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SUBJECT: AMENDMENT NO. 61 TO FACILITY OPERATING LICENSE NO. NPF-3;
CYCLE 4 OPERATION

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 &,

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

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

Sincerely,

"UHLGINAL STGNED BY
John F. Stolz, Chief
Operating Reactors Branch #3
Division of Licensing

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

cc w/enclosures:
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To1gjorEdisbn Company
cc w/enclosurg(s):

Mr. Donald H. Hauser, Esq.

The Cleveland Electric
I1luminating 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 of 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 Siting Commission

361 East Broad Street
Columbus, Ohio 43216

U.S. Nuclear Regulatory Commission
Resident Inspector's Qffice

5503 N. State Route 2

Oak Harbor, Ohio 43449

Regional Radiation Representative
EPA Region V

230 South Dearborn Street
Chicago, I11inois 60604

Qhio 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 43682



UNITED STATES e
NUCLEAR REGULATORY COMMISSION
WASHINGTCN, D, C. 20555 '

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 Ne. NPF3

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

A.

The application for amendment by The Toledo Edison Company and
The Cleveland Electric ITluminating Company (the Ticensees)

dated July 5, 1983, complies with the standards and reguirements
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;

The facility will operate in conformity with the application,

the provisions of the Act, and the rules and regulations of
the Commission; ’

There js reasonable assurance (i) that the activities authorized
by this amencment c¢an be conducted without endangering the health
and safety of the public, and (i1) that such activities will be
conducted in compliance with the Commission's regulations;

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

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.

g309280360 830921
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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 Specifications

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 snall operate the facility in accordance with
the Technical Specifications.

3. This license amendmedt is effective as of the date of its

issuance.
FOR THE NUCLEAR REGULATORY COMMISSION
grating Reactors Branch #4
. Division 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 overieaf pages are also provided to maintain
document completeness.

Pages
2-2 © 3/4 1-36
2-2 3/4 1-37
2-5 3/4 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 1-28¢ . 3/4 2-2¢
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 1-29 : 3/4 2-3b
3/4 1-29¢ 3/4 2-3¢
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 LIMITING SAFETY SYSTEM SETTINGS

2.1 SAFETY LIMITS
REACTOR CORE

2.1.1 The combination of the reactor coolant core outlet pressure and
ou%1et tamperature shall not exceed the safety limit shown in Figure
2.1=1,

APPLICABILITY: MODES 1 and 2.
ACTICN:

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

REACTOR CORE

2.1.2 The combination of reactor THERMAL POWER and AXIAL POWER IMBALANCE
shall not exceed the safety limit shown in Figure 2.1«2 for the various
combinations of two, three and four reactor coclant pump operation.

APBLICABILITY: MCDE 1.

ACTION:

Whenever the point defined by the combination of Reactar Coslant Systam

flow, AXIAL POWER IMBALANCE anc THERMAL POWER has sxceeded the appropriate

satety limit, be in HOT STANDBY within one hour.

REACTOR COOLANT SYSTEM SRESSURE

2.1.3 The Reactor Coolant Systam pressure shall not exceed 2750 ;sig{

APPLICASILITY: MODES 1, 2, 3, 4 and 5.

ACTION:

MOCES 7 and Z - Whenever the Reacior Coolant Systam pressure has ex-
ceeded 2750 psig, be in HOT STANDBY with the Reaceor

Coolant System pressure within its limit within one
hour. ) :

MODES 3, ¢ - Whenever the Reactor Coolant Systam pressure has
and § axceeded 2750 psig, reduce the Reactor Coolant Systam
pressyre tg within its limit within S minutes.

DAVIS-BESSE, UNIT 1 2-1
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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 SETPOINTS

2.2.1 The Reactor Protaction System instrumentation setpoints shall
be set consistant with the Trip Setpoint values shown in Table 2.2-1.

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

ACTION:

With a Reactor Protection Systam instrumentation setpoint less conserv-
ative than the value shown in the Allowable Values column of Table 2.2-1,
declare the channe! inoperable and apply the applicable ACTION statament
requirement of Specification 3.3.1.1 uyntil the channel is restored to
QPERABLE status with its trip setpoint adjusted consistent with the

Trip Setpoint value.

