
Docket Nos. 50-26j; ;87

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

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

Gentlemen: 

The Commission has issued the enclosed Amendments Nos.1 7, 11, and 
for Licenses Nos. DPR-38, DPR-47, and DPR-55 for the Oconee Nuclear 
Station, Units Nos. 1, 2, and 3. These amendments consist of changes 
to the Technical Specifications and are in response to your requests 
dated February 25, 1975, as revised May 7, 1976, and dated June 11, 
1976.  

These amendments (1) revise the Technical Specifications to establish 
operating limits for Unit 2 Cycle 2 operation based upon an acceptable 
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 Modi
fication of License.  

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

Sincerely, 

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

Enclosures: 
See next page
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. f, "r(;&• q rUNITED STATES 

, ,. NUCLEAR REGULATrORY COMMISSION 
WASHINGTON, D. C. 20555 

DUKE POWER CO',-VANY 

DOCKET NO. 50-269 

OCONEE NUCLEAR STATION, UNIT 1 

AMENDMENT 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 
Will be conducted in compliance with the Coimmission'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 Commnission'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 CO'MISSIONT 

Karl R. Goller, Assistant Director 
for Operating Reactors 

Division of Operating Reactors 

Attachment: 
Changes to the Technical 

Specifications

Date of Issuance: June 30, 1976



"N I- UNITFD STAT-S 

",. a NUCLEAR REGULATORY COMMISSION 
• • •" , :: oWASHINGTON, D. C. 20555 

DUKE POWER COMPANY 

DOCKET NO. 50-270 

OCONEE NUCLEAR STATION, UNIT 2 

AMENDM1INT TO FACILTTY OPERATING LICENSE 

Amendment No. 27 

License No. DPR-47 

1. The Nuclear Regulatory Commission (the Commission) has found 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 application, 
the provisions of the Act, and the rules and regulations of 
the Commission; 

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

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

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

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 issuLnce.  

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



"I" UNITED STATES 
0 

NUCLEAR REGULATORY COMMISSION 

." WASHINGTON, D. C. 20555 

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 found that: 

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

licensee) dated February 25, 1975, as revised May 7, 1)76, 

and dated June 11, 1976 comply with the standards and 
requirements of the Atomic Energy Act of 1954, as amended 

(the Act), and the Commissionls rules and regulations set 
forth in 10 CFR Chapter I; 

B. The facility will operate in conformity with the appl.c4.-:t .7, 
the provisions of the Act, and the rules and regulations .f 
the Commission; 

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

by this amendment can be conducted without endangering the 

health and safety of the public, and (ii) that such activii:ies 

will be conducted in compliance with the Commission's reg,)Iations; 

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 C0,1MISSION 

Karl R. Goller, Assistant Director 
for Operating Reactors 

Division of Operating Reactors 

Attachment: 
Changes to the Technical 

Specifications

Date of Issuance: June 30, 1976



ATTACDI`' IT TO LICEITISE AII i S

AUIDI'IETffh NO. 27TO DTO :-•8 

AIri•;i)D'10ý4T NO. 27 TO DI'R-417

AMENNTDIT:NT 1O. 23 TO DPR-55

DooHMs T4is. App-2_6e 50-2AO AaND _O-lw7 

Rlevise Appendilx A as f ollows:

RInemove_ 2iýes 

2.1-3a 
2.1-3b 
2.1-3c 

2.1-5 
2.1--8 
2.2 --l1 
2.3-2 
2.3-3 
2.3-6 

' 2.3

2.3-12 
3.5-7 ) • 5.-'? 
35.5-8 
3. 5-9 
3.5-15 

3.5-19.  

3.5-22 

3.5-24 
5.-11-1 
A.1-9 
4.2-3 
4.6-1 
it. 6-2 
5.3--1

Insert _Pa•es 

2.1-3a 
2.1-3b 
2.1-3c 
2.1-3d 
2.1-3e 
2.1-5 
2.1-8 
2.1-11 
2.3-2 
2.3-3 
2.3-6 
2.3-9 •2.3-12 
3.5-7 
3.5-8 
3.5-9 
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



HsN- Unit. 2 

The sa [tLy I mit.u; pre-ented for Ocone .Unit: 2 h;,ve been generated using 

BAW-2 critical heat flu>x correlation and the .Reactor -Cool ant System 

flow rate of 107.6 percent of the design flow (131.21xlO0 lbs/hr for 

four-puaip operation) . The' flow2ate Milized is conservative compared to 

the actual measured flow rate.  

To maintain the iutegrity of the fuel cladding and to prevent fission 

product release, it is necessary to prevent overheating of the cladding 

under normal operating conditions. This is accomplished by operating 

within the nucleate boiling regime of heat transfer, wherein the heat 

trans;fey c oe ¶f~i ent is large enough so that the clad surface temperat-uire 

is only slightly, gruater, than the coolant temperature. Thu upper boundary 

of thle nucleate ho iling regime is termed "departure from nucleate boiling" 

(DNB). At this point, there Ws a sharp reduction of the heat transfer 

coefficient, which would resul t in high cladding temperatures and the 

possihility of cladding failure. Although DNB is not an observable 

parnmater during renctbr operat ion, the observable parameters of neutron 

power, reactor cool ant flow, lemperature, and pressure can be related to 

I)NB; thi rough the use of th(c BAW--2 corrclit, ion (1). The BAW-2 correlatioat 

has bcen developed to predici DNB and the location of i)NB fOr axially 

Uniform, a.1d non- ouniform heat flux (list ributions! The local D)NB ratio 

(DNBR) , def ined as the rat io of the heat flux that would cause D)NB at a 

parlicu]ar core location to thI' actual heat flux., .is indicative of the 

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

operal iop, 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 pcrcent confidence luvel that DNB willnt-occur; this is considered, 

a conservative margin to DNIU for all operatitg conditions. The difference 

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

svysi em pressure has been ccons idered in determining the core protect ion safeLy 

iri.t s. The difference in theIse two pressures is nominally 45 psi; however, 

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

coirorepond to uLh elevated location where the pressure is actually measured.  

The curve presented in Figure 2.1-111 represents the conditions at which 

a min11nrurmrI )NlII, of 1.30 is predicted for the maximum possible thermal 

power (112 percent) when four re.'c(tor coolant pumps are operating (minimuum 

reactor coolant flow is 141.3xo I lb•s/hr). This curve is based on the 

following nuclear power peaking factors with potentilal fuel densification 

and fuel rod bowing effects: Fq N 2.67; 'Ai = z N The 

design peaking combination results in a more conservative DNBR than any 

other power shape t hat exists during normal operation.  

The curves,; of Figure 2. 1--7B are based on the more resrrLtive of two 

t hermn 1 liiits and in,,ltde thW, el fcets of pot:erntial fuel densification 

and luocl rod bowing':

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



N 
1. The 1.30 I)NBR linimt produced by a nuclear p.kjing f•corr of F 2.67 

nr tiv c(olmbinaition of Whe radial peak, axgioa p.ak and positiop0 of the 

axial peak hlet yi.lds no less than a 1.30 HN1BR.  

2. T'he cool, inat ion of radi al and axial peak that ,;uses central fuel 

ml.ting aL tLhe hot spot. The liri t is 19.8 kw/ft for Unit 2.  

Power peaking is not a directly observable quantity, anA, therefore, limits 

have been establ iished on thie bases of the reactor power imbalance produced 

by th,, power peaking.  

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

to the expet.cted m ininun flow rates with four pumps, three pumps, and one 

pump in each 101), respectively.  

The curve of Figure 2.1-111 is the most restrictive of all possible reactor 

coolant pump-maxi mum thernil] power combinations shown in Fligure 2.1-31.  

The maxii.itum thermal po'wer for three-pump operation is 86.4 Percent due to 

a po.er level trip produced by the flux-flow ratio 74.7 percent flow x 

].07 A 79 . p, rc.nrt power pl us the miiaximum cal ibrat:ion and instrument error.  

The i,-Sxivmum t-mheri;, powir for other coolant pump conditions are produced in 

a similar manner.  

For ea'clh curve of Figur-e 2. 1-3M , a pressure-'tempe rature point above and to 

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

qual iy ;pt the point of mini•i um DNBR l ess than 22 percent for that 

particular reactor coolant pump situation. The 1.30 DNBR curve for four

pumlp op•ral ion is tmore rest[ i ct iv, than aniy other reacLor cooliant pumn 

situat, ion lbecause any pressurh/t nmperat'ire poi•it above and to the left of 

the four--punmp curve will be above and to the left of the other cuwves.  

Re:ferences; 

(1) Correlation of Critica;l Heat Flux in a Bundle Cooled by Pressurized 

Uater, BAW-10000, '.larch 1970.  

(2) Oconee 2, Cycle 2 - Reload Report - BAW-1425 (Rev. 1), Ap•iil 1976.

Amendments Nos. 27, 27, & 232. 1-31,



To maiii! tin the. init-. .rity of the fuel cladding and to prevent fission product 

rel.ease, it is' iiec-•..ary to pr.\,Ll t overhiating of the cladding under normal 

opcraling coid; i oi Fi s 8accompli shed by .p.atin. within the nuc]eate 

boi•]ing reg ime of hea.t transfvr, whercin the heat transfer coefficient is 

large, Pnougih so that he clad surface temperature is only slightly greater 

than tLh coolant temporat urc. 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 coefficient;, whLich would 

result in hiig•, claidding t1,e•,pratures and the possibility of cladding failure.  

Al thouo.1 I)NB is not an o.•servable parameter during reactor operation, the 

observable pIarawr"t-rs of neutron po:er, reactor coolant flow, temperature, 

and pressure can be re.]aLed to D)NB through the use of tSe W-3 correlation.(1) 

The W--3 correla iom has been developed to predict DNB and the location of 1TB 

for axially nniforn. and non-uniform heat flux distributions. The local DNB.  

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

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

to DNB. th. Iiinimnuo v.al'ne of the DNBR, during steady-state operation, normal 

operational transient-s, and anticipated transients is Wil ited to 1.3. A DNBR 

of 1.3 torres:jiuod: to a 9'1.3 pc'rcent probbliili ty aL a 99 percent confidence 

level that IDNB will not occur; this is consi-dered a conse.rvative margin to 

D)NB I or all operaL ing conditions. The difference between the actual core 

ouWlet pressu;re ;iid ihe indicated reactor coolant syntem pressure has been 

Constid "0 in €•H tehrmitn!o the core I)rotection safety limiti s. I he differenc 

in thl: c two p)rt!sni.1re.(S is nominiially 45 psi; however, only a. 30 psi drop was 

as;sun,'I in reduc in,', the press•tire trip psetpoint.s to correspond to the elevated 

locat ion w.h.ro' lhe pr.ssut-e is actually measured.  

The cu rve prusenli.d in F'igoure 2.1-1C revpresents the cond i tions at which a 

min mwum I.)NI;!: of 1.3 is pred ic Ltd for thel maximum possible thermnal power (3]12%) 

when four rcaeI'tor (ioo]1nt pulmnps-are) operating (mini mum. reactor coolant flow is 

131..3 x 106 lbs/hr). This curve is based on the following nuclear power 

peakizntg factors;(2) with potvtent i. fuel dens:ifica ion effects: 

NN NN 
rq 2.67; F = 1.78;FR = 1.50 

The des ign peaking combi nati on results in a more conservative DNBR than any 

other shape that ex isit:; di1rin M normalo operation.  

