
Docket Nos. 50-269/27 /•• J 

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

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

Gentlemen; 

The Comuission has issued the enclosed Amendmets Nos. "ý 7. , 7, and 
for Licenses Nos. DPR-38, DPR-47, and DPR-SS for the Oconee Nuclear 
Station, Units Nos. 1, 2, and 3. These amendments consist of chapges 
to the Technical Specifications and are in xsponse to your requests 
dated February 25, 1975, as revised May 7, 1976, and dated Jume I1, 
1976.  

These amenduants (1) revise the Technical Specifications to establish 
operating limits for Unit 2 Cycle 2 operation based u an acceptable 
Emergency Core Cooling System evaluation miel cnforming 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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Duke Power Company

cc w,/nc.osurcs: 
Mr. William L. Porter 
Duke Pov,-cr Company 
P. 0. Box 2178 
422 SouthL Church Street 
Charlotte, North Carolina 28242 

Mr. Troy B. Conner 
Conner , Knotts 
1747 Pennsylvan:ia Avenue, NW 
Wnshington, D. C. 20006 

Oconee Public Library 
201. South Spi. i n, Street: 
Wa]halla, South Carolina 29691 

Honorable },.;e A. Huhbnrd 
CounL" Supvrvisor of Oconee County 
Walhalla, South Carolina 29621.  

Office of lntergoxornilcý]ntal 
Relations 

116 West Jones Street 
Raleigh, North Carolina 27603

3- • 2 v ÷ June 30, 1976
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UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
S)WASHINGTON, D. C. 20555 

I I .' 

DUKE POWER COMPANY 

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 Maay 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.



- 2 -

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

FOR THE NUCLEAR REGULATORY COW-4ISSION 

Karl R. Goller, Assistant Director 
for Operating Reactors 

Division of Operating Reactors 

Attachment: 
Changes to the Technical 

Specifications

Date of Issuance: June 30, 1976



UNITFD SrTATIrS 

NUCLEAR REGULATO[1Y COMMISSION 
,," . oWASHINGTON, D. C. 20555 

DUKE POWER COMP.ANY 

DOCKET NO. 50-270 

OCONEE NUCLEAR STATION, UNIT 2 

AMENDMVE'NT TO FACILITY 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 amendcment 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 irn 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 COMIlSSION 

Karl R. Goller, Assistant Director 
for Operating Reactors 

Division of Operating Reactors 

Attachment: 
Changes to the Technical 

Specifications

Date of Issuance: June 30, 1976



UNITED STATES 

NUCLEAR REGULATORY COMMISSION 

4'1: j - WASHINGTON. D. C. 20555 

DUKE POWER COMPANY 

DOCKET NO. 50-287 

OCONEE NUCLEAR STATION, UNIT 3 

AMEND1DENT 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, i976, 

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 applI•"cat., 

the provisions of the Act, and the rules and regulations c:.f 

the Commission; 

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

by this amendment can be conducted without endangering rhe 

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

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

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

common defense and security or to the health and safety of 

the public; and 

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

Part 51 of the Commission's regulations and all applicable 
requirements have been satisfied.  

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

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

FOR TME NUCLEAR REGULATORY COWIISSION 

Karl R. Goller, Assistant Director 
for Operating Reactors 

Division of Operating Reactors 

Attachment: 
Changes to the Technical 

Specifications

Date of Issuance: June 30, 1976



ATTACII"I',E1.1ý TO LIC!iTSE MTV:.nl.:i,•T.

AI',D'ýTh,0RAIM NO. 27 TO D PRa 

A•9_,ND'iET NO. 27 TO DPI-47

AM EN])ITEDT 11O. 23TO DPR-52

DOCET.S NO0S.50-26c). O AND 50-287 

]'evise Appendix A as follows:

Insert PagesR{emove }a,•e s 

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

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--? 
3.5.-8 
3.5-9 
3.5-1o 
3.5-22 

3- 5-24l 

3.:5-15 
3.5-19 

3.5-22 

3.5-24r 

*4. 1-9 
4.2-5 
4.6-1 
4. 6-2 
5.3--1

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-li 
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 
A.6-1 
4.6-2 
5.3-1

I
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Unt- it.2 

The safety li.mits presente for Oconv$nit 2 |O-ve been generated using 

BAW-2 crt ic;al healt flux correlation and the ea cto" Coolant Ss tem 

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

four-pumip operation). The flow'2 5ate uLiiized is conservative compared to 

the actual measured flow rate.  

To waintain the integrity 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 lnuicleato boiling regime of heat transfer, wherein the beat 

trans;fer co.,..fficientL is Jarge ,nough so that the clad surface ter-mperat ur, 

is only slight Iy Vgr ater. than the coolant temperature. The upper bomndary 

of the nucleat e boiling regime is tLermed "departure from nucleate boiling'' 

(DNB). At thiis point, there is a sharp reduction of the heat transfer 

coefficient, which would resull in high cladding temperatures and the 

possibility of cladding failure. Although l)NB is not an observable 

parameter during renctbr operat ion, the observable parameters of neutron 

power t reactI or coolant flow, [etemperature and pr essunre can he relatted to 

I)NIp t hrough the use of the BAW--2 corrclaat. uo" (1). The BAW-2 corrt 1 ationtt 

has bren developed to predict DNB and the location of DNB for axially 

uniform and non-uniform heiat flux distributionss The local D)NB ratio 

(1)Nhl), defined as the rat io of the heat flux that would cause I)NIR at a 

particul]ar core location to tilie actual heat flux, is indicat ive of the 

marp, it to DNh. The minimum value of the DNBR, during steady-state 

operaIiop, noorma] operational transients, and anticipated tranrsients is 

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

at a 95 pcrcent conflidence lavel that DNB will not occur; this is cousidrad l 

a conservative margin to 1)NB for all operatiug conditions. The difference 

beLv:enn the actual core outlet pressure and the indicated reactor coolant 

svst em pressure has been con:. idered in determining the core protect ion safety 

limr.i ts . The difference in t hese two pressures is nominally 45 psi.; however, 

only a 30 psi drop war assume(l in reducing the pressure trip setpoints to 

coireospond to tLhe elevated location where the pressure is actually measured.  

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

an inimumm I)NB. of 1.30 is predicted for the maximum possible thermal 

power (11t2 percent ) when four re;y(ctor coolant pumpls are operating (minilnmum 

reactor coolant flow is 141.MExlO Ibs/hr). This curve is based on the 

folllowing nuclear power peaking factors with potential fuel densification 

and fuel rod bowing effects: . N 2 6 FlN = 1 .N = 1.50. The 

design peaking combinat ion results in a more conservative DNBR than any 

other power shape that exists during normal operation.  

The ctur'vyes oif Fi, gurp' 2. I--1B are has:;ed on the more rentrictive of two 

the'wnn 1 jl limits and in,'lude t h, elA lcts of poltentrial fuel densification 

and til'I roId how1 ng:

Amendments Nos. 27, 27 & 232. WE 3
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Amendments Nos. 27, 27, &+ 23

N 

. 'hIe 1.30 I)NBR limit produced by a nuclear pvaki;ng factor of F = 2.67 

or IWle comhinnation of Whe radial peak, ai;a peak and positiop4 of the 

axi:al peak t hal yie].ds no less than a 1.30 J)NI3R.  

2. T•e comblin•l ion of radial and axial peak that eauses central fuel 

meltitng at tLhe hot spot. The limit is 19.8 kw/ft for Unit 2.  

Power peaking is not a directly observable quantity, an-d, therefore, 3imits 

have been establ.i shed on the bases of the reactor power imbalance produced 

by the power peaking.  

The specified flow ratees; for Curves 1', 2, and 3 of Figure 2.1-2B corrcspona 

to the e.l'.c ted minimum, flow rates w.ith four pumps, three pumps, and one 

pump in each lo0qp, respect ively.  

The curve of Figure 2.1-lB in the most restrictive of all possible reactor 

coolant pump-maximm thermal power combinations shown in Fitgure 2.1-3B.  

The MaXimtlum thermal po'wer for three-pump operation is 86.$4 percent due to 

a power l evel trip produced by the flux-flow ratio 74.7 percent flow X 

1 .07 A 79. p-rcent power plus the maximum calibration and instrument error.  

The mn,;xi iiIm tl ,ermiti powo,-r for other coolant pump conditions are produced in 

a similar manner.  

For cch curve of Figure 2.1-3iB, a pressure-temperature point above and to 

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

quality at the point of minimum DNBR less than 22 percent for that 

part icular reactor coolant pump situation. The 1.30 DNBR curve for four

puq:u, oper't• Jen is more restlet iv. thain any other reactor coolant pumti 

Sittait. i oni because any prvssure t'/tmnperatture point above and to the left of 

the four--ump curve will be above and to the left of the other cu'.rves.  

Re:fer enlCC S 

(1) Correlation of Critical Heat Flu.A in a Bundle Cooled by Pressurized 

Vater, BAW-10000, March 1970.  

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

2.! - 31,
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To j.U' qijii tClie juit ,iIty of the fuel cladding and to prevent fission product 

rel..a.;ea, it i- cc. sary to prevcLIt overhcating of the cladding under normal 

Operating colHd t. io.y. This is,'; accomlplished by -:--ting within the nucltvn e 

boilinig., reg;itic of hlu-t transfer, wherein the heat transfer coefficient is 

large enough so that the c lad surface temperature is only slig hl y greater 

than t•h coolant termnpQrature. The upper boundary of the nucleate boiling 

regime is tcrmed "departuore from nucleate boiling" (DNB). At this point, 

there in; a shatrp reduc ion of the heat transfer coefficient; whitch would 

result in bhigh cladcldinig t,:p,,ratures and the possibility of cladding failure.  

Althofh i•,,•, is not an observable parameter during reactor operation, the 

observ:le pI c'on ram"tprs of neurtron power, reactor coolent flow, temperature, 

and pressure can bie related to DlNB through the use of the W-3 correlation. (1) 

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

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

ratio (1.)NIR), defined as the ratio of the heat flux that would cause DNB at a 

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

to DNB. 'fh., mwinimo' vabie of the DNBR, during steady-state operation, normal 

operational t rainsient.s , and anuticipated transients is Minited to 1.3. A DNBIR 

of 1.3 "v.orreupoih; to a 94.i 3 pr'eent p)rol)baility at a 99 percent. confidence 

level that I)NB will not Occur; this is considered a conservative margin to 

D)NB ior all operatI ingl; conditions. The difference between the actual core 

outlet pressu•e and It'h indicated reactor coolant system pressure has been 

consi~d iit dti" iermin"ng tl( core protection safety ]i:mi ts. "Mhe difference 

in t hleN v two pressure.-s is nomitiina Il.y 45 psi; however, only a 30 psi drop was 

as.;nurc,.,I it reducinn', t he pressutire trip sietpoints to correspond to the elevated 

local iont t:litr' Ithe pr c:;ssurv is actually measured.

Tihe c 'trVt.' pr-c'-;eiit,'d in Ii gui re 2. 1-1C: relpresentI'. the conditions at which a 

mi-iii Dmil.'W of 1.3 is p redi c ted for the maximum possible thermal power (312%) 

when four react'or coolant pumps-are operating (minimumo reactor coolant flow is 

131. 3 x 10o6 lbs/hr). This cur ve is based on the following nuclear power 

peaki ng factors(2) with poCt(ct ijl fuel densification effects: 

14N N 
Fq 2.67; FN = I..78;F = 1.50 

The design peaking conml,ination results in a more conservative DNBR than any 

other shape that exists: durinu normal operation.  

The curve:; of Figure 2.1-2C are based on the wore restrictive of two therti al 

limnilts and include tLhe effects of potential [iuel dens.i riCcation: 

N 

I. O .3 I)NII In, iii t pi-,rcd"u'el by a nuucI tar power peatkni ng facttor of F = 2.67 

oi t it' c(muili vion i on oI, t he raidl at peak, an : a I pea k niod pos i-t i on o qL 

axial l I I.r il yields• ot, loss L. 1.3 D.)NIIBR.  