DAVIS-BESSEZ, UNIT 1 2.4



Table 2 2.1.Reactor Protection System Instrumentation Trip Setpoints

L LINp 3SS3C-SIAVG

L9°g¥ “g¢ ‘¢l [l o usupuswy

Functional unit : Trip setpoint Allowable values
Manual reactor trip Not applicable, Not applicable,
High flux €104,94% of RATED THERMAL POMER with <104.94% of RATED THERMAL POWER wi th; |
our pumps operating . four pumps operating
£79.85% of RATED THERMAL POWER with £79.85% of RATED THERMAL POWER with (
three pumps operating three pumps operating' )
RC high temperature - <618°F SﬁlB“F’
Flux -~ aflux/flow(l) Trip setpoint not to exceed the 1im- Allowable values not to exceed the
it line of Figure 2.2-1 Vit Vine of Figure 2.2-14
RC Vow pressure(l) 21983.4 psig | 21983.4 psig*  >1983.4 psig**
RC high pressure <2300 psig . £2300,0 psig* €2300,0 psig**
RC pressure-temperature(l) 2(12.60 Toyp °F - 5662.2) psig 2(12.60 Ty, °F - 5662.2) psigh |
High flu?{?umber of RC £55,1% of RATED THERMAL POWER with <85.1% of RATED THERMAL POWER‘with
pumps on one pump operating in each 1oop one pump operating in each 1oop#
£0.0% of RATED THERMAL POMER with £0.0% of RATED THERMAL POWER with
two pumps operating in one loop and two pumps operating in one loop and

no pumps operating in the other loop no pumps operating in the other Voop#
£0.0%0F RATED THERMAL POWER with no £0.0% of RATED THERMAL POWER with no

pumps operating or only one pump op- pumps operating or only one pump op-
erating erating¥
Containment pressure high <1 psig <4 psigh




L LINn €3SS39-SIAVQ
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Table 2.2-1, {(Cont'd)

. . ’
(l)Trlp may be manually bypassed when RCS pressure 51820 psig by actuating shutdown bypass provided that:

a., The high flux trip setpoint is <5% of RATED THERMAL POWER,
b. The shutdown bypass high pressure trip setpoint of <1820 psig 1s imposed.

c. The shutdown bypass 1s removed when RCS pressure >1820 palg.

*Allowable value For CHANNEL FUNCTIONAL TEST.
v
**Allowable value for CHANNEL CALIBRATION.

lAllowable value for CHANNEL FUNCTIONAL TEST and CUHANNEL CALIBRATION.
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Figure 2.2-1.Trip Setpoint for Flux — AFTux/Flow

Curve shows trip setpoint for a 25%
flow reduction for three pump operation
{290,100 gpm). The actual setpaint will
be. directly proportional to the actual
flow with three pumps.
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2.1 SAFTTY LIMITS

3ASES

2.1.1 ang 2.1.2 REACTOR CORE

. ™he pestricsions of this safety Timit srevent overheating of the fuel
cladding and passible cladding perforation wnich woyld result in the
~ajease of fissicn products t3 the reacar coolant. Overneating of the
fuel cladding is prayentad by restrictiing fuel operaticn t3 within the
nucleate boiling regime wnere the heat sransfer coefficient is large and
+ne cladding surface temperaturse is sligntly above tne esglant saturation
tamperature.

Operation above the upper bBoundary of the nucleats boiling regime
would resuls in axcessive cladding tamperaturss bacause of the onset of
damar=urs from nucleats boiling (ONB) and the resyltant sharp reduction
in nea:z sransfer zsefficient. DNB is not 2 direczly measurable parameter
during gperation and cnerefore THERMAL PQWER and Reactor Caclant Temper-
acure and Pressure have been related o ONB chrougn the 3&wW-Z DNB
-or=ejation. The DONB correiation has been developed =5 predict the ONB
#2,x and =ne location of ONB for axially uniform and noneyniform heat
sigx siseribusicns. The Jocal DNB heat flux ratio, ONBR, defined as the
~3=is 3¥ tne neat flux that would cause ONB- 2t a par=icular core lccaticn

-s =ne locai neat flux, is indicative of the margin <o DNB.

“he minimum value of the DNER during scaady state operation, normal
ara=icnal cransients, and anticipated eransients is limited t3 1.30.
ig valus ssresscnds =3 3 35 percant propability at a 85 persent
-anfizence jevel tnat ONB wili not oczur and is cnmosan as an appropriata
margin =3 INE for all sperating conditions.

—he surve sresentad in Figure 2.1-] regresents the canditions 3t wnica

2 winimg ONBR af 1,20 is predicled fgr the maximum possible thermal power
Teov wnen <ne meact3r csolant flow is 387, 200 GPM, waich is 11C% of
sesign flow ratz for four operating reacidr c30lant pumms. This curve is
sasas an the foi'owing hot cmanne] fac=srs with potential fuel gansifi-
=3z<an anc fuel rog Sowing affects: '

Tl - N
.':“_1-31.11'. F‘Z

3

= 1.30

(Y1}
mn

= 2.