The curve:; of Figure 2.1-2C are based on th.e more rest-rictive of two thervi.al 

limits and include tlh effect s of potential fuel deinisificatbon: 

N 

I . The I .3 'DI) I imi I -producd by a nuc Ie ar power peikinji f;actor of F1 = 2.67 

(o ti n- li oyii inh,! ion of I tlhe radi.a'l peakl, axial peank and pos i ion of the 

,ax i;a pe ak It Iii I i (,I lIs i. I •ss I .in 1. 3 OiNtR .  

2. 'l l k' o iiin.' i on 0l ; 'ad il a I nd ax ia1l peal.,: c Ii lte', 'entral fuel welt l og 

ii1 I In' he!> :: ii, ii ' I i" l itu it Is 1G.8 l' V-.,•i I ," i..t *

Amendments Nos. 27, 27, & 232. 11-3c



Power peaking -is not a d irect.ly ob.ervable quantity and therefore limits have 

been cstI ;l.i hcd on the ba.,ses of the reactor power imbalance produced by the 

power peaking.  

The specified flow ratcs for Curves 1, 2, 3, and 4 of Figure 2.1-2C correspond 

to the expected mininmum flow rates with four pumps, three pumps, one pump in 

each loop and two pumps ini one loop, respecLively.  

The curve of Figure 2.1-IC is the most restrictive of all possible reactor 

coolant pump-maximum thermal powtr 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 of 

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 a,]ocal quality limit, of 15 percent at the point of minimum DNBR as a 

basis for Curves 2 and 4 of Figure 2.1-3C is a conservative criterion even 

though Lite quality of the exit is hi ghier than the quality at the point of 

minil :wi IJNBR.  

T'he DNBRI as c lcu la c:d by thie W-3 'urc l 1 at ion cont iJ•ually incrreases from point 

of mil)imu'nnM' l)T.R, so thlat the cxit D)NIRI is 1.7 or higher, depending on thc.  

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

range of +1.5 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 thermal power 

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

ratio of 0.961 is used for single loop conditions.  

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

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

at the point (If minimum DNBR less than 15 percent for that particular reactor 

Coolant pump situation. Tilhe 1.3 D)NBR curve for ron1r-pump ope.ra tion is more 

resLrict iyve IOwn any other reactor coo lant pump situa.t ion 1)elil;s a;uny prcssure/.  

tIemp(.' ,t re' Jpoilnt *1hiove and Lo the Ieft ot the four-puimp cuirvre will bc ,Anove 

and to the left of LiLe Other 'tIIIVVS.  

REF F. ENC I, S 

(1) ,SAR, Section 3.2.3.1.1 

(2) M E•,), Section 3.2.3.1.1.e 
(3) FSA'', Sction 3.2.3.1.].k

Amendments Nos. 27, 27, & 23M.1-0(



(4) TI'( foi owin(,. papers wiiich wuro pre~sn ted at the Win i-er Annual Meeting, 

ASIIE, Novembeer 18, 1 969, during the ''Two-ph,,se Fl ow and Hent Transfer in 

Rod Bmindle s Symposium:'' 

" Cr i t j,.; 1. I Fa L Fl] ;j i ii Non-Un j fc 4rm IlaLrRod IBund I (..s' 

(h) GCA.] crs;t edt., -t. al._ 

"Correlation of-a-C-r11 cla] Heat I'luz in a Bundle Cooled by Prcssurized 

Wa te r" 

An~endments No. 27, 27, & 23
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DtXriTLg, normal plant operation with all, 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 seupoints dWe 

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

tr~ip would bc '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 pnwer-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.  

The 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 

trip set poi',t produced by the power-to-flow ratio provides overpower EUB 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-IA are as follows: 

1. Trip would occur when four reactor coolant pumnps are operating if pow.er 

is 105.3• 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 7S. .. 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 pover 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 pump 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--flaw ratios for Units I and 2 account for I:he maximT vawriation 

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

reactor protective system rceeives a conservative indication of the RC flow.  

For sa-f"e calcu].ations the maximum calibration and instrumentation errors 

for the power level trip were used.  

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

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

peaking kw/ft limits or DN4BR limits. The reactor power imbal.nce (pow.;,ev in 

the top half of'core .1iiaus power in the bottom half of core) reduces th pow.er 

level trip produced by the power-to-flow ratio such theft tv' boundari'., ;,, 

Figure 2.3-2A -- Uait 1 are produced. The power--to-f.a1o" r:a Jo r,) • i' LW, nL'wr1 

2.3--2B - Unit 2 

2.3-2C - Unit 3

Amendments Nos. 27, 27, & 232.3-2



]eve. trip and associated rerctor powei-/reactor p(;.er-imbal.ance boundaries 

by 1.055Z-Unit 1 for a 1% flew reduction.  

1 .(77. - Unit 2 

1.072' - Unit 3 
For Unit 1, the pre:er-to-flow rcduction ratio is 0.949, and for Units 2 acd 3, 

the po',,ecr-to-flov reduction factor is 0.961 during single loop operation.  

Pump Mni tors 

The pu;np monitors prevent the minimum core DNBR from decreasing below 1.3 by 

tripping the reactor due to the loss of reactor coolant pump(s). The circuitry 

mionHot'ring pump orpprationla st atuts provcides redundant trip protection for M'S 

by tripping the reactor on a s i.gna]. diverse from that of the power-to-flow 

rat. i o. Tho pump rm.,onitors a] so rest-rict the power level for the number of 

pumps in opiurationl.  

Reactor Coo]ant System Pressuyre 

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

power, the system hihi. pressurce soe: point is reached before the nucl ear over

power trip set point. The trip sotting limit shown in Figure 2.3-1A - UWiL 1 
2.3-1B - Unit 2 
2.3-iC - Unit 3 

for high reactor coolant systey, pressure (2355 psig) has been estabi.shed to 

maintain the system pressure below the safety limit (2750 psig) for L'ny 

design transient. (1) 

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

(1800) psi. (10.79 1,out • 43o) 

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

setpoints shown it Figure 2.3-LA have been established to maintain thle DNB 

2.3-1il 
2.3-IC 

ratio greater than or equal to. 1.3 for those design accidents that result in 

a pres•;ure reduction. (2,3) 

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

variable low reactor coolant system pressure trip value of (11.14 T out -4746) 

(16.75 oQt -7796) (1.6.25 out 

Coolant, Outlet Temi<perature 

The high reactor coo]ant outlet temperature trip setting limit (619 F) shown 

in Figure 2.3-1A has been established to prevent excessive core coolant 

2.3-1B 
2.3-1C 

temperatures in the operating range. Due to calibration and instrumontation 

errors, the safety analysis used a trip set point of 620 F.  

Reactor Build iig Pressure 

Th'ch, igh rc;ctor buildling pressure trilip setting limit (4 psig) provie'd: 

posit ive as:urnacce t h:at a react or trip will. occur in the un]il'3- y event o.  

a ]oss.of,-ceo]l it accid'lc.n I, ov in the absence of a cuw reactor coolant 

Syst c, prv"-esure frip.  
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rable 2.3-13 
Unit 2 

Reac'tor 'rotert-vy. 7vsterTr.p " ettiLLirnt.

RPS Feg,-. cnt

1. 1.n-.lvar Power Max.  p:• c.)

2. ½,'r Power Max. Based 
o, (2w ) and Imbalance, 

3. N,',:Iar ~Puer Max. Based 
on Pump Monitors, (% PRated) 

4. H a Coolant 
S•st..m ?ressure, psig, Max.  

5. ..cx h.!'tor Coolant 
Sy-L:m Pressurlt, psig, Min.  

6. Va:::n~o Low Reactor 
C,- i.nt System Pressure 
PSi, Min .  

7......CoolantTe.  
F... .  

8. .,:cror Building 
.1 lx

Four Reactor 
Coolant Punps 
Opetating 
(Operating Power 

-1O0Z Rated)

105.5

1.07 times flow 
minus reiuction 
due to imbalance 

NA

2355 

1803

(10.79 T -4539)(1) 
out

619

Thrt-(c RHzIctor 
Coolant z'urns 

Cp.o t ing 

(Onerating Power 
-75. rated)

!09.5

1.07 ti-.vs f .law 
minus reduction 
due to imbalance

NA

2355 

1800

(10.79 T out-4539)()

619

.4

CoolatL Pumps 
Operain-g in A 
Sin-'O ..oop 
(-,ra t ing ewer 
-"6:° Rated) 

i03.5 

0.9M1 times flow 
mir:s reduction 
due to imbalance

355 (5) (5) 

2355 

1800

(10.79 T ut-4539)

619 (6)

One Reactor 
Coolant Pump 
Operating in 
EIch Loop 
(operating 
-497 Ra-ted)

135.5

1.07 times flow 
minus reduction 
due to imbalance

55% 

2355 

1800

( ) (10.79 Tou-6539)

6'9

4

(1) T A iz in degrees Fahrenheit (0F).  

(2) 1W:.c:or Coolant System Flow, %.  

(3) At-i:;'I tratively controlled reduction set 
olyi'.-.i7,ring reactor shutdown.  

(4) Au,': '.'ica ily ,;et when other segments Of 

t........are byvrar'sd.

(5) Reactor power.level trip set point produced 
by punp contact monitor reset to 55.0%.  

(6) Scecificarion 3.1.8 applies. Trip one oi the 
two protection, channels receiving outlet 
tcmperature lnfcrmation from sensors in the 
id1a loon.

Shutdoen 
3v~n ss 

5."3 ' 

Bypassed 

1720! 

Bynassed

(

Bypassed I

619

C
4



g. If within one (1) hour of determiitati-ofl of an inoperable rod, 

it is not determined that a lgk/k hot shutdown margin exists 
comibifin~g the "..o .... of the inoperwi'E'rod ,ith each. of the other 

rods, the reac tor s nall be brouguiý to 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.  

i. If a control rod in the. regulating or safety rod groups is 

du,:];fled inoperable, power shall be reduced to 60 percent of 

the the •ta;•O 1 ger allowable for the reactor coolant pump com

b Iiisi:: t I o i.  

If a conitrol 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 positioue8 

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 3.5.2.5.0.  

3.5.2.3 The worths of sIngle inserted control rods during criticality 

are limitedi by the restrictions of Snecification 3.1.3.5 and thu

control rod position limits defined in Specification 3.5.2.5.  

3.5.2.4 Quadrant Power Tilt 

a. E")cept for physis(5 Ut s s, if the max imuwj p;osit iV ' quidr, iat power 

tilt e>xceeds +3.1417 Ilnit i], e ihur the quaidrant power tilt s•..ll 

3./1lZ Unit 2 
4.92% Unit 3 

he reduced to lesI-,; thnn +3.41Z Unit I within tw.o hours or the 

3.417 Unit 2? 
4.92% Unit 3 

fol.].lowing act. ions shall be Lakenl 

(1) if four react or coolant pumps are in operation, the allow,;ble 

thelma 1 power shall be rcdLuced below the power 1evel cutocff

(as i detif ticd in spec i fication 3.5.2.5) and further reduced , 

by 2% of futli power for each 1% tilt in excess of -3.41/ Unit I.  

