3 is pred icted for the maximum pss sib I e t:hermnal power (] 12%) 

-when four reactnr coo]lant pumps-are operating (min:i nitUl reactor cool.ant flow is 

131. 3 x 106 lbs/hr). This curve is ba:ed on tihe following nuclear power 

peakiing factors(2) with potuii ai fuel densificaLion effects: 

F N 2.67; FN 1. 7 8 ;FN 1.50 
q Al z 

The design peaking combination results in a more conservative DNBR than any 

other shape that exists durin, normal operation.  

The curves of Figure 2.1-2C are based on the more restrictive of two thermral 

limits and inclhide thi' effectts of potuntial fuel deinsif i[calion: 
" , N 

i. Tihl 1.3 I)NHRII I mit prlOhc(d by a nuc I ear Power peaking factor of FN = 2.67 

q(I !il' t'th tli inall ion "I ith ra.i al pLtk, axiaiI peak andt i)_)sitilOl of the 

axial Ip.,ak [hat yi , lds to Iv ss thian 1.3 lMIR.  

2. "h 'tno i ln) i ,a , ion ( f ti': 1 1l anda nlX i l peak a a;I
that * n i ",.5 v'eiitral] fuel l t ine I g 

ai I Ih hnot :'! :• . "f 'i, I ia it in 14 ( . W l;W..'/t1 I Un' Un it 1.

2.1-3c Amendments Nos. 27, 27, & 23



Power peaking is not a directly ohbservable quantity and therefore limits have 

been esLabl. ish•cd on the bas;g; 0f tof L reactor power imbalance produced by the 

power peaking.  

The specified flow rates for Curve:; 1, 2, 3, and 4 of Figure 2. -2C correspond 

t:o the expected minfimum flow rates with four pumps, three pumps, one pump in 

each loop arnd two pumps in one loop, respectively.  

The curve of Figure 2.]-1C is the most restrictive of all possible reactor 

coolant pump-maximum thermal powror combinations shown in Figure 2.1-3C.  

The curves of Figure 2.1-3C represent the conditions at which a minimum DNBR 

of 1.3 is predicted at the maximum possible thermal power for the number ol 

reactor coolant pumps in operation or the local quality at the point of 

minimum DNBR is equal to 15%,(3) whichever condition is more restrictive.  

Using avlocal quality limit of 15 percent at the point of minimum DNPR as a 

basis for Curves 2 and 4 of Figure 2.]-3G is a conservative criterion even 

though the quality of the exit is higher than the qua]lity at the point of 

minirmim I)•II.  

The IDXBR as calculat ed by the W-3 corrclIal ion cont inually increases from point 

of mini m P, I)R, so tha.t the cxit D)NI.R iWs 1.7 or hiLgher, depending on the 

pressure. Extrapolation of the W-3 correlation heyond its published quality 

range of +15 percent is justified on the basis of experimental data.(4) 

The maximum thermal power for three pump operation is 86.4% - Unit 3 

due to a power level trip produced by the flux-flow ratio 75% flow x 1.07 80% 

power 

plus the maximum calibration and instrument error. The maximum the-tinal pow.-er 

for other coolant pump conditions are produced in a similar manner. A flux-flow 

ratio of 0.961 is used for single loop conditions, 

For each curve of Figure 2.1-3( a pressure-temperature point above and to the 

]eft of the curve would result in a DNBR greater than 1.3 or a local quality 

at the point of minimum ])NBR less than 15 percent for that particular reactor 

cootlant pump s.itumation. The 1.3 DNBR curve for four-putmp Olup'rantion is more 

r(sr i t iye thmn any other reaictor cooltant pump situamti(n hbecumse any pru.sslre/ 

t empemroture point A bove and I. the Uell 1" tLhe four-pump vn ury, will W! 11)(hVew 

and to the Aeft of Lthe oher curvws.  

REFFER I:CES 

(1) "•;A• , Section 3.2.3.1.1 

(2) S;.R, Section 3.2.3.1..I.e 

(3) }-SA', Sueliou 3.L.3.1.].k

Amendments Nos. 27, 27, & 232. i--3l



(4) 'fliT foillowing papers wh.i.ch were presented at the Winter Annual Meeting: 

ASHE, November 18, 19(,9, during the "Two-phase FMow and Heat Transfer in 

Rod Brundles Symposiumf" 

(a) Wilson, . I al.  
"Cr i ica]. -l-a t Flux in Non-Un i furm llea L-r Rod Bund l es"

(h) Crl1 ]erstedL, et al.  

"Correlation of a Critical Heat Flux in a 

Water" 

2 J.- 3

Bundle Cooled by Pressurized

Amendments No. 27, 27, & 23
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During normaai plant operation with al\ reactor coolant pumps operating, 

reactor trip is initiated when the reactor power level reaches 105.5% of 

rated power. Adding to this the possible variation in trip seopoints due 

to calibration and instrument errors, the maximum actual power at which a 

trip would be'actuated could be 112%, which is more conservative than the 

value used in the safety analysis. (4) 

Overpower Trip Based on Flow and Imbalance 

The power level tri.p set point produced by the reactor coolant system flow is 

based on a pcwer-to-flow ratio which has been established to accommodate the 

most severe thermal transient considered in the design, the loss-of-coolant 

flow accident from high power. Analysis has demonstrated that the specified 

Power-to-flow ratio is adequate to prevent a DNBR of less than 1.3 should a 

low flow condition exist due to any electrical malfunction.  

Tle power level trip set point produced by the power-to-flow ratio provides 

both high power level and low flow protection in the event the reactor power 

level increases or the reactor coolant flow rate decreases. The power level 

t,rip set point produced by the power-to-flow ratio provides overpower EnB pro-

tection for all modes of pump operation. For every flow rate there is a maxi

mum permissible power level, and for every power level there is a minimum 

permissible low flow rate. Typical power level and low flow rate combinations 

for the pump situtations of Table 2.3-1A are as follows: 

1. Trip would occur when four reactor coolant pumps are operating if power 

is 105.5% and reactor flow rate is 100%, or flow rate is 94.8% and power 

level is 100%.  

2. Trip would occur when three reactor coolant pumps are operating if power 

is 783I.% and reactor flow rate is 74.7% or flow rate is 71.1% and power 

level is 75%.  

3. Trip would occur when two reactor coolant pumps are operating in a single 

loop if power is 51.7% and the operating loop flow rate is 54.5% or flow 

rate is 48.5% and power level is 46%.  

4. Trip would occur when one reactor coolant puiflp is operating in each loop 

(total of two pumps operating) if the power is 51.7% and reactor flow 

rate is 49.0% or flow rate is 46.4% and the power level is 49%.  

The flux-to-flow ratios for Units 1 and 2 ac.ount for the mIaxiimumn variation 

from the average value of the RC flow signal in such a manner that the 

reactor protective system rcceives a conservative indication of the RC fl.ow.  

For safety calculations the maximum calibration and instrumentation errors 

for the power level trip were used.  

The power-imbalance boundaries are established in order Lo prevent reactor 

thermal limits from being exceeded. These thermal limits are either power 

peaking kw/ft limits or DNBR limits. The reactor power imbalance (powev -1 

the top half of'core Minus power in the bottom half of core) rcduce• th'.,..,or 

level trip produced by the power-to-flow ratio such th:t the bouucliri ' ,fit 

Figure 2.3-2A - U iit 1 are produced. The powe"r--' 0o-flo'.° r:,tLo r.., • .L ,pc.'r[ 

.3--1B - Unit 2 

2.3-2C - Unit 3
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I evei trip and as:,ociated ruenctor power/reantor p;wer-imbalnce boundaries 

by I . C5);'.-Unit I for a 1% ilcW reduct ion.  

].07/ - Unit 2 

1.07% - Unit 3 

For uait 1, the power-to-flow reduction ratio is 0.949, and for Units 2 and 3, 

the power-to-flow reduction factor is 0.961 during single loop operation.  

LI~n?• t'p__to~s 

The pu:np monitors prevent the minimum core ])NBR from decreasing below 1.3 by 

trippd.i,'g the reactor due to the loss of reactor coolant pump(s). The circuitry 

monintorring pump operational siatu: provides redundant trip protection for 1MNB 

by tripping the reactor on a si gnal. diverse from that of the power-to-flow 

ratio. Tho pump monitors also restrict the power level for the number of 

pumps in operation.  

Reactor Coolant S;ysLtemf Pressure 

During a startup accident from low power or a slow rod withdrawal from high 

power, the system high. pressure set point is reached before the nucluar over

power trip set point. The trip setting limit shown in Figure 2.3-1A - Unit 1 
2.3-1B - Unit 2 

2.3-IC - Unit 3 

for high reactor coolant system: pressure (2355 psig) has been establi.shed to 

maintain the system pressure below the safety limit (2750 psig) for any 

design transient. (1) 

The low pressure (1800) psig and variable low pressure (11.14 T -4706) trip 

(1800) psig .- (10.79 t -4539) 

(1800) psig (16.25 T -7,56) 

setpoints shown in Figure 2.3-1A have been established to maintaR. the DNB 

2.3-lB 
2.3-1C 

ratio greater than or equal t:o 1.3 for those design accidents that result in 

a pressure reduction. (2,3) 

Due to the calibration and instrumentation errors the safety analysis used a 

variable J.'w reactor coolant system pressure trip value of (11.14 T -4746) 
10.79 Tout -4579) 

(16.5 Trout -7796) 

Coolant. Outlet Tem6peratur 

The high reactor coolant outlet temperature trip setting limit: (619 F) shown 

in Figure 2.3-IA has been established to prevent excessive core coolant 

2.3-IB 
2.3-1C 

temperatures in the operating range. Due to calibration and instrumentation 

errors, the snfety ,'nalysis used a trip set point of 620 F.  

Reactor Building Pressure 

Th'e high ren cctor building pressure trip setting limit (4 psig) provies 

posit iwy ass:urance t hIt a reactor trip will, occur in the uMi•aly']y event oM 

a low,;-.f-ueOW.alL. accid'nI[. , even in LhL absence of a low reactor coolant 

syseCm pressure trip.  

2.3-3 Amendments Nos. 27, 27, 4 23
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g. If within one (1) hour of determimation of an inoperable rod, 
it. is not deoteriined that a l%\k/k hot shutdown margin exists 
coulbin-ing the ",'orth 3f the inopera,.e" .rod with each. of the other 
rods, the reactor shall be brougic Lo the hot standby condition 
until this margin is established.  

h. Following the determination of an inoperable rod, all rods shall 
be exercised within 24 hours and exercised weekly until the rod 
problem is'solved.  

1. If a control rod in the. regulating or safety rod groups is 
ducc:ired inope.trable, power shall be reduced to 60 percent of 
thL' t.hII1:ma! power allowable for the reactor coolant pu:mp com

jI If a Ct'oritrol rod in the regulating or axial power shaping groups 

is declared inoperable, operation above 60 percent of rated 
power may continue provided the rods in the group are positiotied 

such that the rod that was declared inoperable is maintained 
within allowable group average position limits of Specification 
3.5.2.2.a and the withdrawal limits of Specification 3.5.2.5.c.  

3.5.2.3 The worths of single inserted control rods during criticality 
are limited by the restrictions of Specification 3.1.3.5 and the 

control rod position limits defined in Specification 3.5,2.5.  

3.5.2.4 Quadrant Power Tilt 

a. 1 I"xcept for physiCs Lests, if OR'he MlIiXu1 1 Wijlt iiIe qVV idk.ad ,1t pIO.W r 
LII c >xcVeeds +3. 17 Unit LI e it hcr tIh(, (Iuadr.nt power trLt s ii I 

3.41Z Unit 2 
4.922 Unit 3 

be reduce:d to I e(s. t han +3.41% Unnit I within twuo hours or the 
3.41% Unit 2 
4.92% Unit 3 

following acLions shall be taken: 

(1) ]f four reactror coolant pumps are in operation, the allow;ble 
thlerma1 power shall be reduced below the power lcevei cutoff 
(as idenlif ied in specification 3.5.2.5) and furlther reduced 
by 2% of full. power for each 1% tilt in excess of 3.41% .init 1.  

3.417 Unit 2 
4.92% Unit 3 

(2) If (es'.' than four reactor coolant pumps are in operation, the 
a I l 1wihI tie t- lie 1al pio\.:e r I•)r the reacIt.or v'oolant pump cu);;iihhnation 
sll;, I I i re,(hucod by 2%.oI foil] powecr for each 17 tilt.  