The gesign limit Sower Jsaking factors are the mast restrictive
aajayiazag 3t “ul] cower for the range spem all control rods fully
wisncriwn t2 Tinimum 2ilowanle eantral rod withdramal, anc form the
=sre ONBR 2esign dasis.

- P g 2-1 Amendmant No. .}{33
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i . .
The reactor trip envelope appears to approach the safety limits more c¢losely
‘than it actually does because the reactor trip pressures are measured at & 10~
lcation 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 twc thermal
|1imits and account for the effects of potential fuel densificaticn and opoten-
;tial fuel rod bow.

1

'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.

'12. The combination of radial and axial peak that causes central fuel meltinag
at the hot spot. The limits are 20.4 kW/ft for batches 1D, 2B, 4 and 3A
and 20.5 kW/ft for batches SB and 6.

Power peaking is not a directly observable quantity and therefore 1imits have
'bean established on the basis of the reactor power imbalance produced by the
%power peaking. '

i The specified flaw rates for curves 1 and 2 of Figure 2.1-2 correspond to the
faxoec:ed minimum flow rates with four pumps and three pumps, respectively.

! Tne 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.

i The curves of BASES Figure 2.1 represent the conditions at which 2 minimum
IDMBR of 1.30 is predicted at the maximum possible tnermal power for tne num-
lser of reactor coolant pumps in operation or the local quality at tne point
‘of minimum DNBR is equal to +22%, whichever condition is more restrictive.

| These curves include the potential effects of fuel rod bow and Tuel densifica-
tion.

1
i
i The DNBR as calculated by the B&W-2 DMNB carrelation continually increases

' from point of minimum OMBR, so that the exit DMBR is always higner., Ixtraoo-
''1ation of the correlation beyond its puplished quality range of =22% is justi-
! fied on the basis of experimental data.

)
"~
[}

(AN )

SAVIS-BESSE, UNIT 1 Amendment fo. IT, 22, 4% 61



SAFTTY LIMITS

3ASZS

For the curve of SASEZS Figure 2.1, 3 pressyre-tamperature point
acove and t0 the left of the curve would result in a2 DNBR greatar than
1.30 or a local quality at the pgint of minimum ONBR less than +22%
for that sarticular reactor ccolant pump situation. The 1.30 ONBR :
curve for three pump operation is more restrictive than any other reactor
coolant pump situation because any pressure/temperature point above and
to the left of the three pump curve will be above and to the left of the
four pump curve, ~

2.1.3 REACTOR CCOLANT SYST=M PRESSURE

The regtreiction of this Safety Limit protagis the intagrity of the
‘Reacstcr (oolant System from overpressuriZation and theredy prevents the
=aigase 3f¥ rmadicnuclides cantained in the resactsr coglant frem reaching

the Iont3imnent aTmspnere,

The =sac=sr oressure yesse! and gressurizer are designed to Section
11T of tne ASME 2ciler and Pressure Yessal (aae witich permits 3 maximum
==ans<ant aressurs o7 110%, 2730 asig, of design pressyre. The ReacIsr
2s0%ant Syezam 3icing, vaives and fitings, are designed to ANSI 8 31.7,

=ian, wnicn sermits 2 maximum transient pressure of 110%, 27E0
s< =omeonens design cressure. The Safety Limit of 2750 psig is
.sneressre a2snsisTant witn the zesign sritaria and associated coce

- - =
=eacy i moments.

“he entira R22casr ssolant Systam {s hydrotested at 3125 psig, 125%
£ zesign cressure, 3 demonstrata intagrity Pricr ini{tial operation.

P Amendment No. },33,45
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112.2.  LIMITING SAFETY SYSTEM SETTINGS
!

'BASES

2.2.1. REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS

i
!
i
|
!

|

!

;The reactor protection system instrumentation trip setpoints specified in

I Table 2.2-1 are the values at which the reactor trips are set for each param-
|eter, The trip setpoints have been selected to ensure that the reactor core
land reactor coolant system are prevented from exceeding their safety limits,

{

!
"The shutdown bypass p~ovides for bypassing certain functions of the reactor
‘forotection system in order to permit control rod drive tests, zero power PHYS-
i | [CS TESTS and certain startup and shutdown procedures. The purpose of the
| shutdown bypass high pressure trip is to prevent nomal operation with shut-
| down bypass activated., This high pressure trip setpoint is lower than the
)norma] low pressure trip setoocint so that the reactor must be tripoed before
| the bypass is initiated. The high flux trip setpoint of £5.0% prevents any
| significant reactor power from being produced. Sufficien® natural circula-
|tion would be available to remove 5.0% of RATED THERMAL POWER if none of the
|
|

reactor coclant pumps were operating.

i
'
'

| Manual Reactor Trip

|
{
i
|
f
i
}
!
;
|
b
t1The manual reactor trip is g redundant channel to the automatic reactor protec-
Il tion system instrumentation channels and provides manual reactor trip capapil-
Ity.