3.41 Z Unit 2 1 

4.92% Unit 3 

(2) If I.e;s than four reactor cool ant pumps are in operation, the.  

a I I (uw:i)l c' tlierla power for t he reactor cool iant pump 2e21) inat io.0 

sha I I be ehduced Iy 2Z (II f 11 I poevr for each 17 t iL.

I Amendments Nos. 27, 27, & 23



(3) L..,cupt as, ovided in ,rpcifica•Li•m 3.5.2._a, the reactor 
s .ll be r,;cU1L to the hoit hutdov..n condition within four 
,ou:s if ,1: qutdraiu power tilt i.Q not reduced to less than 

3.40Z UlAL I within 24 hurs.  
3.417lb li.t; 2 

4.92Z Unit 3 

b. If the quadrant Li.[L excuei..ds +3.4 1% Unit 11 and there is simultaneous 
3.41% Unit 2 
4.92% Unit 3 

indicat iun of a mi.,ligied control rod per Specification 3.5.2.2, 
reactLor operat in may con t.in'•a provided power is reduced to 60Z 
of thv thermal ip c. r allow:t1l,. for the reactor coolant pump 
comb nation.  

c. Except for physics test., if quadrant tilt exceeds 9.44% Unit 1, 
9.44% Unit 2 

11.07% Unit 3 
a controlled shutdown shal1 be initiated immediately, and the 
reactor shal ,ch brought to the hot shutdown condition within 
four liotrs.  

d. wrhenever 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 perwitted' for the purpose of mansurn:.mcnt, testing, and 
corrective action provided the thermal. power and the power 
range bigh flux setpoiit. a13 t.,ble for the reactor coolant pump 
combji.nt.io's are restricted by a reduction of 2 percent of full 
power for each 1 percent tilt for the. imxn7MurM- tilt observcd 
prior to shutdown.  

e. Quadrant power ti.t. shall be, monitored ou a mini.mum 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% 4- ., between two 
sequential groups, except for physics tests.  

C I. Exc[pt fou physicrs test:s or ,x,.rc'infg cont ro.l rods, th1. control 
rod wi thdrl wl. I m iis are sp.c iti. id on Figures 3.5. 2-1A1 and 

.5.?- 1A2, (Unit 1), 3.5.2.-M11, 3.5.2-132 and 3.5.2-1B3 (UMit 2), 
and 3.5.2- ICI, 3.5.2-1 (:?2. and 3. E.LM2- 3 (Unit 3) for four pump 
o0 t'r 1ion inld on Figires 3.5.2-2A!, 3.5.2-2A2 (Unit 1), 3.5.2-2M1, 
3.5.2- 2LW ? . 3.5.2-213 (Unit 2), and 3.5.2-2C (Unit 3) for three or

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



t.,wo I,,p op•'r •t i ••on. If the control rod position linits are 

cce.d..d, corrjc(:t-ive measures shall be taken immediately to 

achieve an actutptnble control rod position. Acceptable control 

rod position shall then be attained within two hours. The 

mjnix.nim shutdowzn 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-IA2 

(unit 1), 3.r;.2-1Rl, 3.5.2-IB2, and 3.5.2-IB3 (Unit 2), and 

3.5.2-]C], 3.5.2-1C2, 3.5.2-IC3 (Unit 3), unless the following 

requirements are met.  

(1) Tlhe 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 %Itýactor power imbalance shall be monitored on a frequency not to 

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

l.xcept for physics tests, imbalaiLce shall be iiwaintained within the 

envelop~e defined.by Figures 3.5.2-3A1, 3.5.2-3A2, 3.5.2-3BI, 3.5.2-3B2, 

3.5.2--3B11, and 3.5.2-3C. Tf the imbalance is not within the envelol-e 

defined by Figure 3.5.2-3A1, 3.5.2-3A2, 3.5.2-3B], 3.5.2--3B2, 3.5.2-3B3,1 

and 3.5.2-73C, corre'ci ive measures s.hall be taklen to achieve an 

act:cpLablc • •ibalance. If an accept able imbalance is not achieved 

lwit hin two ,oursq, rcrcLor power shall be reduced until imbalance limits 

are met.  

3.5.2.7 The control rod drive patch panels shall be locked at all times wiih 

limited a'cess to be authorizc-d by the manager.

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



Bases 

1'he iowel-1mbalance cnvw!lopo defined in Figures 3.5.2-3AM, 3.5.2-3A2, 
3.5.2--3111, 3.5.2-03B2, 3.5.2-3B3. and 3.5.2-3C is based on LOCA analyses 
which lhivc defined thu I:taxiinum linear heat "r:.9 "sev . Nture 3.5-2-4) such 
t lat the max iJmum clad L umper.aturc. wiil not exceed the Fiinal Acceptanoee 
Criteria. Correct. iye measures wili be taken immediately should the indicated 
quadrant til., rod posi lion, or imbalance be outside their specified boundary.  
Operation in a s;ituationl that would cause the Final Acceptance Criteria to be 
approached should a LOCA occur is highly impcobable because all of the power 
distribution paraweters (quadrant tilt, rod position, and imbalance) must be 
at r hc i r l im it. s wi i e simnult aneous ly all other engineering and uncertainty 
ra;J(tors; ar' al s)o at thticir inmit-s>. Conservatim is introduced by application 
Uf: 

a. Nuc ear uncertainty factors 
b. Thernif ca I i1)rat i on 
c. Fuel denij ficattiOTn Ufft-Cts 

d. !toL rod m:anufacturi g tolerance factors 

The 25% 4- 5% overlap between successive control rod groups is allowed since 
the wor:th of a rod is lower at the upper and lower part of the stroke.  
Control rod,; are arranged in groups or banks defined as follows: 

Group Funtion 

l 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 limiting of the following three 
criteria: ECCS power pcaking, shutdown margin, and potential ejected rod 
worth. Therefore, compliance with the ECCS power peaking criterion is 
ensared by the rod .posit-ion limits. The minimum available rod worth, consis
tent with the rod position limits, provides for achieving hot shutdown by 
ropc.or 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 0.5% Ak/k (Unit I) or 0.65% Ak/k (Units 2 and 3) at rated power. These 
values have been shown to be safe by the safety analysis (2,3,/4) of the 
hypolhet ic tl rod eject ion ;tec ident. A m:aximum sMiglv inserted control rod 
worth of 1.OZ Ak/k is .llowud by Ihe rod posit ions II0it.; a; hoL zl ,ro Ipwr.  
A sI'i',l• c il:-:t (d coni rol r'od worth of' I .M Ak/1t at liegi"ti Wg-o•l -1 Qi , hot 
/.OF., o pow\,'tnl d, re.y lt iin a I nwvr I rans l. otI peak ish.'ori I powI e r nIld, h(lulre
Cor1-p, Ioss St(Vti C t'u V ii mouinut at uoniiq•;sel ntt s;w t han a 0. 5Z Ak/k (011ii t I) or 
M S.T'>' t.l/ (their:s 2 aId )) .it',Ittd roI worth i t . at u'd p•wtr.  

**.Aut tmJ. no I unn t. ni le:. n Icpend on wt,-::hoor n.ot incore of excore de-tectors 
arce tu.ed an-ud thed Ir re.s:peuvtive i f..: trtuwan t anid calibration errors. T'he method 
used to define the op:'r.tIg limits is d•efi.d in plat operating psoced'c s.

3.5-10 Amendments Nos. 27, 27, & 23



Contr(,l rod *groups; nre withdrawn in sequu(ncc begirin ing with Group I.  

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

power is for Groups 6 and I t o he part iali inscrted.  

'l'Ic' (I I.I( lo l k-l ( pt)W,= - ll I I m l ' I:;I I I n M lo l, 11 111 .4"111, , h ,, ".. ,. ./ l,.im V. • 

a: bI kl'ho•d witLh ý-owI-;id(- 1 i o'I(:II I~ c"I*qJ . Iv i~ll V!IC ris'l: Ed I N•u h ,,i"IW11 (15III[ :: I and,, 

2 onJ y) ant fuel dens i r i at lo" I o prev.'iI lhw.Ie I near I ;it at rdLL' p k g p-'i'.n 

associated with a positive quadrant power tilt during normal pcwer operation 

from exceeding 5.10Z for Unit 1. The limits shown in Specification 3.5.2.4 

5.10Z for Unit 2 
7.36% for UniM 3 

are measurement system independent. The act ual operating limits, with the 

appropriate allowance tor observnilitry and instrumentation errors, for earh 

tei.c.;urc uat system are dofined in the stal ion operating procedures.  

The quadrant 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 service.  
9 

Allowance is provided for withdrawal limits and renctor 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 as a reduction of power 

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 

1FSAR, Section 3.2.2.1.2 

2 FSP-R, Section 14.2.2.2 

3 FSAR, SUPPLC.1ENT 9 

4 
B&W FJEL DENSIFICATION REPORT 

BAW-1409 (UNIT 1) 

BAW-1396' (UNIT 2) 

BAW-i00 (UN3,T 3)
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3.1MAX 1IU'.IM POWER ,IUT 1RI CTJO,,N

Applites Lt the nuclear steam stupply systIem of Unit 3 reactor.  

Objective 

To m:aintain (core life mar),i n in reserve until Che system has performed 
rie r optyrait -ondrritions and ul -sign objectives for a significant period 

ol' t utn'.  

Sjpec' iil'. yd t i.,JO 

"The first reactOr core in Unit 3 may not be operaLcd beyond 10,9414 
effective full power hours until supportiig anal.ysi s and data pertinent 
to fuSo. clad collapse under fuel densificat ion condit:ion s havw been 
approved bIy the Directorate of Licensing.  

]Bases 

The lictensing staff has rev iewed the effects of fuel densificat ion for 
the first c:,re in Oconec Unit W.and concluded tiht rcad (collaps- will not 

Lake pla ce within the fir,,st fuel cyclet. (10,944 effect.ive fuji power hours).  
Detailed lad creep collapse analyses are yet to be performed to dehunsl rute 
that clad col]lapse will not occur during operation beyond the first fuel 
cycle.

3.11-1 Amendments Nos. 27, 27, & 23
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Table 4.1-2 

1 t ('ui *iJen' t 

Control; 1Rod M '1eu. nit N)vcuimun I of Eac'l Rod 

Pressurizer ,afuety Va]lves SetpL-int 

Main Steam Safety Valves Setpoint 

Refueling Systa-x Iritel locn.s Functional

5. jNain StWUm StoIp Va lves 

6 , R u _niL o rl Ql Aon l /n t S y s tMN 1 (2 ) 

Leakage 

7, Condenser Coo i.,g Wa 1o 

Sys em (Gravi t y Flow Test 

8. B ig., Pl'ressurC Servi(:e 
Water Pumps and Power 
Supplies 

9. Spent Fuel Cool ing Systom 

10. Hlydraul.1c Snub'bers on 
Sat ety-Re lated Sy.:x;tcmn; 

I1 . A L gl'h 'r c'.s :-u r e a n dl 1,o w 3 

l'vnsur lnejrt ion Sy:; I ciu 

12. iilk-ctor Co laiL Syst'l Plelow 

(1) Applicable only when the reactor 

(2) Applicable only when the reactor 
;I.,11 c tIemporatur, anid pr'essure., 

( I) c •,ria lain,. pitnljo;'xr Ic ud'

Movcm-nt of Each SIlop 
VaIve 

Eva I Ia I 0 

Funct-ional.  

li'nrcLi omal 

Fiunct i onal 

Visua l Inspec t ion 

Ven t Pli) (Pusu In rgs

Bi -Woelly 

50% Annual l y 

25% Annually 

Prior to 
Refueling 

Month] y

Da ily 

Annual ly 

Monthly 

Prior to 
Refueling 

Annua]lly 

Month1y and Prior 

to Testing

Va lidate Flow LO be Once Per Fu 
at lest: Cycle 

Unit 1 141.30 x 10 1 /hr 
Unit 2 i41 ,30 x 106 11b/hr 
Unit 3 131.32 x ].0 lb/hr 

is critical 

coolant is above 2000F and at a steady-

el]

Amendments Nos.27, 27, & 23

1.  