Amendments Nos. 27, 27, & 23



(3) Exceptt as ,.)vided in spccificatLi n 3.5.2. the reactor 
s hal. bu hroLuh, to the ItoL shutdow.n c:ondition within four 
hours if 1titw qua;draint( pow,.r til. i% not reduced to less than 
3.417 Unit 1thin 24 hurs.  

4.92% Unit 3 

b. If the quadrant Lilt exceeds +3.41% Unit 1 and there is simultaneous 
3.41% Unit 2 
4.92% Unit: 3 

indicat ion o( a misaligned control rod per Specification 3.5.2.2, 
reactor operat ma :,;Jy cont inuo provided power is reduced to 60% 
of Ihe thermal pt-er all.owabl e for the reactor coolant pump 
comnb ina IlJ o.  

c. Except for physicr-: test, if quadrant tilt exceeds 9.44% Unit 1, 
9.44% Unit 2 

11.07% Unit 3 
a controlled shutdown shall be initiated immediately, and the 
reactor sha I be brought to the hot shutdown condition within 
four h ours.  

I 

d. Whenever the reactor is brought to hot shutdown pursuant to 
3.5.2.4.a(3) or 3.5.2.4.c above, subsequent reactor operation 
is perwltted' for the purpose of meansurn.ment, testing, and 
corrective action provided the thermal power and the power.  
range `high flux setpoint. al..iovable for the reactor coolant pump 
combi.uiar.ion are restricted by a reduction of 2 percent of full 
power for each 1. percent tilt for the ,aximura tilt observed 
prior to shotdonu.  

e. Quadrant power tilt shall be monitored on a minimum frequency 
of once every two hours during power operation above 15 percent 

--of rated power.  

3.5.2.5 Control Rod Positions 

a. Technical Specification 3.1.3.5 does not prohibit the. exercising 
of individual safety rods as required by Table 4.1-2 or apply to 
inoperable safety rod limits In Technical Specification 3.5.2.2.  

b. Operating rod group overlap shall be 25% + 5% between two 
sequential groups, except for physics tests.  

. >.xwept foi physics t.ests n"r cx,.rcis.ng conttrol rods, tih. control 
rod wi thdri , 11 imits at s-ec v s d1 an Figm.ure:; 3.5.2-1A1 and 
3. 5.2-1A?_, (Unit 1), 3. .- i•,3.5.2-1B2 and 3.5,2-0 B3 (tUntt 2), 

and 3.5.2-I(, 3.5.2-iC2, and 3.5.2-1C3 (Unit 3) for four pum'p 
optrn:Ilion . lnd on Figares 3.5.2-MAI, 3.5.2-2A2 (Unit 1), 3.5.2-M2,1 
3MOM.&.-2'W 3.5.2-2B3 (Unit 2), and 3.5.2-2C (Unit 3) for three or

3.5-3
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tWO pL,,ii) Oper&)atiOn. If the control rod position limits are 

cxceL,.,d, corecieLivc measures shall be taken ir.mmediateiy to 

achieve' an acceptable control rod position. Acceptable control 

rod position shall then be attained within two hours. The 

mini.-,nr shutdown- margin required by Specification 3.5.2.1 shall 

be maintained at all times.  

d. Except for physics tests, power shall not be increased above the 

power level cutoff as shown on Figures 3.5.2-IAI, 3.5.2-0A2 

(Unit 1), 3.5.2-IRI, 3.5.2-IB2, and 3.5.2-IB3 (Unit 2), and 

3.5.2-IM), 3.5.2-IC2, 3.5.2-IC3 (Unit 3), unless the following 

requirements are met.  

(1) Ti e xenon reactivity shall, be within 10 percent of the value 

for operation at steady-state rated power.  

(2) The xenon reactivity shall be asymptotically approaching the 

value for operation at the power level cutoff.  

3.5.2.6 1,Tactor power imbalance shall be monitored on a frequency not to 

exceed two hours during power operation above 40 percent rated power.  

E.'xcept for physics tests, imbalauce shall be unaintained within the 

envelope defined.by Figures 3.5.2-3A1, 3.5.2-3A2, 3.5.2-3B1, 3.5.2-3B2, 

3.5..--3B3, and 3.5.2-3C. Tf the imbalance is not within the envelope 

defined by Figure 3.5.2-3AI, 3.5.2-3A2, 3.5.2-3B1, 3.5.2-3B2, 3.5.2-3B3,1 

and 3.5.2--3C, corrc ctive measures shall be taken to achieve an 

acecptabI.l" Wlbalance. If an acceptable imbalance is not achieved 

Wit hin two hours, reactor power shall be reduced until imbalance limits 

are inet.  

3.5.2.7 The cont[rol rod drive patch panels shall be locked at all times with 

limited access to be authorized by the manager.  

3.5-9 Alendments Nos. 27, 27, & 23



Bases 

The power-imbalance cnv-lope defined in Figures 3.5.2-3AM, 3.5.2-3A2, 
3.5.2-3HI, 3.5.2-3B2, 3.5.2-3R3. aWd 3.5.2-3C is based on LOCA analyses 
which hlave definecd the maaximnum linear heat "r-T see -:pure 3.5-2-4) such 
tlat the maximum clad temperature will not exceed the Flinal Acceptance 
Criteria. Corrective measures will be taken immediately should the indicated 
quadrant tilt, rod posit-ion, or imbalanco be outside their specified boundary.  
Operation in a s;ituation that would cause the Final Acceptance Criteria to be 
approached slhoul.d a I..OCA occur is highly improbab]e because all of the power 
dist. ri;ut itoi parameter., (quadramt Lilt, rod position, and imbalance) must be 
at the i Ji mit. s wi 1 e .iml"I taneous ly a l] other engineering and uncertainty 
factors ar l. eo at their Jl:mits. *-4 Conservatis.'m is introduced by application 
of: 

a. NucIear uncertainty factors 
b. Thermn] calibration 
c. Fuel densiificauion effects 
d. Htot. rod mannufacturi;ag tolerance factors 

The 25% + 5Z overlap between successive control rod groups is allowed since 
the worth of. a rod is lower at the upper and lower part of the stroke.  
Control rods are arranged in groups or banks defined as follows: 

Croup. Function 

1 Safety 
2 Safety 
3 Safety 
4 Safety 
5 Regulat ing 
6 Regulating 
7 , Xenon transient override 
8 APSR (axial power shaping bank) 

The rod position limits are based on the most himiting of the following three 
criteria: ECCS power penking, shutdown margin, and potential ejected rod 
worth. Therefore, compliance with the ECCS power peaking cr:iterion is 
ensuired by the rod posit'ion limits. The minimum available rod worth, consis
tent with the rod position limits, provides for achieving hot shutdown by 
roactor trip at any time, assuming the highest worth control rod that is 
withdrawn remains in the full out position(1). The rod position limits also 
ensure that inserted rod groups will not contain single rod worths greater 
than 0.0% Ak/k (Unit 1) or 0.65% Ak/k (Units 2 and 3) at rated power. These 
values have been slihown to be safe by the safety analysis (2,3,4) of the 
hypot hticral rod ejvct ion arccident. A maximum singiv i nserted control rod 
worth of 1.0OZ Ak/k in allowd by I. li rod iposit'ions limit.; ;,t hot zero Inw'r.  
A :s nll Isn.g'-i . rlvd ro"trol rodI worth ' of I.O. Ak/k at , l- rg-o'-iifI., hot 
zrl- power wc)uld, re:.-:Ult in u i 1a lower t I i'l•;nts p'ak I 'hernoll I power and. I harc
forn , I,:;s severi, vnvitcl,,mt l cht a I rN;s ,ncc't''han a 0.5Z Ak/M (IJnii 1) or 
0.M Y ,..1I.: (Volits 2 ;andl 1) t.mj mm'Id rod worth Iat ralr'd power.  

-*A-'t UZ2.-0Pi t.r-; .t•-i m Pr, x tlcp.nd on whot:hpr or not. incore or excore det~ectors 

are use'd and their re.,purctive .in,.,tr'x.'nt ar, dcaJ.ibration errors. The method 
used to de f nie tle opp.rt u.ng l imir ts, i.s defictd in plant operating p'rocedu..-.
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Control rod *groups; nre withdrawn in sequence b)g1in.i With CrOj)" 1

Groups 5, 6, and 7 are overlapped 25 percent. The normal position at 

power is for Groups 6 and 7 to he parl ially inswrted.  

• ho. ,it,.14h .nl j, i w Iw ' i IItIl l Ii, =1 :; o.! h•-~ Qt Sly .q I 4 j I ,, hI " . NO. 6. h.,m, l .q~m 

v tahl: Ishlod with Ii •n.ml|dvr:It lo"l i"I 11 W111 i. II v s:4 of VOW I .wiil", (t40 i1:: 1 a dI 

2 only) a.nd fuel densi rivat ion to prlvill the itlnca II ,;it. hu atev puaking ir.rvi ;.E 

associat~ed wit-h a positive quadrant power tilt during normal power operaton 

from exceeding 5.10% for Unit 1. The limits shown in Specification 3.5,2.!4 

5.10Z for Unit 2 
7.36% for Unit 3 

are measurement system indep(nrdent. The actual operating limits, with the 

apprapriate allowance for obsarvabi1ity and instrumentation errors, for each 

wneasurcnc-nt system are defined in the sta ionuoperating procedures.  

The quodrant tilt and axial imbalance monitoring in Specification 3.5.2.4 

and 3.5.2.6, respectively, normally will be performed in the process 

computer. The two-hour frequency for monitoring these quantities will 

provide adequate surveillance when the computer is out of scrvice.  

Allowance is provided for withdrawal limits and reactor power imbalance 

limits to be exceeded for a period of two hours withour specification 

violation. Acceptable rod positions and imbalance must be achieved within 

the two-hour time period or appropriate action such a3 a reduction of pov;er 

taken.  

Operating restrictions are included in Technical Specification 3.5.2.5d 

to prevent excessive power peaking by transient xenon. The xenon 

reactivity must be beyond the "undershoot" region and asymptotically 

approaching its equilibrium value at the power level cutoff.  

REFERENCES 

1 FSAR, Section 3.2.2.1.2 

2 FSA-R, Section 14.2.2.2 

3 FSAR, SUPPLDIENT 9 

4 B&W FUEL DENSIFICATION REPORT 

BAW-1409 (UNIT 1) 

BAW-1396' (UNIT 2) 

BAW-1400 (UNIT 3)
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N.

3 11 MAXI ?UM POWER RI"STRI CTI ON 

Applies Lo tLie nuclear st ;ea!n Supply system of Unit 3 reactor.  

objey t i ve 

'rTo maintain core life mnargin in reserve until the system has performed 

6i"Mder operatin;g conditions and d-sigu objectives for a significant: period 

o I imp.  

Spot i Q n.,v 

The first reactor core in, Unit 3 may not be operated beyond 10,944 
effective full power hours until supporting anal.ysi.s and data pertinent 

to fuel clad collapse under fuel densificat:ion conditi:ons have been 

approved by the Directorate of Licensing.  

Ba ses 
9 

The licensing staff has reviewed the effects of fuel densificatfon for 

thme first cQre in Oconee Unit 3.and concluded that clad col.laps-e will not 

take place within the first. fuel cycle (10,944 effective fuj i power hours).  

lDetailed ( lad creep) co1lapse analyses are yet to be performed to deumunstraie 

that. clad collapse will1 not occur during operation beyond the first fuel 

cycle.  

t ,.

3.11-1 Amendments Nos. 27, 27, & 23



Table 4.1-2 
1, 1N I NUN Et'l1Ur IaN'ENT 'Iv;'",; FREOd0.1.:':CY 

I ler i'' m I 

Control Rod Movement Movement of Each Rod 

1Pressurizer Safety Valves. Setpoint 

Main Steam Safety Valves Setpoint 

Refuelinrag System Intet locs Functional

5. Ma.i amSt,.U Stop V. veIs 

6. ReaLtor iCoolant System2 

] ,k~a k:ge 

7. Condenser Coo0i"ng Wac'' 
Sys1,eT Gravj ty Flow Test.  

8. lHigh PresnurC Service 

Water Pumps and Power 
Supplies 

9. Spent Fue] Cooling Systen; 

10. Hlydrauli.c Snubbers on 
Safey-IHelated Sys-temý; 

(3) 
II. IH igh i'ressu, re ;,I.(I Low 

Prev;surtv l.njvec'Li, Sysymtem 

12. 1.'actor Coolaot ;ysLem Flow 

(1) Applicable only when the reactor 

(2) Applicable only when the reactor 
slual e t emrpocataro' a•'id p restaure..  