[

i

‘Hian Flux

t'A high flux trip at high power level (neutron flux) provides reactor core oro-
i tection against reactivity excursions which are too rapid to be protected by
|| temperature and pressure protective circuitry,

fDuring normal station operation, reactor trip is initiated when the reac=or
' power lavel reacnes 104,94% of ratad power, Due to transient overshoct, heat
j

balance, and instrument errors, the maximum actual power at which a “rip
would be actuated could be 112%, which was used in *he safety analysis,

ot

w2
N
]
[ 89

SAVIS-BESSE, UNIT 1 Anendment llo. 43,61
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|1 LIMITING SAFETY SYSTEM SETTINGS
3
|1 BASES

|

RC Hioh Temperature

The RC high temperature trip <618°F prevents the reactor outlet temperature
from exceeding the design limits and acts as a backup trip for all power ex-
cursion transients.

Flux == AFTux/Flow

!
| The power level trip setpoint produced by the reactor coclant system flow is
‘| based on a flux-to-flow ratio which has been established to accommodate 1ow
|| decreasing transients from high power where protection is not provided by the
gh1ah flux/number of reactor coolant pumps on trips.

l
! 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
| Jevel increases or the reactor coolant flow rate decreases. The power level
!satpoint produced by the power-to-flow ratio provides overpower DNB protsc-

i 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 Tow flow rate. Examples of typical power level and low flow rate com-
|b1nat1ons for the pump situations of Table 2.2-1 that would result in a trip
!
|
|
|
|
|
1
l

are as follows:

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

i 2. Trip would occur when three reactor coclant pumps are operating if power
i 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%. ’

. For safety calculations the instrumentation errors for the power level were *
c+usads Full flow rate in the above two examples is defined as the flow calcu- |
-+ lated by the heat balance at 10C% power.

w

[AS]
]
(S]]

DAVIS-BESSE, UIIT I ) Amendment Mo. 13, 32, 47,67



LIMITING SAFETY SYSTEM SETTINGS

S8ASES

The AXIAL POWER IMBALANCE boundaries are established in order to orevent reac-
tor thermal limits from being exceeded. These thermal limits are either

power peaking kW/ft limits or DMBR 1imits. The AXIAL POWER IMBALANCE reduces
the power level trip produced by a flux-to-flow ratio such that the bounda-
ries of Figure 2.2-1 are produced.

- 2C Pressure - Low, High, and Pressure Temperature

 The high and low trips are provided to limit the pressure range in which reac-
‘i tor gperation is permitted. .

; During a slow reactivity insertion startup accident from Tow power or a slow
reactivity 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 systen pressure be-
Tow the safety limit, 2750 psig, for any design transient, The RC high pres-
sure trip is backed up by the pressurizer code safety valves for RCS over
pressure protection, and is therefore set Tower than the set oressure for
these valves, < 2525 psig. THe RC frigh pressure trip also backs up the high
flux trip.

i The RC Tow pressure , 1983.4 psig, and RC pressure-temperature (12.50 Tour -
i 5662.2) psig, trip satpoints have been established to maintain the DNB ratio
+ greater than or equal to 1.30 for those design accidents that result in a

., oressure reduction. It also prevents reactor operation 2t prassures below
. the valid range of DMB correlation limits, protecting agaianst ON3,

5; Hiagh Flux/Number of Reactor Coolant Pumps On

.1 In conjunction with the flux = aflux/flow trip the high flux/number of reac-
i; tor coolant pumps on trip prevents the minimum core DMBR from decreasing

.. below 1,30 by tripping the reactor due to the loss of reactor coolant

;i oumo(s). The pump monitors also restrict: the power Tevel for the numper of

,; pumps in operation.,

DAVIS-BESSE, UNIT 1 Amendrent ¥o. 22, 43, 32,61
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REACTIVITY CONTROL SYSTEMS

SAFITY ROD INSIRTION LIMIT

vLIMITINA CONDITION FOR OPERATION

1.1.1.5 A1l safety rods shall be fully withdrawn.

APPLICASILITY: 1® anc 2°s.
)

ACTION:

rod not fully withdrawn, except for sur-

With a maximum of one safety
Specification 4.1.3.1.2, within one

veillance testing pursuant to
hour either:

a. Fully withdraw the rod or

5. Declare the rod to be inoperatle and apply Specification
3.1.3.1.

SURVITLLANSE RETUIREMENTS

g

£ 7.3.8 Each safety rod shall be detsrmined to be fully withdrawn:

“0 L] -

wiehin 15 minutes prier to withdrawal of any regulating red

2.
guring an aggroach to reactor criticality.

p. At least once per 12 hours theresfter.