2.  

3.  

4.

I
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4 . 2 . 1O For Unit I, Cycle 3 o,.atLion, tLha surwVi11]::rC capsles, c' will 
be: YCinovOCI fyorm I lo r,,.'., or v':,.?,.[ ~I nd tliz. p v :iob n o"l 

Spec1 fica Jo!, 1,.2.9 vu.t.l b(-- rcvics'd prior tcL Cycle 4 operation.  

For Unir 2, C;clt, 2 operation, the survei.ll.anre capsuins wil. be 

removoe fromn the r, c tor ve'ss t pn on t ,of Specifca

tion 4.2.9 0i31 bce revisned prior to Cycl,-e 3 .per atioon. For Unit 

3, Cy'C.e 1 Op1 )('a t.LOnl, thue surveillance Pnl.. e. will h1 e recmoved 

from the rta cLot VCSS2 1 for a porLion of the cycle nnd ' 

visions of Spocificat ion 4.2.9 will. be revised prior to Cycle 2 

operat ion.  

* .2.11 During the fIrsl I: wo rc fuel in'g peoi- d., tLo rcc tor cool:-t 

system Il pinp g ci)ows Strol bc ult:'U1 ronani cailY in.gspected al on g tLheir 

]oun.itudinil. wel.ds (4 inches bh Lon d each, s.ide ) or c lad b , waIi ,, 

and for cracks i•. both the clad n base met-,l. The el bn-:s to 

be inspectcd are. identi.fied in B),O Report 1361i lated December 

i970.  

4.2.12 To assure that reactor internals vcnt valves are not opening during 1 

operation, al" vent valves will b!" inspecteo dluring each refueling 

outage to confirm that no vent valve is stuck open and thaL, each t 

valve opCraVc3c freely.  

The surveillance program has been developled to co'-iply wirh Sect ion XI of the 

ASM1L Boiler and Pressure Vessel Code, Inservice Inspectio, n of Nuclear Reactor 

Coolaant Sys:tems, 1970, including 1970 winter addenda, c'dfion. The prcgram 

places major Clmp.;hasi oi Lhe area of highest stress concentrations S.d on 

areas where fast neutron irradia tion might be sufficrient to change moterial 

proper ties.  

'[The r-(actor ve•ssel spec.imnL surveil a3ice program for Unit 3 and Unit 2 is 

based on equival ent expostlre tiv:es of 1.8, 19.8, 30.6 andi 39.6 years. The 

contents of the different type of capsules are defined bc~ow.  

Veld Material i1AZ Mit Leri aQ 

U]AZ Material Baseline Material 

Daseline Material 

For Unit 3, the Reactor' Vessel Surveillance Program is based on equiva].erti 

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

selected and fabricated as specified in ASTM-E-].85-7
2 .  

Early I.nspec-tion of Reactor Coolant System piping elbows in considcred 

desirabl.e in order to reconirm the Integrity of the carbon stapl bas•(- Mete 

when cxplos;ivu'l'y clad witlh s,.pstt!ized ,tnJn,.ss- s eO ].. If no degradn.taolnl P, 

observed during' the two an nilei.1 Inspect ion s , survei .allanc'e rq, VIiI-'c it S wi. 1 

rCevert to Section Xl. of the ASH1E Boiler and ...essure Vessl Code.

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



A; p.1 :I.~ f3 c) Ilu piiiw ; l1 ; aiiih ';urIvuiI lI of teeeenypt'rsourc'c

Tro Vcrif Llill E~1h lc V( C po".ý'wr scuyce.5 an il eF... rýIpti 

and ~Lj( . h:~rcu ~ 

1..6.1 Mlololl y i t ,att::t of Ia '1CcYC, Hydro ui;~ r. i l-A-ll be pi rf o-r-e- t o) 

'ver I y[r o pý-rz Li en oli Lhacse rc; rCW35U0 a.  

~oU e (( t I~ !: I . TbI i Js Is i-1:i I I ' !. rne t11 z t' 

a. lhzýcllI ý (':ro 111- it Can bec i uonmat :ica1.l 1 ta 'art ed f roln the Cliri t 1 

ond 2 con! ro I. iooin.  

b. L: I yd ro uni i can U.e. 5y n clvconi -. c1 (b I h 11-) te 23(0 kV ov er 

C J.ClIr. dT-ch 11 ,' i ý'; t: ccm curgi ze rI oC 13. LýV "3~ gr-ound -' C. r 

/j. . 2 Anniw] ]:y' thOw .c. !Iydir ol [at- wil 1 h star- ad usi n- tip? C 

il art. ci. rcca. U.: i n Cil CO cOnl! t 1l oor' to 1:ur 'CtW -ach lly.20 U.. .  

and nFrnoci :i[((. oc'q'irn S ei a to ca-rry J.1i v.,4 winth 2f 

Secnu~ (f a~.I l~d adruqL.a~r-n or (-v)&2( in:)) (-I S, eItQ ul;ý 

L'<,::ror.~ ;b'.Jii.~)Cvc~~i.J~. l ~toI- be Cýri.Jo 

4~ .C, 4 uin ýcb JuLi cg t~; e for I1.'v~ eciýd i a. i" J LC: 

cni, c Lr f7,: o : i -thu 3 V6 fCC'o) j r-a ftfc o:b s t C L' 

ttrtp raýi;s'f or-er (i .e *,CT] CT2C or c3) a I" W t: 0 h1u ", 3.6 v oltý 

staiil~y l ;!)Z.lll be livadc to ver)2f - ropeyCr operatci~ .f 

4.6.5 ,1)7tC)P,', t i Et'rW Gr-:id TIroub]A a irot &t ion Syvrtc:11 lolic shaJ" 

1) C t C;( d to0L L. dc20 1 V rnat_ its-- ab1) iiIy t-o lp r'id an; ( 'oI~s a 

pathi b)hatwaun Kouwac( and Ocuinca 

41..6.,6 Annuall.1y , it. shall. be dclinonst rate'd lthal: a, bee Sta'tion bitin 

iurbln 00 COI be star.te(d and4 conolc~t c' to thu 3.00 LrV line. _JL Fi. <' 1I 

be dr l:c~liot):s I. rft [0(1 th t he 100 LVIN can be sepoa rat ad fran~ the 

rest- of thc sysvcm and styply povier to the !4100 \,)I-llt .aill 

buses.  

6..- &7 La tories ini the 1.25 VI)C systemis Shal 'AI e I estc-d as follo.-.r 

A. Thc \'o I t .'Cndt ompera tu of a- o~ lt Ce in eajchl hcm rh 

1)0 ,!ý 0o ar icIi n ci r ec y da cd f i C, rii L Cr k,-e 0 fo()r t I e I I: t. :r.n 'C 

1~ 11h V p~ di '0 L.V t. a. C. cl V)Ilt0, j .':O a1 ro .  

~. Amendments Nos . 27, 27, &4 23



iii CliIV V~n; Avst t t: req U:. A Z' An* =ya r~ugun~.rm l~and MWU ? h.  

rjadC! .Il onth(e In 1 tad(ot; vol h ~cri 

(I ]I!orc initi al 0'L rat ion and :MMU;L131y Ller~raftCr , a 0 -hu 

di s'cri ar e t Isi all. h0c 1;--ad'2ý 0'. the 1,(.c--oWC hlydro an,ý S..:it el 

St at~joi Gbtvi 

4 CO. 13 TVl opers.hili iy of thu .individuial di ode onti~ors tOSiI the1 : 

anfd Contro 0]nfd ]'cuc)'c StatLion 125) VDC system.,s shlall 1,2 vcY .1 itee 

m'.onthly by W1.pC)2Jnn a sal ate CC u ('B failure' signal.. oni thn 

mTonli tor.  

.. f,. 9 Thii peat inveyse voltg rapnhiiity: of: each auctioncer~i nj OR& Io cil 

the inst rument: and (>.ntro& Sw:itchyard and] Keov-'ee flydro J'VOC, 

sysLens shlla1 W- rwa s ul.-eý and r )ece,:o Sd cinialy 

~~ .The test s spvvifled in ' . 7 ,'i.7.,8 and 416N 'i h e conFnjlcrr' 

sati 1s fctory i f rnnt1rol rwoin d i~c i on rind,' or 1e:'icL c 

dcn-monst~rat e t hc~if: all c 'ntshave operat~ed properly.  

The Kcowee )Iydro units, ini adli i on to serving as the *'::gncy pc':e 'en srces 

fo 7ir Um co-ii c Nucle'a r Mtot~ion, aye power ge'lr-tIing' soy rc (_ ".-Aor II l I oc 

sys tern requi ev('ents . As powerV generating? 1~iint 5, thecy are qn~cn~ed &n' qI(. :1', 

no0):biBZI 3y Onl a cliajly ias i 5r' at (lzds :~ to or grat 'r t:::m r(.quirc( .  

MY 8.5 of tLie FSAlR Wo ESF bus lo*ads . Normal1 as; 011. as energerio st artupo 

land o~perati on of Wyee .uni ts will I be Miro the O once Unit 1 ;aud 2 GCmi ol 

Rom The f reuin n s tart ing; anrd l oad ing of Chiesy ain .1t to urw& Mat~ sys 1 c 

power re'q uYiremenlts assvs Ln§ he con Li nuops avaiia hili .t y for c::iorrgenCY p 

for tHU! Oconre u:ilara and engi ii;ievrekl safety featLures. cguiljslent . It L ..v 11 

be( v.erif ied that t~hese uniIts arc av~iilable t.o carry 3load within 25 seconds, 

inc 3 d ing instLrumen tat. o lag, af te r a si mul at.ed reccui veici-it for englina cru 

sa fcty features . To further assuore the reli abili.1ty of t hese unit s a,: 

emergency powecr-sources , they wil 11be, as spec ifiled, tested for auo L~.t.: 

stLart on a imonthlyv basis from tho Oconiee control room. These testf: x. ill 

include ver ificationl that each unit can be synchronized to the 230 kV' bus an(] 

that each unit: can encrgize the 13.8 IV under ground feeder.  

1The interval speci fied for testing of transfer to emeorgency-) io.e 0'CLsJ 

based on unaintainin', niaxiimum availabil~ity of redundant pow:2r sources.  

Starting, a Leec Sata ion gas turbi-.ue , separatioli of the 1001 IIV lino rc the, 

reiliairidor of. the systems, and chairgi ng of the 41i60. vol~t in nfeeder Lnsare 

slee if ied t o assure the coot. mu ity and oper ab ilIAty of this eq ui pment.

