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SUBJECT: AMENDMENT NO. 61 TO 
CYCLE 4 OPERATION

FACILITY OPERATING LICENSE NO. NPF-3;

The Commission has issued the enclosed Amendment No.61 to Facility 
Operating License No. NPF-3 for the Davis-Besse Nuclear Power Station, 
Unit No. 1. The amendment consists of changes to the Appendix A 
Technical Specifications (TSs) in response to your application dated 
July 5, 1983 (No. 965).  

This amendment modifies the TSs to permit operation for Cycle 4.  
This cycle has a design length of 240 effective full power days. The 
modified TSs also incorporate revised Reactor Protection System 
instrumentation trip setpoints and allowable values. In addition, 
this amendment corrects a typographical error on Bases page B 3/4 1-2.  

A copy of the Safety Evaluation is also enclosed. Notice of Issuance 
will be included in the Commission's next Monthly Notice.  

Sincerely, 

jce STO A.7LZ "
Johr-F.- Stol z ' Ch i ef 
Operating Reactors Branch #4 
Division of Licensing

Enclosures: 
1. Amendment No. 61 to NPF-3 
2. Safety Evaluation 

cc w/enclosures: 
See next page 
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Tol•ýho Edison Company 

cc w/enclosure(s): 

Mr. Donald H. Hauser, Esq.  
The Cleveland Electric 

Illuminating Company 
P. 0. Box 5000 
Cleveland, Ohio 44101 

Gerald Charnoff, Esq.  
Shaw, Pittman, Potts 

and Trowbridge 
1800 M Street, N.W.  
Washington, D. C. 20036

Paul M. Smart, Esq.  
Fuller & Henry 
300 Madison Avenue 
P. 0. Box 2088 
Toledo, Ohio 43603 

Mr. Robert B. Borsum 
Babcock & Wilcox 
Nuclear Power Generation Division 
7910 Woodmont Avenue, Suite 220 
Bethesda, Maryland 20814 

President, Board 6f County 
Commissioners of Ottawa County 

Port Clinton, Ohio 43452 

Attorney General 
Department of Attorney General 
30 East Broad Street 
Columbus, Ohio 43215 

Harold Kahn, Staff Scientist 
Power Sitina Commission 
361 East Broad Street 
Columbus, Ohio 43216

U.S. Nuclear Regulatory Commission 
Resident Inspector's Office 
5503 N. State Route 2 
Oak Harbor, Ohio 43449

Regional Radiation Representative 
EPA Reqion V 
230 South Dearborn Street 
Chicago, Illinois 60604 

-Ohio Department of Health 
ATTN: Radiological Health 

Program Director 
P. 0. Box 118 
Columbus, Ohio 43216 

James W. Harris, Director (Addressee Only) 
Division of Power Generation 
Ohio Department of Industrial Relations 
2323 West 5th Avenue 
P. 0. Box 825 
Columbus, Ohio 43216.

Mr. James G. Keppler, Regional Administrator 
U. S. Nuclear Regulatory Commission, Region III 
799 Roosevelt Road 
Glen Ellyn, Illinois 60137 

Mr. Larry D. Young 
Manager, Nuclear Licensing 
Toledo Edison Company 
Edison Plaza 
300 Madison Avenue 
Toledo, Ohio 43652



,;J'- •<,=UN[T-=0 STATES 
,,.NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 205S5 

"THE TOLEDO EDISON COMPANY 

AND 

THE CLEVELAND ELECTRIC ILLUMINATING COMPANY 

DOCKET NO. 50-346 

DAVIS-BESSE NUCLEAR POWER STATION, UNIT NO. 1 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No,61 
License No. NPF-3 

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

A. The application for amendment by The Toledo Edison Company and 
The Cleveland Electric Illuminating Company (the licensees) 
dated July 5, 1983, complies with the standards and requirements 
of the Atomic Energy Act of 1954, as-amended (the Act) and the 
Commission's rules and regulations set forthi 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 dan 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 Comrnission's regulations and all applicable requirements 
have been satisfied.  
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2. Accordingly, Facility Operating License No. NPF-3 is hereby 
amended as indicated below and by changes to the Technical 
Specifications as indicated in the attachment to this license 
amendment: 

Revise paragraph 2.C.(2) to read as follows: 

Technical Spec-ifications 

The Technical Specifications contained in Appendices 
-A and B, as revised through Amendment No.61 , are 
hereby incorporated in the license. The Toledo Edison 
Company shall operate the facility in accordance with 
the Technical Specifications.  

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

FOR. THE NUCLEAR REGULATORY COMMISSION 

jh6 ef.StolzChiefJ 
QOR ting Reactors Branch #4 
• hvision of Licensing 

Attachment: 
Changes to the Technical 

Specifications

Date of issuance: September 21, 1983



ATTACHMENT TO LICENSE AMENDMENT NO. 61 

FACILITY OPERATING LICENSE NO. NPF-3 

DOCKET NO. 50-346 

Replace the following pages of the Appendix "A" Technical Specifications 
with the enclosed pages as indicated. The revised pages are identified 
by Amendment number and contain vertical lines indicating the area of 
change. The corresponding overleaf pages are also provided to maintain 
document completeness.  

Pages 

2-2 3/4 1-36 

2-:. 3/4 1-37 

2-5 3/L4 1-38 

2-7 3/4 1-39 
B2-2 3/4 1-40 

B2-4 3/4 1-41 

B2-5 3/4 1-42 
B2-6 3/4 1-43 

3/4 1-26 3/4 2-1 

3/4 1-28 3/4 2-2 
3/4 1-28a 3/4 2-2a 
3/4 1-28b 3/4 2-2b 

3/4 1-28c 3/4 2-2c 
3/4 1-28d 3/4 2-2d 

3/4 1-29 3/4 2-3 

3/4 1-29a 3/4 2-3a 

3/4 1-29b 3/4 2-3b 

3/4 1-29c 3/4 2-3c 
3/4 1-29d 3/4 2-3d 
3/4 1-31 B3/4 1-2 
3/4 1-34 B3/4 2-2 

3/4 1-35



2.0 SAFETY LIMITS AND LIM1TT7NG SAFETY SYSTEM S7TN-GS 

2.1 SAFETY LIMITS 

REACTOR CORE 

Z.1.1 The combination of the reactor coolant core outlet pressure and 
outlet tmperature shall not exceed the safety limit shown in Figure 
Z.1-1.  

APPLICASLrMn: MODES 1 and Z.  

ACTION: 

Whenever the point defined by the comtination of reactor coolant core 
outlet pressure and outlet tunperature has exceeded the safety limit, 
be in HOT STANDBY within one hour.  

REACTOR CORE 

Z.I.Z The combination of reactF-THERMALE POWER and AX&IAL POWER IMBALANCZ 
shall not exceed the safety limit shown in Figure 2.1-Z for the various 
cofminations of two, three and four reactor coolant pump operation.  

APPLICABILITY: MODE 1.  

ACTION: 

Whenever the Point defined by the combination of Reactor Coolant Systui 
flow, AXIAL POWER IMBALANCE and THER•AL POWER has exceeded the appropriate 
safety limit, be in HOT STANDBY within one hour.