('3) Opv rat i I; Ipmpl', ,xclu,.t,,l.

move'ment(i o Each Stop 
VaJ VC 

Eva i Iua I C 

Ftunct J Onal] 

Furnctt.onal 

Futncti onal 

Visual I nspect iun 

Vent Pulimp) Ca:sin•gs

Bi-Weekly 

50% Annually 

252 Annually 

Prior to 
Refueling 

Monthly

Daily 

Annua l ly 

Monthly 

Prior to 
Refueling 

Annually 

Monthly anid Prior 
to Testing

V:alidate Flow to be Once P'er Fu 
at least-: Cycle 

Unit 1 141.30 x 100 lb/hr 
Unit 2 i41 30 x 10 6 lb/hr 
Unit: 3 131.32 x 10 lb/hr 

is critical 

coolant is above 200 1F and at a steady-

el

Amendments Nos.27, 27, & 23
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4.2.30 For Unit I, Cycle 3 operat:ion: the surveil]la.rnce caps:;ules will 

b(- vremloved frota t.1( :'''t .r \)"!I,- ;.nd t ;. pvov\is ons o1 

Specificationl L.2.9 will be rev,.c:d prior tL. Cycle 4 operation.  

For Unit 2, Cycile 2 operation, the surve illa.tnce capsulns will be 

re,.oved from Lhe re, actor vessr- 3 ,, t'-'e provin'inns of Specifica

tion 4.2.9 will l-,e revined prior to cycle 3 cp1rat- on. For Unit 

3, Cycle 1 operaLifon, tho surveiltlance capsule:; will b e rcioved 

from the rencLor vessel for a pr Lien of the cycle and the pro

visions of Sp.cinfication 4.2.9 wi.ll be rcvts.d prior to Cycle 2 

operat ion.  

4.2.11 During the firrs : two refueling per.iod s, twio rcnctorf cool:a:;t 

system pipi•ig elbows shill bc h .!t- :raon:i c, lly inspec ted a-lon..g their 

I.oug.:itudJinq! weJds (4 inches b.eyoluhd each side) fur claa h.,aiig 

and for cracks in both the clad and " se weta1.. The elbows to 

be inspected aye identified in B&W Report 1364 dated Decem'ber 

0970.  

4.2.12 To assure that reactor internals vent valves are not opening during I 

operation, all vent valves will bp inspecte. luring each refuteling 

outage to confirm that no vent valve is stuck open and thatn each j 

valve operates freely.  

.Bases 

The surveillance. program has been dieveloped to comply with Section XI of the 

ASIIE Boiler and Pressure Vessel Code, Inservice InSpecti(c,1 of Nuclear Reactor 

Coolant Systems, 1970, including 1970 winter addenda, cd! Hion. The program 

places major empha.sis o•u the area of highest stress conccnvrations ani on 

areas Where fast neutron irradiation might be suff!ic ient to change material 

proper ties.  

The reactor vssei specimcfn surveill ancc programt for Unit 1 and Unit 2 is 

based on equivalent exposure Ltimes of 1.8, 19.8, 30.6 and 39.6 years. The 

contents of the different type pf capsules are deffned below.  

Weld Material IIAZ Mziterial 

IIAZ Material Baseline Material 

Baseline Material 

For Unit 3, the Reactor Vessel Surveillance Program is based on equivalent 

exposure times of 1.8, 13.3, 26.7, and 30.0 years. The specimens have beeu 

selected and fabricated as specified in ASTM-E-185-7
2 .  

Early Inspection of Reactor CoolantL System piping elbows in considcred 

desirable in order to reonfi rm the integrity of the carbon steel bahe Mo a].  

when exp o:;ive.Ly clad with sutsitze . tan'.a less steel. If "o 4egrada , t i • , i 

observed during the two annual Inspectin.s, surveiwllance requirements will 

revert to Section Xl of the ASHE Boiler and Pressure Vessle. Code.

4.2-3 Amendments Nos. 27, 27, & 23



T~p I. ,, ' ." 

App] J.O to U'r j"IV WIN: c 5 8L ag iilnd~e 31 w~CV Of the emergenny power sourec :.  

To veicrIfy 5:11: t:u h no rgecny pow1 e~r sources aid eeqcipmcnl: will respond prom:ptly 

and properly 1: r'trrsiS rqiJI 

RpCC if A' . N 

.6.1 1Ioi'thly av Mat ton f tho ](nve(,Yf Hydro uirits sl be' perform-er. toC 

\ey(f propler operatJ 08 of theSe. .cxrgc-nev PollT S(RruecC Ma 

asru(ial ed equi pmsnt:. Thbis Vest slini I ssure that: 

a . tEe:h hycr e n i.t can be' an tomaL ie"31.1 y s tart ed froml the Uini t 1 

anTd 2 contr ol. ron 

1.). ELac oh1tydrIo enIIIII can be wyne'nrc;ni.ni el 1 hr enivli the 230 kV ov c'i

hoead ci rcuitI to the S Lartup transi Crmnei.].  

C:. EInch b>'r int can energiza'te .M1.3. 8 157 unieacrgound fondeur.  

/16. 2 Annually', thio Kxcc= !]ydro units will he starteud using the C>7Vl 

st.art ci cuit-. Pin ea ch 8 coi I Vat room to veor ify thzi P each y :ouI :':

and ;r~isei nu me ego.I PsMc is a vailaplol? to Carry Jo ad wihn2-' 

seco.-is of a binujitatud ruquirC'mout f or PnLg.1'. ne('d' elsaIfesy fc'iturTYS.  

p r -, , -)-"~y, Wh Emma~ 'is-ees"o-a;: F dcelrJ LZQDLkO1' 

Irtcrorl:Ž' 5u3.J. be \cOr:Lf1OcJ to be CopCTaDblo.  

464- During c-na& b f~e i iig cnuiagc For 1.1K, fe'! e iifl S, a sI:V2aPc 

(snEg.ucyIrens1 r frsom v1hc 4160 vol t rain feeder buses to thei 

start ipq tri, foCr(T e*,CIV2 or Mi) and to bth 41601 volt.  

Strlidlay buses' shl;l h e 1WCeC eo ver ify proper Copnfirto.2(.  

4-6-.,5 Quarterly, the External Grid Tiroublec Protecti on Syst em lgic: shall.  

be test ad to demoristrnt: its ability to pn o-.idu ~an isOWat pcuu'.r 

paitn I)ct-wi-ýfl K~owveŽ and Ocunce.  

4.6.6 Annually, it shall. be clcmorns!rated tha!: a Lee Station co;:biut ion 

turbane: can be star tee] and cornic'ted to Che 100 kV line'. KL shal1 

be diemnusitIrat ed ihat t he 100 UV ii n can be sena rat'i e'el tr li th 

rest. of the sy srei and su)pply power to the 4160 \'1 mabli .cttce.  

buses.  

4. 6 rj atteries in the 125 VDC systemis shlall1 be teUMee as Mollas: 

a.JTh vol 5 .n~e and tc'mpiraturC of a pilot cell in e'ach bank shall 

be men sorrt an d rcCCdil lI(( ive' I. i'½ per week for thle ln,-t.rucn. V 

endci Cel,: o, nw-tx- 1>2 m , W;d . IAWK i:x.Zalon ha p t ¾.  

1).1 i: ii&1I tic .r~ls Lad vau ltn oi ear c ~ell shall .ý-.yuw 

Hlydro, att; L 41 V. Thii' 0:;1 1) Li Ln 1 r ter c; 

.. Amendments Nos. 27, 27, & 23



each- r"-.i ontIV C * for ii~ c.d nitC 

distchi rge ten V ut. th reqiia ... x: iln~ wu~r o2.'1 pla) I)." 

1:1Iadc~ onl the n t rn. rind ac C~or t.rol tartcri cs 

(d. Be~fore irii.ial opt.r;:tion and :notuai ly tbc'rtaf ter' 0. aork--hIour 
d~i s cli;',ibe t~c-3 shall33 he rn-ado on the he eHlydiro an6 wic 
st a .i On a b'ttcrivs.  

(*8 The:oi.~b. ~ of thu indilvidual. dliode rlonit tors in the In.." trur";cnt.  
and Conltiol. "Ind Keowcc. Stat-ion 12.5 VDC sys too-s shiall 1,2ertfac 

imonthl y by 5uposri..g a w; I lat cd 3ivd u fauilu re s ig'nal. onW 

mion~itor.  

VG TIhe peat inverse~ vol tn r'c apnh~i.3i1ty of each auctioncc)Xi nj (7.u dc in 

the inst riunA and (onLrol3, Switichyward and Kecwjee 11yi~ro 12'i Vi3C 

systemi:s shall bo rmausmwd and recordnd san:iaanfually.  

i' sac The Lerts spot-Jfied J_ýc','jjSad 4- 1 1. be con;idc~rcd 
sat:i sfac tory i f rnton room ~(i' i nd icato a::O nc/or i£..1er;nt 

cleTioflstLint e I at:ll. corip mc-a!s bave opera 1:ed proper ly.  

The IKeowee Hydro unit s, in addi TAon to Sorv~i n,' a!- the e'gnvp'cr~cr ' 

f o tj- he 0co-i't' Nucl ear St atioin, aye power genorat..n,- soiurct.; aor thc ]' 

sys ter requi rc.ents. As powern genera (i n: uinitIs , Lflcy are opcrauicdfv.;' cl 

normaull J'oil a diai ly basin at l oads equal to or get; h; rCcquircý by 

Tablu 8.5 of W le FSAH f or ESF bus WKa. Normafl as 013I as crergc-rioy startup~' 

and operati on of these unidts will. 1w J rm the: Oconee 11ni t 1 zo& 2 Cent ol 

RoThe freqiuent, s tarting and loading oif te uni ts to Dol'. systi-.  

poe requirem~en ts: as~sue the. conn;)fuop2 sV!1 a ailab).iity for c::iturgen~cy 1Y~ 

for the Oconve aux:i Ia rins and engiineered safety f~ea ures- ecjuip-nent . IL wv 11 

be verif ied that t~hese units~ are av:nilabe Lo carry load within 25 seconds, 

i ncluidi~ng ins trumcn tatioii log, af ter a sim~ulat ed rqre;ntfor eng(j'iner ecl 

safc ty feature's. To furt~her a~ssure' the rel~iability of I hese units W: 

emergency pow7er-sources, t~hey will be, as speci fiedi, tested for autcŽat.±c 

start on a m~onthly basis from the Oconiee control room. These tests; WAi 

include. verifi~cation that each unit can be synchronized to the 230 kx. bus aric 

that each unit: can energi.zu thec 13.8 hV undergrou'ld feeder.  

The interval specified for testing of transfer to emergency pov-.c'r sooiec's i.s 

b~ased on maintaining maximum availabil~ity of reduindant pow..er sources.  

Starf:ing a Lae Stat~ion gas turbi-,ic, separatioin of the. 100 1-A line fvri:1 the 

roiliairider of t~he systt.~i, and charginL? of the 41.60. v'olt n-iain feedelr bs arc 

specified to assure the. cort~inui ty aind operabili ty of thil q pei 

( Amendments Nos. 27, 27, C~23
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5. 3 EATI 

fpecjýifkpti-qon 

5. 3. 1 PZact~or ('(re.  

5.3. 1. 3. The re,-:r'Aor core cointa ins npr'1iae y93 frv'tric. tons of 

Slightl Iy t U]71 cheed uraz.tum d o.-:1iC~c pelloCt n. T.he pAJ 

encap.su-J ~a[cc in Zircnlioy-4 tubin..g to forvi fuli-- ro"Is. T 

reactor cn'..e is v!:deý in., of1.71 fual asse- A.ibis, alc)'1W 
are prepi corsur ized i WIth Hell u-a.  