TSee Specia, lest Exception 3.10.1 and 3.10.2.

guitn Keff > 1.0. .

DAVIS-BESSE, UNIT 1 3/4 1.25



P REACTIVITY CONTROL SYSTEMS

RESULATING ROD INSERTION LIMITS

ijIMITING CONDITION FOR QPERATION

|'APPLICABILITY: MODES 1* and 2%%.

ACTION:

;éwith the regulating rod groups insertad beyond the above insertion limits (in
1ia region other than acceptable qoeration), or with any group saquence or over-

“.lap outside the specified Timits, excepnt for surveillance
igSpeciFication 4,1.3.1.2, either:

Cia.
P
i.b.

v ures within 2 hours, or

i
A

Reduce THERMAL POWER to less than
s MAL POWER which is allowed by the

or equal to that fraction of RATED
rod group position using the apove

Restore the reguiating groups to within the limits within 2

'vc. Be in at least HOT STANDBY within & hours.

LINOTE:

testing pursuant to

hours, or

If in unacceptable region, also see Section 3/4.1.1.:.

Amendment Ho. 17, 23, %1,
42, 22, 61



REACTIVITY CONTROL SYSTEMS

RESULATING ROD INSERTION LINITS

SURVEILLANCE REQUIREMENTS

4.1.3.5 The position of each requlating group shall be detarmined = be
witiin the insertion, saquence and cveriap limits at least cnca every
12 hours excaot when:

‘2. The megulating rod fnsar<ion Timit alarm is inoperibie, then
verify the groups t5 be within the insertion limits at Jeass
onca per 4 hours;

8. The contral rod drive sequences alarm is incperable, then

verify the groups ¢2 be within the saguence and overiap
limits at least onca per 4 hours.

f -
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Figure 3.1-2a. Regulating Group Position Limits, 0 to 24 + 10, -0

EFPD, Four RC Pumps - Davis-Besse 1, Cycle 4
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Figure 3.1-2c. Regulating Group Position Limits After 150 +10 EFPD,
Four RC Pumps - Davis-Besse 1, Cycle &
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Figure 3.1-3c. Regulating Group Position Limits After 150 +10 EFPD,
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REACTIVITY CONTROL SYSTEMS
ROD_PROGRAM

LIMITING CONDITION FOR OPSRATION

3.1.3.7 Each control rod (safety, requlating and APSR) shall be pro=-
grammed $0 operata in the core position and rod group specified in
Figure 3.1-4,

APPLICABILITY: MODES 1* and 2-.
ACTION:

With any contral rod not programmed to operats as specified above, be in
HOT STANDBY within 1 hour.

SURVEILLANCE REDUIREMENTS

4.1.3.7
2. tagh control rod shall be demonstratad to be programmad to
cperate in the specified core position and rod group By:

1. Seiecsisn and acctuation from the contral room and verifi-
cation of movement of the proper rod as indicatad by beth
the absoluta and relative positien indicators:

a) For all econtrol rods, afiar the control rod drive
patshes are locked subsegquent to tast, reprogramming
¢r maintenance within the panels.

B) For specifically affected individual rods, following
maintanances, test, racannection or modification of
power or instrumentation cables from the control rod
drive control systam %2 the control rod drive.

2. Verifying that each cable that has b>een disconnec=ad has
been properiy matched and reconnecsed 0 the specified
control rod drive.

b. At lsast oncs aach 7 days, verify that the control rod drive
patsh panels are locked.

*See Special iest wxceptions 3.10.1 and 3.10.2.

DAVIS-8E33Z, UNIT 1 3/4 1-30 Amendment No.ll



Figurz 3.1-4. Control Rod Core Locations and Group
Assignments - Davis-Besse 1, Cycle 4
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REACTIVITY CONTROL SYSTEMS
XENON REACTIVITY

LIMITING CONDITION FOR OPERATION

3.1.3.8 THERMAL POWER shall not be increased above the power level cutaff
sae;1;1:g in Figure 3.1-2 unless one ¢f the following conditions is
satisfied:

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

b. THERMAL POWER has been within a range of 87 ¢35 52 percant

of RATED THERMAL POWER for a pericd exceeding 2 hours in the
soluble poison control mode, excluding xenon free start-ups.