2. T o'V oitti ( o t ial ni d axt ialX pt,;d. I hit th ..c.u.es cent ral fuel mel tinlg 

1 i'' 1 t :t' t . 'Z!!: Ih i:uit is I 9. W ! I W r'" Unit ,.

Amendments Nos. 27, 27, & 232.1I-3c



Power peaking is not a doirec tly observable quantity and therefore limits have 

been est;ibli. hcd on thle insvA of the reactor power imbalance produced by the 

power I)aking.  

The specified flow rates for Curve:; 1, 2, 3, and 4 of Figure 2.1-2C correspond 

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

each 1001) ad two pumps ill One loop, ri!SpeCtively.  

"The curve of Figure 2.l-IC is the most restrictive of all possible reactor 

coolant pump-maximum thermal power 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 ])NBR is equal to 15%, (3) whichever condition is more restrictive.  

Using a,.local 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 tlw quality of the exit is higler than the quality at the point of 

minilyn I)Ni R.  

The DNBR as calculated by the W-3 correlat ion cont inually increases from point 

of min iiIIJ I)i- BR, so that the exit INI'R i& 1.7 or hi. gher, depending on thu 

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 pov'er 

for other coolant pump conditions are produced in a similar manner. A fQuy:-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 of minimum DNBR Jess than 15 percent for that particular reactor 

coolant pump s itnation. The 1.3 l)NBR vurve for four-pump operation is more 

restrict ivye thban any ot her re actor coolant pump sit uat (in b•er(i•ls any pr.sslref.  

temIp.rvture pointt ;bove and to the let (Oi the fouy-plm1p cui rve will Ibk- cIbovc 

and to the left of the other cnrves.  

REE R ENCI'S 

(I) S;AM , Section 3.2.3.1.1 

(2) mSAh, SeCt.ion 3.2.3.1.1.e 

(3) .A-;.'I, Suction 3.2.3.1.] 1.k

Amendments Nos. 27, 27, & 232. 1--3d1



(4) 'Th, foillowinp', papers wii.ich were prc(.ented at the Winver Annual Meeting.  

ASHE, Novemb'er 18, 1969, during the 'Two-phasu FMow and Heat Transfer in 

Rod lnM ndles Symposium? 

(.i) Wil:scm , e.t al.  

"Criticall H [I.I F lix in Non-Un irrm leuaLer Rod Bundles'' 

(b) Ce.] e •rs• di., et al..  
"Correlation of a Critical Beat Flux in a Bundle Cooled by Pressurized 

Water" 

2. JV-- 3 , 
Amendments No. 27, 27, & 23
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Duritg normnal plant operation with all reactor coolant pumps operating, 

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

ratcd power. Adding to this the possible variation in trip secpoints due 

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

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

value used in the safety analysis. (4) 

Overpower Trip Based on Flow and Imbalance 

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

based on a power-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 poix-t produced by the power-to-flow ratio provides overpower DUB 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 lov. flow rate. Typical power level and low flow rate combinations 

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

I. Trip would occur when four reactor coolant pumps are operating if pow..er 

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

level is 100Z%.  

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

is 73.oo% and reactor flow rate is 74.7% or flow rate is 71.1% and power 

level is 75%.  

3. Trio 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 puiflp is operating in each loop 

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

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

The flux-to-flow ratios for UniLs I and 2 account for the maximulun variation 

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

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

For safety calculations the maxitium 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 power 

peaking -w/ft limits or DNBR limits. The reactor power imbalance (pc.wcr •n 

the top half of~ core .iinus power in the bottom half of core) re±duces th, , 

level trip produced by the power-to-flow ratio such thbat the .oincari :; o'.  

Figure 2.3-2A - UtLit: I arre produced. The pot..eCr-to-f-]°I c• r:it. o . ' p(wC,,. r 

2 3--2B - Unit 2 

2.3-2C - Unit. 3
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i ev, trip and asuot' ated reactor power/reantorpower-Imbala-nce boundaries 

by I.0 QWli,-Unit I for a 1% floe reduction.  

1.077 - Snit 2.  

1.077 - Unit 3 

Fior Unit 1, the po.:or--to-flow reduction ratio is 0.949, and for Units 2 and 3, 

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

PMup 'oni tors.  

The puMnp monitors prevent the mintmum core DNBR from decreasing below 1.3 by 

trippi.' g the reactor due to thh loss of reactor coolant pump(s). The circuitry 

moni tor in pump oprration.al status provid es redundant trip protection for DN-3 

by tripping the r eactor on a s i gnal, diverse from that of the power-to--flo-w 

rat. io. Tho, pump innnitors al so restrict the power level for the numbcr ef 

pumps in opriit..tion.  

Reactor Coolant SYst em Pressu.e 

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

power, the system hi gh, press, re set point is reached before the nucl.ear over

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

2.3-IC - Unit 3 

for high reactor cool ant systcv: pressure (2355 psig) has been estabh.-Ished to 

mainta in the system pressure below the safety limit (2750 psig) for ony 

design transient. (1) 

The low pressure (1800) psig and variable low pressure (11.14 T o-4706) trip 
(10.79 . , - .- ,-'539) 

(1800) psig (16.25 Tout -7756) 
(1800) psig oL, 

setpoints shown in Figure 2.3-1A have been established to maintai1.n the DNB 

2.3-IB 
2.3-IC 

ratio grea er than or equal to 1.3 for those design accidents tihat result in 

a pressure reduction. (2,3) 

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

variable low feactor coolant system pressure trip value of (11.14 TO,, -4746) 

(176.25 Tr00 -7796) 

Coolant Out letTemperature 

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

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

2.3- IB 
2.3-1C 

temperatures in the operating range. Due to calibration and instrumentation 

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

Reactcor Building Pressure 

The high' rwnctor buildilng prc:ssrO trip setting l..mit (4 psig) provide!.  

posit iwi. ass:urancc that a react or trip will. occur in the uni• i::]y (vvv't oQ 

a ] us '-of-uo].-1l nt acc identL, oven in LthL absence of a low reactor coolant 

s ' "l press ure I Vip.  
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g. If within one (1) hour of determiiOationl of an inoperable rod, 

it. is not determined that a l%Vk/k hot shutdown margin exists 

COL'Aiin.ig ... th 0of the inoperab.C.C.rod with each of the other 

rods, the reac,'tor snall be. brought Lo the hot standby condition 

until this margin is established.  

h. Following the determination of an inoperable rod, all rods shall 

be exercised within 24 hours and exercised weekly until the rod 

problem is solved.  

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

declared inop(.trable, power shall be reduced to 60 percent of 

t0t1 t.liOriae 1,•-.im r aliowable for the reactor coolant pump comn

If a roritlol rod in the regu].atiflg or axial power shaping groups 

is declared inoperable, operation above 60 percent of rated 

power may continuc provided the rods in the group are positioU-ei 

such that the rod that was declared inoperable is maintained 

within allowable group average position limits of Specification 

3.5.2.2.a and the withdrawal limits of Specification 3.5.2.5.c..  

3.5.2.3 The worths of single inserted control rods during criticality 

are limited by the restrictions of Specification 3.1.3.5 and thu 

control rod position limits defined in Specification 3.5.2.5.  

3.5.2.4 Quadrant Power Tilt 

;o. E'xcept for p hysi c s tests if tilt maxi tuml positive qu.idraL t pow,,cr 

tilt cyceeds +3.41 7 tinit 1, either t-he qua'drant power tilLt slvill.  

"3.41/ Unit 2 

4.92% Unit 3 

bh redu:eed to les than +3.41Z Unit I within two hours or the 

3.417 Unit 2 

4.92% Unit 3 

fol owing act. ions ,liaall beItaken: 

(1) If four reactor coolant pumps are in operation, the allo.:ble 

thermal prower shall be rduced below the power 1evel cutoff 

(as identified in specification 3.5.2.5) and further roduced 

by 2% of full. power for each 1% tilt in excess of "3.41% Unit 1.  

3.417, Unit 2 I 
4.92% 'Unit 3 

(2) If ]es.'; than four reactor coolant pumps are in operation, the 

all ow.1l)1 tbh, r-mal power for the reactor 'ool( nt pum'l p coLf:bination 

s ol tl la-i-t-td(ced by.2Z. fi , hill poy.'er for * ac h 17 tilt.

3,)-.,
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(3) Exc •pt.ns., , ,,idod in spccificavt:inn 3.5."2.. , the reactor 
Sha] be •crunL, to Me hot shutdow..,n condition within four 

hours if 1iw qu;draint po..r tilt ik not reduced to less than 
3.417i Ii U n i. i t bin 24 h'urs.  

3'. ! / 11n i t :) 
4.92Z Unit .3 

b. If tlLe quadrant tilt exceedis -3.41Z Unit I and there is simultaneous 
3.41% Unit 2 
4.92% Unit 3 

indicati.on of a misalignoed control rod per Specification 3.5.2.2, 
reactor operat, w,,r. ;ay co;ot ihur provided power is reduced to 60Z 
of the thhermal pi .'ur allow:Ol.te for the reactor coolant pump 

. 1 

C. Except for physics- test, if quadrant tilt exceeds 9.44% Unit 1, 

9.44% Unit 2 

11.07% Unit 3 
a controll ed shutdown shall be initiated immediately, and the 

reactor shal be lbrought to the hot shutdown condition within 
four hours.  

9 

d. Whenever the reactor is brought to hot shutdown. pursuant to 
3.5.2.4.a(3)or 3.5.2.4.c above, subsequent reactor operation 
is perr.it-ted for the purpos;e of measuro:ment, testing, and 
corrective action provided the thermal power and the power 
range bigh flux setpoint allovable for the reactor coolAnt: pump 
combiw.atioc. are restricted by a reduction of 2 percent of full 
power for each 1 percent ti)'t for the T.1a:?JiunM tilt observed 
prior to shutdoir,.  

e. Quadrant power ti.t shall. b1( monitored on a minimum frequency 
of once evcry two hours during power operation above 15 percent 

-of rated power.  

3.5.2.5 Control Rod Positions 

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

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

C. LI"x jppt fou phy.s ics tests or ,x×t, rcis .i (•g controe rods, t'hI control 

rod withdrawail limits are speuciti.ed on Figture:s 3.5.2-1A] and 
3.5.2--IA2, (Unit 1), 3.5.2-1B2 and 3.5.2-1B3 (Unit 2), 
and 3.5.2-1(I, 3.5.2-1'22, and 3.5.2-1C3 (Unit 3) for four pump 

oprai'ion andm on Fi.ures 3.5.2-2AI, 3.5.2-2A2 (Unit 1), 3.5.2-2B10 , 

3. 5.2- 2M12 . 3.5.2-2B3 (Unit 2), and 3.5.2-2C (Un it 3) for three or

3.5-3
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L.WO ljIulli) ope1.4j,-ion. If the control rod position limits are 

Xc(eCtd.d, corr-tULivC measures shall be taken ir.mediatoly to 

achic .v an a,•:teptrble control rod position. Acceptable control 

rod position shall then be attained within two hours. The 

minhr.,1:am shutdown margin required by Specification 3.5.2.1 shall.  

be maintnined at all times.  

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

power level cutoff as shown on Figures 3.5.2-lAI, 3.5.2-IA2 

(Unit 1), 3.5.2-IB1, 3.5.2-IB2, and 3.5.2-IB3 (Unit 2), and 

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

requirements are met.  

(1) Jhe xenon reactivity shall be within 10 percent of the value 

for operation at steady-srate rated power.  

.(2) The xenon reactivity shall be asymptotically approaching the 

value for operation at the power level cutoff.  