5.3.1. 2 The fuel f.sib c ha) 1 form an1)essentiTAlly cyl in,,Irf Cý
lattice with an ac:Li~vi height of 144 in. aiid an equ~iva le~nt 

diamete!vr (if 128.9 in. (2) 

5.3.1.3 There are 63. full-leng~th control rod an~lis(CRA) ann,' 8 
axia). rpovcr shnpinr, rod asse:inblies (APSR) disrl ýtee t: lc 

reactor core as shown in FSAR Fi~gure 3-4i6. Trhe )l-.:h 
CrAk coiita Inr a I334 J1.i1 lih3.ngth Ci ivr-d ufcciu if 

clad with ýi iin3c: Ct~cel . Tbc. APSR. conltain a 36 jnfc.i 2.  
of siae-.ihu-cdi: llo','. (3) 

5.3.13..4 Init izl cove and r)- onid fuel P!cfembiuh.s and roi.s !Jh-f1 1 co 
to des;ipgn o'nd ev. lu. [ion descri~'-d in th Sjo >Q 

Y~cc:t n, :Talii not ~c.d nercne~@ 

~Y~rc~rL; @ U-235

5.3.2 Ileactor Cool.-n S~v,-t ~n

5.32.1 Thedeign :f the. pressure components in t~ha reactor rcok.-rri 

system shall, be in accordanc~e with the code.rqic;ns 

5.3.2.2, The reactor coolant system and any connected auviliary sy~t c--.i 

exposed to the reactor coolanit conditions of temipeýratl-rez 
pressure, shlall bc designed for a pressure of 24,530D g .  

a enpeýrature of 650*17. The pressurizer ani presscurxzýc, c

line shall be designed for a temperature of 6 70 aF. (5) 

5.3.2.3 The maximulri reactor coolant systemn volume sbal1 be 3.2,200 2`0.  

ELhF RENCES 

(1) FSAIR Section 3.2.1.  

(2) FSAR Section 3.2.2 

(3) F S AR Section 3.2.4 

(4) F.1A r L-!o 

(' FSAR ~.~3Ol4..1 .2 

5.-3 -1 Amendments Nos. 27, 27, & 23



SAFETY IjX'AIUATI'ON )y 'I'! O].FI1CF, OF NUCLE-AR RE]ACTO!)REGU:C~LATION 

SIJPCRIN N ~N1hiNT O. TO FACILITY Ll Cl3RS NolPH- 38 

A 9',\D;-~ 1FIINK). TO FACILITY LICENSE NO0 DPl'-47 

AEDETNO.- TO FACILITY L.ICI:NSFP ING. DPER- 55, 

DUKE POWER COMP11ANY 

OCON'iEr NUCLEAR STATION', UNITS A"C-S. 1, 2, ANIf) 3 

DOCKPiTS NO)S. 50-269, 50-270,' AND 50-287 

Introdunt ion 

By letter datetd February 25, 1975 and as tonended May 7, 1976, IDuke. Power 

Company (thlc 1.iceflsoo) requested changes to- thc Techn ical pc.ficL Ol 

appended to Facility' Operatlingj licenises Nos . DPR- 38, JAIR-4 7, and DI)R-5S5 for 

thc 0co;LOCe Nnrlc.;'r Station, Un-iits No~s. 1, /2, and 3. "he piropose(Idl anl 

would permit operation of Ulni t No. 2 as re-loaded for cyý;e: 2 op~ra tiou 

Inicluded in the basus of the ioanalysosý pcrifo; 3 icd are the Fiiual Acce,)"anco 

Cri te'ria (;.'AC) for lEme-fgcncy Con. Cooliing) Sys-temns, as rj.equ ixec by flie 

Ccnmv-i~ssion's Order for Modification ofE Licenise dtated December 27> 11974.  

Di scussion 

The 0conco U~nit No. 2 reactor core. consists of- 177 fuol asc;~ oa.c~h' 

w~ith a 15-:15 array of fuel rods. The cycic 2 rc~load v:i 1 involvie Thel 

removal of a.1l of thc B-atch I fuel (S6 asmieJand thie -folo!-a7ion of 

the Batcli 2 and 13,tch 3 fu - . Yofrc'si BIat cl ..' Thei (56 a ss;Ae-; hi s) 

w~ill occupy primari~ly the periphe!ry Of 17liC core' and Ci -Iht 3oCa-t;.0?F ill 

its *interior. Tvo o f the new 11atch 41 Fuel eScn',icos v-1-0 dmionstra'tion 

Mark- C assemnblies, each of whi~ch conslists of &a ).7x!.7 an-ay of fuel rods.  

A dcs~cri~ption, of the 1)rogyni'a to irradiate chu tiw.o !.arl: C acrbisin the 

cycle 2 core wais provided by letter (hited Janu!a-ry 28, 119-7 6. In additioeo, 

Babcock Vt Wi lcox (111W) Report "A>124,'Irradiaat ion of fTi'o I71 7A 

Demonstration Assemb) ics in Ocoiice 2, Cycle, 2,'1nwr 96 was provided 

which describes the mochani cal, )iiucloar, and zhcerj:a1-hivdrau].ic. charac

teri~sti~cs of the two deonajstraki on asscmjbl~i cs. 1 ob.) I uua.io h 

reload co-re fuol assembl~y paramcters.
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TAB1LE3 I

Fuel assembly type 

Fu]J rod arra•y 

No. of asemblJes 
in core 

].i1it ,i,] fuel enrich., 
wt/% 11235 

Initinl fuel de~ns~ity,' 

% "D 

Batch burnup, BOC, 
m"d/ mtU 

Fuel rod OD, in.  

Fucl rod ID), iA.  

Fi'ei pellet 0D, •n.  

Di l~u pellet 3encth .n 

Und;-i f-e d active 
fuel l.erngth, in.  

Type of flexible 
spacer 

Solid spacer 
mat er al

Rcsidual. Fuel Assol.bMlics 

Batch 2' Batch 3 

Mark B-3 MaWr B-3 

15x15 1HAxlS

61 

2.75 

92.5 

16,135 

0.430 

0.377 

0.370 

0.700 

144.0 

Corrugated 

ZrO2

60 

3.05 

92.5 

10,318 

0.430 

0.377 

0.370 

0.700 

144.0 

Corrugated 

ZrO2

New Fuc;l 
Assemblies Batch 4 

Mark B-4* Mark C 

1Sx15 17x17

54 

2.64 

93.5 

0 

0.430 

0.377 

0.570 

0.700 

1412.6 

Spring 

Zr-4

2 

2.64 

94 

0 

0.379 

0.332 

0.324 

0.600, 0.70*6 

143.0 

Spr ing 

Zr-.I

*TIo fuel assemblies have fuel rods raised 0.6 inch above bottom grillage.  

"**One assembly with 0.37S-inch pellet only. One assembly with 11 fuel rods 

at 0.375-inch pellet lenth while the remai.in. rods have 0.600-inch pellets.  

"Tho 0.600-inch leungth is (of similar L/D as thc .a rk. B assemblies. The 

smaller 1,/FD i: s to investigate fabrication and loading techniques.



"'.3-

The ]icenCsee's reload a,•a1yses and Technical Specification changes 

submitted by letter dated February 25, 1976 were based on an originally 

planned 460 equivalent full power days (EHPI')) of Unit No. 2 cycle 3.  

operation. The licensee, however, advised us by letter dated May 7, 

1976 that cycle 1 operation was terminatcd early at 440 I.PD and, as 

a rusit, the burnup distribuci-on in the "i*t o 2 and w fuel asemb]--ls, 

which aro to r-cmain in the core for cycle 2 opcratien, ;.,W1l be diff"r•..  

fromi that assuoed in the original reload auniysis. Wased on a reanalys.i s 

of the ne.: burnup distribution of the Batch 2 and 3 fucl assemblies, the 

licensee submitted by letter dated May 7, 1976 revisions to certain core 

physics par1,nmters and those Tcchnical Specif:ications which were a.fcnted.  

Also includ,"d in the May 7, 1976 submittal are the results of an cnalys-is 

performed to determine the effects of fuel rod bow on Unit No. 2 cycle 2 

operat ion.  

EVa '"ut io" " 

3. Fuel Mechaiciical Deosi..u 

,The outs~ido dimensions and configurations of the now Mark h-- (R,: tu 4) 

fuel assemblies and the once--burncd Mark B-3 fuel assemblies are 

identical except that the lMark B-4 have a spring-type fiexiblJe s,;.'.aer 

and the Mark B-3 have a corrugated-type flexible spacer. This r, kv: 

fuel rod spacer design has been reviewed and found acceptable by u: 

and is currently oper"ting in the Ocenee Unit No. 3 plant. The no.: 

Mark B-4 fuel assemblies therefore do not repyesent any unr-cvic.vCd 

change in Icdchanical design from the reference cycle.  

There are four deponstration fuel assemblies proposed for opcratiGf 

in Oconce Unit No. 2 cycle 2. Two of the demonstration ass:jties 

are a raised fuel rod design. Those asserulce arc i.dcntical t 

Marl; B-4 as.semblies, except that the fuel rods are raised 0.6 inches 

above the bottom grillage. These assemblies are being introduced in 

the cycle 2 core to investigate the raised fuel rod effect on rod bow.  

Ito Mark C fuel assemblies are to be placed in the cycle 2 core. Tt,,esc 

assemblies have a 17x117 fuel rod configuration. As describod in Tu'.) 

1, there are two different length fuel pcilets used .in these 17x17 

assemblies. Also the fuel rod outside and inside diameters have Ron 

decreased in the Mark C demonstration assc',b.e0s. The Mark C dcmon st.'ra

tion aspemblies arc r'echani call)' comnpatbL)e and interciangeable wilh 

Mark B ass'nmblies with the exception of thc control -o:1 componeloL 

interfa cc.  

Th'} 'S::-• Imi,.,(,., tieWt ,,insi n rh yn t ". -:,,, v"p % -0 r .: o ..... " H th'." 

various •nalyses whic• :vc, s-uh;:;Cu .ar 6 s t.s ! &W. ,i m z20 lt. .:C',.  

results; o these n: al','CS ll2\n. :..W 8 ".. .18. stlUWi W 21 -, . J"MC,: "' 

design di fferences in the Oco•.:• Un.i [ No". A cycle: 2 core are Ci 

neg igibie ff : .Wn a t .at hW c.;ce n h :" ':2. " uz .is :' z ra) ;"I ii i n .



Fuel rod cladding creep collapse analyses werc pe:cfrormnd for the 

three fuel batches w,,hich will. be present in the Ihii,.t Nu. 2 cycle 2 

core. The calculational methods, assumptions, and data have beoon pre
vious ly reviewed and approved by the staff. The CR\. computer cod, was 

used to calculate the time to fuel rod cladding c-.reep collapse.  

The most restrictive power proffiles tV1o neu fuel. a.e;lJ 1ics ma be 

exposed to were used in the Batch 4 ... yis- Te actual reactor 
oPerating history along with thr-,' most restrictive power histories 

were used in the analyses o.- tl-e ,,atch 2 and Batch 3 fuel. The 

fuel cladd-in.g material properties are the same as those used in 

the CROV code. 'T7he analysis perfornacd assumted a 2000-hour densi

ficat.ion time (maximum creep), no fission gas pro-duction (maximum 

differential pyessure), lower tolerance limit on clzaJdi.ng thicl.'ess, 

and uppor tolerancc limit en cladding ovality. ]L'sed on the an11a lyses 

performed, the fuel rod design has been shown to meet the required 

design life limits for fuel cladding crceep collapse and is thc3v.-fre 

acceptable.  

From the viewpoint of cladding stress (creep stress due to dij-fet'J.  

prcssuc, thermal stress due to temperature grjr;d;ient and ben'1i g :.trss), 

neither the yield ,tre5s or u1lt.il'Itc stren,.th of the ciladdin(; 

n t -ri 1 1 v..il1 be e•.•, do.,t i3 -inh c:\cle 2 cove. The claddil,:g 

stress estimated in the Ulnit No. 2 cycl.e 1 core will he limitin'g 

in the cycle 2 core, because of' the lower 1)repressur Lzatton and 

lower fucli pellet den.ity.  

The Batch 4 fuel asser.lblies are not n.w in concept and do not utilize 

different component mi aterials. In addition, the introduction of tlh,,ý 

four demonstration assemblies into the cycle 2 core hvas been shov.n to 

have an insignificant effect on the cycle 2 operaLio-v.. 'hllerefore, on 

the bases of the analysis presented we conclude that the fue! ichaiLical 

design for cycle 2 operation is acceptable.  