APPLICABILITY: MCDE 1.

ACTION:

dith the requirements af the apove specificaticn not satistied, recuce
THERMAL POWER o less than or egual =5 The power level cuts?y within 13
minutes.

-

SURVEILLANCE REQUIREMENTS

4.1.3.3 Xenon reacs=ivity shall be detarmined to be within 10% of the
equilibrium value for RATED TRERMAL POWER and to be apprsaching stability
or it snall Se determined that the THERMAL POWER has been in the range f
87 =0 92% of RATED THERMAL POWER for > 2 hours, pricr & {ncreasing
THERMAL POWER above the power level cutsf?.

DAV1S-BESSE, UNIT 1 _ 3/4 133



REACTIVITY CONTROL SYSTEMS

AXIAL PCWER SHAPING ROD INSERTION LIMITS

LIMITING CONDITION FOR OPERATION

3.1.3.2 The axial power shaping rod group shall be Timited in physical in-
sertion as shown on Figures 3.1-5a, 3.1-5b, 3.1-5¢, 3.1-5d, 3.1-5e and
3.1-5F,

APPLICABILITY: MODES 1 and 2*.

ACTION:

With the axial power shaping rod group outside the above insertion limits,
either:

d. Restore the axial power shaping rod group to within the Timits within 2
I hours, or

b. Reduce THERMAL POWER to less than or equal to that fraction of RATED
THERMAL POWER which is allowed by the rod group position using the above
figures within 2 hours, or

C. Be in at Jeast HOT STANDBY within 6 hours.

SURVEILLANCE REQUIREMENTS

4.1.3.9 The position of the axial power shaping rod group shall be detar-
mined to be within the insertion limits at least once every 12 hours exceot
when the axial power shaping rod insertion limit alarm is inoperabie, then
verify the group to be within the insertion limit at least once every 4
hours.

*ith ke 2 1.0,

Amendment iio. 22, #2, #2,61
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Figure 3.1-5a. APSR Position Limits, O to 24 + 10, -0, EFPD, Four
RC Pumps - Davis-Besse 1, Cycle 4 '
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Figure 3.1-5b.

APSR Position Limits, 24 + 10, -0 to 15C+10
EFPD, Four RC Pumps - Davis-Besse 1,

Cycle 4
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‘Figure 3.7-5c. APSR Position Limits After 150 =10 EFPOD,
" Four RC Pumps — Davis-Besse 1, Cycle 4
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Figure 3.1-5d. APSR Positjon Limits, O to 24 + 10, -0 EFPD,
Three RC Pumps - Davis-Besse 1, Cycle &
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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. APSR Pesition Limits After 150 =10 EFPD,
Three RC Pumps — Davis-Besse 1, Cycle 4
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3/4.2. POWER DISTRIBUTION LIMITS

AXIAL POWER IMBALANCE

%
|
|
|

LIMITING CONDITION FOR OPERATION

i3.2.1 AXIAL POWER IMBALANCE shall be maintained within the Timits shown on
F1gures 3.2-1a, 3.2-1b, 3.2-1lc, 3.2-2a, 3.2-2b and 3.2-2¢.

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

ACTION:

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

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

Ql

I

I

!

B |
'b. Within one hour reduce power until imbalance limits are met or to 40% of
; RATED THERMAL POWER or less.
|
I
Dl
l
y

SURVEILLANCE REQUIREMSNTS

;4.2.1. The AXIAL POWER IMBALANCE shall be determined to be within Timits 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

i
|
|
|
|
|
!
[
|
|
{
|
!
i
l
’
P . IMBALANCE at least once per hour.
|
i
i
|
|
B
|
|
!

l
i
i
!
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i
l
1
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l
i
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Figure 3.2-la. Axjal Power Imbalance Limits, 0 to 24+10, -0
' EFPD, Four RC Pumps — Davis-Besse 1, Cycﬁe
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Figure 3.2-1b. Axifal Power Imbalance Limits, 24 + 10, -0 to 150 + 10
EFPD, Four RC Pumps - Davis-Besse 1, Cycle 4
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Figure 3.2-1c Axial Power Imbalance Limits After 130 ziQ EFPD,
Four RC Pumps — Davis-B8esse 1, Cycle 4
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Figure 3.2-2a. Axial Power Imbalance Limits, O to 24 + 10, -0 f
- 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-Besze 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

BASES

3/4.1.1 BORATION CONTROL

3/4.1.1.1 SHUTDOWN MARGIN

A sufficient SHUTDOWN MARGIN ensures that 1) the reacior can be made
subcritical from all operating conditions, 2) the rsactivity transients
associatad with postulated accident conditions are controllable within
accaeptable 1imits, and 3) the reactor will be maintained sufficiently
subcritical to preclude inadvertent criticality in the shutdown condition.
During Modes 1 and 2 the SHUTDOWN MARGIN is known to be within limits
;f all control rods are OPERABLE and withdrawn to or beyond the insartion

imits.