Amendments Nos. 27, 27, & 23/�*(. 2



5.3 , -EAC"

iýfi j j. op.  

5.3.1 Pcacror (r,r(

5.3.1.1 '.'The ren:meo ( orc core aOita ils npp]:,rnoxJ "aM-21' 93 metric tons of 
s).ight l.y t nr:chcd ura-,urM dixii> po13 ot S, The pcWt: C,
encapsualccd :In Zi rcal.ny-4 tubing. to forn fuel roed• TO.  

reactor care is P.ur: p u of 177 fual assc-k:.KIi :s , ]) *L f -. L 2 

are prcpT surizecd with ASHelium..  

5.3.1.2 The fue] n:s:•nblies AhMll form an easent"a3ly c,;int rf cadl 

lattice with an acLive height of 144 in. and an ecquivalent 

diarnetcr of 128.9 in. (2) 

5,3.1.3 There are 61 full-length control rod assembl:ies (CRA) W.d 8 
axial, power shaping rod assemblies (APSR) di-tribute id Jit: 

reactor core as shown n FSAR Figure 3-46. The full.--L ... th 
C(IA cont•ain a 13,4 inCh ].ngth ci silvef r-.d iuii'-c,, .Iu. ! 
c.'d vwit staianless'. stcel. Th. APSR contain a 36 inch ".::-t 
of si.ver--.i.,c1 iun-cadniu:n alloy. (3) 

5.3.1.4 Initial core and Mel0.nd fuel vssembl]ies and roes hl co-' 
to design n',d evalunt'ion describ-d in the FSA2 o:c .....  
'Wn.cr::t and! "ha" nmot exceed oan e~nhichm, ent of.] 

l . 4... _.. _ 

5.3 2 3eactor Coolant Svstcn 

5.3.2.1 The design 6f the pressure components in tha reactor '-,olcact 

system shall be in accordance with the code requir iae-'t (?) 

5.3.2,2' The react or coolant system and any connected auxiliary syste..: 

exposed to the reactor coolant conditions of tenpCl:rature n: 

pressure, shall be designed for a pressure of 2,530) Tsl g .  

a temperature of 650 0Y. The pressuri ~er and pressur.zcr r•",Ze 

line shall be designed for a temperature of 67001`. (5) 

5.3.2.3 The maximum reactor coolant system volume shall be 1.2,200 7t 3 .  

(l1) FAR . Selih 3.2.  

(2) FSAR Section 3.2.2 

(2) FSAR Section 3.2.21 

(3) PSA.•R Section 3.2,." 1 

(4) AI c1.'1 ... •3 , 

(5) FSA .c(:titon 4.1.2 

5.r-i'] Amendments Nos. 27, 27, & 23



. ~ iC~:!'~I KJLATC~ l~O 

SAFETFY IWVA)HIAT] O BY T'A 011 OFf CEONUCLEAR RIMC'OR ECLCJAT'f OYN

StIJPUCRIIC N AN'T!i)NITF NO. To FACILITY 1IIANN'.3B3 

AfiUn'NDME; -!T NO. TO rACILITYI 2 jCENjSE 1,O. M"P\-117 

AMNMiTNO TO FACILITY 12T ("TS PC 1. fP-5 

DUKE 11OWER COMPWANY 

O)CONIFE ,11CLEAR STATION. UNITS "' S. 1, 2, AND 

DOCKFTS NOS. SO-269, 50-270, AND S0-2S7 

Intro~durýt ion 

Bly lctte.-r dzited Febr.uary 25, 1975 and as tonendod May 7, 1976, PulowPer 

Company' (t ho liicensecK) roquostecJ Changes to the Techn i ca I Spoci(ficatLt ons 

appendled toa Faci lity' Operatliing Licenses Nos . DPIR- 38, 1)PR-4 7, and D1IR-5S fo-r 

tho Olconci uirS ti en, U-nimts Nos. 1, 2, ani i Th Lsc .Ief' I 

would p-ral t cporat ion of Unit No . 2 as reloaded for cye2 operat .imi 

In cluded In ii u basus, of thc jann ljyFTes pc~; ic rc the. Fiiai Ac c e, a nco 

Criteria (.,"AC) for Ei ergene)' (arc; Coolingp S-vstcas, as rqirdby hel 

cumnml ssionls Ordor for 11-odifi cation of i~cenise damted Deciaber 27, ]_, d 74.  

Di SCUSSIOfl 

The Oconco Unit1 No . 2 reactor core consists of 177 fmuol asale.e 

w~ith a 15x-15 array of Fuol -rods. The cyclo 2 ruload i:il 11 nvoJlvi, ThIe 

rebOMVa 1 of7, all, of the( Batch I fkuel (S6 ýss-wl.-)ies) anl,' the x'l'a.onof 

the P;itc-b 2 and Bach3 fuel 1 . o freshl Batch -! fucl (56 aM e:b s 

vi 1l occupy primari ly the periphecry of thc core 'and ei eIht e-cati nS, i n 

its inuteri or. 'Tho o f the no0w Bntch 4. Fucl asori e c deno-nstration 

Mark C asse-,-iblies, cach of whicoh consists of 17lx).7 ai ;'ay of fuel rods.  

Adescript Ion of thc prop.yt raja i [E I~w >1: rl, C asscebl i e imn the 

cycle. 2 core was provided by lcttt or da't (*t January 28, 11976. Inadi i n 

Babcock (', IWi cox (ihW oRporr t V--4' ''l1r;aiiitmi~o~ ol' Tvo 1'/Xl 7 

Dumoinstrat I on Assembllies in Ocoace 2, Cycle. 2,''1 19Z'6, iwas prov~i dd 

which descr-i~bes temechamic-al, iHucicar, and L.YI ]vluJic. charac.

tori stics of tho. two demlonstraTiion asscmblii cs . '1 atbl I su~~ zsthe.  

reload co-re fucel assembly lieramu-Lers.



T'ABLE, .

Rcsiduil. Fiuel A!ssombl ics 

NBit ch 2' Batch 3

Fvcel aSScinbl~ly type 

Fu--zi rod array 

No . of s;w1iu 
inl core, 

wt/ J 23S 

Initial1 fulel dcnrsitv, 
% T 

Bal tch burnupi, BOC, 

IIILU 

1.,10 1-O(l 01), inl.  

F u10cl-rod 1.1", inl.  

Filel pollc~ 0t ),cg~ 

U~d. f ((1act ivc 
fui Jcl itt, n 

]y(of flexible 
spa car 

sod I ;ISpacer 
material

Mark B-3 

15x1 5, 

61 

2.75 

92.5

16,135 

0.4 30 

0.377 

0.370 

0.700 

144.0 

Co rrugatedc 

Z-rO2

Mari: B-3 

15I ~ S 

60( 

3.05S 

92.5

10,318 

0.430 

0.377 

0. 370 

0.700 

Corrugatedc 

ZrO 2

New Fuc.l 

Assemblie BOS Patch 4 

Mark B-~4* Ma rk C 

15)15 77

54 

2.04 

93.5

0 

0.4230 

0.377 

0 .5710 

0.700 

142.6 

Spring 

Zr- 4

2 

2.64

0 

0.379 

0 .3321 

0. 3124 

0.6001, 0. -16" 

143.0 

Sp-inj 

Zr-. -4

*T'wo fuel assemblies have fuel rods -raised 0.6 inch above bot'2ora Cr. ,ie 

*WýOnc assei-ily wliih 0 .375-inch pe tonly'. One assemnbly wt h 11 filel rZe(S 

at 0. 375-inch, pA30lt, leng(Ith whileI tne rervainill! rods have 0. cOO-inch 1 )ell-t s.  

Tm0. (00-ilc1 achii (1th is o f simiilar L/D as, thc r B assemh~lics . The 

S)!1u1C-r L./r J, to inves7tigtc fabri cation aind I oadinug t oclwni ues.



"73-

Tbhe ]i cepe.,e' s reload an,• ,yses and Technical Spccification changes 
submitted by Ien:ter dalo'd February 25, 1976 we.re bascd on an originally 

p1ainned 460 equivalent ful1 power days (EFPD) of Unit No. 2 cycle ] 
operation. The licensee, however, advised us by letter dated May 7, 

1976 thai: cyc] e 1 operation was 1 ermin ited eiarly at 440 ViPD and, as 

a rusu ,ct, t1hc burnup distribuLion Wn the ".cit 2 and ° i-ln' ase_ I-l.c• 

which are to r-.cmain in the core for cycle 2 o.erat•ne, W'1'il he d..ff•.ont 

from that asu••'d in the ornginnl reload ana lysis. Based on a reanalys•.is 

of the nc- burnup distribution of the Batch 2 and 3 fuce. assembli es, the 

licensee submiLtted by letter dated tay 7, 1976 revisions to certain corc 

phys.ics porncalers and those Tcchnical Specifications which were aftfcced.  

Also includad in the May 7, 1976 submittal are the results of an eonalys- s 

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

opecat ion.  

E1\IuntionU 

]. Fuel Mecl'uii cai 1 Pas..ý.n 

,The out:si du dimensi oes and conf:i guraLions of the new INar& B-4 (Batc 4)t 

fuel assemhlies and the once-burned Mark B-3 fucl assombi es ire 

identical except that the Mark B--4 have a spring-type fie .ibi sm.-:.c-r 

and the Hark B-3 have a corrug.ted--type flexible spacer. This ,.  

fuel rod spacer design has been reviewed and found accentable by uz:.  

and is currently operating in the Ocenee Unit No. 3 plait, 'Tlie nu,-: 

Mark B-4 fuel assemblies therefore do not represent anyr unrovic'..cOl 

change in mochanical design from the reference cycle.  

There are four demonstration fuel assemblios proposed for %"crut ll 

in Oconee Unit No. 2 cycl]e 2. Two of the demonstra:ion as.ea:b .ies 

are a raised fuel rod design. These assemblies aye intical. t t2 

Marl: B-4 assemblies, except that the fuel rods are raised 0.6 inches 

above the bottom grill age. These assemblies are being introduced in 

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

Tlwo Hark C fuel assemblies are to be plnced in the cycle 2 core. licc 

assemblies have a 17x17 fuel rod configuration. As described in Tab],-, 

1, there are two different ]emgth fuel pci .et sed iU,, these 17:x7 

assemblies. Also the fuel rod outside and inside dijateters hava b•--n 

decreased fin the Mark C demonstration assrc:i,!Jes. TJ'iie Mark C dc•w•-tra

tion assemblies are ,echanjcc)ly compaUb Ie and interchaingeabl.- win.kL.  

Mark B asscmblies w.ith the exception of th. c.on.trol rod co'Uponet 

interfacc.  

,,,., ',(0 ,10 0W:;• '. ,.. ... ? -( C. ."O P -& :, .Hn 
vvr~jous , alse's wh],ichi avu', ,.i.s,. n;s-, i .i,i oj;3 o , - ." wi , --,,(t.inh.,- 'lhc.  

e:u.]ts of these l ''- " :, .('. [' ,'o. 1yt!2.! L, 2L ., -l:.. C .  

des i.",n li ffere .' ces in the 0co,.. . • .i :-.u . z: cye : c 2 core are. e 

ne;1i 1; ' •ibj cW en.t .A&- thnat 140' nC=( 1:. 1 . . ' ' .l i" i n .