REACT7OR COOLANT SYSTEM PRESSURE

Z.1.3 The Reactor Coolant System pressure shall not exceed 2750 psig.  

APPLICA•3ILITY: MODES 1,, Z, 3, 4 and 5.  

AC•;TON: 

MOME. I and 2 - Whenever the Reactor Coolant System pressure has ex
ceeded Z750 psig, be in HOT STANDBY with the Reactor 
Coolant System pressure within its limit within one 
hour.  

MODES 3, A - Whenever the Reactor Coolant System pressure has 
and 5 exceeded 2750 psig, reduce the Reactor Coolant System 

pressure to vithin its limit within 5 minutes.

DAVIS-BESSE, UNIT 1 2-1



Figure 2.1-1. Reactor Core Safety Limit
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Figure 2.1-2.Reactor Core Safety Limit
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SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS 

2.2 LIMITING SAFETY SYSTEM SETTINGS 

REACTOR PROTECTION SYSTEM SEZTPOINTS 

2.Z.1 The Reactor Protection System instrumentation setpoints shall 
be set consistent with the Trip Setpoint values shown in Table 2.2-I.  

APPLICABILITY: As shown for each channel in Table 3.3-1.  

ACTION: 

With a Reactor Protection System instrumentation setpoint less conserv
ative than the value shown in the Allowable Values column of Table 2.2-1, 
declare the channel inoperable and apply the applicable ACTION statement 
requirement of Specification 3.3.1.1 until the channel is restored to 
OPERABLE status with its trip setpoint adjusted consistent with the 
Trip Setpoint value.

DAVIS-BESSE, UNIT I 2-4



Table 2.2-1.Reactor Protection System Instrumentation Trip Setpoints
U/) 

frl 

-iI

2. Iligh flux

3. IRC 10(1h temperature 

4. Flux -- Aflux/flow( 1 ) 

5. HC low pressure(l) 

6. 11C high pressure 

7. lC pressure-temperature(l) 

8. hliqh flu umber of RC 
9 i Hlll)S Sfssr hg 

9. l~u tinment pressur'e high

Functional unit 

1. Manual reactor trip

Trip setpoint 

Not applicable.  

(104.94% of RATED THERMAL POWER with 
Tour pumps operating 

<79.85% of RATED THERMAL POWER with 
three pumps operating 

<618°F 

Trip setpoint not to exceed the lim
it line of Figure 2.2-1 

>1983.4 psig 

<2300 psig 

>(12.60 Tout -F - 5662.2) psig 

<55.1% of RATED THERMAL POWER with 
one pump operating in each loop 

<0.0% of RATED THERMAL POWER with 
two pumps operating In one loop and 
no pumps operating in the other loop 
<0.0%of RATED THERMAL POWER with no 
pumps operating or only one pump op
erating 

(4 psig

Allowable values 

Not applicable.  

<104.94% of RATED THERMAL POWER with 
Your pumps operating# 

<79.85% of RATED THERMAL POWER with 
three pumps operating# 

<6180FI 

Allowable values not to exceed the 
limit line of Figure 2.2-01 

>1983.4 psig* >1983.4 psig** 

<2300.0 psig* <2300.0 psig** 

>(12.60 Tout °F - 5662.2) psig/ 

<55.1% of RATED THERMAL POWER with 
one pump operating in each loop# 

<0.0% of RATED THERMAL POWER wi th 
two pumps operating in one loop and 
no pumps operating in the other loop# 
<0.0% of RATED THERMAL POWER with no 
pumps operating or only one pump op
erating# 

*<4 psig#

r 
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(A 

'Table 2.2-1. (Conit'd) 
Tr 

)Trip may be manually bypassed wheni'RCS pressure :1820 psig by actuating shutdown bypass provided that: 

a. The high flux trip setpoint Is -S% of RATED THIERMIAL POWER.  

b. The shutdown bypass high pressure trip setpoint of :g1820 paig is imposed.  

c. The shutdown bypass is removed when RCS pressure >1820 psig.  

*Allowable value for CHANNEL FUNCTIONAL TEST.  

**Allowable value for CIIANNEL CALIBRATION.  

#Allowable value for CHANNEL FUNCTIONAL TEST and CHANNEL CALIBRATION.  

N) 1",' I 

(

(I, 
0' 
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Figure 2.2-1.Trip Setpoint for Flux - ,Flux/Flow

Curve shows trip setpoint for a 25% 
flow reduction for three pump operation 
(290,100 gpm). The actual setpoint wi.1l 
be.directly proportional to the actual 
flow-with three pumps..  
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Z.I SAF--zY LD41S

I atw4 � 1 REACTOR CORE

Th Irv ertd InigrZl- revresent3 the conditions at wriic*n 
,-r~nirme ONOR of 1.30 is predic-nd fo the , jmaim possible thermal power 

wnen :ne react=r :o=lant flow is 387, 2 20 i. which is 110% of 

:esicn flow rate far four opernting reactor coolant pumps. T-his curve is 

Uase zn --e foIlowing hot cnannel factors with' po*-tential fuel densifi

a icndan fuel roe =owing ef'fgctS:

_+ Th3e .des .=n 1'...,..  

ZI I a t1-e: *.:u 

-oi t.-,rwn to ,•inl),,-m 

•V ..- •'-M., * es " i

7' = - .71;

oet :eakfng factors 
zover for vie range 
i aiowaole control 
s's.

3 z-1

are thne most r.es.trictive 
frco all control rods fully 
rod wi thar-awa I, and form the

Amendmnenft 0. -,;

.4

•The res -ions of this safety Himtt ;?event ove-,eating of the fuel 

cladding and possible cladding perforation wnich would result in the 

release of fission products to the reac=r c=olant. Overiheating of the 

fuel cladding is prevented by restricting fuel operation tz within the 

nucleate boiling regime wnere the heat transfer coefficient is large and 

t.he cladding surface temerature is sligttly above tne c=olant saturation 

tamperzturee.  

Coeration above the upoer boundary of the nucleate boiling regime 

would result In exce•sive cladding twperatures bec•ause of the onset of 

deOart-ur! frum nucleate boiling (DMB) and the resultant sharp reduction 

in meat -transfer :oefficient. DNS is not a directly measurable parame-ter 

durng overa:ion and therefor•e THEWL PO'WER and Reactar C•.elant Temper

ature and Pressure have been relatad to ONS tt-rougf the 3&W4- DNS 

:=r--eation. The DNS corr-eation has been developed to predict tte DNS 
.lux and :ne location of DNS for axially uniform and non-uniform heat 

flux :Vsl--utioflns. The local ORS heat flux ratio, ON•R, defined as t•e 

-- :4o of tne neat flux that would c.,se DNS-at a part.iclar crre location 

tie loc.l neat flux, is indicative of tbe nargin t• ON3S.  

,he mini-m= value of the BNER during steady State operation, normal 

::eraticnal -ransienft, and anticipated transients is limited to I.-10.  

This value Z,-Orres;onds tz a 9E percent probability at a 95 percent 

:=4nfience level :nat OMS will not ocour and is c-nsen as an aororiat5 

mart.n to "B for all coerating o=nditiOns.