SHUTDOWN MARGIN requiresments vary throughout core 1ife as a Tunction
of fuel depletion, RCS boron concentration and RCS Ta . The most
restrictive condition occurs at EOL, with T at no?Y8ad operating
temperature. The SHUTDOWN MARGIN required $¥9%onsistent with FIAR saftaty
analysis assumptions.

3/4.1.1.2 BORON DILUTION

A minimum flow rate of at least 2800 GPM provides adequat2 mixing,
prevents stratification and ensures that reactivity changes will be
gradual through the Reactor Coclant System in the core during boron
concantration reductions in the Reactor Coolant System. A {low rate of
at least 2800 GPM will circulate an equivalent Reactor Coolant System
volume of 12,110 cubic fest in approximately 30 minutes. The resactivity
change rate associated with boron concentration reduction will be within
the capability for operator recognition and control.

3/4.1.1.3 MODERATOR TEMPERATURE COEFFICIENT

The limitations on moderator temperaturs coefficient (MTC) are
provided to ensurs that the assumptions used in the accident and transient
analysas remain valid through each fuel cycle. The surveillance regquire=-
ment for measurement of the MTC sach 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 accentablie values
tnroughout sach fuel cycle.

DAVIS-3ESSE, UNIT 1 8 3/4 1-1




'R ZACTIVITY CONTROL SYSTIMS

t
| 3/4,1.1.4 MINDMUM TEMPERATURE FOR CRITICALITY
f

iThis speciZfication ensures that the reactor will not be made critical wiszh the
'reactor coolant system average temperature less than 325°F. This limirarion
!is required to ensure (1) the moderator temperature coefficienrt is within its
‘analyzed temperature range, (2) the protective instrumentarion is within its

| inormal operating range, (3) the pressurizer is capable of being in an OPTRABLE
fstatus with 3 steam bubble, and (4) the reactor pressure vessel is above its
minimum RTypT temperature.

3/5.1.2. 3BORATION SYSTEMS

The boron injection system ensures that negative reactivity control is avail~
able during each mode of facility coperation. The componeats réquired to per-
form this function include (1) borated water sources, (2) makeup or DHR pumrs,
[ (3) separate flow paths, (4) boric acid pumps, (3) associated heat tracing
Isystems, and (6) an emergency power supply from operable emergency busses.

With the RCS average temperature above 200°F, a minimum of two separate and
; ITedtndant boron injection systems are provided to ensure singlz functiomal
capability in the event an assumed fzilure renders one of the systems inop-
jerable. Allowable out-of-service periods ensure that =minor component Tepair
for corrective action may be completed without undue risk to overall facility
|safery Zrom injeczion system failures during the repair period.

!The boration capability of either system lS sufficient to provide a SHUTDOWN

MARGIN from 2ll operating conditioms of 1.0% 2sk/k afrter xenon decay and cool-
down to 200°F. The maximum boration capabili‘v Tequirement occurs from full

jpower equilibrium xencn conditions and requires the equivalent of either 7373
gallcns of 8742 ppm borated water Ircm the beric acid storagz tanks or 52,726
gallons of 1800 ppom borated water from the borated water storage tank.

The requirements fcr z minimum comtained volume of 482,778 gallems of beratad
ter in the borated warer storage tank ensures the capao;l-. for borating
the RCS to the desired level. The speciiiad quanricty of borzted water is con-
jsistent with the ECCS requirements cof Speciiication 3.5.44 therefore, the

‘larger volume of borated water is specified.

:
!
iwith the RCS temperature below 200°F, one injectiom system is acceptable wich-
i . S . . . . -
rout single failure consideration on tzhe basis of the
.
2
i
P
]
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3/4.2. POWER DISTRIBUTION LIMITS

BASES

The specifications of this section provide assurance of fuel integrity during
Condition I (normal operation) and II (incidents of moderate frequency) events
by: (a) maintaining the minimum DNBR iz the core 2 1.30 during normal opera-
tion and during short term cransients, (b) maintaining the peak linear powerl
density < 18.4 kW/ft during normal operatiom, and (¢) maintaining the peak
power density less than the limits given in the bases to specification 2.1
during short term transients. In additiom, 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
jpsertion 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 2200°F following

a LOCA. Operation outside of the power imbalance envelope alone does not com= .
stitute a situatiom 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 insertionm limits, as defined by Figures 3.1-2 and 3.1-3 and if
the steady-state limit QUADRANT POWER TILT-exists. Additionmal conservatism is
introduced by application of::

a. Nuclear uncertainty factors.

b.. Thermal calibratiom uncertainty.

c¢. TFuel densification effects.

d. Hot rod manufacturing tolerance factors.
e. Dotential fuel rod bow effects.