Fuel rod cladding creep collapse analyses weore prerfcrormed for the 

three flc]. butch~es w.hich wvill] be present' in thc Un1it Nu. 2 cyclo 2 

coreC. The calculat~ioflal Inetblods, as suwpt ionls, andJ data havu been J'i 

vi ous ly reviewed ar4 approved b~y thle staff. Th'le C;(A 7 co-jmptcr cod,; was 

used to calculate the t~ime to fueli rod claddin-jg ree~-.cp collapse.  

The imost restrictivo power profli i -S t~ ewfela k"uJ c Iiiay b 

explosed, to were used in the Batch 4 analyso5 see atun) rcact-cr 

opc-rat ivg hi story along with thn-. most rest ricti~vc povwer his toric-s 

wrusod in the anialyscs of the,- Batch 2 and Batch 3 ful.The 

fuel clatldi'ng material prpytc arc the samec as those used in 

the CROV code. '1he analysis performed assumed o 2000-hour clensi 

ficat ion t ime (m-iaximum cre;ep) , no0 fissionl gas P-rodjuct ion (rIaIIX-Imimn 

differenitial. P~ressure), lower tolerance 1 iulit Onl lel adl-g hicires 

anld up-por tolerace~c l oi n clacloin_- oval it). U1ised- onl the, --ar-Yses 

perform,.ed, the fuel rod desi-'gn has been shown to meiet the roq-uiredl 

cdesigii life limits for fuel cladding crcfcp, collapse and is thci'&fere 

acceptable.  

From the, v'iewpoint of claddiw.g stress (cree(p streOss du11 to dij*ffe;:'ý1t~a.-'-1 

presf.la "C, thiermal stres du to telnmerature grý,;deiat an~d bend *-'ig ~rs 

necither I-he yicld stre'sF or ul t.I mteý st3(en),th of the ci acdinc; 

!a:1er~ I wll be ox~rcc~r i.) thr- t.vcl 2 -oi.e . The ldd' 

s .i roS esti m'ted in the Uni~t No. 2 cycle. I core will ~e, limi tIe 

in the cycle 2 core, because of' the low.er rpcs4l3Ztlfan 
lower fuel- pellet denjs ity.  

Tfhe Batch 4 fuel a ssnmblieis arc not. wvi in concept mid do rotutlIa 

diffe'ren!t comnsonrcnt miaterial~s. ln addi tion, thle intr-.odulctionr of th'.; 

fouir demlonstr.ationl assembhlies into i h") cycle 2 core hans been iia to 

have an inlsignif icanIt effect on t~he cycle 2 operwriouw.. Therofe rc , oni 

the bases of the analysis precsented we con1.clude thlat the fulc mcci'ecanical 

design for cycle 2 operation is aceptable.  

2. Fuel Thermal. Dosi onr 

The fuel thermal design analysis was conduct-ed using the TAFY-St co.n-puter 

code, as described in ''TfY1- - Fucl Plin. Ten-ntuc andc Gas Izrcs sure 

Analysis," BAW-l00A.4, May 1972, to cstah)1.l:; hecat flxlii.ailts to 

ccnterline melt. The aaailysis cosdvdthe e"FeIC, ofaPower spike 

from fuel pellet (lols ifij cati on , as )imcoleld in ;Fluel Denlsificat.1.0n



Poport", ipA-lO5,Rvi~sion 1, June 3973. Modification,; to PBAW-1C5 

col-isisting of changc["s to the void probabili~ty, Fg, and si ze distyibution.  

I k I, have bcc(;i previously rvw.dand approved by us for uso in the 

densifi.Lcit i OB model.  

As part of our- interim ovalna ILi O3 of thbe TAFY cod e, t-he following i~odifi ca

tio~i. to theC code 1were' '4:.pr))C\>2d"1 fol uS'C ill '"T'cllnjcal2 Iie otOn Densif-ica.

tion' of Babcocrk V~ ilcox Fucu'Yuel."-", July 6, 197:;.  

1) The' code. optijon for no re~struc'tui-ing of fuel has been used 

iln this analys;is in accord.-Incc i-.'ith our interim-, evaluation 

of TAFY.  

2) The cal culatedc gap corn.uctincc ~ redluced, by 25%) in 
accordance with our interim evaluation of TAFY.  

Durring cycle 2 oper~atica the highc!st reclative as;sembly poiw.er I evels 

occur in Batch 3 fuel . The fuel te~mperature analysis for this fuel 

docim~iznted in tfie Oconceý Uni t Nlo. 2 Fiiel Dens if ic.al j onl R~eOT rt is 

app) icable! for cycle 2 aznd is based on limiting b'g-inning(-of-cycle 

(110C) conditions (zero buti) CP1?-) . Al though Batch- 4 fueCl has a reduced 

-activ~e fucl len-th and a corrcien:-,'I,(4TCl A hi -her ave-tage l1ine:ar heat 

r~atle, the maximum Prediceted ccntorl~i~nQ t elpc ra till. of- this fulel is 

lower than that of Batch 3 fuel, even with the samec pealking factors 

app).ied. This is due to the higher initial density of the 'Batch 4 

fuel .  

Based on the above, wve conclude, that the fuel thermial design for 

Oconee Unit No. 2 cycle 2 core is acceptable.  

3. Nuclear Analysis 

The reactor core physics pa-rarmet-eys for Unit No. 2 cycle 2 operatioli 

were calculated using the PDQ07 computor code iw.hich has boc-n p' c'"lou-ýy 

approved by us for use. Since the Unit No. 2 core has not yet rcea!-dil 

an equilibrium cycle, the minor differences in the physics u;mtr 

wh~ich exist lbct~wcen the cycle 1 and cycle 2 core are to bcý ecxfý;tcd o-n.A 

are not signlificant.  

Thc effects of the four demonstration fuel assemiblies in tlie Batch A 

fuel on the cycle 2 nuclear cdesigii have been reviewed and sliomfl to 

bc negl igible.  

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

prior to powcý-r operation) wJl 11verify th~at the. cr1cla.~l: f*~ 

core. p~rrForiim~jyce are witthin the asup±fSof tcsafct-y 

f-ind the 1 censee 's nnuel cari a-nalys is ior cyc) o 2 to hour7c W2



4. ]Q.3 w . enalty 

The e .ect of fuel rod bow wo s evaluated vith consideration given to 
the hot channel powecr spike arnd the cffect of flow area reduction on 
the Da::,rturc fro>; ,uXz'.eate Boiling Ratio (DNBR). These phenomcna 

were ev:aluadted suparatel.y s.in.ce they are mutuall.]y exclusive and cn3 
cannot e(xis.t GenJl the uther .s prese.nt In a letter of May 7, 1976, 

the ]•icii;"fec suy;y.i : 7 d the resul.ts of the rod bow analysis in w'hi-ch 

the mI-thods descr'ibecd in its letter of Febrcary 27, 1976 were uszed 

Th, resuots of this analysis indicate the following: 

lfl. '.t. of Ro( bow on DN1,'.R 

1) The rod to:;' eoFfect on tile flow area of the hot channel 

is adcquitcly comp•ensated for by the flow area reduction 
factor employed in the hot chaanne.l analysis, and 

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

hot chan:al when added to the hot rod in the area of tlhe 

minimum UA, shows that the Unit No. 2 cycle 2 DNBR 

].imit (1.30) conservutivcly accounts for the effects of 

rOd bowin.g.  

loal,. Power Peak.i.n Hffect:, of Fuel Rod Bow 

1) A p0owcr spike of 1.6% nmy occur as a result of rod bowing 

dur:inh, cycle% 2 operation.  

The ef-ects of the rod bow power .pike of 1.6% on the limiting heat 

rate crituria (connr[ rfuel melt -kQW/ft limit and LOCA - kW/ft limi~t) 
have been evaluated and compensated for by reducing the quadrant veowr 

tilt limi:t for Oconee: Unit No..2 from 4.92% to 3.41%. We have rcv.nwa 

the liccnsee's analysis on the effects of rod bow and have fou& &C 

results to be acceptable.  

5. ThernaJ1-.1ydraulic Aay.siis 

The major acceptance criteria for the thermal-hydra-olic design are 

specified in Standacrd Rev:ew Plan (SRP) 4.4. These criteria c:, .b.. sh 

the acceptable l.imits on I.NnR and on the Critical Power Ratio (CH') 

The thermal-hydraiulic analysis for the Unit No. 2 cycle 2 rcold o 0.:re 

mr, dn, using previo-.151y approved model:; and methods. Ce..taji, as5,Cts 

of t.he thIermal-hydraulic design are new for the cyc]e 2 core and are 
dis.usSed We.ow.
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Rcactor Coolant Systemi H]o;w Rate 

The reactor coolant fVow. ratc was accurately measured during 
cycle 1 oporat.ioon and determined to be 111.5% of the system 
design fl1owr. Thc licensýee has proposed to take credit in the 
cyclc 2 ther,,' ,.-iI)'dPrU3 i c analysis for the fact that actu'a.l 
systell flow is h'*; her th}ni design flow, and has also i)c].dcd(d 
consc-rvat ion's re'r t uncortai n tics in the noasurcacnt cf the 
fieui.,. Consi dong "itcse conservatisms and, to be consistent with 
the flow rate used in the Uniit No. 1 cycle 3 teral-hydrauca yiS, 
thi licansce has utilized a flow rate of 107.6% in the Unit No. 2 
cycle 2 analysis.  

In the past;,' 9 4.6% reactor coolant flow penalty had been assumed 
in the thermal-lhyirnulic design analysis for the Oconee units. This 
pen'1lty wns asSessO to [,ow for the potential of a core vc.nt val]vc 
being stuck open duri ng normal. operat~ien. The core vent valv ys are 
inenrporat.ed into the design of the reactor internals to preclude 
the possibi .i.ty of a vapor lock developing in the core follo:ing a 
post(o1 ni ed cold-leg break. By letter dated January 50, 191o, wc 
adv i sed the l.Jcensee that \we had concluded that sufficientL evidencc 

had been prov.idlcd by i. to as sure th1. the core *o'.t valvc c:oul d 
roumnn closed during noxl'a I ooeration and that it could, thcrefore, 
subm);it an aj)pp.lica"ion Fur a Iicense .. cndmj.e,.t to cl]m..na tc [L, Veit 

valve flow penal ty. In Wd i tion, t.he submittal shoul. A.rcudJo 
appropriate suPr-veillance rqur eomcnts to demonsl .ate , each r, fuel lug 
outage, that th- vent valyvc: are nuo stuck open and th.t theyr C•-•a.,.  

freely. By letter MiYted June 1], 1976, the licensee prop:oscd th, 
surveillance .rcQuirement ..eFerrej to b'y us in our January Wt!, MG7 !V-' 

By l.otter dated Jdne 15, 1 976, the iensc. e advised us that Zy :2 oc: 

had been identified in the Oconee Unit No. 2 cycle 2 .}R iliai den

sification penalty calculations. This error resulted from tho use 
of inconsistent heat: flux (flux shnpe) and enthal.py rise calula:-as 
in evaluaiting the DNDR zknsifi cation peanlty. The revised c uc n.!wa.l 
indicate that the reduction in the DNBR margin duo to fuel donsr-if.cnatin:' 
effects and the reduction in power peaking ma.rgin should be hrcazcr 
than those values previously ideintified. In the analysi s imcorpor-> ..  

the revised DJJBR densification penalty, the licensee took c rudit fot
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reiroval of tho flow .eoll't y prcvio-is*.y assessed for a stuck open core 

vent voalve, as discussed above. The{ four-p])%mp Prcssure-TlmpOratUTC 

(P-T) limit curve based on this new analysis is loss restrictive than 

the P-T W mit curve as included in the licensee's May 7, 1976 submittal.  

