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[g a,a * > , , UNITED STATE 3

y ' .f .' . NUCLEAR REGULATORY COMMisslON

j .(1 j WASHINGTON, D. C. 20555

??&|/E
%, V 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,45
License No. NPF.3

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

A. The acclication for amendment by the Toledo Edison Company and The
Cleveland Electric Illuminating Company (the licensees) dated
Maren 5,1982, as revised and supplemented March 23, 1982, June 1,
1982, ard June 21, 1982, complies with the standards and require-
ments of the Atomic Energy Act of 1954, as ' amended (the Act) and
:ne Commission's rules and regulations set forth in 10 CFR Chapter I;

3. The facility will operate in confomity with the application,
the provisions of the Ac:, and the rules and regulations of
the Cecoission;

C. There is reasonable assurance (1) that the activities authorized
by this amendment can be conducted without endangering tne health
and safety of the public, and (ii) that such activities will be
conductec in ccm:11ance with the Comission's regulations;

2. The issuance cf this amendment will not be inimical to the comon
defense anc security or to the health and safety of the public;
and

E. The issuance cf :nis anencment is in accordance with 10 CFR Part
|

51 of ne Cc nissi:n's regulations and all applicable requirements
have been satisfiec.

|

{

8208060098 820728
PDR ADOCK 05000346
P PDR _,



. = . . ~ .- .. :.. - - _ _ :w. . .
.

-....a.....- ,

. ,

-2- -

2. Accordingly, Facility Operating License No. NPF-3 is hereby
amended as indicated t,elow 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 tio. 45, 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

.

%)OperatingReactorsBranch#4John F. Stolz, Chief

Division of Licensing

A :achment:
Changes to the Technical

S:e:ificatiens
.

:sta :f :::;ance: July 23, 1982
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ATTACHMENT TO LICENSE AMENDMENT NO. 45
.

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.

PacesW 3/42-1
2-3 3/4 2-2
2-5 3/4 2-2a
2-6 3/4 2-2b-

2-7 3/4 2-2c (new page)
2-3 3/4 2-2d (" ")
52-2 3/4 2-3
52-3 3/4 2-3a
32 ; 3/4 2-3b
32-5 3/4 2-3c (new page)
52-6 3/4 2-3d (" ")
32-3 3/4 2-5
3/; 1 a 3/4 2-12
3/4 1-25 3/43-6
3/4 1-23 3/4 4-1
3/2 '-233 53/4 1-2
3/4 '-2E: 53/414
3/4 l-25c (aew page' 53/4 2-1
3/2 1-23: (" ) 53/4 2-3"

.. ,-

a- ie
3,E l-23a

3/. l-2304
- .,.

g em e

* hC I d"A 23Ce
3.' l 1- 31
3/* '.-34
3:a 1- 35
3, 2 l- 35

3/4 l- 37
31 i-3.
3| A i-35
3/l l dC (new 03:9)

' ~ )3/4 1 al ",,
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2.0 SAFE *f LIMIN AND LIMITING SAFETY SYSTEM SETTINGS

2.1 SAFE *Y LIMITS

REAC*CR CCRE

2.1.1 The c:mcination of the reac ce c:olant core outlet pressure and
outlet .amcerature shall not exceed the safety limit shown in Figure
2.1-1.

APCLICA2!LI*f: MOCES 1 and 2.

AC !CN:

Whenever the point defined by the cambination of reactor coolant core
outle: 3ressure and cutlet tweerature has exceeded the safety limit,
:e in ."0T STANCSY wiuin one hour.

RDCTOR CCRE

2.1.2 ne =meination of react:r THERP.AL PCWER and AX:AL PCWER IMSAL'ANCE
! snail not excesc me safety limit shewn in Figure 2.1-2 for the varicus
|

=meinations Of t'no, three and four reacur c:olant pump operation.
;

i, -r ,... ..... . . . , . , . , . Toc. 1....
.