3.5.2.6 Roactor power imbalance shall be monitored on a frequency not to 

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

Except for physics tests, imbalankce shall be .aintained within the 

envelope definedby Figures 3.5.2-3A1, 3.5.2-3A2, 3.5.2-3BI, 3.5.2-3B2, 

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

defined by Figure 3,5.2-3AI, 3.5.2-3A2, 3.5.2-3BI, 3.5.2-3B2, 3.5.2-3B3,1 

and 3.5.2- 'IC, corrC ctive measures shall be taloen to achieve an 

acecpLabhv imbalance. If an acceptable imbalance is not achieved 

W ithin tIwo hours, renctor power s)hall be reduced until imlbalance limits 

are met.  

3.5.2.7 The control rod drive patch pane]s shall be locked at all times with 

1imited'ac¢css to be authorized by the manager.

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



Bases 

The power-imbalance cnv.loV , defined in Fligures 3.5.2-3A], 3.5.2-3A2, 

3.5.2--31I, 3.5. 2-3B2, 3.5.2-3B3. anW 3.5.2-3C is based on LOCA analyses 
which hlave defined the uaximum linear heat rate ,sve FS nure 3.5-2-4) such 
that thu max imuia clad temperature will not exceed the Final Acceptance 
Crit-eria. CorrectLive measures willi be t aken immediately should the indicated 
quadrant tilt , rod positLion, or imbalance be outside their specified boundary.  
Operation in a situation that would cause the Final Acceptance Criteria to be 
approauhed shou.ld a 1UCA occur is highly impcrobab]e because all of the power 
(distri;,huttio" parx'eters (quadrant Lilt, rod position, and imbalance) must be 
at LWeir l imnit.s while .,;imultane)ously all ')other engineering and uncertainty 
facrtors arc als)o at their li[mits. * Conservatism is introduced by applicationr 
of: 

a. Nuclear uncertainty factors 
b. Tih•erma] calibration 
c. Fuel densification effects 
d. Hiont rod manufacturin;g tolerance factors 

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

Gro up Function 

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

The rod position limit s are based on the most J.imiting of the following three 
criteria: ECCS power peaking, shutdown margin, and potential ejected rod 
worth. Therefore. comppliance with the ECCS power peaking criterion is 
ensared by the rod position limits. The minimum available rod worth, consis
tent with the rod position limits, provides for achieving hot shutdown by 
reactor trip at any time, assuming the highest worth control rod that is 
withdrawn remains in the full out position(l). The rod position limits also 
ensure that inserLed rod groups will not contain single rod worths greater 
than 0.5% Ak/k (Unit 1) or 0.65% Ak/k (Units 2 and 3) at raLed power. These 
values have been sh|own io he safe by the safety analysis (2,3,4) of the 
hypolthet•cal rod(, ejection accidennt. A maximum Single inserted control rod 
worth of I.0' Ak/k is .illowcd by Ithe rod.I i to ition iI lilm t.; ,'at hot zero iow.r.  
A singl. [I.:-vit c ot toIri l rod worth , of I.0 Ak/k at Wgimn"l[ig-of-IJi'Fe, hot 
/& , ipowr w,,uild re.:sult inI a lowr t'ra"misI emil pvak I|4e.,rl; ipowe r a111(1, lwrt'
I orel, I;; :' s'ev rc)'t it' ,t'ltu la I'(iinstq mlcll than 0.5'Z Ak/k (UIniIt 1) or 

M Y. ( AlIi (Voit it 2 2 andiu i )'. ve d 'o, worthb at raIld pjwev.  

;',AI--[.! iJT il.i-imi .. Ic pe.nd on W-':ilWr or not incore or excore detectors 

are used and their respeu' tive .inst ye 'nt and calJ.ibration errors. Tie method 

used to dWfine the:C opprovintn. limits is, d.,:fi ,!d ij n pl]ant operating p'ocedurv.' 

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



Contrd rod 'groups are withdrawn in sequ(:nce begi in-ingi with Group I.  

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

power is for (Grotups 6 and 7 to be part iaIlly insurted.  

1 .,1 ,111 IIdi;lntcl p wvr I II I l .);,. I M l lI, ini ti". 11 Ih a l l o". I . *..4 l( I ''m 
v!,:t;iblIl.;hod w ill, ro st'€ l Ii rall i~ , ,1c i" I M i ;!10 1 tCllccl: "• ,I rl I • W l). (ll11i :: 1 ,nl.,l 

2 only) and fuel densifi'vation Ito r'vv nl Mhe linear IhuLt. . pi , king inu;"r -2 

associated with a positive quadrant power tilt during normal power operation 

from exceeding 5.10% for Unit 1. The limits shown in Specification 3.5. 2.14 

5.10Z for Unit 2 

7.36% for Unit 3 

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

appropriate allow;ance for obs:ervahi.1ity and instrumrentation errors, for each 

mea•urcment system are dcfincd in the satLion'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 scrvice.  
9 

Allowance is provided for withdrawal limits and reactor power imbalance 

limits to be exceeded for a period of two hours without 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 Specification4 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.i.2 

2 FSP.R, Section 14.2.2.2 

3 FSAR, SUPPLEMENT 9 

4 B&W FUEL DENSIFICATION REPORT 

BAW-1409 (UNIT 1) 

BAW-1396- (UNIT 2) 

BAW-ilo00 (UNIT 3)
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.1AXIMlUit'! POWER RE,.,RI CTTO,,

.jp c. a_,+. ii ty1 

Appl ies.; to the nucl ear st te;iam supply syst em of Unit 3 reactor.  

oj! C t i ve 

T'o inainlta in core J life mnr$ýi- in reserve until the system has performed 
ijader oIter;Jtin;, conditions, and design objectives for a significant period 

oif I mi .  

s i!c<.i r. !.... !. l. !, 

The first react6r' core in Unit 3 may not be operated beyond 10,9.4 

effective full power hours until support ing analysis and data pertinent 

to fuel clad collapse under fuel densification condi tons have been 
approved bly the Directorate of Licensing.  

Bases 

The lide.sing staff has reviewed the effects of fuel dens ification for 

the first cire in Oconie tUnlit 3 and conlcIiuled thoi.t cla(d col.lap)sv will not 

t.ake pIlare within t'h rirst Fuel cycle (10,944 effect.ive fuli power hours).  

Dtaliled -lad creep coll apse ainlyses atre yet to be performed to dumonstrra I U 

thai cglad collapse wi.I not occur during operation beyond the first fuel 
cycle .

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

3.11
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2.  

3.  

4.

Ta. I)le 4.1-2 
N I N IXUH l " ,:'l 'I.F:.;T PREUQ1.I.:.:CY 

1 tei i'l e:J I" 

Control. Rod Mov(ement ,•hovcnient of Each Rod 

Pressurizer Safety Valves Setpoint 

Main Steami Safety Valves Setpoint 

Refueling System rItt•i lo'0.s Functional

(2) 
5. Mai~n Swamn Sp Valve's 

6. Hvc Lor .oolnt System 
Leaka go 

7. C(ondenser Coo l ing Wa. I " 

Sysi, ei Gravi t y Flow TCstI 

8. High Pressure Service 
Water Pumps and Power 
Su~ppli.es 

9. Spent Fuel Cooling System.4 

10. IHvdrauli.c Snuibbers on 
Safet-y-Ielatd ,""tc mý; 

II. Ii g h I'r s: .;urv' ;ind L ow (3 

Pr.;sur' Inject iou Sy:stem 

12. Rt~actor C(oolat.t System FIlIow 

(1) Applicable only when ihe reactor 

(2) Appl icable only when the reactor 
stalc temotratur, l and pressure..  

(3) iipji'-a in:'. pI•,mlft t'xr l Ih,'i.

Movemenut of Each Stop 
VaJ ve 

Eva I tia I e 

Functionil 

Func Lt ona 1 

Fcnc t i onal 

Visual I nspec ti ,.n 

Vent Pum~tp C:asin rgs 

Va: 1dat L( lF 1. o w to 1)e 

at lenst.: 

Unit 1 141.30 x 10 lb/hr 

Unit 2 141.30 x 10 6 lb/hr 
Unit 3 131.32 x 1.06 lb/hr 

is critical 

coolant is above 2000 F and

Bi-Wecl. ly 

50% Annuall y 

25% Annually 

Prior to 
Refueling 

Monthly 

Daily 

Annual ly 

Monthly 

Prior to 
Refueling 

Annual.ly 

Monthly and Prior 
to Testing 

Once P'0r Fuel 
Cycle 

at a steady-

/4. I-1) Amendments Nos.27, 27, & 23



'4.2. 10 IEns Unit C (ycl e 3 OWrr Lin.t i u1tv`,`1],' :wce Czap:i will 

ho. vc-ov(XI froril (I: ro-. c -r \'4>! ;,and tl , pro .ý jooll(, o 

Spe ifica ioii w-.29 v 11. bi--v e pri:1or t(, Cycl Itc opert2 U 

For Unit r , C-ye Ic 2 ripe-rati~on, t he srei capsul -ý. wil ii be 

rcpnovc' from: thIe rc2.C tcr *Ve~ssr ~nld tlic-"' i.i i of Speoc itica

t ion 4. 2.9 will. be re~ i :-ed prior to Lyc Ie3craio. c Uit 

3,CyC.C .e1 oyeral~ (-)I,, Lh.11 surve i. Uvice. cil'j!'kJ es; wi. i be rc nov ed 

f romr the ri-ICaOI clot -, fo.521tr a v~rL nof the cycle ;!I,( p elro

visions; of Sptc-ificatlioa 4.2.9 o ill be. rcvlisud prior to cyc~le 2 

Operati on.  

4 .2. 11 During lhe [ rrl wo refuel e,1 pe 1CS WO acocol2 

sys;teu pip i utv; ci uows ShAll I)( u3 I ro.;ofl i c.1 ly a c ted aI oal the. i1r 

3 ogitd n ~.we .1ds~ (4 i.zcht,: 6ey,1, ii a IC11 S .Lutý. ) Iof c Ihau 

aand for cra cksr D) bot~h the. clad --Ili' ha nso me I I.. The. Obi-n:s- to 

be inspect-cd a~re iduutifjed in 3&1W Qcpoi.t 1361- dat~ed D e c:,ber .  

0970.  

4.2.12 To assure thait reactor internals vc-ut vTalves are not open ing diiring

onerat~ion; vl ven t valves will I),: inspected during each reffueling 

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

valve ope~ral:cs freely.  

Tire surveil larce. proga hns, been developed to ctwq).ly wi rh Sect ion Xl of the 

AST1I Boiler and Prc:ssurc VesselI CedeC, IrISerV~iCel Ipetfl Of Nuclear: 12ea;Ct a 

Cool ant Sy!-t-em~s, 1970, including, 1970 winter addenda,* cli Li~on. Thle p-ro'grair 

places major cimiL;I:~ils uiu the area of highIest. str-ýesG coneccntIratlofls e~don 

areas whecre fast neutiron, * rdi noight- be. suff 1 ci et to chiange cr .trjal 

propert.ies.  

Th,: -reactor vo+sSCI spcciHncii suirveil.) aiucc! jprogr al for Unit 1 and Unit 2 is 

based on eqjuivalent exposuire L.tiles of 1.8, 19 .8, 30.6 anci '19. 6 years. The 

contenlts of the different type of capsules are defi ned bellow.  

Weold Material IIAZ M-aterial 

IIAZ Material B3aseli ne Material 

baselinp Material 

For Unit 3, the Reactor Vessel. Surveillance Program 
is based on equivalen~t 

e-xposure tinies of 1.8, 13.3, 26.7, and 30.0 years. 'Ele specimens have beenI 

selected and fabricated as specified in ASTMI-E-3.85-/ 2 .  

Early linspec-(tion of Reactor Coolant System pipingp el~bows i oiice 

de~sirahie in order to recont i rin the Integrity of the carbon 1tee ,lie m a 

Wtien cx P1 O):;i L l-y clIad WjLl' set-s itA r'.ed slin.I 12ess sive1.el. It no' (legni d a ~jlnl i s 

observed drigthe L.%o aiillia I nspecrtionns surt'ei II nerurnmmIs il 

revertI. to Soct iot X1 of Hie ASHiE Boi~ler and 1'ressure Vesse.). Code.