ýj

I

I
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SAFETY IM.?TS 

BASES 

The reactor trip envelooe appears to approach the safety limits more closely 
;than it actually does because the reactor trip pressures are measured at a lo
cation where the indicated pressure is about 30 psi less than core outlet 
pressure, providing a more conservative margin to the safety limit.  

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

limits and account for the effects of potential fuel densification and Coten
:tial fuel rod bow.  

1. The 1.30 DNBR limit produced by a nuclear power peaking factor of FQ = 

2.56 or the combination of the radial peak, axial peak, and position of 

the axial peak that yields no less than a 1.30 DNBR.  

2. The combination of radial and axial peak that causes central fuel meltinq 
at the hot spot. The limits are 20.4 kW/ft for batches 10, 2B, 4 and 5A 
and 20.5 kW/ft for batches 5B and 6.  

Power peaking is not a directly observable quantity and therefore limits nave 

been established on the basis of the reactor power imbalance produced by the 
Dower peaking.  

The soecified flaw rates for curves I an-d 2 of Figure 2.1-2 corresDond to the 

expected minimum flow rates with four pumps and three pumas, respectively.  

The curve of Figure 2.1-1 is the most restrictive of all possible reactor 
coolant pump-maximum thermal power combinations shown in BASES Figure 2.1.  

The curves of BASES Figure 2.1 represent the conditions at which a minimum 

DNBR of 1.30 is predicted at the maximum possible tnermal power for t!e num

Iber of reactor coolant oumns in operation or the local auality at the point 

of minimum DNR is equal to +22%, whichever condition is more restrictive.  
These curves include the potential effects of fuel rod bow and fuel oensifica
tion.  

The DNBR as calculated by the B&W-2 DNB correlation continually increases 
from point of minimum DNBR, so that the exit DN1BR is always hicner. Extraoo
lation of the correlation beyond its published cuaiity range of -22., is justi

fied on the basis of exoerimental data.  

B -
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For the curve of BAS=S Fi gure 2. 1, a preessur-e-teuierature po i nt 
acove and to the 1 e lft of the curve vculd result in a DNBR greater than 
1-200 or a local quality at the point of mini== DNSR less t~han Z 
for thIa: ;articul ar reactor czalant p~ situation. The 1.20 OXBR 
curve for three pumip operation is more restrictive tflan any other reactor 
coolant pump situation because any pre-ssure/,tem-o.erature point above and 
to :he left of the three pump curve will be abo ve and to the l eft of the 
four pump curve.

2 .1 .3 RE.AC OR CCLAfrl SYS', ý- PESSURE

-he raestr-iction of this Safety Limit protec~ts *-he intaggrity of tthe 
;eac-:zr .^olant Sys:an froverpreessurization and thereby prevents the 
"~iiease o~f radianuc i~des czntained in the re-acr =olant frCM reacning 
tfle =n: irmwnt aospneroe.  

-'he rsac~r zrtssure- vessel and oressurizer are designled to Section 
Sof :ne ýkSE Boller and Pressure Vessel 3Coe Which Per-flvZ a Maximumm: 

:nansien: :resssurs 0f lCoz, Z-255- 3sig, of-, aesign prissure. The Reactor 
-:oalnar -ystn ;`.-rig, valves anc fittings, arse desi.gned to AX'STI 3 31.7, 

~iE~ £:i vin, wen~ :erori s a mazximn= :-snsient xrsur f 1101', Z.750 
:s4.:, z-, :=noner.: :esion zre-ssuroe. The S~afety Li14mit of Z7-50 psig is 

:~ee~:e :nisten': WI:." :ne aesi,=n :ri1teria and associated czae

The entire ;eact.-r -ozlant Systam is hydrztest-ad 
:7 zesic -zressu- t daosrt integrity prior to

- .�ca- ... g*�

at 312.5 psig;, 1ZM.  
initial operation.
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'2.2. LIMITING SAFETY SYSTEM SETTINGS 

BASES 

REACTOR PROTECTION SYSTEM INSTRtJMENTATION SETPOINTS 
SThe reactor protection system instrumentation trip setpoints specified in Table 2.2-1 are the values at which the reactor trips are set for each paramleter. The trip setpoints have been selected to ensure that the reactor core and reactor coolant system are prevented from exceeding their safety limits.  
The shutdown bypass pr-ovides for bypassing certain functions of the reactor Protection system in order to permit control rod drive tests, zero oower PHYSICS TESTS and certain startup and shutdown procedures. The purpose of the shutdown bypass high pressure trip is to prevent normal operation with shutdown bypass activated. This high pressure trip setpoint is lower than the normal low pressure trip setooint so that the reactor must be tripped before the bypass is initiated. The high flux trip setpoint of <5.0% prevents any significant reactor power from being produced. Sufficient natural circula

Ition would be available to remove 5.0% of RATED THERMAL POWER if none of the reactor coolant pumps were operating.  

Manual Reactor Trio 

The manual reactor trio is a redundant channel to the automatic reactor oroteciltion system instrumentation channels and provides manual reactor trip caoaoil
ity.  

Hioh Flux 

A high flux trip at high power level (neutron flux) provices reactor core orotection against reactivity excursions which are too rapid to be protected by temperature and pressure protective circuitry.  

During normal station operation, reactor trip is initiated when the reactor power level reaches 104.94% of rated oower. Due to transient overshoot, heat balance, and instrument errors, the maximum actual power at which a :rio would be actuated could be 112%, whicn was used in the safety analysis.  

DAVIS-BESSE, UIT Amendment o. 4,61



SL!MITING SAFETY SYSTEM SETTINGS 

BASES

RC Hich Temperature

The RC high temperature trip (518°F prevents the reactor outlet -temperature 
from exceeding the design limTts and acts as a backup trip for all power ex
cursion transients.

Flux -- :Flux/Flow

The power level trip setpoint produced by the reactor coolant system flow is 
based on a flux-to-flow ratio which has been established to accommodate flow 
decreasing transients from high power where protection is not provided by the 
high flux/number of reactor coolant pumps on trips.  

The power level trip setpoint 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 
setpoint produced by the power-to-flow ratio provides overpower DNB protec
tion for all modes of pump operation. For every flow rate there is a maximum 
permissible power level, and for every power level there is a minimum permis
sible low flow rate. Examples of typical power level and low flow rate com
binations for the pump situations of TabLe 2.2-1 that would result in a trip 
are as follows: 

1. Trip would occur when four reactor coolant pumps are operating if cower 
is 106.9% and reactor coolant flow rate is 100% of full flow rate, or 
flow rate is 93.5% of full flow rate and power level is 100%.  

2. Trip would occur when three reactor coolant pumps are operating if power 
is 79.9% and reactor coolant flow rate is 74.7% of full flow rate, or 
flow rate is 70.2. of full flow rate and power is 75%.

II 

* I

Power level were 
as the flow calcu-

3 2-5

DAVIS-BESSE, UNIIT 1

For safety calculations the instrumentation errors for the 
used. Full flow rate in the above two examples is defined 
lated by the heat balance at 100% power.