2. Fuel Thermal Desion 

The fuel thermal design analysis was conducted using the TAFY-S computer 

code, as described in "1'7idY - Fuel Pinl. rclperatuie and Gas PIressure 

Analysis," BAW-Il.004, May 1972, to estalPlIsh heat flux limits to 

centerline melt, The analysis consi•,r-od the e(fect of a power spike 

from fuel pellet densifi cation, as i.-.lolucd ill "FTul Densificat ion
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Report," BAW--0055, Revision 1, June 1973. Modifications to BAW-10055 

consisti.ng of changes to the void probability, Fg, and size dist-ibution 

Fk, have bect previously re'XvitwLd and approved by us for use in the 

densificatioil model.  

As part of our interim evaluat:ion of the TAFY code, the following modifica

tioas to the code were, apl.]•'d fO us;e in "TCChniical Rcpori on Densifica

t:ion of Babcock G Wilcox ,eactur Fuels", July 6, 1973.  

1) The code option for no restrulWtu3ing of fuel has been used 

in this analyis in accorudacc with our interim evaluation 

of TAFY.  

2) The calculated gap conductance was reduced by 25% in 

accordance w:ith our interim evaluation of TAFY.  

During cycle 2 operation the highest relative asseubly powver levels 

occur in Batch 3 fuel. The fuel temperature analysis for this fuel 

documented in the Oconc'e Unit No. 2 Fuel Densifica•ion R, eport is 

applicable for cycle 2 and is based on limiting b,-inning-of-cycle 

(BOQ) conditions (zero hu-tm•p). Although Batch 4 fuel has a reduced 

,active fuol length and a corres-pondin1gly higher average linear heat 

rate, the maximum predicted center].in, temperature of this fuel is 

lower than that of Batch 3 fuel, even with the same peaking factors 

applied. This is due to the higher initial density of the Batch 4 

fuel.  

Based on the above, we conclude that the fuel thermal design for 

Oconee Unit No. 2 cyale. 2 core is acceptable.  

3. Nucleir Analysis 

The reactor core physics parameters for Unit No. 2 cycle 2 operatioll 

were calculated using the PDQ07 computer code which has been pic.viousiy 

approved by us for use. Since the Unit No. 2 core has not yet reachad 

an equilibrium cycle; the minor differences in the physics nar;..eters 

which exist between the cycle 1 and cycl]e 2 core are to hc ,zpoctcd an..  

are not significant.  

The effects of the four demonstration fuel assemblies in the Batch 4 

fuel on the cycle 2 nuclear design have been reviewed and shown to 

be negligible.  

In view of the above and the fact that startup tests (to be conducted 

prior to power operation) will verify that the critical .... " 6...... t hn 

core purfamnce are within the assumptions of the safety -. !.-lis, is 

find the licensee's nnrl•clear analysis for cycie 2 to be .. cc,-: ...



4. Rod V'•w FP-.nalty 

The erect of fuel rod bow w"s evaluated vith consideration given to 

the hot channel pncr spike ,nd the effect of flow area reduction on 

the 1cpprrure froay .u,-.!eate Boiling Ratio (PNER). These phenomena 

were evaluated s.,pratel....y s"i.nce they are mutually exclusive and cnz 

cannot uxist whn the uther is .prcscnt. In a letter of May 7, 1076, 

the Ii C.......0Co sil,;-:.". % 70(d the ries-ults of the rod bow na lysis in which 

the mrni:hods described Y iits letter of FObrtMary 27, 1976 were used.  

The results of this analysis indicate the following: 

Effect of Rod ]Bow on DNVIR 

1) The rod bow ef1fect on the flow area of the hot channel 

is adequately compensated for by the flow area reduction 

factor emiployed in the hot channel analysis, and 

2) The power spike caused by the rod bow effect away from the 

hot chan:•ii :h.•en added to the hot rod in the area of the 

minimum =aBl, shows that the Unit No. 2 cycle 2 DNBR 

limiit (1.30) conservatively accounits for the effects of 

rod bowing.  

Local Power Pcki n, fiff,.:t:; of Fuel Rod Bow 

1) A powcr spike of 1.6% may occur as a result of rod bowing 

during cycle 2 operation.  

The effects of the rod bow power spike of 1.6% on the limiting heat 

rate crit"ria (cent ral fuel melt -kQW/ft limit and LOCA - k1/ft limit) 

have been evaluated and compensated for by reducing the quadrant pc-..-.

tilt im-it for Ocone Unit No.. 2 from 4.92% to 3.41%. W'e have r.cvc-vmn 

the lichsee's analysis on the effects of rod bow and have foundc the 

results to be acceptable.  

S. Thernal-THydraulic Analysis 

The vajor acceptance criteria for the thermal-hydraulic design are 

specifi.d in Standard Review P1' (....P) 4.4. Theso criteria c.i," Ish 

the acceptable limits on .,PNBR ad on the Critical Power R~atio (CHJ.  

The therma! -hydrwlic analysis for th.e Unit No. 2 cycle 2 rcl.owS wo-re 

nrado using previo-sly appiroCd models and methods. Crtai i asy,:cts 

of the thermal.-hydraulic design are new for the cycle 2 core and are 

discussed bWlow.
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Reactor Coolant Systeim LJo S Rate 

The reactor coolant Dlow rate was accurately measured during 
cycle 1 operatiJon and doterrineo to be 111.5% of the system 

design flow. The licensee has proposed to take credit in the 
cyc]c 2 tber:or' ,.-l} 1, ]ic analy'sis for the fact that actual 
system flow is hl her than design flow, and has a so included 
consrvatis's re- Liscnthg uncertainties in the ncasurccnt of the 
flow. Consideri rng these conservatisms and, to be consistent with 

the flow rate used in the Unit No. 1 cycle 3 thermal-hydraulic analysis, 

ths licansec has utilized a flow rate of 107.6% in the Unit No. 2 
cycle 2 analysis.  

In the past; a 4.6% reactor coolant flow penalty had been assunmed 
in the thermal-hyiraulic design analysis for the Oconee units. This 

penolc y w.s assessed to aluow for the potential of a core vent valve 
being stuck open during norriw 1 operation. The core vent valves are 

incorporated into the design of the reactor internals to preclude 

the ]possibi.lity of a vapor lock developing in the core ollowing a 

posttlaited cold-leg break. By letter dated January 50, 190, we 

advised the licensee that we had concluded that sufficient evidence 
had becni prov idcd by W., to assure thint the core vent valves .ould 

rcnain closed during normal operation and that it could, therefore, 
submit an aJpplication f'o a license am.rcndment to oliminaotu: LM, veCi

valve f)low penarlty. In additio:n, the. submittal should include 

appropriate surveillance requirnements to demonst rate, each r. fuc] 5i g 

outage, that thzs vent valve: are not stuck open and that they op'vate.  

freely. By letter dated June 11, 1976, the licensee proposcd the 

surveillance requirenments Ma erred. to by us in our January M0, 3 976 1031 

By letter dated June 15, 1976, 1he licensee advised us that on \ro:

had been identified in the Ocenee Unit No. 2 cycle 2 UNIM( foul der:
sification penalty calculations. This error resulted from the use 

of inconsistent heat: flu£x (flux shape) and enthalpy rise calcuiations 

in evaluating the DNR Jcnsification peanlty. The revised clcuit• :on.  

indicate that the reduction in the DNBL, margin due to fuel dcensif.cation 

effects and the reduction in power peaking margin should be grcazcr 
than those values previously iden~tified. In the analysis iicorpor-t.tnig 

the revised DNBR densification penalty, the licensee took credit fo-



remoVal. ol: tho(, flow penal11-, Py pcvioisly assessed for a stucd: open core 

vent valvu, ;-s dkiscsc cdt abv.'lef -pum rS~CTJ)~~t 

(P-T) lim11it Curve bascd on this newv analysis is lecss restricti-ve than 

the P-T limiit cur-ve as :tncludcd in theo licensee's May 7, 1976 subviittal.  

Thec licensce indicates thart since the vayi-able low pressure trip set

pouintJ IF.& Oil ti~c Fu-pr P-T li.,Ait ctlixre, the va-r ia1bl low p,ýssivro 

trip sotpoi ut included, in the Ik:ny 7, 1976 is coai-servative. In additioil, 

with 1'cgarJcl to LiiC f-1q lwtrp:iJcL~ hi is bascxi3 on t-o

pti-,p coastdowl analysis, thec licensoc indicates that in the, analysis 

inlcorporatCillg th-1 37cVi.SCed 1)NIR lesiiainpenal0ty and removal of the 

Coro vent va'lve. flow p.'nnlty, a flux/flow tri-p setpoi~nt of 1.08 Cdan 

he justified(. This set])oinc1- incitales a 1.2% flow error to account for 

the predi sion Of the VM1.0.LIS COm])ofcits in the. RPS flow instruinent string.  

TFie flux/f] o'; i ri~j sotpo'I t of 1..07 as proposed in the liccyisce' s May 7, 

1~976 subm:ittail for Unit 2 Cycle 2 is thecrefore coilservat ive in comparison 

to tIK(; I (X-l v.3 no idniF iby t'1e1 I icu'nsee inl the now an'utysi s 

TeOconee Toel~mical Spec~i ficati onts i nclude mowt hly and. annuial. surveillance 

requiremenits for the :[).ix/fjow comiparfltor instrumnentation chianne-ls, 

The ]nonthl)' cal :LbI tion clieck verikieýs the trip ston sn nw 

test signals and the mmial.'1 requi~romaflnt includes the calibrativin of the 

entirej~ reactor Coolant flovw instru.-.-vcfltatioll Strir.ri- usinga an actual 

diff~eren~tiaLl preSsurec as input tc the system cl/p cells. In- asd'ition, 

a ru~i~~c equliroi.)eflt cxis 's whiichi requi'res thiat the rza,,ctor c:.oo] ait 

sys-to '~low be verifi ed to be at least 141.3 x 1.06 lbs/1-r (1.07.61 Josif", 

flow,) at least once each fueol cycle.  

Theore are differ-ences in thec flow resistance between the current 1,k - 3 

fuel assemblies and the new fuel. assomblies. Tim flow resis-tance for tile 

Ba !-11 fuel aIssemlblies ,whi Ch ijmclluýOS the two raised fuel rod s';Je 

is 11-1s th1 11 Lat measiured for the10 Mar.k B-3 asse0mblies. Also, tl, av C 

assenib) ins havc a greater, flow resistance than eithecr of the othcer tvO 

file) -I s ;uly types. The-se differe-nces- hiave b~een vnal y.?wd an.-d frori t t i s 

analysis it wais concluded that the Mark B-3 assemblies are limiting, for 

theo Ocoece Uni t No. 2 cycle 2 operation. Th1is analysi s consi dc'ed e 

possible introduction of core cross flow due to the different flow.  

resistances and this Phenomenonl was shown to be a negligible e:flcct.  

IIn smimiary, the licensee has proposed that a reactor coolant flowl -rate 

based on actual measured flow rather than (le..sigil flow be iicl in t~ 

Unit No. 2 cycle 2 therm,.al hiydraulic anal- 'IF is . he.icn0hsaso 

,,pplied Cor elimination of a 46 etvlefo eat.Ti plcte 

me de evi.sijrfis i.n the cycle 2 DNIPR fuel-. densi fication pena lt)y.  

Bascd on our review, we hapve, concludcd that the licensee has incluode 

appropriate conscrvatis-iiu in it-s analysis and that e-xisting Technical.  

~ l ct ou5p rov j.do addnas sun or, £hs the ±a.r CeOO m' ancIo-.: 

,ro p. a]y wonl i tnd . 11Ise-~d on lb. a:,-C I.!.-- find L ne ii o' :n~avc 

as proposc:d1- in ulie May 7, /6u:; .a.,rels ac tbe
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Critical l1eat Flux Correlation (CHF) 

The W-3 CIIF correlation was used in the reference cycle. For the Unit No. 2 

cycle 2 thermal-hydraulic analysis the BAW-2 CHF correlation was used.  