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



I~pl J.e toC t C.p :I:ti;~ iinru wuoftelree o.u sourcce:;3 

(11c pev hi";Iv ! f L eP 

and 1j wl:\707 cr. u r 

I I ,ý *. J(,.' Ii oil 

'1.6 2 Mon Lhiy I~ C L:2t'J Of` t he E-a-'e Iydr Mui!,~ "l-al.) be, r:.oifO-rc.' t c) 

vcvi( r ]pO-''r 0 C2 e oi. LluiacsI c7u; ;aLiu'IC ; 

a. Each 11-V(: -o III.11t can be zult~om~lv teal3ly F; 1:art ed froii; tile llpi~ 11 

and 2 co~il ro J. room.l 

1.) Y,., c11 I I). d I-(, til 41 1: canlf cO nc' ro(1 IW 0 i (1, t "II-o Ii' tie 2310 1.V O\'C r 

bun )d c: lrcu ii tLo d he stari tlp t r aný.'.; t 0mb 1 

C,.The,,llb- 'd o 1'-); iL 0can r)eno;,,rgizv~ I be.3. V wnd;. Ic gound f Cudr 

*i 6 2 Anlu I y I:?J., th o C'..:.ec. yao u 1*1: x.1...2 bi a hO utC).; Us in ., ? t .K.. C 

st ~ ~ 1 er iraL:i aci) oootivol voor: !,o \'c!rj fy thzat_ ea"ch hJau..i 

andanea de.V.1 laV~ wC t(o cr,-!-) .- id 2.'ill i 

secnu (J -, 
i 

ir c:XLf: -(I , aJ. -1. br v f', L.12.C - t0 .o b cc 10J.vabI 

i~urig (~J .u . -. i1lý- ouL;:seo for t li&cIIfr unili I:: C 

CS:OY~tiny van r f r::i ~C h ! 1'~ 161 vlUn feedelr Vcse to uC! 
I.art, cp ivnnf \u (.e* T ,C2o CTj3) and u) thu ). (1 vC volt 

st'ndlY sz!1 beIij!(I vove -,f proper op-ratCi. Icmn 

~!G. 5 Qimavt cI))', oh].tcn) rldfooiePot :-(t ion Svsc, logic ShallJ 

b( tet eCi to00'ý_Mý ttao ntr:IL its abilIit to ,)I. 02) (1c .,1D j SO,20 p.; 

pa(h bt_\w.(:l[n~ Olnd OCuneeO 

4. 6..6 Annua 11 IY , 1 t slba U.. be d c-inols t, rzi L( od hiaC: a Lee S t~ at ion tC)S1 3otn 

turbine5 can he, started iand connact ed to. the 2-00 kV line. 1'. 1- .1,1 

1)c demijonis t irntd thaL t he 100 1,V 111)c: can be. sep, ravcd f rc!:, thle 

resst. of' thle systei~m and styp1 .y power La the 4160 \'oI!-2l21 C:C0 

6.6'r7 ]k3.LL0crOs 2.11 lit 1.25 VDC wsVtcnilz shall be t.estc-d as fo~llo..:s 

.A. '111 ;l .1~ nd to. enCraltilvC of a- p1 lot CHlI in1 ecr.Cih ban: ch.'2 

be Vrea s- ord im1) recorded f iv \'C' .j v per w~eek f or thceI'. . l:'n 

(I. C. r "I F..... t '. tad \C1 :. ¾ uz1 eI na .. .  

Ily a" I -It 1w v J1.iy Ct ao. I" Ia C 

.,,..2. Amendments Nos. 27, 27, & 23



D M. . 1),uE o.n ech r'- u- 1 (Mt (otr ,. tl-ý uinit r, on 020-' 1W ' 

tl 1 rchii r;r Vv VE . tho reqUI 2..;2:.VI egtrdF cdS 

(I. lkt!for ( inj i1 a opt ra ti1on and :nnma I ly tdb'ra f tmer a om-lw ur 

d i sc-fl t aI O I u si al Ic na'2Othe v1&cc '; CL 11 Ilydro a)"C½2±L : 

St a U cm batt. LcrirLs 

* G* 8 The: opur&.bi-li ty of thc A ndiviclual. di ode monlitors in the1 trcn 

and Control aInd K'2 :Stati~on 12-5 'DIC sys tems.F shall baVrLf.( 

1'Jwa hIy by Wipog..1nn' a Anali]at cd JA edu failure si~gn~al on W:: 

mion~itor.  

4.6(.9- 'The pentk :inve rsec volvg I c a npnbji ii>: of each auctionc cr:Enj;v Ac ii 

the inst-rumenta and Con Lrol, Sw:itcahyard and Keawee Hly dro 1 25' V00 

sys tem:s shall ba me-asured and re(co(L ed sc' i anniua11y.  

p The. test 1.5p:rI fied An&6.- ~7 ,'t7.~8 and 4 06 s 9 wAil b~e com re -Y 

sat- i sfactIory' if con tro 1 roomr Andic at nt and /or viu] u xam ina tim-z 

dIei cns tiate M atI al 11componenit s have opera ted-p roeprly.  

The Koweelydr unis, i addi iAon to sePrvin il~ s the vwa-rgoniyp-e nrs 

for LI e OcoAC. ' INuLC I ar MoItion , arc pow'er generat ing sourFcr ior tho M0I 

sys Lcm requl )(n'nts .- As power gnenCro i n;; unAIS, Lhoy are opwratwcd FrQ ;UuLMI., 

nor)SImallJy on a Ow il hasiý '.i atIozds Lcu o or -reatrt,-z~ rcquirc-.  

lAM) 8.5 of the FSAR forI ES] bus 1 onds5. MOormY as well as e1'reYnc-n sI nrtu..  

and operati on of those unidts will. be I rnm the Oc onee 11n:i t 1 ziid 2 CunI ro) 

R-oo:n. The fruo:Ienv Istart An:; and I oadinlg of tleaunitsF to a-tfe 

power req uiriements assu s the con ~i)ntiops availI abi i ity fo Y (:.]'leLefcy 1~Y>- wo 

for the Oconpa auxAillarF ns and e-ngj A imecre( sa-fety feawLres cquipncnt . I t j. 11 

be verified th~at t~hese un its are av~mI labJe t.o carry load within 25 seconds, 

i ncludiing ins Lrumecn ta .nion lag, aifte r a simuln]at.ed r eqil renn for mogi seurudc 

sefcty features. To furt her assure the reliabAility of these units as: 

emergency power-sources , they wil 1! oe, as spec ified,* tested for autLom:at.i c 

start on a mon0thly basis from tho- Oconmee control room.. These test w;\ilAl 

include veri fication that each unit can be synchroni zed to the 230 I'y bus nn6 

that. each unit can onergn'-(: the 13.8 kV under ground feeder.  

The interval specified for testing of transfer to emergency power smul vCs i~s 

b~ased on maintaining maximum availability Of r7edundant pov!er sources.  

StarLing, a Lao Stat~ion gas turbine, separation of the 100) IV lino. frn the 

remainder of. Lhe syst em, and charging1~ of the /4l 60. volt rma in feeder 1Va-sus are 

speci fi ed to essure the copt.inuL ty and op~erability of this vqoA pment~.

Amendments Nos, 27, 27, & 23
"! (. r,:



5.3 REA C'J'OP,'

eci f icat• i 

5.3.1 ,.c.act:or (>:re 

5.3.1.1. The rcunnt(or vorv roaitai ns npprcox:hwately 93 i-c, tric :otos of 
slJigli, Jy ar i:ch urarn ium diux:'c poll.cets. Tihe pelIJ.LYŽ Or,.  

encap'ul,. ccd :In Z:i rca].oy- 4 tubing to fon" fuel rods. Thc 

reactor cru, :is ru!de u,; of 177 ful. assw:Iics, all V •--: 
are prepi- ,.'uir[zed .d t h l!eii u .  

5.3.1.2 The fuel n..ciblies shall form an essentaoily cI•-rical 
lattice with an c c~iva height of 144 in. and an equivaient 
diameter (of 128.9 in. (2) 

5.3.1.3 There are 61. full-length control rod assemblies (CRA) nn-. 8 
axial pow.cr shzping rod ass.tinblies (APSR) dis,-ribt'd Jr:,
reactor core as shown in FSAR Figure 3-46. The fu.l--J.u:.. b 
CPRA coLntai a I 334 inch l.ength cf silvQr-indiu.-cacL:'.iu.. .i,, 

cl.'d woiUt sta•ei ,..s:l ss M el. Thn AtVSR contain a 36 jnc.; "...  

of sil.ver--.i u .' n-cdn"u:n alloy. (3) " 

5,3.1.4 Initial core and reoand fuel r-semb].ies and ross ,,hn;]: coc-"-.  
to design a nd eva Alun••in descr i-bd in the FSA'" o .:r - .  

'.,t"-'1t and ;j.Ja].l not exce.d an enhich ent ," nrccnd W~ U-35..  

5.3.2• Reactor Coo:i nt: Svstcni 

5.3.2.1 The des.-ign.6f the pressure components in thc' reactor reslrt 

system shall, be in accordance with the code .equi...- . (1) 

5.3.2.21 The reactor coolant system and any connected auxiliary systc:.:3 

exposed to the reactor coolant conditions of teIrF.rature'
pressure, shall be designed for a pressure of 2,5&0D pol.

a temperature of 6500I. The pressurizer and pressurizcr . .r.e 
line shall be designed for a temperature of 6 Y0 °!:-(5) 

5.3.2.3 The maximum reactor coolant system volume shall be. 12,200 "t 3 .  

(]) 'SAR Section 3.2.3 

(2) FSAR Section 3.2.2 

(3) F SAR Section 3.2. 1' 

(14) FS A) c I.... , n 4 - J , 3 

(5)ction 4.1.2 

5.3-1. Amendments Nos. 27, 27, & 23



SAPI-'TY EVA] LUXI'ON BY TIiiOFFICE OF__NUCLEAR REACTOR. RECIII.A1 ON 

SUPPCRTTNG yyyyyyrUN NO. TO FACILITY LI CEASY NO. DPR-38~ 

AýJE\NDMF.EE'T 1NO'. TO fACILITY LICENSE 1N'O. D.Prv-47 

AMEND111IN'F NO. TO FACILITY LTCPNSF NG0. DPR- 55 

D)UKE POWER COMIPANY 

OCONEjE NUiCLEAR STATION, UINITS XOS. 1, 2, AND 3 

DOCKETS NOS. 50-269, 50-2.70, AND 50-287 

Intro~duction 

By letter chitod February 25, 1975 and as amended flay 7, 1976, Duk~e Fnwer 

Conpany (thJe li censcee) requested changes to the Techn~i cal Spoci fi&LViofls 

appenlded to Facility Operat~ing Licenses Nos . DPR- 38, DPR-417, and DPR-55 for 

thc.Ocouiev Q~I cur St ation, Units Nos . 1, 2, and 3. The proposed c. Lngp s 

would permi t cperation of Ulni t No . 2 as r'eloaded for cyale 2 opary zoD.  

Inceluded in thu, basus of the jija lys;es eo; arc the Fiiai AcceU),'aco 

Criteria (YAC3 for Emergency Corc Cool irg Systems, as r"equired by b 

Conl:3iqsion ls Order for Modifi cation of Li~cense dated Decenmbsr 27, 19 74.  

Di S CUSssion.  