! I
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L M I7NG SAFETY SYSTEM SETT7NGS 

I BASES 

The AXIAL POWER IMBALANCE bounaaries are established in order to prevent reac
tor thermal limits from being exceeded. These thermal limits are either 
power peaking kW/ft limits or DNBR limits. The AXIAL POWER IMBALANCE reduces the power level trip Produced by a flux-to-flow ratio such that the boundaries of Figure 2.2-1 are produced.  

?C Pressure - Low, Hiah, and Pressure Temoerature 

Tihe high and low trios are provided to limit the pressure range in which reactor oceration is permitted.  

During a slow reactivity insertion startup accident from low Dower or a slow 

Sreactivity 
insertion from high Power, the RC high pressure setpoint is 

reached before the high flux trip setpoint. The trip setpoint for RC high pressure, 2300 psig, has been established to maintain the system pressure below the safety limit, 2750 psig, for any design transient. The RC high ores
sure trip is backed up by the pressurizer code safety valves for ýCS over pressure protection, and is therefore set lower than the set pressure for Sthese valves, < 2525 psig. The RC high pressure trip also backs up the high 
flux tri p.  

The RC low pressure , 1983.4 Psig, and RC pressure-temoerature (12.60 :Out 
5662.2) osig, trip setpoints have been established to maintain the DNB ratio greater than or equal to 1.30 for those design accidents that result in a Pressure reduction. It also prevents reactor operation at pressures Delow 
the valid range of DNB correlation limits, orotectina against DNS.  

Hich Flux/Number of Reactor Coolant Pumps On 

Tn conjunction with the flux - ýflux/flow trip the high flux/number of reactor coolant pumps on trio prevents the minimum core DNBR from decreasing 
-elow 1.30 by trippino the reactor due to tne loss of reactor coolant Dumo(s). The pump monitors also restrict the power level for the numoer of 
Pums, in operation.  

DAViS-GESSE, UNIT 1 AIeHd..et :.:o iz, ;, n 61



REACTIVITY CONTROL SY1': 

SA77-TY PrOO INSE;71N LIM7 

SL7��-N•~ {CCo TION FOR OPERATTON 

3.1.3.5 All safety rods shall be fully withdrawn.  

AP i.I C.4.B 1L 'TY: I And Z'0-.  

ACTION: 

Wit? a' maximum of one safety rod not fully withdrawn, except for sur

veillance testing pursuant to Specification 4.1.3.1.2, within one 

hour either: 

a. Fully withdraw the rod or 

b. Declare the rod to te inoperable anrd apply SpecificAtion 

3.1.3.1.  

4.1.3.5 Each safety rod shall be determineld to be fully withdrawn: 

a. Within 15 minutes prior to withdrawal of any regulating rod 

during an a;r•acah to reactor criticality.  

b. At least once per 12 hours thereafter.  

"eSee Spec�ai Test Exception 3.10.1 and 3.10.2.  

EWit?) Kff 1.0.

3/4 1.25DAVIS-BESSE, UN&T I



REACTIVITY CONTROL SYSTEMS

REGULA TNG ROD INSERTION LIMITS 

'LIMITING CONDIT:0ON FOR OPERATION

3.1 .36 The regulating rod groups shall be limited in physical insertion as 
hshown on Figures 3.1-2a, 3.1-2b, 3.1-2c, 3.1-3a, 3.1-3b and 3.1-3c.  

APPLICABILITY: MODES j* and 2*"#.  

ACTION: 

;With the regulating rod groups inserted beyond the above insertion limits (in 
lia region other than acceptable ooeration), or with any group sequence or over
l!ao outside the specified limits, except for surveillance testing pursuant to 
:Soecification 4.1.3.1.2, either: 

;a. Restore the regulating groups to within the limits within 2 hours, or 

:b. Reduce THERMAL POWER to less than or eaual to that fraction of RATED THER
MAL POWER which is allowed by the rod group oosition using the aoove ,ic

ures within 2 hours, or 

c. Be in at least HOT STANDBY within 6-ýours.

NOTE: if in unacceptable region, also see Section 3/4.1.1.1.

i��(-. - , .- \ - .� , * CS :x�Ot1Ofl5 ,. ar�C m..:.

e77- .
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REAC7VITY C=?TROL, SYSTEWS 

R -A~v Roo rxs~r1T7 LLTT¶S

SURVI'r:LLANrc .EOUTR~EMOT 

4.1.3.5 The ;csition of eacht regulatinq grsaun shall be detarm.iRied tc be 
Witli n the iniserti on, saquencea and overlap 1 imIts at leas:. once every 
12 h ours excap: whenw: 

.a. The "",aulating r-od Insert~ion limit alarm is inaperable, then 
verify tne grsuo to .e within the insertion limitz at least 
once per 4 ?iourl; 

b. The cinntr'al rod drive saumnca al arm is I noperablIe, th~en 
verify the grous =o be within the sequencea and overlac 
limits at least once per 4 hours.

�fr 
I! 

If 
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Figure 3.1- 2 a.
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i(jure 3.1-2c. Regulating Group Position Limits After 150 ±10 EFPD, 
Four RC Pumps - Davis-Besse 1, Cycle 4
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Figure 3.1-3a.(I 
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Figure 3.1-3b.
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Figure 3.1-3c.
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REACTTY flY CONTROL SYSTEMS 

ROD PROGRM 

LIMITING CONDITION FOR OPERATTON 

3.1.3.7 Each contral rod (safety, regulating and APSR) shall be pro
graumed to operate in the care position and rod group specified in 
Figure 3.1-4.  

APPLICABILITY: MODES 1' and 2''.  

ACTTON: 

With any cont--l rod not pmrgrami ed to operate as specified above, be in 
HOT STANDBY within I hour.  

SURVEILLANCE REDU IR-'_ENT' 

4.1.3.7 
a. Each control rod shall be demonstrated to be programmned to 

operate in the spec~fied corn position and rod group by: 

1. Selection and actuation from the cont-.-l ro=o and verifl
cation of movement of the prover rod as indicated by both 
the absolute and relative position indicators: 

a) For all czntrtl rods, after the cotr-ol rod drive 
patches are locked subsequent to test, reprogrwning 
or maintenance within the panels.  

b) For specifically affected individual rods, following 
maintenance, test, reconnection or modification of 
power or i nstr-entati on c.ables from the control rod 
drive control system to the control rod drive.  

2. Verifying t.at each cable that has been disconnected has 
been properly matched and reconnected to the specifi-ed 
control roc drive.  

b. At least once each 7 days, verify that the control rod drive 
"pae::h panels are locked.  

";See Spe~ca ies: Lxceptions 3.10.1 and 3.10.2.

0AVIS-SESSE, UNIT I 3/4 1-30 Amenctnert No. I1



Figure 3.1-4. Control Rod Core Locations and Group 
Assignments - Davis-Besse 1, Cycle 4
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I REACTIVITY CONTROL SYST".S

XVNON REACT IVI TY 

L TMT4!.TNA L'N•)T¶?N FlR P•A¶TTlN

3.1.3.8 THERMAL POWER shall not be increased above the power level Cutaff 
svecified in Figure 3.1-2 unless one of the following conditions is 
satisfied: 

a. Xenon reactivity is within 10 percent of the equilibrlium 
value for RATED THERMAL POWER and is approaching stability, or 

b. THERMAL POWER has been within a range of 87 to 92 percent 
of RA•,TED THERMAL POWER for a period exceeding 2 hours in the 
soluble poison control mode, excluding xenon free start-ups.  