The BAI'-2 correlation was approved for the Oconee Unit 1 cycle 2 and 3 

cores. Two modifications to the BAW-2 correlation were introduced for 

its application in the Unit 1 cycle 3 core and are also used in the 

Unit 2 cycle 2 thermal hydraulic analysis. These modifications are: 

1. An extension do.mnward from 2000 psia to 1750 psia of the pressure 

range applicable to the correlation, and 

2, A reduction in the DNBR from 1.32, (representing a 99% confidence 

level that 95% of the hot rods will not experience DNB) to 1.30 

(representing a 95% confidence level that 95% of the hot rods will 

not experience DNB).  

Item I above, was based on a review of rod bundle CHF data taken at 

pressures below 2000 psia which indicate that the BAW-2 correlation 

conservatively predicts the data in this range. Item 2. above is 

consistent with the standard review plan and industry practice.  

We have previously reviewed the modifications identified above to the 

BAW-2 correlation and have concluded that they are acceptable for use in 

the Unit No. 2 analysis. In addition, we recently completed a re-evaluation 

of the BAIV-2 CHF correlation to verify its continued suitability in relation 

to available rod bundle data. We determined that the BAI\-2 correlation 

continues to be an acceptable correlation over the pressure, quality, 

mass flux, rod diameter and rod spacing range of its original data base.  

6. Accident and Transient Analysis 

The accident and transient analysis provided by the licensee demonstrates 

that the Ocohee FSAR -analyses conservatively bounds the predicted conditions 

of the Unit 2 cycle 2 core and is therefore acceptable.  

7. Starttup Program 

The startup program tests verify that the, core performance is within 

the assumption of the safety analysis and provide the necessary data for 

continued plant operation. The licensee has agreed to provide certain 

confirmatory information from the startup program. Specifically, a 

measurement of the temperature reactivity coefficient will be provided 

for at least two control rod configurations, i.e., all-rods-out and 

a normal rod configuration. In addition, the licensee has agreed to 

provide the measurement of at least two control rod group worths.

4.
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8. ECCS Analysis 

On Deocember 27, 1974, the Atomic Energy Commission issued an Order 

for Modification of License implementing the requirements of 10 CFR 

50.46, "Acceptance Criteria and Emergency Core Cooling Systems for 

Light W1ater Nuclear Power Reactors." One of the requirements of the 

Order was that the licensee shall submit a re-evaluation of ECCS 

cooling performance calculated in accordance with an acceptable evaluation 

model which conforms with the provisions of 10 CFR 50.46. The Order 

also required that the evaluation shall be accompanied by such proposed 

changes in Technical Specifications or license amendment as may be 

necessary to implement the evaluation results. As required by our Order 

of December 27, 1974, the licensee, by letter dated July 9, 1975 and 

as supplemented August 1, 1975, submitted an ECCS reevaluation and related 

Technical Specifications. Included in the reload application of 

February 25, 1976 and as revised May 7, 1976, the licensee has submitted 

the related Technical Specifications for Unit 2, cycle 2. The reevalua

tion and Technical Specifications were submitted using the B&W ECCS 

evaluation model as described in BAW-10104 of May 1975.  

The background of the staff review of the B&W ECCS evaluation model 

and its application to Oconee is described in the staff SER for this 

facility dated December 27, 1974, issued in connection with the 

Order for Modification of License. The bases for acceptance of the 

principal portions of the evaluation model are set forth in the 

staff's Status Report of October 1974 and the Supplement to the 

Status Report of November 1974 which are referenced in the December 27, 

1974 SER. The December 27, 1974 SER also describes the various changes 

required in the earlier version of the B&W model. Together, the 

December 27, 1974 SER and the Status Report and its Supplement 

describe an acceptable ECCS evaluation model and the basis for the 

staff's acceptance of the model. The Oconee 2 ECCS evaluation which 

is covered by this safety evaluation report properly conforms to 

the accepted model. The licensee9 July 9,.1975 submittal contains 

documentation by reference to B&W Topical Reports of the revised ECCS 

model (with the modifications described in our December 27, 1974 SER) 

and a generic break spectrum appropriate to Oconee 2; BAW-10104, May 

1975 and BAIV-10103, June 1975, respectively.
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The generic NM..) in- 141030J3 idlentifieCd the worst break size 

as the 8.55Mft double--(,Ied cold I(g break at the pvmp discharge 

with a CD = .',. The table below' suhumarizes the results of the 

LOCA limit analyses w1hich determine the allo"wable linear heat rate 

limits as a fuh-tion of clevation in the core for Oconee Unit 2: 

lI evation LOCA Peaik Cladding Max. Local Time of 

(ft) Limit Temp'raturc (OF) Oxidation Rupture 
(hlw/ft) lThIpt ucd Unruptured (%) (se..) 

Node Node 

Oconee 2 

2 15.5 2002 1978 3.92 1.2.25 

4 16.6 2136 2072 4.59 13.01 

6 18.0 2066 2146 5,16 15.55 

8 17.0 1743 2110 5.19 15.0i 

10* 16.0 1642 1931 2.93 39.20 
... ... ... ... ... .. ..  

e, .iscuss3ion blelow.  

The maximum core--wide metal-watur reaction for Oconee 2 was calculated 

to be 0.557 percent, a valuc which is below the allowable Wlmit of 
I percent.  

As shown in the tabul.ation, the calculated values for the peak clad 

te)mperature and local mErtol-water reaction were below the allowable 

limits specified in .10 C:R 50.46 of 22000F and 17 percent, respectively.  

BAW-10103 has als;o shown that the core geometry remains amenable to 

cooling and that long-term core cool.ing can be established.  

The staff noted during its review of BAW-10103 that the LOCA limit 

calculation At the 10-foot elevation in the core showed reflood rates 
below I inch/sccond at 251. seconds into the accident (Section 7.2.5).  

Appendix K to ]0 CPR 50.46 requires that when reflood rates arc less 

than 1 inch/second, heat transfer calculations shall be based on the 

assumption that cooling is only by steam, and shall take into account 

any flow b]ockage calcolated to occur as a result of cladding swelling 

or xupturc as such blocLage n.ight affect both local steam flow and heat 

transfer. As indicated by the staff in the Status Report of October, 19? 

and supplemcnt of November 1974, a steam cooling model for reflood Tares 

less than 1 inch/second was not submitted by B&W for staff review.  

The ste:, cool].ing modcei si:•.1itted by !;&i'l .n -A;'-] 0103 is therefore 

consi.durcd to be a' proposed aodtc- change requir.ing furt.he:" stnff revi,:
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and ACRS consideration. Accordingly, B&W was informed that until the 

proposed steam cooling model is reviewed, the heat transfer calculation 

at the 10-foot elevation during the period of steam cooling specified 

in BAIV-10103 must be further justified. In lieu of using their proposed 

steam cooling model, BVI1 has submitted the results of calculations at 

the 10-foot elevation using adiabatic heatup during the steam cooling 

period, where this period is defined by B&IV as the time when the reflood 

rate first goes below 1 inch/second to the time that REFLOOD predicts 

the 10-foot elevation is covered by solid water. The new calculated 

peak cladding temperature, local metal-water reaction and core-wide 

metal-water reaction at the 10-foot elevation are 19460F, 3.02%, and 

.647% respectively° These values remain below the allowable limits 

of 10 CFR 50.46 and are acceptable to the staff, Until a steam cooling 

model has been accepted by the staff, these values will serve as the 

LOCA results for Oconee 2 at the 10-foot elevation, 

We have reviewed the Technical Specifications proposed by the licensee 

in the July 9, 1975 submittal, to assure that operation of Oconee Unit 

2 will be within the limits imposed by the Final Acceptance Criteria (FAC) 

for ECCS system performance. These criteria permit an increase in 

the allowable heat generation rate from 15 to 16 Kw/ft at the 10 foot 

elevation, as compared to the Interim Acceptance Criteria (IAC). For 

Unit 2, the LOCA-related heat generation limits are bounded by the 

generic limit of:18.0 Kw/ft as contained in BAW-10103. We have 

concluded that the proposed Technical Specifications, as submitted for 

Unit 2 cycle 1 operation meet the necessary FAC and are acceptable.  

Since Oconee Unit 2 is currently undergoing refueling for cycle 2 

operation, we have also reviewed the proposed Technical Specifications 

for cycle 2 operation to assure that they also meet the FAC. We have 

determined that the LOCA related heat generation limits used in the BAW

10103 LOCA limits analysis are conservative compared to those calculated 

for this reload. Based on the above, we find that the proposed Technical 

Specifications for cycle 2 operation also meet the FAC of ECCS performance 

and are therefore acceptable.  

Our review of other plant-specific assumptions discussed in the following 

paragraphs regarding Oconee 2 analyses addressed the areas of single 

failure criteria, long-term boron concentration, potential submerged 

equipment, partial loop operation, ECCS valve interlocks and the 

containment pressure calculation.  

Single Failure Criterion 

Appendix K to 10 CFR 50 of the Commission's regulations requires that the 

combination of ECCS subsystems to be assumed operative-shall be those 

available after the most damaging single failure of ECCS equipment has 

occurred. The licensee has assumed all containment cooling systems are 

operating to minimize containment pressure and has separately assumed the 

loss of a 4160 Volt Feeder Bus resulting in the operation of only one LPI 

and one IIPI pump to minimize EICCS cooling.
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A review of Unit No. 2 piping and instrumentation diagrams indicated that 

spurious actuation of certain inotor-operated valves could affect the 

appropriate single failure assumptions. A spurious actuation of core 

flooding tank (CFT) vent valves CF-S or CF-6 would result in a decrease in 

CFT pressure. Since it is clear that CFT pressure is important to mitigating 

the consequences of a LOCA, Technical Specifications require that the 

normally closed motor-operated valves CF-S and CF-6 have their breakers 

locked open and tagged except when adjusting CFT pressure.  

To further minimize the potential for a water hammer due to the discharge 

of ECC water into a dry line, valves LP-21 and LP-22 will 

be left in the open position during normal operation. This maintains the 

LPI lines filled with a continual supply of water from the BWST due to the 

available static head built into the system. The normal value lineup in;the 

IIPI system provides a similar supply of water to the HPI pumps. In 

addition, Technical Specifications require the monthly venting of ECCS 

(HPI and LPI) pump casings to ensure that no air pockets have formed.  

Such venting will also be performed prior to any ECCS flow tests.  

The Engineered Safeguards Protection System (ESPS) monitors parameters to 

detect the failure of the reactor coolant system and initiates operation of 

the high and low pressure safety injection systems, building isolation, and 

reactor building (containment) cooling and spray systems. The ESPS consists 

of eight two-out-of-three coincidence logic networks which actuate equipment 

in four safeguards systems. Therefore, each system is actuated at least by 

two redundant two-out-of-three logic trains.  

Typically, one ESPS train actuates one piece of equipment in one safeguards 

system while the opposite train actuates a redundant component in the same 

safeguards system. However, whenever any system has a third piece of equip

ment, the licensee's design uses both ESPS trains to actuate this third 

component. We requested that the licensee determine if any single failure 

could compromise redundant trains. The licensee provided a control circuit 

schematic typical of that which would be used for all safeguards equipment 

actuated by redundant trains. Since two relay failures in redundant 

safeguards cabinets would be required to compromise redundant trains, this 

design provides adequate isolation between trains. This configuration is 

similar to that used in other nuclear power plants whose designs have been 

found acceptable. Therefore, this portion of the actuation system is in 

conformance with the fundamental single failure criterion at the electric 

component level.  

The licensee has provided information identifying all types of equipment 

located inside the Reactor Building which are required to be operable during 

and after a LOCA. Included in this list are valve motors, fan cooler motors,
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penetrations, cables, and all requircd instrumentation. Qualification 

parameters include containment pressure, temperature, radiation, humidity, 
and chemistry. The licensee has provided sufficient information to give 
adequate assurance that type tests representing conditions that will be 
encountered in the LOCA environment were performed on samples of equipment 
required to function during and after a LOCA. Since this information 
was originally evaluated during the licensing phase of the FSAR application 
and an operating license was subsequently issued, we find that there is 

sufficient assurance that all equipment required to function in the LOCA 
environment is qualified.  