The Oconco Unit No. 2 reactor core consists of 177 fuol assco~ic1s, oc<.I' 

with a 15;1l5 array of fucl rods. The cycic 2 raload w:ill i~nvoiv'. the 

roniava1 of~ all of the Ba~tch I Q&e (56 as;sowilios) and2 the .olo'navion of 

tbu Batch 2 and flAt ek S ui . The fresh lat ch '1 Aue (56 ass;e;:b1 s) 

will occupy primarily the periphery of thec core and e ight l ocat mo s i n 

its interi or. Two of the new Hntch 4 fuel nsscmilios v~e deinonstrat ion 

Mark C assemblies, each of whichb consi sts of a 1.70i7 arr~ay of fuel, rods.  

A description of the progrnm to irradiate Lhu two Mark G~ assc;obl ies in the 

cycl e 2 core was provided by letter doted Jannary 28, 1976. In additionl, 

Babcock &~ Wilcox (M~) Report. RAW- l'i21, 
1 11VrhLGi tt(iun o F Ti'o 101x7 

Demonstration AssembJlies in Ocoaco 2, Cycle 2,"' .Thupry 1 926, was provi~ded 

which describes the mechani cal, nuclear, and ther~Tal-Iivdljaullic charac

tori stic~s of the two demonstrat ion asscmbiMics . labl j0! su 2 jia1 zCs the 

reload corc fuel assembly parane Lers.



L. 

T1ABLE 1,

P1cj'eJl assinbl y type' 

F u-- rod array 

No . of ;;i 

ill core, 

Init a)fueli enrich.  
IJ% 235 

1 itia fuel. clensitY, 
% 'p;) 

B hhunu 111U, BOC, 

Fue 10 11d( 01), ill.  

FuelI ro6 TD), ill.  

Flpelict, OD' ~ 

&]pcI I et )il egthj I 

lUnlJ(ýý.:if f3e(( active 
fiwl !Ic(Oi~tt'ill.U 

Tlype of flc~xible 
Spa cor 

Soll d spacer 
imite1'3al

Rcsidnaul F~ute As; stwmb1ics 

Batch 2' Bantch 3 

Mark B3-3 Mark B-3 

15X1.5 15:lS

61 

2.75 

92.5

0.4 30 

0 .377 

0.370 

0.700 

144.0 

Corrugated 

ZrO 2

60 

3.05 

92.5

10,318.  

0.430 

0.377 

0.370 

0.700 

144. 0 

Corrugated 

ZrO 2

New Fuc.;l 

Assemblies B,;,tch 4 

Mark B-~4* Marký C 

15x15 17x17

54 

2.04 

93.5

0 

0.430 

0.377 

0.5110 

0.700 

14 2. 6 

Spring 

Zr-4

2 

2.64 

9
4

0 

0.379 

0.332 

0 .324 

0. 6001, 0. .7~ 1 II 

143.0 

Sp- ir 

Zr- -4

*Ti'wc fuel assemblies have fuei rods Yraised 0.6 inch above bottomn 0r.>e 

**kOne assemblY %,ith 0.375-inch pci] Ct onl3Y. One assemnbly w h11 ful- rods 

at 0. 375- inch, ip let PMRnO Whifle th'c Yci'Cjiflfl l' rods have 0.600-inch pellaýts.  

Thce 0.600- inch 1 enth i s (f sii a I. ;teiakBa;mic h 

52118111cr LID is- to0 J11vostiate fabrica-tion and loadingiv te~chn5 ques.



1The i cellsee' s reload anal1yse's and Techni2cal Specificat:ion changes 

subm~itted by lo(netr daled February 25, 1976 wore based on bn originaliy 

pl anned 460 CqIiiVal Cnt full. power days (ErFPDm) of Ui~it Noa. 2 cycle 3.  

o~perat ion. The licensee , however, 4dvised us5 by I otter dated May 7, 

1 970 that cycl e 1 opc-irati on was tcovrnijnated eoiriy at 440 IYoi and, as 

a nc-sult, t Che burnl) distri but-ion ini the Vitc(1 2 and 7fuc-l aspenbl. s 

which arc to rcmain in the core for cycle 2 op~eration, 03i1 be diffeon 

fromi that a ssu sc- in the ori ginal1 reload au:siysis . Ba-ised on a reanp Iy i s 

of the new: burnup di stnibutionf of the Batch 2 anid 3 fuel flssomlfli s, the 

licensee submitted by letter dated May 7, 1976 rovsions tco certain coi7c 

physics ppromatet's and those Tcchnical Specifications which were affccted.  

Al so included in the May 7, 1976 submittal are the results of an einalys-i s 

performed to determine the effects of fuel rod. bow on Unit No. 2 cy'cleC 2 

opera tion.  

Exvaluat ionl 

1.Fiul Mcarcal Dc-slgn.  

,The outs~i d dimensi ons and configauratLions of the new Mark B.-4 C> i c- 4) 

fuel assem~blic-s and the once--burnedl Mark B-3 fuel assow!hiies riro 

identical except that the ha~rk B--4 have a spring-type fle xihi c snmccor 

and the Hlark D1-3 have v corrugated-typo flexible spacer. This nu.)-: 

fuel rod spacer design has been0 reoriewedl and found accentab3 e by- uz-.  

and i s currently opera ting -in the Oconee Unit No . 3 p1 ant. Thc na.~: 

Mark B3-4 fuel assemblies therefore do not i'epy-esent anyr unrcvic( 

change in hiechanical design from the refercnce cycle.  

There are Four demonstration fuel assembl ies proposed for opcratio 

in Oconeeo Unit No. 2 c~ycle 2. Two of the demnonstrat~ion assnuablies 

are a r~aised fuel rod design. These assemblies arc idntical to &:, 

Mart B3-4 assemblies, except that the fuel rods are rols.5d 0.6 inches 

above the bottom grill age. Those asscmblies are being i ntroduced in 

the cycle 2 core to investig~ate the -raised fuel rod effect on rod hn;-.  

Two Mark C fuel assemblies are to be p~laced in the cycle 2 core.- Tihasc 

assemblies have a 17*17 fuel rod configuval i n. As. descrih20. in W0bi 

1, there are two diffurent l ength fuvl poIlonts used inthese 17017 

assemblies. Also the fuel rod outside and inside di areters h~ave bcn 

decreased ina the Mark C demonstration assemblies . The MIark C dcmonstn'

tion assemb~l ies are -c whani c~)Ily comaible~U I and interchaligeabic win h 

Mark 13 assumblies with the exception of thc- control rod] COMnuOn-CC 

intc-rfa cc.  

IhC:( Iz0(h: li cal 1 SQ dWyn hav 5:r !A----------------- q 'U1 rno nV' 

Vjos;ailyse-s whic avi .7KW -yass:edu 00. I030 W~ng :-2citfhs. 11 

r-esults; 0) these nnll-,:C hnl\ -' O~ !.( I W: EU: ~21. L,.)Oj m cihas;Ca 

(ics ign -di fferences in th e Oconee( Umit No. & cycle 2 core a.rc c-I 

negjligibir ffot. and that WK ocer ;-2¾.c' 7i:: ip ; en~ral1 lVrivig-



Fuel xod cladding creep collapse analyses were pe•formed for the 

three fuel batches which will be present in the Unit N. 2 cycle 2 

core. The calculational methods, assumptions, and data have beer pro

vious y ) reviewed ard approved by the staff. The CR6V coMputer cod,' ivas 

used to calculate the time to fuel rod cladding o.rnep collapse.  

The most restrictive power profilIes thlc; new fuel a. embJ.ies may be 

.exposed to were used in the Batch 4 anal.ysi.s". Th actual reactor 

operatiig hi story along with the most restrictive power histories 

were used in the analyses o2 the Batch 2 and Batch 3 fuel. The 

fuel cladding material proporttes arc the same as those used in 

the CROV code. The analysis perform&e assumed a 2000-hour densi

fication time (maximum creep), no fission gas productii.on (raximrm 

diffcrential pressure), lower tolerance limit on cladding thici:ross, 

and upper tolerance limit on cladding ovality. ..sed-on the analyses 

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

design life limits for fuel cladding crc.p collapse and is thcro.Fer 

acceptable.  

From the viewpoint of cladding stress (creep stress duo to diffewunt-al.  

prcssu,'e , thermal stress due to temperature grý;Adient and bend ing ,-tr-ss), 

neither the yield stress or unltiait. stron',th of the cladding 

material 0i.13 be eJxceede>1 in, the cycle 2 corc. The claddiDI

stress estinmted in the Unit No. 2 cycle I core will be limitin•g 

in the cycle 2 core, because of tei low•er prepobsuriJzution and 

lower fucl pellet density.  

The Batch 4 fuel assemblies are not no'w.. in concept and do not utilize 

different component materials. In addition, the introduction of t

four demonstration as-sremblies into the cycle 2 core has been shown to 

have an insignificant effect on the cycle 2 operation. 'Thereforc, on 

the bases of the analysis presented we conclude that the fueS! ]Pcnaiical 

design for cycle 2 operation is acceptable.  

2. Fuel The):nal D-esion 

The fuel thermal design analysis was conducted using I-he TAFY-• co-unputer 

code, as described in "TAFY - Fuel Pin. Te-perltsuxe and Gas Pressure 

Analysis," BAW-.0044, May 1972, to establish heat flux limits to 

centcrline melt, The analysis consid'rad the eWfec- of a power spite 

from fuel pellet densifiCation, as s•odeled in "F'ol Densification
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Report," BA\V'--10055, Rcvision 1, June 1973. Modification:; to BA1V-10055 
coimi stJng of changes to the void probability, Fg, and size distiibution 

Fk, have b¢.cii previously rc.vi-w-.d and approved by us for use in the 

denis i ficat ionf model.  

As part of our intorr:m evalha Lion of the TAFY code, the following iodifica

tioiS to the code oere j:.'revxd for u1-e inl "Technical Report on Densifica

t~i(i of Babcock ' WViilcox kZc,,ctor Fuels", July 6, 1973.  

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

in this analysi.s in accurd&:acc with our interim evaluation 

of TAFY.  

2) The calculated gap conrnuct.ncc was reduced by 25", in 

accordance wiith our interim. evaluation of TAFY.  

During cycle 2 operatiein tile highest relative apse.bly row.er Icvels 

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

docuranted in the Oconc e Unit No. 2 Fuel Densific, tion R,--Tport is 

applicable for cycle 2 awud is based on .i.mitiing be-ginning-of--cycle 

(BOC) conaditions (zoro ;bhii au) . Although Batch 4 fuel has a reduced 

,active fuel length and a .o ' Lr.. -. higheir averaget li1near heat 

rate, the maximum predicted centerlinc tempcrature of this fuel is 

lower than that of Batch 3 fuel, even with the same pael.ng factors 

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

fuel.  

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

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

3. Nuclear Analysis 

The reactor core physics paramet ers for Unit No. 2 cycle 2 operatioli 

were calculated using the PDQ07 computer code which has been u'cviou-,ly 

approved by us for use. Since the Unit No. 2 core has not yet reacu•ced 

an equilibrium cycle, the minor differences in the physics narr~oters 

which exist between the cycle 1 and cycle 2 core are to I;- e; tcd .n...  

are not significant.  

The effects of the four demonstration fuel asseiablies in thDe Býatch 21 

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

be negligible.  

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

prior to pm.,cr operation) will verify that the criticall . "

core pcrT( or'mnce are within the assu.anii.,.ons of th] saf.t..  

fin.d the licensee's ni:...icar .analys.i.s ior cycl.e 2 to bc a-ý,c, "
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Rod ]•a'w Penalty 

The effctc of fuel rod bow ;ws evaluated with consideration given to 

the hot channel pnwer spike and the cffcct of flow area reduction on 

the Vpurc from' NucYl eate B3oiing Ratio (DR) . These phenomcna 

were evaluated sQ.urately s.. i"nce they are mutually exclusive and on.  

cannfot Uxist ;when th, uther is preCscnt. ]In a letter of May 7, 1976, 

the ]cm':nec sl,,n2 .,2 ,d the results of the rod bow analysis in which 

the l•ithods described in its letter of February 27, 1976 were used.  