APPLICABILITY: MODE 1.  

ACTION: 

With tne remuirwments of the above specification not satisfied, reduce 
THERMAL POWER to less than or equal to •he power level cut.ff within 15 
minutes.

SURVE'.LLANCS REOUr Rv¶ENTS

4.1.3.3 Xenon reactivity shall be determined to be within 10% of the 
equilibrium value for RATED THERMAL POWER and to be approaching stabillty 
or it snail be determined that the THERMAL POWER has been in the range :f 
37 to 92r of RATED THE.RML POWER for > 2 hours,. prior to increasing 
"THERMAL POWER above the power level Ztoff.

DAVIS-8EMSE, UNIT 1
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!IREACTIVITY CONTROL SYSTEMS 

!AXIAL POWER SHAPING ROD INSERTION LIMITS 

LIMITING CONDITION FOR OPERATION 

3.1.3.9 The axial power shaping rod group shall be limited in physical in
sertion as shown on Figures 3.1-5a, 3.1-5b, 3.1-5c, 3.1-5d, 3.1-5e and 
3.1-Sf.  

HAPPLICABILITY: MODES I and 2*.  

1IACTION: 
lWith the axial power shaping rod group outside the above insertion limits, 
either: 

a. Restore the axial power shaping rod group to within the limits within 2 Hhours, or 

ib. Reduce THERMAL POWER to less th-n or equal to that fraction of RATED 
I THERMAL POWER which is allowed by the rod group position using the above 

figures.within 2 hours, or 

ic. Be in at least HOT STANDBY within 6 hours.  

SURVEILLANCE REQUIREMENTS 

4.1.3.9 The position of the axial power shaping rod grouc shall be determined to be within the insertion limits at least once every 12 hours except when the axial power shaping rod insertion limit alarm is inoperable, then verify the group to be within the insertion limit at least once every 4 
hours.  

ý*Ii t'h k .0.  AVi S-h ke ,Atff UAn4 
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Figure 3.1-5a. APSR Position Limits, 0 to 24 + 10, -0, EFPD, Four 
RC Pumps - Davis-Besse 1, Cycle 4

(38, i02)

(a,92) (38,92) RESTRICTED REGION

(42,80)80a (0.80)

PERMISSI BLE 
OPERATING REGION

(ioo, 50)

0 I0 20 30 40 so 60 70 8o 90 O00 

APSR. Position (% Withdrawn)

Amendment No. f3, ;, 61

100

F-

0 

L.w 

0

60

20

0

DAVIS-BESSE, UNIIT 1 3/4 1-35



Figure 3.1-5b. APSR Position Limits, 24 + 10, -0 to 1504-10 
EFPD, Four RC Pumps - Davis-Besse 1 
Cycle 4
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Figure 3.115c. APSR Position Limits After 150 ±10 EFPD, 
Four RC Pumps - Davis-Besse 1, Cycle 4
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Figure 3.1-5d. APSR Position Limits, 0 to 24 + 10, -0 EFPD, 
Three RC Pumps - Davis-Besse 1, Cycle 4
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Figure 3.1-5e. APSR Position Limits, 24 + 10, -0 to 150+10 EFPD, 
Three RC Pumps - Davis-Besse 1, Cycle 4
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Figure 3.1-5f.  
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13/4.2. POWER DISTRIBUTION LIMITS 

IAXIAL POWER IMBALANCE 

I LIMITING CONDITION FOR OPERATION 

3.2.1 AXIAL POWER IMBALANCE shall be maintained within the limits shown on 
I'Figures 3.2-1a, 3.2-lb, 3.2-1c, 3.2-Za, 3.2-2b and 3.2-2c.  

'APPLICABILITY: MODE 1 above 40% of RATED THERMAL POWER.* 

jACTION: 

jWith AXIAL POWER IMBALANCE exceeding the limits specified above, either: 

a. Restore the AXIAL POWER IMBALANCE to within its limits within 15 minutes, 
or 

Lb. Within one hour reduce power until imbalance limits are met or to 40% of 
RATED THERMAL POWER or less.  

SURVEILLANCE REQ UIREV?'NTS 

4.2.1. The AXIAL POWER IMBALANCE shall be determined to be within limits at 
[least once every 12 hours when above 40% of RATED THERMAL POWER except when 
the AXIAL POWER IMBALANCE alarm is inoperable, then calculate the AXIAL POWER 
IMBALANCE at least once per hour.  

•See Specia] ez-x.Dto .01
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Figure 3.2-1a. Axial Power Imbalance Limits, 0 to 24+10 -0 
EFPD, Four RC Pumps - Davis-Besse 1, Cyc e 
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Figure 3.2-Ib.
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Figure 3.2-Ic Axial Power Imbalance Limits After 150 =10 EFPO, 
Four RC Pumps - Davis-Besse 1, Cycle 4
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Figure 3.2-2a. Axial Power Imbalance Limits, 0 to 24 + 10, -0 
EFPD, Three RC Pumps - Davis-Besse 1, Cycle 4
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Figure 3.2-2b. Axial Power Imbalance Limits, 24 + 10, -0 to 150 + 10 
EFPD, Three RC Pumps - Davis-Besse 1, Cycle 4
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Figure 3.2-2c. Axial Power Imbalance Limits After 150 ±10 EFPD, 
Three RC Pumps - Davis-Besse 1, Cycle 4
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3/4.1 REACTIVITY CONTROL SYSTEMS

IBASES 

3/4.1.1 BORATION CONTROL 

3/4.1.1.1 SHUTDOWN MARGIN 

A sufficient SHUTDOWN MARGIN ensures that 1) the reactor can be made 
subcritical from all operating conditions, 2) the reactivity transients 
associated with postulated accident conditions are controllable within 
acceptable limits, and 3) the reactor will be maintained sufficiently 
subcritical to preclude inadvertent criticality in the shutdown condition.  
During Modes I and 2 the SHUTDOWN MARGIN is known to be within limits 
if all control rods are OPERABLE and withdrawn to or beyond the insertion 
limits.  

SHUTDOWN MARGIN requirements vary throughout core life as a function 
of fuel depletion, RCS boron concentration and RCS T . The most 
restrictive condition occurs at EOL, with T at no aygad ooerating 
temperature. The SHUTDOWN MARGIN required • onsi stent with FEAR safety 
analysis assumptions.  

3/4.1.1.2 BORON DILUTION 

A minimum flow rate of at least 2800 GPM provides adequate mixing, 
prevents stratification and ensures that reactivity changes will be 
gradual through the Reactor Coolant System in the core during boron 
concentration reductions in the Reactor Coolant System. A flow rate of 
at least 2800 GPM will circulate an equivalent Reactor Coolant System 
volume of 12,110 cubic feet in approximately 30 minutes. The reactivity 
change rate associated with boron concentration reduction will be within 
the capability for operator recognition and control.  