,

:!AC~CN:;

1 deaever ce :cin: def nec by the =meination of React:r Coolant Systm
'' w , ::AL 80'aER MSALANCE anc THERMAL PCWER has exceeded the appropriata

j safe y i n , :e in -CT S~ANCSY witn1n one hcur.

dREAC-~RCCLRC 5?:.-9 3:EISURE

2.1.2 The teact:r :: clan: Sys:am pressure shall not exceed 2750 psig.'

:: 3:'. : 0A 5 :'. :~' : M CE3 1, 2. 3, 4 anc 5.

f:C-*1:
:i 1

'; *C:I! ' ine : Whenever :ne React:r C:clant Sys.am pressure has ex--

ij crecec 2750 :sig, be in HOT STANCBY with the Reacur. ;

::cian: Systm pressure within its limit within one'
,,

~li neur.
.-

shenever :se React:r C:clant System cressure has.- "CCEI 2, 1 -

q anc 5 exceecee 2750 asig, recuce the React:r C olant Syste
:rtssun = vicin its limit witnin 5 minutas.

i

.l:
. i,

ii - ... -n;;:, ..._ . 2-1.

. . . ..... ..
.. .

_ _ _ _ _
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2400 - .

RC HIGH PRESSURE TRIP S18.2300
*

T. RC HIGH TEMPERATURE=;;

,=- 2:00 TRIP-

h ACCEPTA5LE 618,2127
~

I c,o c..a A T i.cs . . .... . . -- '

RC PRESSURE-TEMPERATURE TRIP
'

.

*

SAFETY LIMli505.7. 1983.4|003 :-

RC L31 ?RES URE TRIP
.

15C3 -

I t i f f f

553 5C3 510 520 630 840

Rea::ar Outlet T perature *F

.

FIGURE 2.!-I REACTOR CORE SAFETY LIMIT

. !1 2-2 Amendment No. )(, }f, 45
:F/:5 3E252 '; 'i-
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Figure 2.1-2 - Reactor Core Safety Li:: lit

.
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SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS .-

2.2 LIMITING SAFETY SYSTEM SETTINGS

REACTCR 2ROTECTION SYSTEM SETPOINTS

2.2.1 The Reactor Protection System instrumentation setpoints shall
te set c:nsistent with tne Trio Setpoint values shown in Table 2.2-1.

|

APPLICAB!LIYY: As shown for each channel in Table 3.3-1.

ACTICN:

With a Reactor Protection System instrumentation setpoint less conserv-
ative than the value shown in the Allowable Values colunn of Table 2.2-1,
ceclare the enannel incoerable and apply the appifcable ACTION statenent
recuirement of Specification 3.3.1.1 until the channel is restored to
OPERABLE status with its trip setpoint adjusted consistent with the.

t .rts e::ctnt value.
!'

!
'l

.h

| .|
.i

I
:

ii
:!

i

II
.i

t

'l
'l
'

,

,

!,! '

.

U

II.;
I i l,iI

II2AV:I-EE2EE, UN:~ 2-4'

!

'

.

-,. --



ie

!* -

M,

| t al. l e 1./ I. Itcar a ni l's ut er i Ion Syr. em inut i nn.icnt at lon Tr Ip Set [*talot .3 *

e,>

1 1

Allowable values
i, l'ung t luna l uni t_ _ _

'I t l p fu'81". Int
*

tiot applicable.
. .

l. f l.i nn.i l acarius iip Ilot applIral. c.

7. Illgh s lux ilu's.l! ut it A l l:1 TilEl:llAl. l'OWER wi t ti 5105.1% of itATED TilEllilAl. POWER will:'

I
1, n r pinapu operat lug t our pinops operat ing

9* of RATED TilEHMAI POWElt with -

%/') .ii7 of it ATFD 'till' lit!Al. POWEtt will 8
I lit ce pumpi: opesatlug iliree pumps operating