The results of this analysis indicate the following: 

Effct- of Rol !•cw on DNBR 

1) The rod boe:,' cf7fet on the flow area of the hot channel 

is adequit-cly compensated for by the flow area reduction 

factor em~ployed in the hot channel analysis, and 

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

hot chan.',v! ,,hen added to the hot rod in the area of the 

minimum =Q!I'(, shows that the Unit No. 2 cycle 2 DNBR 

li•,uit (1.30) conservatively accounts for the effects of 

rod bowing.  

Local Po:.,,er Peakin g Fff,.ccts; of Fuel Rod Bow 

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

during cycle 2 operation.  

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

rate crit'ria (central fuel melt -k'!/ft limit and LOCA - kW'/ft limit) 

have 'been evaluated and compensated for by reducing the quadrant :•ow.er 

tilt limit for Oconae Unit No.. from 4.92% to 3.41%. We have ro vc.,d 

the jcc.cee's analysis on the effects of rod bow and have found the 

results to be acceptable.  

5. Thermal-.ydraulic Analysis 

The major acceptance criteria for the thermal-hydraulic design arc 

spceifiad in Standard R-view P')an (SEP) 4.4. Thesc criteria cst ..ablish 

the accptable limits on I;NBR and on the Critical Power Ratio (C}.).  

The thermal-hydraulic analysis for the Unit No. 2 cycle 2 reloa•z',..rc 

wade using plreviously approved models and r..ethods. Certain' as',cts 

of the thermpl-hydruuic design are now for the cycle 2 core and arc 

d.i scusscd bulow.
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Reactor Cool ant System F]ow Rate 

The reactor coolant floow rate was accurately measured during 
cyc]e 1 operation and determriined to be 111.5% of the system 
design flow. Ihe licensee has proposed to take credit in the 
cycec 2 therwialw-hy'droaulic analysi:s for the fact that actual.  
system flow is hi.rher than design flow, and has also includYd 
co....rvat .. s .. rcs ing uncertaintieas in the nwcasurcmcnt of the 
fiow. Considering these conservatismns and, to be c.onsiste.,t with 
the flow rate used inI the Unit No. 1 cycle 3 thernal-hydraulic anal.ysis, 
tho licaisee has utilizced a flow rate of 107.6% in the Unit No. 2 
cycle 2 analysis.  

In the past; a 4.6% reactor coolant flow penalty had been assum.d 
in the thcrmal-hyzirauiic design analysis for the Oconee units. This 
penol ty Vms assessed to Wl[ow for the potential of a core vent valvc 

being stuck open during nOnM.] operation. The core vent valyve:s are 
incorporated into the design of the reactor internals to preclude 
the possib!i.ty of a vapor lock deveo]oping in the core follo':ing a 
posuLd a'tcd cold-leg brenk. By letter dated january 50, 1 91o, no 

adv.i sed the licensee that w;e had concluded that sufficient evidence 
had been prov.i dcd by .5iV to assure th:t, the core v'nt val.ves v:,uld 
remain closed during nuorimal operation and that it could, th,-rcfore, 
submit an applicat-ion fura liccnse .;.ndment to a) Jiminsnttc tu veit 
valve DIow penal ty. In add W tioi , t.he submittal sbould iAMeude 
appropriate surveillance rqe.iCements to demonsi t'at ., each r: feel ing ! 

outage, that thy vent valvc:- are not stuck open and that they u-.raUe 
freely. By letter MYiaI~d June 11, 1976, the liccnsee proposeM tle 
surveillance requirc'ents referrej to by us in our 3anuary 30 , 076 !."j 

By l.etter dated WJtfe 15, 9176, the iic'n:wee advised us that .- :nrc" 
had been identified in the Mcnee Unit No. 2 cycle 2 i.NBR foel der
sification penalty calculations. This error resulted from tic use 
of inconsistent hteat flux (flux shape) and enthalpy rise calcula•-aons 
in eva]uating the DNDR dc nsifieation peanlty. The revised ca,]cu :6 .S.  
indicate that the reduction in the DNBR margin duu to fuel dcn-i. JcLo:".  

effects and the reduction in power peaking margin should be greazcr 
t.han those values previously idientifiedl. In the analysis iWcor~por:: ...: 

the revised DNtR densiification penalty, the licensee took credit fo-i
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r(mnoval. e1 the flow penal1 Ly prcvi ou. ly assessed for a stuck open core 

vent valve, us discus-scd above. The fourl'-]iifl,1 Pressure-TI(;prature 

(P-T) limit curve bascd on this new analysis is less restrictive than 

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

The licensee indicates that since the variablie low prossure trip set

point is ha cd on ti1c fo-ur-pump P-T l.im.it curve, the variable low pressure 

trip setpOint included in the M":y 7, 1976 is conservative. In addition, 

wi~th recgar'd to Lhe 2 /flow trip . et.oint. which is bas... on a t

pumrp coastdo:n analysitS, the licensee indicates that in the analysis 

incorporatin g the rev ised , DNBR donsification penalty and removal of the 

cor-e vent valve flow pennlty, a flux/fMow trip setpoint of 1.08 can 

he justified. This setpoint includes a 1.2% flow error to account for 

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

The flux/fi'ou tripj setpoint of 1..07 as proposed in the licensee's May 7, 

1976 submittal for Unit 2 cycle 2 is therefore conservative in comparison 

to the; 3.08, W.u1 id'n.iflod by t'',e Iicunsee in the new analysis.-.  

The Oconee Technical Spec.ificatios include monthly and :nnual. surveillance 

requirements for the flux/f]ow compcrator instrumentation channels.  

The mont hly cali:1bration check veriines the trip setpoint using known 

test signals and the annual requi rement includes the calibration of the 

entire reactor coolant flow instruaiC-iation string using an actual 

differential p)ressure as input to the system d/p cells. In addition, 

a surveil]lance rcquirem1ent exists wiich requixes that the r~act(,r cooJant 

system flow be verified to be at least 141.3 x 106 lbs/hr (107.6% dosi .n 

flow) at least once each fuel cycle.  

"There are differences in the flow resistance between the current Pork B-3 

fuel assemdblies; and the new fuel assemblies. The flow resistance for The 

NPH1: B-' f.el assemblias,which includes the two raised fuel rod as--nli s, 

5s less than lthat measured for the Mark B-3 assemblies. Also, tho QThvk C 

assnib]les have a greater flow resistance than either of the other tWo 

fuel a.ss;embly types. These differences have been vnalyzed and from this 

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

the Oconee Unit No. 2 cycle 2 operation. Thi.s analysis consideyed the 

poss5,ible introduction of core cross flow due to the different flow 

resistances ancd this phenomenon was shown to be a negligibl e effect.  

In summary, the licensee has proposed that a reactor coolant fleow rate 

based on actual measured flow rather thin (h-sign flow he na.ld in th, 

Unit No. 2 cycle 2 thermal hydraulic analysis. The liccns'.e has al.so 

applied for eliminatio:n of a 4.6% vent valve flow penalty. '-his applicatien 

includes revis ions in the cycle 2 IN!,R fuel densification penal ty.  

Based on-our re-view, we bhve cnncludd that the licensee has included 

appropriLate conseivat i .s in its analysis and that existing Technical 

c. i Ict. i i -s 'o\id t, a de( assurtrra•lik t h at the -eae r ..r r ceo n:ln ..  

I" ijupoarIy woir itOrod, Wf;i:;ed on ih ; aovc V,- fin:d ":A 0so ov'" mo.-..  

.'Io."T i~t C t!" r,,al-hydr'aulic anal.y:;sis' to hi C.1ccptabin a -•h .J .

''ec•b'ical Spec i iications ye I ated to t.v'" cy•le 2 therm.ol-hyd cal ic aa Jy,;is 

as proposed-.in the May 7, 1 976 sub:mi.tt al, axe also accePtab!c.
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Critical Hleat Filux Correlation (CHiF) 

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

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

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

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

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

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

1. An extension do-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 CHF data taken at 

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

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

consistent with the standard review plan and industry practice.  

We have previously reviewed the modifications identified above to the 

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

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

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

to available rod bundle data. We 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. Startup? 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 C'R 

50.46, "Acceptance Criteria and Emergency Core Cooling Systems for 

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

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

cooling performance calculated in accordance with an acceptable evaluation 

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

also required that the evaluation shall be accompanied by such proposed 

changes in Technical Specifications or license amendment as may be 

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

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

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

Technical Specifications. Included in the reload application of 

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

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

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

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

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

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

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

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

principal portions of the evaluation model are set forth in the 

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

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

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

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

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

describe .an acceptable ECCS evaluation model and the basis for the 

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

is covered by this safety evaluation report properly conforms to 

the accepted model. The licensee's July, 9, 1975 submittal contains 

documentation by reference to B&1V Topical Reports of the revised ECCS 

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

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

1975 and BAIV-10103, June 1975, respectively.
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i'll; generic ii :in ,'"1'a,.--l(1]3 eat Sfied th •.• worst break size 
as the 8.55 " doubl--('-l,.cd cold l eg broak at tbhepumrw p discharge 
with a C ) 'jThe beC)00 s.-wm-narizes the results off the 
LOCA limit a:al]yses d'bich (detcrfi-,1iC the allo".wb1 o 3 incar heat rate 
limits as a fuiction of clevatimo j ini the core for- Oconec Unit 2: 

lecvatcioii LOCA Peak Claddilig Max, Local Time of 
(ft) Limiit Tcmpt'raturc (OF) Oxidation Rupture 

(l.w/ft) l~thp eui'cd Unruptured (.) (see) 

Node Node.  

Oconee 2 

2 15.5 2002 1978 3.92 12.25 

4 16.6 21.36 2072 4.59 1.3,01 

6 18.0 2066 2146 5416 15.55 
8 17.0 1743 2110 5.19 15.0i 

10* 1.6.0 1642 1931 2.93 39.202 

"k, ~~ ~ ~ ~ . ..... ... .. ...... ..•oo ,, .elow 

Thi max-mum core--wide metal-water reacti1 on for Oconee 2 was cr,.lculated 

to be 0.557 T'cLeent, a valuc which is below the allowable li.lit of 
I perccnt.  

As show.,n in the tabulation, the calculated values for the peak clad 

te..p])erature and local mctAil-water reaction were below the allowable 
limits specif•i.ed in 10 CT< 50.46 of 2200OF arid 17 percent, respectively.  

BAI,-10103 has al!;o show..n that the core geometry xemains ancliable to 

cooli.3g and that long-tcerm core cooliig can be established.  

The staff noted during its review of BAI-.10103 that the LOCA limit 
calculation bPt the 10-foot elevation in the core showed reflood rates 
below I inch/second at 251. seconds into the accident (Section 7.2.5).  
Appendix K to 30 CtR 50.46 rcquircs that when reflood rates are less 
than 1 inch/second, heat. transfer calculations shall be based on the 

assutmpti.on that cooling is only by steam, and shall take into account 
any flow blockrge calculated to occur as a result of cladding swelling 
or rupture as. suce hloca.;,.c mnight. affcct both local steam flow and heat 
transfer. As indicated by the staff- in the Status Report of October 19-.1 
and supplement of November 1974, a steiam cooling model for reflood rares 
less than 1 inch/second was riot submitted by BryIV for staff review.  
The stoiav,) coolhing mnoc-I s!:hlitted by ! in 1A,.-1 0105 tl'ere 
c.,is, d.,ic,.!to be a proposed3 nodc-l change ...... f tei,,e

i
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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 BAlf-l0103 must be further justified. In lieu of using their proposed 

steam cooling model, B&I' has submitted the results of calculations at 

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

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

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

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

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

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

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

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

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

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

We have reviewed the Technical Specifications proposed by the licensee 

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

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

for ECCS system performance. These criteria permit an increase in 

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

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

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

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

concluded that the proposed Technical Specifications, as submitted for 

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

Since Oconee Unit 2 is currently undergoing refueling for cycle 2 

operation, we have also reviewed the proposed Technical Specifications 

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

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

10103 LOCA limits analysis are conservative compared to those calculated 

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

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

and are therefore acceptable.  