3/4.1.1.3 MODERATOR ,EMPERATURE COE'.FICIENT 

The limitations on moderator temperature coefficient (MTC) are 
provided to ensure that the assumptions used in the accident and transient 
analyses remain valid through each fuel cycl.e. The surveillance require
ment for measurement of the MTC each fuel cycle are adequate to confirm 
the MTC value since this coefficient changes slowly due principally to 
the reduction in RCS boron concentration associated with fuel burnup.  
The confirmation that the measured MTC value is within its limit provides 
assurance that the coefficient will be maintained within acceptable values 
tnroughout each fuel cycle.

DAVIS-BESSE, UNIT 1 B 3/4 1-1



RZACTTVfTY COh.TROL SYSIi-S 

BASES 

3/4.1.1.4 MINfMlM TEPMERATURE FOR CRITICALITY 

nThis specification ensures that the reactor will not be made critical w-:h the 
!reac:or coolant system average temperature less than 525 *F. This limitation 
!is required to ensure (1) the moderator tenperature coefficient is within its 
Ianalyzed temperature range, (2) the protective instrumentation is within its 
inormal operating range, (3) the pressurizer is capable of being in an OPEIIBLE 
istatus with a steam bubble, and (4) the reactor pressure vessel is above its 
minimum RTN.T temperature.  

3/4.1 .2. 2 BOATION SYST-EM 

The boron injection system ensures that negative reactivity con=rol is avail
able during each mode of facility operation. The components required to per
form this function include (1) borated water sources, (2) makeup or Dh_ puns, 
(3) separate flow paths, (4) boric acid pDu-ps, (5) associated heat tracing 
systems, and (6) an emergency power suppt7 from operable emergency busses.  

F With the RCS average temperature above 200"', a minimum of two separate and 
Iredtndant boron injection systems are provided to ensure single functional 
capability in the event an assumed failure renders one of the systems inot
erable. Allowable out-of-service periods ensure that minor component repair 
or corrective action may be completed without undue risk to overall facility 

Fsafety from injection system failures during the repair period.  

The boration capability of either system is sufficient to provide a SHITDOWN 
F MARGIN from all operating conditions of 1.0% Ak/k after xenon decay and cool
F dou to 2000 F. The maximum boration capability requirement occurs from full 

F power equilibrium xenon conditions and requires the equivalent of either 7373 
gallons of 8742 ppm borated water from the boric acid storage tanks or 52,726 
gallons of 1800 ppm borated water from the borated water storage tank.  

Inhe requirements for a minimnu contained volume of 482,778 gallons of bcrated 
iwater in the borated water storage tank ensures the capability for boracing 
the RCS to the desired level. The specified quantity of borated water is con
sisent -with the ECCS recuirements of Soecification 3.5.48 therefore, the 
larger volume of borated water is specified.  

With the RCS temperature below 200*F, one injection system is acceptable with
out single failure consideration on :he basis of the 
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13/4.2. POWER DISTRIBUTION LM4iTS 

BASES 

The specifications of this section provide assurance of fuel integrity during 

Condition I (normal operation) and I1 (incidents of moderate frequency) events 

by: (a) maintaining the minimum DNBR in the core - 1.30 during normal opera

tion and during short term transients, (b) maintaining the peak linear power 

density 1 18.4 kW/ft during normal operation, and (c) maintaining the peak 

power density less than the limits given in the bases to specification 2.1 

during short term transients. In addition, the above criteria must be met in 

order to meet the assumptions used for the loss-of-coolant accidents.  

The power imbalance envelope defined in Figures 3.2-1 and 3.2-2 and the 

insertion limit curves, Figures 3.1-2 and 3.1-3 are based on LOCA analyses 

which have defined the maximum linear heat rate such that the maximum clad 

temperature will not exceed the Final Acceptance Criteria of 2200F* following 

a LOCA. Operation outside of the power imbalance envelope alone does not con

s:ttute a situation that would cause the Final Acceptance Criteria to be ex

ceeded should a LOCA occur. The power imbalance envelope represents the bound

ary of operation limited by the Final Acceptance Criteria only if the control 

rods are at the insertion limits, as defined by Figures 3.1-2 and 3.1-3 and if 

the steady-state limit QUADRANT POWER TILT-exists. Additional conservatism is 

introduced by application of: 

a. Nuclear uncertainty factors.  

b. Thermal calibration uncertainty.  

c. Fuel densification effects.  

d. Hot rod manufacturing tolerance factors.

a. .-otential fuel rid bow effects.  

The ACTION statements which permit limited variations from the basic require

ments are accompanied by additional restrictions which ensures that the orig

inal criteria are met.  

The definitions of the design limit nuclear power peaking factors as used in 

these specifications are as follows: 

rQ Nuclear heat flux hot channel factor, is defined as the maximum local fue 
rod linear power density divided by the average fuel rod linear power den 

sity, assuming nominal fuel Pellet and rod dimensions.  

IDAVIS-BESSE, UNIT 1 B 3/4 2-1 Amendnent No. S-1,,45
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POWER DISTRIBUTION LIMITS 

BASES 

FN Nuclear Enthalpy Rise Hot Channel Factor, is defined as the ratio AH of the integral of linear power along the rod on which minimum 
DNBR occurs to the average rod power.  

it has been determined by extensive analysis of possible operating power 
shapes that the design limits on nuclear power peaking and on minimum DNBR at 
full power are met, provided: 

FQj 2.93; FN < 1.71 

Power peaking is not a directly observable quantity and therefore limits have 
been established on the bases of the AXIAL POWER IMBALANCE produced by the 
power peaking. It has been determined that the above hot channel factor lim
its will be met provided the following conditions are maintained.  

1. Control rods in a single group move together with no individual rod in
sertion differing by more than j-6. 5 (indicated position) from the group 
average height.  

2. Regulating rod groups are sequenced with overlapping groups as required 
in Specification 3.1.3.6.  

3. The regulating rod insertion limits of Specification 3.1.3.5 are main
tained.  

4. AXIAL POWER IMBALANCE limits are maintained. The AXIAL POWER IMBALANCE 
is a measure of the difference in power between the too and bottom halves 
of the core. Calculations of core average axial peaking factors for many plants and measurements from operating plants under a variety of ooerat
ing conditions have been correlated with AXIAL POWER IMBALANCE. The cor
relation shows that the design power shape is not exceeded if the AXIAL 
POWER IMBALANCE is maintained between the limits soecified in Specifica
tion 3.2.1.  

The design limit power peaking factors are the most restrictive calculated at 
full power for the range from all control rods fully withdrawn to minimum allowable control rod insertion and are the core DNBR design basis. Therefore, for operation at a fraction of RATED THERMAL POWER, the design limits are met. When using incore detectors to make power distribution maps to deter
mine FQ and FN 

-iH 
.meas e v a. The measurenent of total peaking factor ;. , shall bE 4ncreasec bv 

oercent to account for manufacturing :oTerances anc fur:her 4ncraseulV 
7I. percent to account for measurement error.