5618' F #
n. lu: high t empes a t ni c .l. I ll * F

4. Flux A Ilux/Ilow Trip set pu tnt not to exceed the lim- Allowable values not to exceed theII
.

I f
It line of Figuie 2.2-1 limit line of Figure 2.2-I

].
.21983.4 ps ig* .21983.4 psig**

5. Itc low presuure 2 1981.4 pai n

6. HC high pressure s2300 psig 12300.0 psig* s2300.0 psig**
r,o

} fItC pressure-t emperat ure( 2(12.60 T - 32) psig 2(12.60 T F - 5662) painIue

7. outunt

$ II . liigh flux /nnmber of HC 555.1% of RATED TilflulAI. POWER witti 555.1% of RATED TilERHAL POWER with
I

@ pumps on(l) one iump operating in each loop one piump operating in each loop
I-

Q A0.0% of RATED TilERMAI. POWER with so,0% of R ATED TilERHAI. POWER with |c2.

3 two pumps operatlug in one loop an' two pumps operating in one loop and
Ino pumps operatlug in the other loop no pisap operat ing in the o,ther loop

_,,

5
50.0% of RATED TilEltHAI. POWER with no s.0.0% of RATED TilERMAI. POWER witle no ,*

!pumps operating or only one puinp op- pumps operat ing or only one pump op-
erating cratingI''

fI

h 9. Cont a tiunent pressure 54 psig s4 psig
l'.

% high
I

U1 1 -

.

i
!-

i,.

h"
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% RATEO THERMAL POWER

|.

.

- 120

.

-13.9 .30 7.0 8.3,10 7.0

'J: * !.12 4 *t? *1 2 -l.619 CUFiE SHOWS TRIP. g 2_

SETPCINT FOR A 258/.L NES I
I FLOW REQUOTION FOR
| THREE PUMP OPERATION

| | (290,100GPM ).THE ACTLAL
TRIP SETPolNT*WILL SE'

I | C!RECTLY PROPORTIONAL- 33.0,S5.0
TO THE ACTUAL FLOW

#
-13.9,8 0.0 8.3,80.0 WITH THREE PUMPS.

3 PUMP
| LIMIT |

.| LINES y
33.0,6T.0

| g

l ~"
- 33.0 ' 58 .0 ( | UNACCEPTABLE

|
3

OPERATICNACCEPTABLE CPERATICN FOR
SPECIFIED RC PUMP CCMalNiit0N

,
,

I
-40| ) 33.0,4 0.0

I I
us:::rP Aa:.E

?f R A T|CN {

l I
.

,, I I
- 20o g

d 4 I I" w
? | |=.

- a
. ..

~l | =a
e_
== =

I
i I l 1 I I | | 3e

' '" - i!C - 40 -Z 0 20 40 60
AX! AL POWER IMSALANCE, */o

flGURE 2. 2-1 TRIP SETPOINT FCR FLUX O , FLUX / FLOW

I N J!3 - 3 E3 3 Z , "':: - 2-7 . Amendment No. JP,M,Z45
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Figure. 2.2 -2 A11ovable value for Flux-4 Flux / Flow
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2.1 SAFETY LIMITS

BASES

2.1.1 and 2.1.2 REACTOR CORE

The restrictions of this safety limit prevent overheating of the fuel
cladding and possible cladding perforation wnich would result in the
release of fission products to the reactor coolant. Overheating of the
fuel cladding is prevented by restricting fuel operation to within the
nucleate boiling regime where the heat transfer coefficient is large and
the cladding surface temperature is slightly above the coolant saturation
tanperature.

Operation above the upper boundary of the nucleate boiling regime
would result in excessive cladding temperatures because of the onset of
decarture from nucleate boiling (DNB) and the resultant sharp reduction
in heat transfer coefficient. CNB is not a directly measurable parameter
during operation and therefore THEF04AL POWER and Reactor Coolant Temper-
stare and Pressure have been related to DNS through the B&W-2 DNB

The DNB correlation has been deve'oped to predict the DNS:or elation.' lux and tne location of CNB for axially unifem and non-uniform heat
The local DNB heat flux ratio, DNBR, defined as theflux distributions.

ratio of tne neat flux that would cause DNB at a particular core location
to tne local heat flux, is indicative of the margin to DNB.;

!
'

The minimum value of the DNBR during steady state operation, normali

c:erational transients, and anticipated transients is limited to 1.30.
*his value cor-es;cnds to a 95 percent probability at a 95 percent
:enfidence level tnat CNB will not oc:ur and is chosen as an appropriate
margin to ONS for all operating conditions.