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

paragraphs regarding Oconee 2 analyses addressed the areas of single 

failure criteria, long-term boron concentration, potential submerged 

equipment, partial loop operation, ECCS valve interlocks and the 

containment pressure calculation.  

Single Failure Criterion 

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

combination of ECCS subsystems to be assumed operative shall be those 

available after the most damaging single failure of ECCS equipment has 

occurred. The licensee has assumed all containment cooling systems are 

operating to minimize containment pressure and has separately assumed the 

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

and one 1IPI 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) vent 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 

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

addition, Technical Specifications require the monthly venting of ECCS 

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

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

The Engineered Safeguards Protection System (ESPS) monitors parameters to 

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

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

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

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

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

two redundant two-out-of-three logic trains.  

Typically, one ESPS train actuates one piece of equipment in one safeguards 

system while the opposite train actuates a redundant component in the same 

safeguards system. However, whenever any system has a third piece of equip

ment, the licensee's design uses both ESPS trains to actuate this third 

component. We requested that the licensee determine if any single failure 

could compromise redundant trains. The licensee provided a control circuit 

schematic typical of that which would be used for all safeguards equipment 

actuated by redundant trains. Since two relay failures in redundant 

safeguards cabinets would be required to compromise redundant trains, this 

design provides adequate isolation between trains. This configuration is 

similar to that used in other nuclear power plants whose designs have been 

found acceptable. Therefore, this portion of the actuation system is in 

conformance with the fundamental single failure criterion at the electric 

component level.  

The licensee has provided information identifying all types of equipment 

located inside the Reactor Building which are required to be operable during 

and after a LOCA. Included in this list are valve motors, fan cooler motors,



penetrations, cables, and all required instrumentation. Qualification 
parameters include containment pressure, temperature, radiation, humidity, 
and chemistry. The licensee has provided sufficient information to give 
adequate assurance that type tests representing conditions that will be 
encountered in the LOCA environment were performed on samples of equipment 
required to function during and after a LOCA. Since this information 
was originally evaluated during the licensing phase of the FSAR application 
and an operating license was subsequently issued, we find that there is 
sufficient assurance that all equipment required to function in the LOCA 
environment is qualified.  

Emergency Electric Power 

1. Introduction 

The design of the power distribution system for the Oconee Nuclear 
Station consists of two 87.5 MVA hydroelectric power generators at 
Keowee Dam that serve as onsite emergency power sources. One of these 
hydroelectric units is capable of supplying all the essential loads of all 
the Oconee Units. There are two diverse methods of feeding emergency power 
to each of the three Oconee Units. These are (1) an overhead line from 
the Keowee Dam through the 230KV site switchyard and respective unit startup 
transformers whenever offsite power is unavailable, and (2) a 13.8KV under
ground feeder cable feeding each unit's safeguard buses through a single 
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 (SK1 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.

I I
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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 SKl and a secondary source to breaker SK2.  

Similarly, Panelboard lDID provides the primary control source to 

breaker SK2 and the secondary source to breaker SKI. Each of these 

control power panelboards is supplied from Unit No. 1 and/or Unit No. 2 

control batteries through isolating diodes.  

Since breakers SKI and SK2 are provided with individual redundant 

controls for the Keowee underground feeder and since there is a 

redundant overhead emergency feed from the Keowee hydros, no credible 

single electrical component failure can result in the loss of emergency 

power to the Engineered Safeguards buses of Units Nos. 2 or 3.  

3. Electrical Interlocks 

The 13.8KV underground feeder from Keowee to Oconee is fed by either 

one of Keowee's two hydros. One Keowee unit is always dedicated to 

the underground feeder through its respective breaker (Keowee Unit 1 

ACB 3 and Keowee Unit 2 - ACB 4). These Keowee breakers have an 

electrical interlock that prevents simultaneous closure of both breakers.  

The'licensee has stated the failure of this electrical interlock alone 

cannot prevent the Keowee units from providing emergency power to 

Oconee. All of the following conditions would have to exist to 

compromise the ability of the Keowee units to provide emergency power 

to Oconee: 

a. Failure of the electrical interlock for ACB 3 and ACB 4.  

b. Failure of the operator to follow established procedures. ACB 3 

and ACB 4 are controlled manually from either the Oconee Units 

Nos. 1 and 2 control room or from the Keowee control board. The 

operator's procedures require that a closed underground feeder 

breaker must be in the open position before closing the other 

breaker; therefore, it would require an operator error to parallel 
the keowee units.
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c. The Keowee units would have to be in a condition that would 

result in an electrical failure. Those conditions are: 

(1) The two units must be running without being synchronized 

together. This is unlikely since the unsynchronized condition 

exists only temporarily when the units are being placed on 

line for peaking.  

(2) One unit is operating and the other is shut down.  

Nevertheless, we identified a situation where an undetected failure of 

the interlock coupled with an operator error could compromise redundant 

power sources. To preclude the likelihood of an undetected failure, 

Technical Specifications will be required to include a monthly surveillance 

of this interlock. By including periodic testing of this interlock, we 

are satisfied that the same level of safety has been achieved for this 

interlock as exists for all other safeguards equipment that are tested 
monthly.  

In addition, the licensee has stated that there are no electrical inter

locks between redundant portions of the ECCS and supporting subsystems.  

With this commitment and the above Technical Specification change there 

is sufficient assurance that no single failure of an interlock will 

compromise Emergency Core Cooling capability.  

The Low Pressure Service Water System (LPSW) is the only shared safe

guards or safeguards support system at Oconee Nuclear Station. This 

system is shared between Oconee Units Nos. 1 and 2 and contains three 

redundant LPSW pumps, any one of which is capable of supplying the 

sys.tem requirements.  

One LPSW pump derives its power from Unit No. I switchgear group lTC.  

The second LPSW pump is powered from Unit No. 2 switchgear group 2TC.  

The third pump is capable of receiving power from either Unit No. 1 

switchgear group lTD or Unit No. 2 switchgear group 2TD.  

A manual transfer switch is provided to select the power source for 

the third LPSW pump. This switch is Kirk Key interlocked with both 

the Unit No. 1 and Unit No. 2 4160 volt feeder breakers to preclude 

the possibility of crossconnecting the two units' switchgear buses 

together. Manual operation of the transfer switch not only transfers 

pump power, but also transfers pump control circuits to the appropriate 

configuration.  

Because of the redundancies provided in the LPSW system, no single 

failure can result in a loss of Low Pressure Service Water to the 
plants.
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4. Availability of Keowee Units 

'The licensee has stated that based on previous hydroelectric experience, 

the cumulative need to dewater the penstock and hence remove both Keowee 

units from service can be expected to be limited to about one day a year 

plus perhaps four days every tenth year.  

We requested that the licensee provide information on the outage of both 

Keowee units in order to substantiate the previous bases for their 

acceptance. Outages of both units are as follows: 

July 24, 1973 10:11 - 10:14 Emergency start test 

January 16, 1974 1345 - 1500 Keowee minimum flow test 

August 17, 1974 0730 - Aug 18 0130 Keowee inspection 

February 7, 1975 0910 - 1030 Keowee minimum flow test 

May 26, 1976 0910 - 1030 Keowee minimum flow test 

In all cases, the Lee combustion turbine was in operation through the 

isolated 100KV transmission line prior to Keowee removal from service.  

As can be seen, the total outage time of both Keowee units has been 

less than 24 hours since July 24, 1973. This trend is well within the 

24 hours a year predicted outage.  

We find that the basis for the availability of both Keowee hydroelectric 

generators has been substantiated by the licensee's record of outage 

times to date.  

5. 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 .15g 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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Submerged Electrical Equipment

The licensee has identified the following 
become submerged as a result of a LOCA.

electrical equipment that may

Letdown Cooler IA Inlet Valve HP-1 
Letdown Cooler 1A Isolation Valve HP-3 
Letdown Cooler lB Inlet Valve HP-2 
Letdown Cooler lB Isolation Valve HP-4 
Letdown Cooling Inlet Valve CC-l 
Letdown Cooling Inlet Valve CC-2 
Quench Tank Suction Valve CS-5 
Core Flood Tank IA Outlet Valve CP-1 Controller 
Steam Generator IA Level Detector (5) 
Steam Generator 1B 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 WL1 
Reactor Vessel Water Level Detector 
Telephones 
PA Speakers 
PA Amplifier 
PA Power Supply 

The first eight items above are safety related equipment which 
are required to mitigate the consequences of an accident. However, submergence 

of Core Flood Tank outlet valve motor controller, CP-l, will not affect ECCS 
capability because the valve is locked open with electric power disconnected 
outside the reactor building during normal plant operation. In addition, 

the valve is not required to operate subsequent to a LOCA. The other 
seven valves are automatically actuated 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 are not considered necessary to phice Ithe 
reactor in a shutdown condition nor to mitigate the conse(Iuecnces of a LOCA.  
Therefore, the failure of the equipment to function has no safety significance 
and there is no impact on safety due to submergence of electrical 

'equipment.  

The electrical power for the aforementioned equipment is fed from Non-Class 
IE power sources except for the following: 

1. -Reactor Coolant Pump Oil Tank Level Detectors (4) 
2. Letdown Cooler IA Isolation Valve HP-3 
3. Letdown Cooler lB Isolation Valve HP-4 
4. Quench Tank Suction Valve CS-5 

The licensee has reviewed the circuit breaker and fuse coordination scheme 
for these circuits and has determined that there is adequate protection so 
that the safety function of other Class 1E equipment is not rendered 
inoperative. However, the licensee has identified a situation in which the 
flooding of limit switches on the three valves (items 2, 3 and 4 above) 
could possibly result in the loss of the normal control power to an engineered 
safeguard cabinet. To preclude this possible failure, the licensee has 
agreed to install fuses in the circuits from the valve limit switches to the 

safeguard cabinets prior to September 1, 1976. These fuses will be properly 
coordinated with the circuit breakers to ensure that normal control power 

to that cabinet is not lost because of submergence. We find this to be 
acceptable.  

Single Failure Conclusion - On the basis of our review, including the above 
indicated changes to Technical Specifications and commitments by the licensee, 
we find that there is sufficient assurance that the ECCS will remain functional 
after the worst damaging single failure of ECCS equipment at the component 
level has occurred.  

Containment Pressure 

The ECCS containment pressure calculations for Oconee Class plants were 
performed generically by 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.

4t
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he Col(c I ud thI I at 1W'. I containment pressure model was acceptable for 
LCCS Ce;iJu,-tions. V'0 required that justification of th- plant-depcndcnt 
input para,:rterst used in the containment analys(;s be submitted for our 
revimw oY each p1mit. A contaimm,... nt pressure calculation specific to 
Oconee 2 w.:as submitted in the licensee's submittal of July 9, 1975.  

Justification for the containr!ent input data was submitted for Oconee 
UD:it 2.I by Y'ttcr dated Octob-.r 10, 1975. This justificat-i•on allo;; 
cor..r m- "n of tl-c actu,,Ll contaiiii'notnt parairietersffor Uhitt 2 with those 
assumed in the July 9, 1975 submittal and BAIW 1.0103 of June 1975. The 
licensee has vv~duted che containn-..t net-free volumle, the passive 
heat sis, 11 and opGrat ion of the containment heat-removal systems with 
regard to the conservatism for the ECCS analysis. This evaluation was 
based on as-buii.t design information. Since the minimum containment 
pressure follov'irng a LOCA is more limiting, the containment heat removal 
ssgtc".. were Is,.:.. r to oporate at their 3naxilm...in capacities, and mwna.nmm 
operation valucs for the spray water and service water temperatures were 
assumed. T]he contai.n7aent pressure analysis was demonstrated to be con
servativc for Unit No. 2.  

l';e have concludld that the plant-dependent information used for the ECCS 
contaimeCnt nrcnssure analysis for Oconee 2 is conservative 
and, tL110foie, the calculated containment pressures ave in accordance 
with !',pperJdix 1" to 10 CFR SO of the Coam'eission's regulations.  