Emergency Electric Power 

1. Introduction 

The design of the power distribution system for the Oconee Nuclear 
Station consists of two 87.5 MVA hydroelectric power generators at 
Keowee Dam that serve as onsite emergency power sources. One of these 

hydroelectric units is capable of supplying all the essential loads of all 

the Oconee Units. There are two diverse methods of feeding emergency power 
to each of the three Oconee Units. These are (1) an overhead line from 

the Keowee Dam through the 230KV site switchyard and respective unit startup 

transformers whenever offsite power is unavailable, and (2) a 13.8KV under

ground feeder cable feeding each unit's safeguard buses through a single 
stepdoim transformer redundant feeder breakers (SKl and SK2) and 4160V 
standby buses.  
In addition to the two Keowee hydro units, backup power is available 
from one of three gas turbine generators located 30 miles away at the 
Lee Steam Station via an independent overhead 100KV transmission 
system.  

We reviewed the design of this system on the following basis: The 
design of the entire emergency electric power system, including 
generating sources, distribution system and controls, is such that a 
single failure of any single electric component will not preclude the 
Emergency Core Cooling System of either Units 2 or 3 from performing 
its function.  

2. Standby bus breakers (SKI and SK2) from the Keowee underground 
feeder 

Breakers SK1 and SK2 are provided to connect the Keowee underground 
feeder cable to the Oconee redundant 4160 volt standby buses. These 
buses serve as standby power sources to all three Oconee Units. In 
this way the Engineered Safeguards Protection Systems of all three 
Oconee Units interface with the SKI and SK2 breaker controls.



-15-

Each breaker can be actuated by an engineered safeguards (ES) signal 

from any of the three Oconee Units. Each Oconee Unit provides one ES 

input to breaker SKI and a separate ES input from the redundant ES 

channel to breaker SK2. The signals, derived from dry contact outputs, 

interface directly into the breaker control logic. It has been 

determined that these contacts provide adequate isolation protection.  

Each SK.breaker requires a primary control source to operate its close

trip circuits and a secondary source to operate a redundant.trip 

circuit. Power for these DC control circuits is supplied from Unit 

No. 1 control power panelboards. Panelboard lDIC provides the primary 

control source to breaker SKI and a secondary source to breaker SK2.  

Similarly, Panelboard lDID provides the primary control source to 

breaker SK2 and the secondary source to breaker SKI. Each of these 

control power panelboards is supplied from Unit No. 1 and/or Unit No. 2 

control batteries through isolating diodes.  

Since breakers SKI and SK2 are provided with individual redundant 

controls for the Keowee underground feeder and since there is a 

redundant overhead emergency feed from the Keowee hydros, no credible 

single electrical component failure can result in the loss of emergency 

power to the Engineered Safeguards buses of Units Nos. 2 or 3.  

3. Electrical Interlocks 

The 13.8KV underground feeder from Keowee to Oconee is fed by either 

one of Keowee's two hydros. One Keowee unit is always dedicated to 

the underground feeder through its respective breaker (Keowee Unit 1 

ACB 3 and Keowee Unit 2 - ACB 4). These Keowee breakers have an 

electrical interlock that prevents simultaneous closure of both breakers.  

The'licensee has stated the failure of this electrical interlock alone 

cannot prevent the Keowee units from providing emergency power to 

Oconee. All of the following conditions would have to exist to 

compromise the ability of the Keowee units to provide emergency power 

to Oconee: 

a. Failure of the electrical interlock for ACB 3 and ACB 4.  

b. Failure of the operator to follow established procedures. ACB 3 

and ACB 4 are controlled manually from either the Oconee Units 

Nos. 1 and 2 control room or from the Keowee control board. The 

operator's procedures require that a closed underground feeder 

breaker must be in the open position before closing the other 

breaker; therefore, it would require an operator error to parallel 

the keowee units.
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c. The Keowee units would have to be in a condition that would 

result in an electrical failure. Those conditions are: 

(1) The two units must be running without being synchronized 
together. This is unlikely since the unsynchronized condition 

exists only temporarily when the units are being placed on 
line for peaking.  

(2) One unit is operating and the other is shut down.  

Nevertheless, we identified a situation where an undetected failure of 

the interlock coupled with an operator error could compromise redundant 

power sources. To preclude the likelihood of an undetected failure, 

Technical Specifications will be required to include a monthly surveillance 

of this interlock. By including periodic testing of this interlock, we 

are satisfied that the same level of safety has been achieved for this 

interlock as exists for all other safeguards equipment that are tested 
monthly.  

In addition, the licensee has stated that there are no electrical inter

locks between redundant portions of the ECCS and supporting subsystems.  

With this commitment and the above Technical Specification change there 

is sufficient assurance that no single failure of an interlock will 

compromise Emergency Core Cooling capability.  

The Low Pressure Service Water System (LPSW) is the only shared safe

guards or safeguards support system at Oconee Nuclear Station. This 

system is shared between Oconee Units Nos. 1 and 2 and contains three 

redundant LPSW pumps, any one of which is capable of supplying the 

system requirements.  

One LPSW pump derives its power from Unit No. 1 switchgear group 1TC.  

The second LPSW pump is powered from Unit No. 2 switchgear group 2TC.  

The third pump is capable of receiving power from either Unit No. 1 

switchgear group lTD or Unit No. 2 switchgear group 2TD.  

A manual transfer switch is provided to select the power source for 

the third LPSW pump. This switch is Kirk Key interlocked with both 

the Unit No. 1 and Unit No. 2 4160 volt feeder breakers to preclude 
the possibility of crossconnecting the two units' switchgear buses 

together. Manual operation of the transfer switch not only transfers 

pump power, but also transfers pump control circuits to the appropriate 
configuration.  

Because of the redundancies provided in the LPSW system, no single 

failure can result in a loss of Low Pressure Service Water to the 
plants.
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4. Availability of Keowee Units 

The licensee has stated that based on previous hydroelectric experience, 

the cumulative need to dewater the penstock and hence remove both Keowee 

units from service can be expected to be limited to about one day a year 

plus perhaps four days every tenth year.  

We requested that the licensee provide information on the outage of both 

Keowee units in order to substantiate the previous bases for their 

acceptance. Outages of both units are as follows: 

July 24, 1973 10:11 - 10:14 Emergency start test 

January 16, 1974 1345 - 1500 Keowee minimum flow test 

August 17, 1974 0730 - Aug 18 0130 Keowee inspection 

February 7, 1975 0910 - 1030 Keowee minimum flow test 

May 26, 1976 0910 - 1030 Keowee minimum flow test 

In all cases, the Lee combustion turbine was in operation through the 

isolated 100KV transmission line prior to Keowee removal from service.  

As can be seen, the total outage time of both Keowee units has been 

less than 24 hours since July 24, 1973. This trend is well within the 

24 hours a year predicted outage.  

We find that the basis for the availability of both Keowee hydroelectric 

generators has been substantiated by the licensee's record of outage 

times to date.  

S. Seismic Qualification of the Keowee Overhead Emergency Electric Power 
Source 

As discussed above, one of the two redundant methods of supplying 

emergency power from the Keowee Hydro Units is via an overhead line 

through the 230 KV site switchyard. In order to take credit for this 

source of emergency electrical power following a LOCA, that portion of 

the 230KV switchyard used must be designed to the same seismic criteria 

as the Oconee Units were. Since the Oconee FSAR does not specifically 

address the seismic qualification of this part of the emergency power 

system, we requested that the licensee provide confirmatory information 

that the overhead emergency power path was properly qualified.  

In response to our request, the licensee advised us that the emergency 

power path through the 230KV switchyard had beer, seismically designed to 

withstand the .lSg earthquake referred to in the Oconee FSAR for Class I 

structures. We have requested and the licensee has agreed to furnish 

additional supporting information identifying the details of the seismic 

design of this portion of the emergency power system. In view of the

2 &
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fact that the licensee has verified that this portion of the system 

has been seismically designed and considering the fact that confirmatory 

details of the design criteria and analysis are forthcoming, we conclude 

that it is acceptable for the Oconee Station to operate pending our 

review of this confirmatory information. Also considered in our 

conclusion was the extremely low probability of a seismic event at 

the Oconee Station.  

The licensee has committed to provide the confirmatory information 

requested in sufficient time for us to complete our review prior to the 

restart of Oconee Unit 3 following refueling in the Fall of 1976.
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Submerged Electrical Equipment

The licensee has identified the following 
become submerged as a result of a LOCA.

electrical equipment that may

Letdown Cooler lA Inlet Valve lIP-1 
Letdown Cooler 1A Isolation Valve HP-3 
Letdown Cooler lB Inlet Valve HP-2 
Letdown Cooler IB Isolation Valve HP-4 
Letdown Cooling Inlet Valve CC-1 
Letdown-Cooling Inlet Valve CC-2 
Quench Tank Suction Valve CS-5 
Core Flood Tank IA Outlet Valve CP-l Controller 
Steam Generator IA Level Detector (5) 

Steam Generator lB Level Detector (5) 
Reactor Coolant Pump Oil Tank Level Detector (4) 
Reactor Coolant Pump Standpipe Level Detector (4) 
Letdown Cooling Component Cooling Outlet Temperature Detector (2) 
Quench Tank Level Detector 
Quench Tank Press Detector 
Quench Tank Heat Exchanger Discharge Temperature Detector 
Quench Tank Temperature Detector 
Quench Tank Heat Exchanger Inlet Valve CC-49 Position Indication 

Quench:Tank Heat Exchanger Outlet Valve CC-53 Position Indication 
Quench Tank Cooler Inlet Valve CS-13 Position Indication 
Quench Tank Cooler Outlet Valve CS-14 Position Indication 
Quench Tank Outlet Valve CS-3 Position Indication 
Core Flood Tank IA Level Detector (2) 
Core Flood Tank 1B Press Detector 
Reactor Building Normal Sump Temperature Detector 
Reactor Building Normal Sump Level Detector 
Reactor Building Emergency Sump Level Detector 
Lighting Panels ELl and WLl 
Reactor Vessel Water Level Detector 
Telephones 
PA Speakers 
PA Amplifier 
PA Power Supply 

The first eight items above are safety related equipment which 
are required to mitigate the consequences of an accident. However, submergence 

of Core Flood Tank outlet valve motor controller, CP-l, will not affect ECCS 
capability because the valve is locked open with electric power disconnected 

outside the reactor building during normal plant operation. In addition, 

the valve is not required to operate subsequent to a LOCA. The other 

seven valves are automatically actuated by.,an engineered safeguards 

actuation signal and will close before becoming submerged. After sub

mergence these valves will remain in the closed position and will not 
reopen as a result of flooding.
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The remaining items listed above are not considered necessary to place 1he 
reactor in a shutdown condition nor to mitigate the consequences of a LOCA.  
Therefore, the failure of the equipment to function has no safety significance 
and there is no impact on safety due to submergence of electrical 

'equipment.  

The electrical power for the aforementioned equipment is fed from Non-Class 
IE power sources except for the following: 

1. -Reactor Coolant Pump Oil Tank Level Detectors (4) 
2. Letdown Cooler IA Isolation Valve HP-3 
3. Letdown Cooler lB Isolation Valve HP-4 
4. Quench Tank Suction Valve CS-5 

The licensee has reviewed the circuit breaker and fuse coordination scheme 

for these circuits and has determined that there is adequate protection so 
that the safety function of other Class 1E equipment is not rendered 
inoperative. However, the licensee has identified a situation in which the 
flooding of limit switches on the three valves (items 2, 3 and 4 above) 
could possibly result in the loss of the normal control power to an engineered 

safeguard cabinet. To preclude this possible failure, the licensee has 
agreed to install fuses in the circuits from the valve limit switches to the 

safeguard cabinets prior to September 1, 1976. These fuses will be properly 
coordinated with the circuit breakers to ensure that normal control power 

to that cabinet is not lost because of submergence. We find this to be 
acceptable.  

Single Failure Conclusion - On the basis of our review, including the above 

indicated changes to Technical Specifications and commitments by the licensee, 

we find that there is sufficient assurance that the ECCS will remain functional 
after the worst damaging single failure of ECCS equipment at the component 

level has occurred.  

Containment Pressure 

The ECCS containment pressure calculations for Oconee Class plants were 

performed generically by BCW for reactors of this type as described in 
BAW-10103 of June 1975. Our review of B&W's evaluation model was 
published in the Status Report of October 1974 and supplement of 
November 1974.
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lie concI u,1I)1cd that Prv..•,"s contninment pressure model was acceptable for 
ECCS eva] uwtions. 'e required that justification of ths p1lant-dependent 
input par,:!I;eters used in the containment analysts be submitted for our 
review of each plant. A containment pressure calculation specific to 
Oconee 2 was submitted in the licensee's submittal of July 9, 1975.  