3e :urve presented in Figure 2.1-1 represents the conditions at whien
a minimum :NSR of 1.30 is predicted for the maximum possible thermal power
1:2 wnen tne reactor coolant flow is 387, 200 GFM, which is 110% ofThis curve is
design '1cw rate for four operating reactor coolant pumps.basec on the folicwing hot enannel factors with potential fuel densifi-
:ation anc fuel roc tewing effects:

F' = 1.71 ; FN = 1.50
'

F7 = 2.55; g-

The :esign limit ocwer peaking factors are the most restrictive
:alculatec at full cower for tne range frem all control rods fully
witnerswn to minimum allowacle control rod withdrawal, and fom the
::re NSR :esign : asis.

Anendment No . .d 3 3321| |AV*S-BESSE, "N T 1
OCT 1 1980

- - - _ _ . _ _ _ _ _ _ _ _ . _ ._ __ _
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'!SATETY trfITS

.!ASES
i!
t.

<
,

t

i

!

J 'The reactor trip envelope appears to approach the safety linit more closely
than it actually does because the reactor trip pressures are measured at a

30 psi less than core outlet
'! pressure,heretheindicatedpressureisaboutproviding a more conservative margin to the safety limit.location w

!i
j!!hecurvesofFigure2.1-2arebasedonthemorerestrictiveoftwothermal
j limits and account for the ef fects of potential fuel densification and poten-

,tial fuel red bow:i

I|1. The 1.30 DN3R limit produced by a nuclear power peaking factor of Fq =f
-

|
|| 2.56 or the cochination of the radial peak, axial peak, and position o

the axial peak that yields no less chan a 1.20 DNER.''

2. The ec=bination of radial and axial peak that causes central fuel melting '

at the hot spot. The limits are 20.4 kW/ft for bacches IC, 4, and 55
batch 3 asse=blies; 20.35 for the five remaining batch 3 assemblies; and
20.3 for batch 5.

?ower peaking is not a directly observable quantity and therefore limits have
been established on the basis of the reactor power imbalance produced by the

.

;cwer peaking.

The specified flow rates f:r curves 1 and 2 of Figure 2.1-2 correspond to the
-* *-" '' cw rates with four pumps and three pumps , respectively.expected

The curve of Figure 2.1-1 is the =ost restrictive of all possible reactor
pump-maximum ther=al pcuer combinations shown in BASES Figure 2.1.ecolant

The curves of BASES Figure 2.1 represent the conditions at which a minimum |
DNBR of 1.30 is predicted at the =aximum possible thermal power for the number
of reacter coolant pu=ps in operacien or the local quality at the point of

j minimum DN3R is equal to -227., whichever condition is more restrictive. These

curves include the potential effects of fuel rod bow and fuel densification.(

_ ,

The 253R as calculate 2 by the 35W-2 DN3 correlation continually increases from
253R. se that the exit DN3R is always higher. Extrapolation3 ' *-r-pc'--| of the ::rrelation beyced its published quality range of +22" is justified on

I the basis of experi= ental data.

C A725-3 Esse. UN: 1 3 2-2 Amendment No;,4T',s,d,45
;
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SAFETY LIMITS

BASES

For the curve of BASES Figure 2.1, a pressure-temperature point
above and to the left of the curve would result in a DNSR greater than
1.30 or a local quality at the point of minimum DN8R less than +22%
for that particular reactor coolant pump situation. The 1.30 DN8R
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 CCCLANT SYSTEM PRESSURE

The restriction of this Safety Limit protects the integrity of the
Reactor Coolant System from overpressuri:ation and thereby prevents the
release f radionuclides contained in the reactor coolant from reaching I
the c:ntainment atmospnere.