The ACTION statements which‘permit 1imited variations from the basic require-
ments are accompanied by additional restrictioms 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: :

T_ Nuclear heat flux hot channel factor, is defined as the maximum local fuel
rod linear power demsity divided by the average fuel rod linear power den-
sity, assuming nominal fuel pellet amd rod dimensions. .

DAVIS-BESSE, UNIT 1 B 3/4 2-1 Amendment No. 3+,33,45



| | POWER DISTRIBUTION LIMITS

BASES

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

[t has been determined by extensive analysis of possible operating power
shapes that the design 1imits on nuclear power peaking and on minimum DMBR at
full power are met, provided:

Fp<2.93; 7N <171

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 Tim-
its will be met provided the following conditions are maintained.

l. Control rods in a single group move together with no individual rod in-
sertion differing by more than £56.5% (indicated position) from the group
average height. .

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

3. The reguiating rod insertion limits of Specification 3.1.3.8 are main-
tained.

4. AXIAL POWER IMBALANCE limits are maintained. . The AXIAL POWER IMBALANCE
is a measure of the difference in power between the top 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 operat-

: ing conditions have been correlated with AXIAL POWER IMBALAMCE. The cor-

relation shows that the design power shape is not exceeded if the AXIAL

POWER IMBALANCE is maintained between the limits specified 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 al-
Towable control rod insertion -and are the cors DMNBR design basis. Therefore,
for operation at a fraction of RATED THERMAL POWER, the design limits are
met. Wwhen using incore detectors to make power distribution maps to detar-
mine Fq and FN .
AH
. - -Meas . .

a. The measurement of total peaking factor e yShall be incrazseq oy 1.

percent to account for manufacturing tolerancss and fursner increaseqg

7.3 percent to account For measurement arror.

Q)
<
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~ UNITED STATES -
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D. C. 20555

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
jdentical or limiting in the third cycle analysis, our previous evaluation
(Ref. 3) of that 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
js 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
l1icensed 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 58 fuel assemblies previously loaded at Davis-Besse Unit 1. The cladding
stress, strain and collapse analyses are bounded by conditions previously
analyzed for Davis-Besse 1 or were analyzed specifically for Cycle 4 using
methods and 1imits previously reviewed and approved by the NRC. End-of-life
fuel rod internal pressures have also been analyzed using previously-approved
methods and limits.

83092803646 830921
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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). 1In this response, they have stated that the fuel rod
jnternal pressure predicted by TACO-1 is lower than that predicted by TAFY-3
for fuel rod exposures of up to 42 MwWd/kgU. The licensee has stated that the
maximum expected exposure of any fuel rod during Cycle 4 js 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& 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-1 or TACO-2 codes as
suggested by the licensee. The issue involves excessive fuel densification and
Jowered 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) 1imits 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-
jcal 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/TAC0-2) 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 Timits.

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. THETAl-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 Ticensee's proposed Technical Speci-
fication changes are both appropriate and necessary. Since these operating
1imits 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 Cyclie 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



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 1imits 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. 1In 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 submitted 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/floéw 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



limits were used in the generation of more stringent control rod insertion
and imbalance 1imit 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 Cycie 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



Table 1 Davis-Besse Cycles 3 and 4 Thermal-Hydraulic Design Conditions

Design power level, MWt 2772

System pressure, psia 2200 (b)

Reactor coolant flow, gpm 387,200

Reactor coolant flow, ¥ design 110

Vessel inlet/outlet coolant temp., 100% power, F 557.7/606.3

Ref design radial-local power -peaking factor 1.71

Ref design axial flux shape 1.5 cosine with tails

Hot channel factors

Enthalpy rise (F ) 1.011

Heat flux (F" ) ¢ 1.014

Flow area 9 0.98
Avg heat flux, 100% power, Btu/h-ft2 1.89x105(a)
Max heat flux, 100% power, Btu/h-ft? 4,85x105(a)
CHF correlation .BAW-2
Minimum DNBR (at 112% power)(b) 1.79

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