Long-'Tlcir Boron Concoi:trat ion 

W'c have rcvi.ewed the proposed procedures and the system designed for 
preventin- excessive boric acid buildups in the reactor vessel duripg thle 
long-term coolin.g p.eriod after a LOCA. By letter dated December 18, 
1975, the. ].iccn S;ee con:'.ai.tted to the implementation of procedures for Unit 
2 which would allow adequate boron dilution during the long-term and 
which w, ill -owl with the single failure cr*iterion. These procedures will 
employ a hot leg drain network similar to the concept described in 
BAMW- 0103. To ermloy a single failure proof mode, the licensee recently 
comileted nmoditications during the current cycle 2 refueling outage.  
"The modification consists of the addition of one drain line from the decay 
heat drop line to the reactor building sump. The line (installed upstream 
of the DHR isolation valves LP-l and LP-2) includes two qualified motor
operated valves. The existing fl.owpath through valves LP-1 . LP-2, lP-3 
and LP.-4 to the "A" LPI pump suction or to the reactor building sunijp 
through valve LP-J9 provides the alternate flo.wpetih to meet the single 
f:iilure critcria. By lct:tar dated February 24, 1976, the licensee indicated 
itS i3nle 1 tO teSC tle deCsign and,1 installation of Cihe drain lincs by 
cOnduihtl'in.jg a preopecrationtal test nt.rJor to reoctor sT.rti,- , Yn adc".t oj n, 

by .t. i , (I .......' .;.Chi ',, 1976, th.. licensee " " intent to
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install flow cquipnmant to provide positive indication of flow in the drain 
lilies. This cquip.,Ient will not be installecd for cyr.to 2 operation, hoeyever, this is acceptable to us because the drain linc mrod.ifi cation will be tested 
prior to cycle 2 startup and we ivll have the opporturlity to revJ.cw 1-his design prjor to cycle A operation. We have concudod t.hat the licensee's 
proposal to prevent ]ceng--tc'rn boron concentratLion i-. accep)table and that 
the preoperationnI test to confirm proper installation and functi oning will 
provide adciqeute assurance during cycle 2 operation with the systemn will 
function undr.r post-LOUCA conditloas.  

Partial Loo._ 

To allow an operating configuration with less than four reactor coolant 
pumps on the line (partial loop), the sff iC:rqui.res an analysis of the 
prudiJctecd conr:uquonces of a IOCA occurring during the proposed partial 
loop opnrati ug mnde (:). By letter dated August 1, 1975, the licensee, 
sulbi)ltted an anaJysi; for partial loop operation with one idle reactor 
coolant puuo (three pu;mps operating). Using a reduced power level of 
77 .. of ratd power, M performod this analysis assualing the worst-case 
break (S.55 q12 D4', CD = 1) and raximum Linvar Heat G.ne.ion Rate 
(LV.;R) (18.0 hw/ft) from the 4-pupp analysis discussed above. The 
worst break s;elected was located in the active leg of thepartially idle loop. Plnacing tth, h byca ., at the cdischarge of the pumap in an active 
cold leg of the partially idle loop (instead of at the discharge of tho PtQp in an actiVe cold leg of thO 0u1 i, active loop) yields the most 
dograded pu-,i tive fNow through the core during the first half of the blcv.down and resol1:s in hijgher cladding Meyioperaturos. The maximunm cladding 
to].'perature for the one-i dle-pump .;mOde of opeo't.ion was 1766OF. A staff 
re viow of a)ll input assun.otions vrd conclusions resulted in a set of inquiries which were answered by the licensee's letter of October 31, 1975 
and 1MW's letter of Octeobr 10, 1975. The results of a new analysis were submittd to reflect a more appropriate value of initial pin pressure.  
The original partial loop analysis contained in the licensee's letter 
of Auguti" 1., 1975, used an initial pin pressure of 1600 psi. As was 
demonstrated in the time-in-life sensitivity study, submitted by letter dated August 1, 1975, thG worst pin pressure fo:r this analysis should have 
been 760 psi. The maximum cladding teniperature for the re-analysis 
is 17840F, a value which is within the criterion of 10 CiPR 50.46.  
Therefore, 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 porformanco with one idle reactor 
cool ant pump in each loop hns not been submitted, po,.wer Operation in 
this configuration is J.l.im.ted by Technical Specifications to 24 hours.  

"!e cons.ider th le prolb.lb .1ty of a LO;CA occurring, w,.,itidn a 24 hour period to 
be extremely remote nnd, based on the operal;tin1g history of the Oconee 
Units;, it i.s anticiJ)ated that this pump) confi guration wil.l occur very 

ai g. '.'crq" c) 'tnl ( C. r iIm ily.~ - - ' ~ I M Y%•"• loocp oippl.tion (i.e. ", ..... ic ; it .... P s i O o lo p 

'-S p 'or 21 h a.tedl by ,chlli cal .S .c f . . .,o:s, .t.hol no ,iying the 
Coniiss ion.



We have com~p] etod the revicli of the Oconee 2 ECCS pcrfori--ancc ro-anal~ysis 
and ha ve conc) udcc: 

(a.) The propo!-eci Techni cal Spocificat~ions arc based on a LOCA anlalysi s 
performed in accordaitco w~ith Alppendi x K to 10 C1" 50.  

(b) The- ICCS mini mc-m cci0;S1r :imnp'csU1e calcultion1's Were per2formod 
in accoro:'ric w~i h t!ppoedi x 1K to 10 CFR 50.  

(c) The si~ngle failure critc-rion willl be satisfied.  

(d) The proposed procedures f1or log emcooling after a LOCA are 
acceitbe Tbhe iwmli,:i-ntation oC thoe~s procedures duri-ng the 
cycle 2 Ieuein o. 2 eisr'jI d to provi~de assurance that trhe 
ECCS can) be opmrated in a manner iwh ich i wuld prevent eyccssi.ve 
b)oric acid concentr,;t1.LA f~roa occurlcing, A commitm~ent by' the 
licensee. to install. tho pGo i~ti xreC indi-1c.-tion, tI.o show.. that the hot 
leg drain nezw.ork is working durin post-4,01CA conditions is 
required and hsboen rvcccived by) letter d.at.1cd Maxch 4, ]976.  

(e) The proposed mode of reactor op-rati~on with one idle react~or 
coolant pmnip i~s suppor-ied by ,I L-OCA an-alysis porforricUo ian 
accordanC~e with Appendix K to 10 ('11 50. Oporationl wihon- idle 
putup in each loop is restricted to 24 hours. 110requsts for singlo 
loop operation willI be rcvicnw-ed don a ca~se-by- case basis.  

W~e ha"Ve completccl our vlx o of the, li.consee' s Uni ,t 2 cycle 2 re~load 
app] icaltion and con cl-Jde, th]Y t the li.censee b;II' per-form-od the requircd 

analfe ,.nJ has shon hut operati on of-. thie cyclc 2 core 0.ll be wt
appli cal) itbc fue c1 dei 1,1, a;,C~'rfoyrman cc cii j~tori . I addition, we co]IC 11, 
that zhe licena;cel ' iryz 'i.Cchnicai1 Specification changes !acet the 
Fin-)al Acc.-ptance- (>.riLena based onl an acceptable, FCCS vmodelco oi.ig 
to tho- roquireicii_-jt!. L:-! 10 CFR 50.46) mid fihat the ivostrictioiis imp~oscu.1 
onl the, faciliity by the Corww-ssion's Doeciiber 27, 1974 *Ordcr for ?1odific.ýA,1 io 
of License, should be terminatc.:-d and replacnd by the lim-itaticons establish.-C' 
in accordane with 10 CFR 50,46.  

We have determined tha-t the amendment does not authorize a change in C 
efflue1-nt types or total auiolnts nor ~m increaso in powe-;r lcexrl and will' 
not result i~n any sinfc nt cvi*roniino-nt-al imipact. Having r.-adc this 
determ;.alion, wre have further concluded, that the amrendment involves 
an action hi-Jch is insI.-ni~ficant from the standpoint of cnvirom:'ýtntal 
impact and pursu.1ant to 10 C):R §51.5(d) (4) tbat an environmentalA stateu-:-nt, 
negative- declarati on, or envirzonmental impact zq.praisa 1 need not bc 
prcpare-d in connmct ion wi th the issulance. of this w;:o liet.



Conclusion 

We have concluded, basod on the considerations discussed above, that: 
(1) there is reasonable !ssuranco that the hea)lth and safety of the 
public will not be endangered by operation in the proposed manner, and 
(2) such activities will be conducted in co-ipiiaaice with tihe Co;mi'Lssion's 
regulatio~is and the issuance of these a)Icnd;i;onLs ,ill not bc. inimical 
to the com.mon defense and security or to the health and safety of the 
public.  

Dated: June 30, 1976



UNITED STATES NUJCLEARREGUL'\TORY CO,,.M,,SSION 

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

DUKE POM%'¢Ef CO MPANY 

NOTICE OF ISSITANCI" O[ AO'.FI!N 'S TO FACILITY 
OPERATING T JCE.,SIS 

The U. S. Nuclear Rcgulatory Coimnission (the Commission) has issued 

Aiiifýndments Nos. 27, 27, and 23to Facility Operating Licenses Nos. DPRI-38, 

1iPRI-47, and DIPR-55, respectively, issued to Duke Power Company which 

revised Technical Specifications for operation of the Oconce Nuclear Sation 

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

aen Ulm,,nts ar- uffuctive as of the date of issuance.  

These mncPldments (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

mwnts 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 M" ifi-.  

cation of License.  

The applications for these amendments comply with the standards arnd 

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

the Corfnadssion's rules and regulations. The Commission has made appro-

priate findings as required by the Act and the. Commission's rules ald 

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

awcli~rp:nts. Noti.ce of Projesed I,-.zuaI fce ,'.. .'.:.:..cat:. to Facilit.y ()' rat_-.  

Licenscs in coiacction with ite'm (1.) above -,v'is ,,volisLed in the F.-DERAL
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REGISTER on April 12, 1976 (4] FR 15370) and in connection with item (2) 

above was published August 13, 1975 (40 FR 34028)". No reqmuest for a 

hearing or petition for Ictve to intervene was filed following notice 

of the proposed actions.  

The Commission has de-termined that the issuance of these amendments 

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

to 10 CFR Section 5] .5(d) (4) an environmental statement, negative declara

týonl, or environmental impact appraisal need not be prepared in connecti on 

vi.th issuance of these z.mendments.  

For furthcr detai.ls with respect to this action, see (1) the appli

cations for ainendments dated February 25, 1975, as revised M-.ay 7, 1976, 

and dated June 11, 1.976, (2) Amendments Nos. 27 , 27 , and 23 to Licenses 

Nos. I)PR-38, DMR-47, and DPR-55, respectively, and (3) the Comm2ission's 

related Safety Evaluation. All of these items are availabl.e for pub] ic 

inspection at the Coirmaission's Public Document Room, 1717 H Street, N"'., 

Washington, D.C. 20555 and at the Oconee County Library, 201 South Spa-.n• 

Street, Walhalla, South Carolina 29691.  

A copy of items (2) and (5) may be obtained upon request addressed 

to the U. S. Nuclear Regulatory CoM.'nJ.5ssion, W.ashington, D.C. 20555, 

Attention: Director, Divis~ion of Operating React-ors.  

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

FOR THEE NU(CLI:AR REGULATI'OIRY COI.MIISSIO N 

0U0L-.•l'.I iun of(Ocact(g3 1'rea•ctors 
I':[Vii sion of O]-eratino R-eactors