The reactor ressure vessel and ressurizer are designed to Section
! ::: of the ASME Soiler and pressure Vessel Coce which permits a maximum
! transien: :ressure of 110%, 2750 psig, of design pressure. The Reactor
! C: alan: System pi:ing, valves and fittings, are designed to ANSI S 31.7,
! 1968 Eci: on, wnicn :ermits a maximum transient pressure of 110%, 2750
| :sig, f ::meonen: design ressure. The Safety Limit of 2750 psig is
j :ne n fore ::nsisten wi:n :ne cesign criteria and associated code

Pecuire"tn:4.'

,

I

|
'he entire React:r C:olant System is hydrotested at 3125 psig,125%

; Of :esign :ressure, to demonstrate integrity prior to initial operation.
,

i !
i

l

l

|

1
-

1

||

| |

|

OAV 5-355:E, UN:T 1 32-3 Amendmen't No, E R ,45
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{2.2. LIMITING SAFETY SYSTIM SETTINGS
I

! 3 ASES
! !
Il
ll
,i

i!2.2.1. REACTOR PROTECTION SYSTDi INSTRI' MENTATION SETPOINTS

The reactor protection system instrumentation trip setpoint specified in Table
2.2-1 are the values at which the reactor trips are set for each parameter.
The trip setpoints have been selected to ensure that the reactor core and re-
actor coolant system are prevented from exceeding their safety limits.

. , ,

l

||The shutdown bypass provides for bypassing certain functions of the reactor
protection system in order to permit control rod drive tests, zero power
PHYSICS TESTS and certain startup and shutdown procedures. The purpose of the
shutdown bypass high pressure trip is to prevent normal operation with shut-

1.down bypass activated. This high pressure trip setpoint is lower than the
' ner=al low pressurc trip setpoint so that the reactor must be tripped before
' :he bypass is initia:ed. The high flux trip setpoint of 55.0: prevents any
significant reac:or power from being produced. Sufficient natural circulation

, v:uld be available to re==ve 5.0% of RATED THERMAL POWER if none of the reac-
::: coolan: punps were operating.

Manual Reae: r Trio4

! l

'The =anual reac:or trip is a redundant channel to the autecatic reactor pro-
:ec:ica syste= ins--"-aa a:1:n channels and provides =anual reactor trip capa-
bility.

Eich Flux
.

A high flux trip at high power level (neutron flux) provides reactor core pro-
tec:1:n against reactivi:y excursions which are too rapid to be protected by
:e:pera:ure and pressure pr:tective circuitry.:

Curing ner=al s:a:1:n ::eration, reac:cr trip is initiated when the reactor
pcuer evel reaches 105.1.5 :f ra:ed power. Due to calibration and instru=ent*

err:rs , :he axi=u= actual pcwer at which a trip would be actuated could be
';;*., which was used in the safety analysis..

.

CA7:5-3E33I, L*N ! . 3 2-4 Amendment No. 45
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| LIMITING SAFETY SYSTD! SETTINGS

BASES

RC uish Temeerature

,

The RC high te=perature trip < 618 F pr'evehts the reactor outlet temperatura |
| fr== exceeding the design limits and acts is "a backup trip for all power ex-~

" " '

cursion transients.

Flux - a Flux / Flow
.

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

| ihigh' flux /nu=ber of reactor coolant pumps on tripe.
-

|
:The power level trip setpoint produced by the power-to-flow ratio provides
:beth 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
i se:poin: produced by the power-to-flow ratio provides overpower DNB protection
.for all odes of pu=p operation. For every flow rate there is a maximum per-
|=issible power level, and for every power level there is a minimum permissible

i: low flow race. Exa=ples of typical power level and icw flow rate combinations
fer :he pe=p si:ustions of Table 2.2-1 that would resuir in a trip are as'

i.follows:

. 1. Trip would occur when four reac:or coolant pumps are operating if power
; is 107.0; and reac::: coolan: flow rate is 100% of full flow rate, or flow

;: ra:e is 33.3% of full flew ra:e and power level is 100%.
! I
j'2. rip wculd occur when three reactor coolant pu=ps are operating if' power
.: is 30.0% and reactor coolant flew rate is 74.7% of full flow rate, or flow
1,I ra:e is 70.0% of full flew rate and power is 75%.