Justification for the containment input data was submitted for Oconce 
Uniit 2 by lettcr dated October 10, 1975. This justification allo.;s 
corpariso." of the actual containnont paramotersffor U1nit 2 with those 
assumed in the July 9, 1975 submittal and BAW 1,0103 of June 1975. The 
licensee has evluoted the containmosnt net-free volumie, the passive 
heat sinks, and operition of the containment heat-removal systems with 
regard to the conservatism for the ECCS analysis. This evaluation was 
based on as-built .desgii information. Since the minimum .containment 
pressure folloW'i.ng a LOCA is more limiting, the containment heat removal 
system:s were ~:s,.d to oporate at their maximum capacities, and minimum 
operation values for the spray water and service water temperatures were 
assumed. The containnment pressure analysis was demonstrated to be con
servative for Unit No. 2.  

l'e have concluded that the plant-dependent infornation used for the ECCS 
containicnt or.zssure analysis for Oconee 2 is conservative 
and, the'ef:uz, tihe calculated containment pressures aTe in accordance 
with Apperndix K' to 10 CPR 50 of the Comnission's regulations.  

Len g- To" r; Boron Cotn ccit rat ion 

1'.e have review,,ed the proposed procedures, and the system designed for 
preventing excessive boric acid buildups in the reactor vessel during the 
long-term cooling perioi after a LOCA. By letter dated December 18, 
1975, the l.cens.e committed to the implementation of procedures for Unit 
2 which would allow odequate boron dilution during the long-term and 
which will comply )with the single failure cr*iterion. These procedures will 
employ a hot log drain network similar to the concept described in 
BAIW-10103. To erpploy a single failure proof mode, the licensee recently 
completed niodifications during the current cycle 2 refueling outage.  

"The modification consists of the addition of one drain line from the decay 
heat drop line to the reactor building suipp. The line (installed upstrealm 
of the DfR isolation valves LP-1 and LP-2) includes two qualified moaor
operated valves. The existing flowp ath through valhes LP-1, LI-P-2, LP-3 
and LP--4 to the "A" LIPI pump suction or to the reactor building sunp 
through valve 1,1-39 provides the alternate flowp-th to meet the single 
failure cr:i.tcria. By Icttor dated February 24, 1976, the licensee inndicated 
its intention to iest the design and installation of the drain lines by 
conductj.ig a preoperational test pri or to reactor stprtnv, Yn additi on, 
by I-ct,, d. t. ,, ;arch 4i, 1976, the IJcCenUsce (i'd22"- Mr AnteWL 'to
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install f.low.' equiplnent to provide positive indication of flow in the drain 
lines. Th.is equip;.ient will not be installed for cycle 2 operation, however, 
this is acceptable to us because the drain line mr,od~fication, will be tested 
prior to cycle 2 starttup and we iw1,], have the Opportunity to review th~i s design prior to cycle '; operation. We have conicludcJ that the lice.see's 
proposal to prevent long-term boron concentraLion i.. accept able aind that 
the preoperat on i1 test to confirm proper installation and functionrjjig will provide adc.quito assu-aonce dur in!g (:.-,cle 2 operation with the system will 
function und-er post-LOCA conditon.:;.  

Partial Loo ..Annv.,;o

To allow an operating confi.guration with less than four reactor coolant 
)un~ps on the I lne (partial loop), thc stf.r:- riquires ai analysis of the 

pJ)cdJ.ct, d crn'-O_ .. uonces. of a LOCA occurring( during the proposed partial 
loop 0potatiii];n,,de(:,)-. By letter dated August 1, 1975. the licensee 
sulJnitted an analysis; for partial loop operation with one Idle reactor 
coolz.nt pum7p1 (t1hree pu;.ps operating). Using a reduced pow.er level of 
77"" of :'atcd pemIer, , perform-:.d this anal:ysis assu-ning the worst-case 
break (8.55 ft 2 DEi, CD 1 1) and .aximum Linear Heat Generation Rate 
(L,;.3) (18.0 kw/ft) fronm the 4-.-pump an~alysis discussed above. The 
worst break ';elected was located in the active leg of the parti.ally idle 
loop. .... .l:i thg b.ca at thie discharge of the puaq) in an active 
cold leg of the partially idle loop (instead of at the discharge of the 
pumnp in an acrive, cold ].tg of the fully active loop) yields Lhe most dograd.ed iu:,"iLive flow'., tirrough the corc during the first half of the becvw
down and rcs'llts :in highelr cladding Lemporaturus. The maximum cladding 
te!.npcrature for the ono-:i dle-pumu m.ce of op.•ýt.i.on was 17660F. A staff 
revie "of all input assulp)tions .,nd conclusions resulted in a. set of in
quijries which were answered by the licensee's letter of October 31, 1.975 
and EN4i."s letLer of October 1.0, 1975. The results of a new analysis 
Were slbnmi.tt,.d to reflect a more appropriate value of initi.al pin pressure.  
"Thc original partial loop analysis contained in the licensee's letter 
of August 1., 1975, used an initial pin pressure of 1600 psi. As was 
demonstrated in the time-in-life sensitivity study, submitted by letter 
dated August 1, 1975, the worst pin pressure fo-r this analysis should have 
been 760 psi. The maximum cladding temperature for the rc-a-, alysis 
is 1784.OF, a value which is within the criterion of 10 CU:R 50.46.  
Thcrefore, this analysis way be used to support Duke Power Company's proposed 
Operation with one idle reactor coolant pump.  

Since an analysis of ECCS cooling perfoanance aowith one idle reactor 
coolant pump in each loop has not boon sublit.tted, power operation in 
this confi[gu'atiCon is l.il.dted by Technical Specifications to 24 hours.  

1'."e cois.iFder 11ic pro1b3:i .11ty of a LOC(A occurring wi.tthin a 2- hour pelriod to 
lbe exi.romely remote anod, based on the operating h: stery of the Oconce 
Units;, i.t is anticipalted that this pumip confi urati cn wi 11 occur verv 
.J Ij, .'r,.u '2 1y 

, ~ tLa p .at ..! -.'ito i•.'. ,; :: . . -' n one loop) 
rT1'bh hited ' n'by Techni.cai Sp-o- . . the C o •iiks s i.kon.



We have compl1;ted the r(eviewj of the Oconee 2 ECCS pcrfor]aance re-analysis 
and have concl;lcd: 

(a) The proposud Technical Specifications are based on a LOCA analysis 
performed in accurduu.ce with Appendix K to 10 CFR 50.  

(b) The ECCS )flifl2T'P'ccnt.a.nmcnt prc:.sure calculations were performed 
in accorda.nce with !.ppe:ndix K to 10 CIR SO.  

(c) The single failure criterion will be satisfied.  

(d) The proposed procedures for long-term cooling after a LOCA are 
acceptable. The irp le ,,entation of these procedures during the 
cycle 2 refueling ontunpa is rcqvircd to provide assurance that the 
ECCS can be operated in a ranner which would prevent excessive 
boric acid concentratiocn. from occur'ring. A commitment by the 
licensee to install the posh i.•:; indication to show that the hot 
leg drain network is working during post-LOLA conditions is 
required and has been reccived by letter date& March 4, 1976.  

(e) The proposed mode of reactor operation with one idle reactor 
.coolant pump is supported by a LOCA analysis performed in 
accordance with Appendix K to 10 CFR 50. Operation witb ono idle 
punyp in each loop i.s restricted to 24 hours. Requests for single 
loop operation wil0 be reviewed on a case-by--case basis.  

We have completcd our e,,au.:ttion of the licensee's Unit 2 cycle 2 reload 
application: and conclude that the licensee has pevformed the requircd 
analyses and has show. that operation of the cycle 2 core will be within.  
applicable fue.i desi gi an,! per'oirinancc cr'iteria. In addition, we conclude 
that zhe licensee's proposed lechnical Specification changes meet the 
Final Acceptance C.iteria based on .an acceptable FCCS nodel conforming 
to the require:ment:s cHf 10 CFR 50.46 and ihat the restrictions inposcd 
on the facility by the Cormission's December 27, 1974 Order for Modification 
of License should be terminated and replaced by the limitations established 
in accordance with 10 CFR 50.46.  

We have determined that the amendment does not authorize a change in c 
effluent types or total amounts nor Qn increase in po'.r level and will 
not result in any significant enviromuontal impact. Having made this 
determination, we have further concluded that the amendment involves 
an action which is insigni.ficant from the standpoint of cnviro-i:j;ntal 
impact and purs,.ant to 10 C(R §S1.5(d) (4) that an environmental statemcnt, 
negative declaration, or environnental impact appraisal need not be 
prepared in connection wit.h the issuanc, of this a.iend•ent.
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Conclusion 

We have concluded, based on the considerations discussed above, that: 

(1) there is reasonable •issuranco. that the hcalth. and safety of the 

public will not be endangered by operation in thc proposed manner, and 

(2) such activities will be conducted in co-ihpliw1ce with the Com.mission's 

regulations and the issu;mcC of these amcnd;io•;Ls ..,ill not bo-, inii.:ical 

to the co-mron defense and security or to the health and safety of the 
public.  

Dated: June 30, 1976 

9*-
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UNITED STATES NUCLEAR REGULWTORY CO,.,ISSTON 

DOCKETS NOS. 50-269, 50-270, ANI) 50-287 

DUKE POW,", COMJDANY 

NOT]CE O11 ]SSIIANCE OF" A,'N )•.'fl'S TO FACTTI TY 

0I'I3RATING LCE,..SES 

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

Amiwnidments Nos. 27, 27, and 23to Facility Operating Licenses Nos. DPR-38, 

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

reevised Technical Specifications for operation of the Oconee Nuclear Sation 

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

a,:.,ienJints arv. vffuctive as of the date of issuance.  

These amendments (1) revise the Technical Specifications to establish 

opcrating limits for Uniit 2 cycle 2 operation based upon an acccptab.le 

Emergency Core Cooling System evaluation model conforming to the require

ments of 10 CFR Section 50.46 and (2) terminate the operating restrictions 

imposed on Unit 2 by the Commission's December 27, 1974 Order for Oeii' 

cation of License.  

The applications for these amendments comply wi.th the standards and 

requirements of the Atomic Energy Act of .954, as amended (the Act), and 

the CoTmission's rules and regulations. The Commission has made appro-

priate findings as required by the Act and the Commission's rules and 

regulations in 10 CER Chaipter I, which are set forth in the license 

arrmc1Ik!r ts; Notice of Proposed I.sualice to Facilit.y r.(Jp.rt.:.n. .  

Licenses in colnection wit.ith itcri (1) above wts pi.'lt-sl.,ed in the ...ERAL
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REGISTER on April 12, 1976 (4]. FR 15370) and in connection with itemi (2) 

above was published August 13, 1975 (40 FR 3402''. No requost for a 

hearing or petition for leave to intervene was filed following notice 

of the proposed actions.  

lhe Commission has determined that the issuance of these amendments 

will not resull. in any significant environmental impact and that pursuant 

to 10 CFR Section 51.5(d)(4) an environmental statement, negative declara

tion, or environmental impact appraisal need not be prepared in connection 

with issuance of these amendments.  

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

cations for amendments dated February 25, 1975, as revised May 7, 1976, 

and dated June 11, 1.976, (2) Amendments Nos. 27 , 27 , and 23 to Licenses 

Nos. DPR-38, DPR-47, and DPR-5S, respectively, and (3) the Commission's 

related Safety Evaluation. All of these items are availabl e for publ ic 

inspection at the Comiaissi.on's Public Document Room, 1717 H Street, N-., 

Washington., D.C. 20555 and at the Oconee County Library, 201 South Spring 

Street, Walhalla, South Carolina 29691.  

A copy of items (2) and (3) may be obtained upon request addressed 

to the U. S. Nuclear Regulutory Corn.'ission, Washington, D.C. 20555, 

Attention: Director, D)ivisi on of Operating Reactors.  

Datd at Bethesda, Maryland, this 30th day of June, 1976.  

FOR THE NUCLEAR REGULA'ITRY COI.-VISSION 

A...:i-:c}c(r, Ciricf 

0110r.-1 in1 iR a tc',rT3 1'r•,r.,ch 1.  

I)ivxision of Op.erating Reactors