The licensee indicates that since the variable low pressure trip set

point i.s bna'.cd on tbc four-punp P-T li.mit curve, the varinble low pr.ssure 

trip setpoi nt included :in the May 7, 1976 is conservoativo. In addition, 

Withi tgard tO fLK2 S fAoW trip -tjoi.it, which is based on a two

1-oprqw coastdoim:, analysi:;, the licensee indicates that in the analysis 

incorporating the revis:',1d ]DNR dcns.sifi.catit o penalty and removal of the 

core vent valve. flow p'nanIty, a flux/flow trip setpoint of 1..08 can 

be justified. This sefpoint in ~uces a 1.2% flow, error to account for 

the precision of the various componcnts in the RPS flow instrument string.  

The fix/f]ou trip isetpoi t of 1.07 as proposed in the licensee's May 7, 

1•976 submittal for Unit 2 cycle 2 is therefore conservative in comparison 
to the 30;8& v.3lc idun~LJ.-i, by th: ]ice nse in the new ,nalysis.  

The Oconee Technical Spoci ficatious include monthly and annual surveillance 

requoi rc:nents for the flux/fl]ow coa]p]rator instrumentation channels, 

The month]ly cali.:brlation check verikies the trip setpoint using, known 

test signals and the annual reqlirom•iunt includes the calibrat.ion of the 

entire reactor coolant flow instr'rk-ntation strin% using an actual 

di.fferentia.cl press;ure as input to the systemi d/p cells. In oddition, 

a surve.:ila.ncc rcquire•eut exists w]iich x:equi.es that the ract, r ooJ u ;;t 

systcm :flow be verified to be at least 141.3 x 106 lbs/hr (]07.6% design 

flovw) at least once each fuel cycle.  

There are differences in the flow resistance between the current ,,rk L--3 

fuel asseblie- and the new fuel assemblies. The flow resistance for the 

M, k B-4 fuel assemblives . wh i ch includes the two raised fuel rod asF W c, 

is less than Ihat wen sutred for the Mark B-3 assemblJi.es. Also, thr Mayk C 

assembl ies havu a greater flow resistance than ei ther of the other tWO 

fuci a.ssc'ub]y types. Th.ese differences have blen analy:.ed ";d fron thi-, 

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

the Gconee Unit No. 2 cycle 2 operation. This analys.s conlidered the 

poss ible introduction of core cross flow due to the different f].ow 

res.•stances and this phenomenon was shown to be a negliggib]e effect.  

In summn1"y, the licensee has proposed that a reactor coolant flow rate 

based on actual measured flow rather than (,.sign flow be tis',:-l in i,: 

Unit No. 2 cycle 2 thermal hydraulic anal ysis. The ].iccnsec has a.lso 

applied for elimination of a 4.6% vent val]c flow penalty. This application 

incluodes revisions i n the cycle 2 IN Q.R fuel densifi cation pennltY.  

Based onoouT review, we ave. con.lud.d that the licensee has Wncluded 

appropriate copservatisms in its analysis and that e:isting Technical.  

"•po Fi e tii C a. prov,' i d( a 'ded a -s ;- i -o that the i t, -tr cco ; , f u-' .: 

, , i , irly jra•nit(,rod. Waed on 1 Y< .,o'v :c Yo find " ,: oss 0 , omrs , 

Ilo.: in [i ttum al-hlydr',l ic analy:si s to "a . )cLep a- .n V d 1C O t.  

'tIec !.cal Speci -ications i v i ated to .- c(ycle 2 thermar - .y..a.. ic analysi;, 

as proposcd-.1n the May 7, 19Y6 sub- .ttal, ere also accep.ta ..!c.
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Cr5itical 1leat Flux Correlation (CItF) 

The W-3 CL11' correlation was used in the reference cycle. For the Unit No. 2 

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

The BAIV-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 doiw:nward 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 1. above, was based on a review of rod bundle CltF 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 BAW-2 CHF correlation to verify its continued suitability in relation 

to available rod bundle data. lie determined that the BAW-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. Accidont and Transient Analysis 

The accident and transient analysis provided by the licensee demonstrates 

that the Oconee FSAR analyses conservatively bounds the predicted conditions 

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

7. Startuj? 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 December 27, 1974, the Atomic Energy Commission issued an Order 

for Modification of License implementing the requirements of 10 CIFR 

50.46, "Acceptance Criteria and Emergency Core Cooling Systems for 

Light Water 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. baclkground 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 licensee',s 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, hay 

1975 and BAW-10103, June 1975, respectively.
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Thei goneric mw i ~ n B~-11(K,.1ntfic th,- worst b reak size 
as the 8.,5S ft double--,cmd coald ] eg b'rcak at I.he pL.um discharge 
with a C11 = i. The li;1.e belov.' suivJmarizes the results of the 
LOCA limit anný]. yses wh i .lm dtetj'rx•i the al1oyzable linear heat rate 
limits as a fuiocLion of clevatoion in the core fcor Oconee Unit 2: 

13evation LOCA Pne'k C.l.•adding M4ax. Local Time of 
(ft) •Limnit Tcmj-xraturc (OF) Oxidation Rupture 

(lzw/ft) - hq.ptum'cd Unruptured (%) (see) 

Node Node 

Oconce 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* 1.6.0 1642 1931 2.93 3 9.21 

The maxzmum core--wide metal-water react~ion for Oconee 2 was ca.lc.ulated 
to be 0.557 ncruwnl, a valuc which is below the allowable lijmit of 
] percent.  

As shown in the ta-bulta-cion.% the calculated values for the poak clad 
tcemperature and local mot2 1-water reaction were below: the allowable 
limits specifii.ed in 10 (CR 50.46 of 22000F and 17 percent, respectively.  
BA1W!-10103 has also show,:n that the core geometry remains amenable to 
cooling and ,.ha.t long-mirm core cooliing can be established.  

The staff noted during its review of BA-.10103 that the LOCA limit 
calculation bit the 10-foot elevation in the core showed reflood rates 
below 1. iinch/second at 251. seconds into the accident (Section 7.2.5).  
Appendix K to 10 CFR 50.46 requires that when reflood rates are less 
than 1 inch/second, heat transfer calculations shall be based on the 
assumption thi.t coo].Ling is only by steam, and shall take into accoum.t 
any flow,; blockage calculated to occur as a result of cladding sWelling 
or xupture as such block:.i-.e ii:ight. affect both local steam flow and etoat 
transfor. As indicated by ihe staff in the Status Report of October i
and snpplement of November 1974, a steam cooling model for reflood 1.ates 
less than 1 inch/second was not submitted by B&Iq for staff review.  
The 'teavm cool j.ug irodct l:h: mtted by !21i' in i 1-;,.--10105 is there .re 
co/ij.o.t'c:.. co be a pxopos'o(". ] et717. l change 3.... r in-, g furt'"e:Ce
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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, B&Il 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&W 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 BA11

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 4,160 Volt Feeder 13us resulting in the operation of only one LPI 

and one HPI pump to minimize ECCS cooling.
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A review of Unit No. 2 piping and instrumentation diagrams indicated that 
spurious actuation of certain motor-operated valves could affect the 
appropriate single failure assumptions. A spurious actuation of core 
flooding tank (CFT) vcnt valves CF-5 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-5 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 
JIPI system provides a similar supply of water to the HPI pumps. In 
addition, Technical Specifications require the monthly venting of ECCS 
(IIPI 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 required instrumontation. Qualification 
parameters includo containment pressure, temperaiture, 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 
stepdown transformer redundant feeder breakers (SKI 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 SKI 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.
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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 IDIC provides the primary 

control source to breaker SKI and a secondary source to breaker SK2.  

Similarly, Panelboard IDID 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 (LPSIV) 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 ITD 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 .1Sg 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
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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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Submergecd Electrical Equipment 

The licensee has identified the following electrical equipment that may 
become submerged as a result of a LOCA.

Letdown 
Letdown 
Letdown 
Letdown

Cooler 
Cooler 
Cooler 
Cooler

1A Inlet Valve H1P-I 
1A Isolation Valve HP-3 
1B Inlet Valve HP-2 
1B 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-I Controller 
Steam Generator 1A Level Detector (5) 
Steam Generator IB 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 lB Press Detector 
Reactor Building Normal Sump Temperature Detector 
Reactor Building Normal Sump Level Detector 
Reactor Building Emergency Sump Level Detector 
Lighting Panels ELI and WLI 
Reactor Vessel Water Level Detector 
Telephones 
PA Speakers 
PA Amplifier 
PA Power Supply 

The first eight ite•s 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 byan 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 arc not considered necessary to placc the 
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 
1E power sources except for the following: 

-. Reactor Coolant Pump Oil Tank Level Detectors (4) 
2. Letdown Cooler IA Isolation Valve HP-3 
3. Letdown Cooler 1B 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 B&W 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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l', conel ued that !P&f' ' containment pressure model was acceptable for 
L-CCS ckAvJ u!tions. W', required that justification of th- plant-dcpendont 
irnput parmi;eters used in the containment analyses be submitted for our 
review,; ol-f each plint. A contain.ent pressure calculation specific to 
Oconee 2 was submitted in the licensee's submittal of July 9, 1975.  

Justification for the containnent input data was submitted for Oconce 
Un:it 2 bY lcttcr d(ated Octobrýr 10, 1975. This justification allo;;s 
cOl !pa'r-0S.n ofC.,c actuil containi-nent parametersffor tii.t 2 with those 
assumid in the July 9, 1975 submittal and BAW 10103 of June 1975. The 
licensee has uvtluoted the containlarpt net-free volumie, the passive 
heat sj.n1ks, and C]:er7ltiOl of the containment heat-removal systems w-ith 
regard to the conserflvLtism for the ECCS analysis. This evaluation was 
bascd on as-bui..lt -design information. Since the minimum containment 
pressure Jo low.i.n•, a L()CA is more limiting, the containment heat removal 
svster::s oere an..;. ci to operate at their " aximum capaci.tis, nid m-niininu 
operat.ioll values for the spray water and service water temperatures were 
assumed. Tfhe containment pressure analysis was demonstrated to be con
servative for Unit No. 2.  

I',e have concludetd that the pI ant-dependent information used for the ECCS 
contairm;cit. e~r.-sure analysis for Oconee 2 is conservative 
and, the-efxe~, the calculated containment pressures are in accordance 

iJth ,ppendi- K to 10 CFR 50 of the Commission's regulations.  

Long-TorIlm Boron CoiC iV Ccrat i•.ol.  