Amendment r!o. 17, 61DAVIS-MESSE, UINIT 1 B 3/4 2-2



I- C 'UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

"WASHINGTON, D. C. 20555 
.. .. 0 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

SUPPORTING AMENDMENT NO. 61 TO FACILITY OPERATING LICENSE NPF-3 
TOLEDO EDISON COMPANY 

AND 
CLEVELAND ELECTRIC ILLUMINATING COMPANY 

DAVIS-BESSE NUCLEAR POWER STATION, UNIT NO. 1 

DOCKET NO. 50-346 

1.0 Introduction 

By letter dated July 5, 1983 (Ref. 1), Toledo Edison Company (the licensee) 

made application to modify the Davis-Besse Nuclear Power Station, Unit No. 1, 

Technical Specifications to permit operation for a fourth cycle. The analysis 

performed and the resulting modifications to the Technical Specifications are 

described in the Unit 1, Cycle 4 Reload Report (Ref. 2). The safety analysis 

for the previous third cycle of operation at Davis-Besse 1 is being used by the 

licensee for the proposed fourth cycle of operation. Where conditions are 

identical or limiting in the third cycle analysis, our previous evaluation 
(Ref. 3) of tnat cycle continues to apply.  

1.1 Description of the Cycle 4 Core 

The Davis-Besse Cycle 4 core will consist of 177 fuel assemblies, each of which 

is a 15x15 array containing 208 fuel rods, 16 control rod guide tubes, and one 

incore instrument guide tube. Cycle 4 will operate in bleed-and-feed mode with 

core reactivity control supplied mainly by soluble boron in the reactor coolant 

and supplemented by 53 full length control rod assemblies (CRAs). In addition, 

eight axial power shaping rods (APSRs) are provided for additional control of 

the axial power distribution. No burnable poison rods will be utilized in the 
Cycle 4 core.  

The length of Cycle 4 is expected to be 240 effective full power days (EFPD) of 

operation, marginally lower than the 268 EFPD accumulated during Cycle 3. The 

licensed core full power level remains at 2772 MWt.  

2.0 Evaluation of the Cycle 4 Core 

2.1 Fuel System Design 

The 48 Babcock and Wilcox (B&W) Mark-B4 fuel assemblies loaded as Batch 6 at end 

of Cycle 3 (EOC 3) are mechanically interchangeable with Batches 1D, 2B, 4, 5A 

and 5B fuel assemblies previously loaded at Davis-Besse Unit 1. The cladding 

stress, strai-n and collapse analyses are bounded by conditions previously 

analyzed for Davis-Besse 1 or were analyzed specifically for Cycle 4 using 

methods and limits previously reviewed and approved by the NRC. End-of-life 

fuel rod internal pressures have also been analyzed using previously-approved 

methods and limits.  

8309280366 830921 
PDR ADOCK 05000346 
P PDR



-2-

The thermal behavior of the fuel in the Cycle 4 core has been analyzed with 

two B&W fuel thermal performance codes, TAFY-3 (Ref. 4) and TACO-2 (Ref. 5).  

Although both of these codes have been approved for use in safety analysis, we 

believe (Ref. 6) that only the newer TACO series of codes are capable of cor

rectly calculating fission gas release (and therefore rod pressure) at high 

burnups. Babcock & Wilcox has responded (Ref. 7) to this concern with an 

analytical comparison between the TAFY-3 code and an earlier version of TACO 

called TACO-1 (Ref. 8). In this response, they have stated that the fuel rod 

internal pressure predicted by TACO-I is lower than that predicted by TAFY-3 

for fuel rod exposures of up to 42 MWd/kgU. The licensee has stated that the 

maximum expected exposure of any fuel rod during Cycle 4 is less than this 

amount. We find this acceptable.  

For the Loss of Coolant Accident (LOCA) analysis (Section 7.2 of the Reload 

Report), the volume-averaged fuel temperature and fuel rod internal pressure 

were calculated for Cycle 4 as a function of linear heat rating. The licensee 

has stated that these conditions are bounded by those used in the generic LOCA 

analysis for Davis-Besse Unit 1.  

As mentioned previously, B&W currently has several fuel performance codes which 

are approved and could be used to calculate LOCA initial conditions. The older 

TAFY-3 code was used for the generic LOCA analysis cited in the Cycle 4 Reload 

Report. Information obtained by the NRC staff (Ref. 9) indicates that the 

TAFY-3 code predictions do not produce higher calculated peak cladding tempera

tures in the generic LOCA analysis than the newer TACO-i or TACO-2 codes as 

suggested by the licensee. The issue involves excessive fuel densification and 

lowered fuel rod internal gas pressures at beginning of life. Babcock and 

Wilcox has proposed a method of resolving this issue which has been adopted by 

Toledo Edison Company (Ref. 10). The method relies on reduced peak linear heat 

rate (PLHR) limits at low core elevations for the first 24 effective full power 

days (EFPD) of operation based on comparison of TAFY-3 and TACO-2 calculated 

LOCA initial conditions. The method is similar to an older TAFY-3/TACO-1 

comparison used in the Davis-Besse 1 Cycle 3 safety analysis. However, the 

resulting PLHR reduction is different for each code.  

In addition to the issue of initial fuel temperatures and rod internal pres

sures used in the LOCA analysis, a second issue involving cladding swelling and 

rupture models has affected the proposed Cycle 4 operating limits for Davis

Besse 1. In late 1979, the NRC staff reviewed Emergency Core Cooling System 

(ECCS) fuel cladding models in light of new data. Adequacy of the models then 

in use was questioned and new models, developed as Appendix K acceptance cri

teria, were presented in NUREG-0630 (Ref. 11). Each fuel vendor was then asked 

to show how, in light of the new models, the plants analyzed with their analyt

ical methods continued to meet the applicable LOCA limits. The B&W response 

(Ref. 12) concluded that the impact of the NRC models was small and did not 

result in analytical results in excess of the LOCA limits.  

A more recent B&W calculation (Ref. 13), however, found that the cladding swel

ling and rupture models presented by the staff have a non-trivial effect on 

LOCA peak cladding temperatures in B&W 177 fuel assembly plants. Because this
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calculation was applicable to all B&W plants, the licensee was requested 
(Ref. 14) to provide supplemental calculations for Davis-Besse Unit 1 similar 

to those provided in Reference 13. The licensee's responses (Refs. 15 to 18) 

culminated in the supplemental calculation (Ref. 10) cited previously. This 

calculation, which considers both fuel densification (TAFY-3/TACO-2) and clad

ding swelling and rupture effects, results in low core elevation PLHR limits 

which are more restrictive than those which consider only fuel densification.  
The licensee has proposed (Ref. 2) modification to the Davis-Besse 1 Technical 

Specifications which account for these reduced PLHR limits.  

In general, the supplemental calculation utilizes previously approved methods 

except for the substitution of the NRC cladding models. However, there are 

segments of the analysis (e.g. THETA1-B - Ref. 19) that are currently under

going NRC review. Babcock & Wilcox has also presented results from a calcula

tion using a new FLECSET heat transfer correlation (Refs. 20 and 21). This 

correlation appears to offset the NUREG-0630 penalties. The licensee has not 

yet claimed these FLECSET benefits, however, because the benchmarking and other 

final evaluations of FLECSET have not been completed and provided to the NRC 
for review.  