VIe have rovic.wed the proposed procedures and the system designed for 
preventing excessive boric acid buildups in the reactor vessel durinf the 
long-term cooling pe. riod after a LOCA. By letter dated DeceRber 18, 
1975, the. l.j.cewn;ee conmitted to the impleraentation of procedures for Unit 
2 which woUld allow adequate boron dilution during the long-term and 
I;ahich will comply with the single failure criterion. These procedures will 
employ a hot leg drain network similar to the concept described in 
BAW-10'-103. To emloy a single failure proof mode, the licensee recently 
co.pleted nmodi"ications during the current cycle 2 refueling outage.  
"The modificati-on con)sists of the addition of one drain line fron the decay 
heat drop line to the reactor building suimp. The line (installed upstream 
of the DlIR isolation valves LP-1 and LP-2) includes two qualified mo':or
operated valves. The existing fl.owpath th.rou-gh valves LP-1, LP-2, LP)
and LP.-4 to the "A" LI'I pump suction or to the reactor building suTrp 
through valve LP-39 provides the alternate flowpetih to meet the single 
:Frailure crlitCria. By lctter dat'ed F'ebruary 24, 1976, tie licensee inndicated 
:its itenition to lost the l ,CIsign alrd i;nstallation of the drain lines by 
Condu i ,ig a, preoporati-ona l test .)-i:Jor to reactor srn.rtu-, -n addit ion, 

y, 1.L:[.t , . : 4, 1976, the5. ........ ii:. P : !.fntent to
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install flo. equipii'nt to provi de positive i ndication of flow in the drain lines. 'lhis equip;;ient will not be installe d for cycle 2 operation, ho.Oever, 
this is acceptable to us because the drain line mr,odi.f cation will be t1e.stcd 
prior to cycle 2 startup and wc w~l] have the opportilti ty to revie'w, t his 
design prior to cycle operation. We have concIudcd thtat the lice.see's 
proposal to pl)reovent long-term boron concentra Lion i.. accept 1ale and that 
the preoperat tional test to confirm proper installat-ion and functionijng will provide acuyiýite assurance duriw' c-yc.e 2 operation with the system will 
fun ction lund ,r post- I ;'A condit ; 

'arti ] ]o ."Loo!) £ , 

To allow an oporating con.figurati- on with less, than four reactor coolant 
pl):ps on the line (partial. loop): tlch s •. -- c'qui.res an analysis of the 
p]e].�,( t COru-'c~tK'Dce} nof a I.OCA occurring during the proposed partial 
loop op-]erat i 11 w5,(:) . By letter dated August 1, 1975, the license,.' 
suhlitted an anaJysj. for partial loop operation with one idle reactor 
COolIJnt p01;il:) Lthree pu;!p."s operating). Using a reduced power level of 77"; of ritd 13er, 1,..' performe:ýd this anals-.s,. assu-ing the worst-case 
brcak (8.55 fi 2 D13, CD 1) and maximum Linear Heat Gcneration Rate 
(L~il.;R) (].. k/ft) from the 4-.pump analysis discussed above. The 
worst break- selectcd was located in the active leg of the partially idle 
3.oo0,. 111 a -, '1. ti, .Ie1-.1 ak; at the dischar.,,e of: the pu'lap in an active 
cold leg of the partially idle loop (instead of at the discharge of the ptul!iP in an activje cold Ins, of th, . :lyc " loop)) yields t0he most cigrad•, -. ,ive floW. throlsh the core clurin•. the first half of the blcw
dcown and resills in higPvter cladding .e]ioperaturcs. The maximum cladding 
tc]l.>Craturo for the one-idle-uuinp iode of opration was 17660F. A staff rCv:iow, of all inp)ut aSswupPtiofls !"d conclusions resulted in a set of in
qu rties which were answered by the licensee's letter of October 31, 1975 
and N4'W's letter of Octebcr 10, 1975. The results of a no.e analysis were submitted to reflect a more appropriate va].uo of initial pin pressure.  ")Ihe ori ginal pa rtial loon analysis contained in the licensee's letteI 
of Augu.it 1., 1975, used an initial pin pressure of 1600 psi. As was 
demonstrated in the time-in-life sensitivity study, submitzed by letter dated August 1, 1975, the worst pin pressure fo-r this analysis should have 
been 760 psi. The maxim.um cladding temperature for the re-analysis 
is 1784OF, a value which is within the criterion of 10 CPR 50.46.  
Thcrefore, this analysis may be used to support Duke Power Company's proposed 
operation with one idle reactor coolant pump.  

Since an analysis of ECCS cooling perforimauce with one idle reactor 
cool ant pump in each loop has not been subnu.tted', po.-wer opcvration in 
this confi guratiion is J limi.ted by Technical Speci fications to 24 hours.  

V'.e conY.i der fli c pvrol:lbi. .ty of a LCA occurring w.i.thlin a 24 hour period to be eox .rome y rI-o1emote nd . based on the operatitig ]hIstory of the Oconee 
Unit:5, it i.s anticipjated that this pomp j onf-.,uralion P.1-.] occu-" very J .,_q Yv ; ]y.  

" 2. ].; - ,t i, (J. .0., op r t '.. t .; .. . ..- n one loop) ..i S :'oIh i).tcd , iy " " Jm:h i cal] .. ,;'"c.'i f.,ca~rtn,•s , ',,i 1..:Ont ,e;o -xy~ng" thle 
Conli. ssion. 

t



We h1avec complcite'l the :re(Vicw of the Oconee 2 ECCS pcrforraince re-analy-sis 
and have conl] udodC: 

(a.) The proposcd Trechni cal S~pocifica-t~ious are based on a. LOCA analysis 
pertormcd in accurdeice withi Appnrndi x K to 10 CPR 50.  

(b) Te CCS miimmc en~tPz(.':,SU:' calIcl-ationIs were. perýformed 
in accordlance w.ili th ppcnCi x K to '10 C111R 50.  

(c) TI-w. single failure criterion w-illl be satisfied.  

(d) The- proposed proceclures for lon-g-iUermi~ cooli~ng after a LOCi\ are 
acceptbe Ili- in IntatiOll oC the1Se p~r(IOcedues during the 
cycle 2 re~fI0'lin ~g ol i~s rcu'dto prov.dle assurance that th-e 
ECCS call bej opermated J.in aL manne11r hIchI6 woul,1d proecnt excessixe 
boric acid, cocnt2tI afOai OcciUrin. 1k commnitmtent by the 
licensee to install, Vhe po. i zi ye ini.to toso Lhah, o 
log drainnevol iswoin durmng, post-LOC.X conditions is 
requiredl and ha--s been reccived by lotter d;,atco March 4, 1976.  

(e) The proposed mode of -reactor operal-ioi- with ofle idle reactor 
.coolant pum,,p is support e-d by I LOCA analysils pcorforriOu" -in 
accordancle %w.ith Apenojdix K to 10 C111 SO. Operation wi-bJ onec idlec 
pullp in each loop is5 rest-ricted to 24 hours, Requests for single 
loop operation wil] be review.ed on a I oh~cs basis.  

We hiav-g completcd our eva _,:tion-. of tle li.ceýnsee' s Uni -t 2 cycle 2 reload 
applicaIti-on l ccleta the li-cense li porformod tile requirc'd 

analses nO has thv hut operation of' ithc cycle 2 core will bewitn 

that zhec lice n~scc rpls 'i eclinical Sipoci~ficat ion change-sm !eft thle 
Fiinal Acceýptance- Critcena biased onl wn zeccenlable FCCS nodel con fom'ni-n 
to the .- eurm:xt - 10 CYR 50.46 and th~at the -restrictions aimposecil 
oil the facility by the Commrý,,issions Deeb27, 1974 Order for llodifi;cat~ion 
of Li4ce~n Se( shOUldt be ter3TmInate--d and rcplac(ed by the limi-tatieons estublish:-d 
in accordance with± 10 CFZ 5$0.46.  

We have dete~rilined that the am~endment does not authlorize a chang-e in e 
efflue-nt types or total amiounts nor min increase. in po;wer level,. and will 
not result i~n any significanit en~vironiiienmt~al impact. Having m-iade this 
determination, we. have furtie-r conclcudet! that the are~ndisent involves 
an a ctiol whijchl is insini~ftcant from. the standpoint of cnvirorm:antal 
impact and 'pursuant to 10 CYR~ §51.5(0) (4) that an ofivironmenta I statea.-nt, 
negativze declaration, or onvirconman.t~al limpact aippraisal need not be 
prcpareý-d in coinnect ion with the isuneof this ieda.
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Conclusion 

We have concluded, bascd on the considerations discussed above, that: 

(1) there is reasonablc assuranco that the hceilth and safety of the 

public will not be endrngeaed by operation in the proposed mannce, and 

(2) such activities will be conduncte in coiyliance with tho Commission's 

regulations and the issunlce of these amend.onLs will not ba inikLCal 

to the co-mion defense and security or to the health and safety of the 
public.  

Dated: June 30, 1976



UNITED STATES NUCLEAR REGULJk'IORY ;C,,ISSION 

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

DUKE P01%1:1), COM.PANY 

NOTICE OF ISS'IANC1" O AH'iNlY.%NTS TO FACTITY.  
OPIRATING T.' CL",-.SS 

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

Amdmchnents Nos. 27, 27, and 23to Facility Operating Licenses Nos. IPPR-38, 

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

revised Technical Specifications for operation of the Oconee Nuclear Sation 

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

ame-henuInc~ts a)".u Vcfctive as of the date of issuance.  

These amncndmcnts (1) revise the Technical Specifications to establ]ish 

operating limits for Unit 2 cycle 2 operation based upon an acceptable 

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 Mod"fi 

cation of License.  

The applications for these amendments comply with the standards and 

requirements of the Atomic Energy Act of .954, as amended (the Act), and 

the ComMission's rules and regulations. The Co mission has made appro-

priate fiandings as required by the Act and the Commission's rules and 

regulations in 10 CFR Chapter 1, which are set forth in the license 

ar;c!,!c:nt s . No t I cC of Propesed 1.-.suahce o....:.: to Faci)i",y Cpnc-r-.: n_ 

Licenses in councction w,,i teh (1) above w;as v'., ed in the F.DE-,L
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REGISTER on April 12, 1976 (41- FR 15370) and in connection with iterm (2) 

above was published August 15, 1975 (40 FR 3402'01). No request for a 

hearing or petition for ]c';LVC to intervene was filed f011ob'ing notice 

of the proposed actions.  

The Commission has determined that the issuance of these amendments 

will not resul;. in any significant environmental impact and that pursuant 

to 10 CFR Section 53.5(d)(4) an environmental statement, negative declara

tion, or environmental impact appraisal need not be prepared in connection 

with issuance of these cmcnndments.  

For furthier 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. D)PR-38, DPR-47, and DPR-55, respectively, and (3) the Conmission's 

related Safety Evaluation. All of these items are available for public 

inspeýction at the Coiwrtission's Public Document Room, 1717 H Street, NI., 

Washington., D.C. 20555 and at the Oconee County Library, 201 South Spring 

Street, Walha.]la, South Carolina 29691.  

A copy of itcers (2) and (3) may be obtained upon request addressed 

to the U. S. Nuclear Rcgulatory Comr;-ission, W,,ashington, D.C. 20555, 

Attention: Director, Divis:ion of OPierating Reactors.  

Dated at Bethesda, Maryland, this 30th day of June, 1976.  

FOR TME NUC LIAR REGULATORY COi.14IISSIMO.  

Op.r. o, f. R.-cat.i.. Erear:ch tors 
Iiv~i sioa of. Oycerating Reactors