Considering the above, we conclude that the licensee's proposed Technical Speci

fication changes are both appropriate and necessary. Since these operating 

limits are more restrictive than those previously used at Davis-Besse Unit 1, 

since they are only needed for a brief time period, and since potential for 

unused compensating benefits may exist, we, therefore, conclude that the oper

ating restrictions imposed on an interim basis are acceptable for incorporating 

the NUREG-0630 penalties until our final evaluation of FLECSET is completed.  

2.2 Nuclear Design 

To support Cycle 4 operation of Davis-Besse Unit 1, the licensee has provided 

analyses (Ref. 2) using analytical techniques and design bases established in 

B&W reports that have been approved by the NRC staff. The validity of the 

methods also has been reinforced through predictions of a number of cycles for 

this and other reactors. The licensee has provided a comparison of the core 

physics parameters (Ref. 2) for Cycles 3 and 4 as calculated with these techniques.  

We reviewed the characteristics compared to previous cycles, and find them 

acceptable for use in the Cycle 4 accident and transient analysis, as described 

in Section 2.4 of this evaluation.  

There are no significant core-design changes between the reference Cycle 3 and 

Cycle 4 designs. The Cycle 4 core was shuffled in a manner to minimize the 

carryover effect on quadrant tilt. The Cycle 4 design cycle length is 240 days, 

whereas the Cycle 3 design cycle length was 268 days. No significant operation

al or procedural changes exist for Cycle 4 with regard to axial or radial power 

shape, xenon, or tilt control.  

Due to the differences in design cycle lengths, the critical boron concentra

tions for Cycle 4 differ from those of Cycle 3. Because of different isotopic 

distributions, Cycle 4 control rod worths, ejected rod worths, and stuck rod
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worths differ from those of Cycle 3. The licensee took into account ejected 

rod worths and their adherence to shutdown margin requirements in the develop

ment of rod position limits for Cycle 4. The licensee presented an analysis 

of shutdown margin adequacy as a function of predicted control and stuck rod 

worths. This analysis allowed for a 10 percent uncertainty on net rod worth 

and for flux redistribution. It shows considerable margin in excess of 

requirements.  

We, therefore, conclude that the licensee has demonstrated adequate provision 

of shutdown margin for Cycle 4. In addition, control rod worth measurements 

are made during startup tests. These confirm the adequacy of predicted control 

rod worths.  

2.3 Thermal-Hydraulic Design 

The thermal-hydraulic performance for Cycle 4, in which the fresh Batch 6 fuel 

is hydraulically and geometrically similar to the other fuel in the Cycle 4 

core, is identical to that of Cycle 3. The thermal-hydraulic design evaluation 

supporting Cycle 4 operation is based on the methods and models previously used 

in Cycle 3 as described in References 22 and 23. The design conditions are 

given in Table 1 and are identical for Cycles 3 and 4.  

A rod bow topical report (Ref. 24) was subimitted and approved (Ref. 25) since 

the last fuel cycle. This report addressed the mechanisms and resulting local 

conditions of rod bow. The conclusion was that rod bow penalty is insignificant 

and is'offset by the reduction in power production capability of the fuel 

assemblies with irradiation. Therefore, there is no resulting rod bow penalty 

for Cycle 4.  

The flux/fl6w trip setpoint for Cycle 4 has been established as 1.069 (Ref. 26) 

and was 1.070 for Cycle 3. This setpoint and other plant operating limits are 

based on criteria that meet the design minimum Departure from Nucleate Boiling 

Ratio (DNBR) limit of 1.30 calculated using the BAW-2 correlation.  

The minimum DNBR at 112 percent of full power is 1.79 for Cycle 4 which is the 

same as for Cycle 3. The NRC staff finds that the thermal-hydraulic design is 

acceptable since the Cycle 4 and Cycle 3 (previously approved) design conditions 

are identical and acceptable design methods have been used in the analysis.  

2.4 Accident and Transient Analysis 

Acceptability of core thermal, thermal-hydraulic, and kinetics parameters, in

cluding the reactivity feedback coefficients and control rod worths, was dis

cussed in Sections 2.2 and 2.3. The licensee concluded, by examination of the 

Cycle 4 values of these parameters with respect to acceptable previous cycle 

values, that transients and accidents for Cycle 4 are bounded by previously 

accepted analyses.  

A supplemental ECCS calculation (Ref. 10) for Davis-Besse 1 has resulted in 

reduced PLHR limits at lower core elevations (see Section 2.1). The new LOCA
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limits were used in the generation of more stringent control rod insertion 
and imbalance limit curves for the first 24 EFPD of Cycle 4. These revised 
curves have been included in the proposed Technical Specifications for Cycle 4.  

2.5 Technical Specification Modifications 

The pertinent Technical Specifications have been revised for Cycle 4 operation 
to account for changes in power peaking and control rod worths as discussed in 
Sections 2.2 and 2.4. We have reviewed these changes as proposed in Reference 2 
and find them all acceptable.  

2.6 Summary 

We conclude from the examination of Cycle 4 core thermal and kinetic properties, 
with respect to acceptable previous cycle values and with respect to the FSAR 
values, that this core reload will not adversely affect the Davis-Besse Nuclear 
Power Station's ability to operate safely during Cycle 4.  

3.0 Environmental Consideration 

We have determined that the amendment does not authorize a change in effluent 
types or total amounts nor an increase in power level and will not result in 
any significant environmental impact. Having made this determination, we have 
further concluded that the amendment involves an action which is insignificant 
from the standpoint of environmental impact and, pursuant to 10 CFR §51.5(d)(4), 
that an environmental impact statement, or negative declaration and environmen
tal impact appraisal need not be prepared in connection with the issuance of 
this amendment.  

4.0 Conclusion 

We have concluded, based on the considerations discussed above, that: (1) there 
is reasonable assurance that the health and safety of the public will not be 
endangered by operation in the proposed manner, and (2) such activities will be 
conducted in compliance with the Commission's regulations and the issuance of 
this amendment will not be inimical to the common defense and security or to 
the health and safety of the public.  

The -following NRC personnel contributed to this Safety Evaluation: H. Balukjian, 
M. Dunenfeld, J. Voglewede.

Dated: September 21, 1983
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Table 1 Davis-Besse Cycles 3 and 4 Thermal-Hydraulic Design Conditions

Design power level, MWt 
System pressure, psia 
Reactor coolant flow, gpm 
Reactor coolant flow, % design 
Vessel inlet/outlet coolant temp., 100% power, F 
Ref design radial-local power-peaking factor 
Ref design axial flux shape 

Hot channel factors 
Enthalpy rise (F ) 
Heat flux (F"q) q 
Flow area 

Avg heat flux, 100% power, Btu/h-ft 2 

Max heat flux, 100% power, Btu/h-ft 2

CHF correlation 

Minimum DNBR (at 112% power)(b)

2772 
2200 387,200(b 

110 
557.7/606.3 
1.71 
1.5 cosine with tails 

1.011 
1.014 
0.98 

1.89x10s(a) 
4.85x105 (a)

BAW-2 

1.79

(a) With thermally expanded fuel rod OD of 0.43075 inch.  
(b) Telecon, G. Bradley, Toledo Edison, to A. DeAgazio, NRC, September 1, 1983.
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