.i

'For safe:y calcula:1:ns the maxi =um calibration and instrumentation errors
f:: :he pcwer level were used. Full flow rate in :he above two exa=ples is<

|. defined as :he f1:w calcula:ed by :he heat balance at 100% power.

Ie
t|
!'

i

;!
,

I

't
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'! LIMITING SAFETY SYSTDi SETTINGS

' BASES.

,

.

The AXIAL POWER IMBALANCE boundaries are established in order to prevent re-
acter ther:a1 limits from being exceeded. These ther=al limits are either
lpower peaking kW/ft limits or DNBR limits. The AXIAL POWER IMBALANCE reduces

the boundariesjithepowerleveltripproducedbyaflux-co-flowratiosuchthat
;of Figure 2.2-1 are produced.
I

'

,RC Pressure - Low. High, and Pressure Temperature

The high and icw trips are provided to limit the pressure range in which re-
'jactoroperationispermitted. ,

t

!?uring a slow reactivity insertion startup accident from low power or a slov
| reactivity insertion from high power, the RC high pressure setpoint is reached

!'bef:re the high flux trip setpoint. The trip setpoint for RC high pressure,
i! 300 psig, has been established to =aintain the system pressure below the safe-
i;ty li=it, 2750 psig, f or any design transient. The RC high pressure trip is
!: backed up by the pressurimer code safety valves for RCS over pressure protec-
|'ti:n, and is therefere set lower than the set pressure for these valves, 2435
| |psig. The RC high pressure trip also backs up the high flux trip.

'l! The RC Icw pressure,1233.4, gsig, and RC pressure-temnerature (12.60 Touho-established to maintain the DNB rat-~ | |5662) psig, trip setpoints have been
| ! greater :han or equal 'to 1.30 f or those design accidents that result in a
1)p: essure reduction. It also prevents reactor operation at pressures below

the valid range of DN3 correlatien li=1ts, protecting against DN3.

I\
,!

.lHi;h Flux! Number of Reactor Coolant Pu=es On
.

l i

it:n conjunction with the flux - a flux / flow trip the high flux / number of reac-|| pu=ps en trip prevents the =ini=u= core DN3R from decreasing below||ter ecolant| : l.30 by tripping the reacter d'ue to the loss of reactor coolant pump (s). The

pump eenitors also restrict the power level for the number of pumps in operation.
:

!'

I
!

i i '

|
i i+

11

l

I ',

r.
(
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LIMITING SAFETY SYSTEM SETTINGS

BASES

C:ntainment Hfch Pressure -

The Containment Hign Pressure Trip Setpoint < 4 psig, provides
positive assurance that a reactor trip will occur ~1n the unlikely
event of a steam line failure in the contairunent vessel or a loss-of.
coolant ac:ident, even in the absence of a RC Low Pressure trip.

I

!,

l
| -

|

!
l

.

;
.

I

!
i
.

I
: .

l.
h

'
i

||

i
o ,

i
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Bases-.Fiaure 2.1 Pressure / Temperature Limits at Maximum Allevable
Power for Mini =um DNBR

. . .

..

d

2400 -

3 PUNP CURVE

2300 -

.

O 4 PUMP CURVE
;

2200=- -

J -

:
s
e

E 2100 -

s.

~

_

=
C

2000 -.

u

1900 -

r

.

1300 -
.

1700 .

, , . . , , _
_

550 550 500 61 0 620 630 640

Reacter Outlet Temperature. (*F)

n';u p s p,0w i pv3 poxEa
.-

4 357.:00 1120

3 230.100 9 9 . 3 ",

2xt:s-3 Esse, UNIT 1 32-8 Amendment flo. X,X,45
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REACTIVITY CONTROL SYSTEMS

BORON DILUTION

LIMITING CONDITION FOR OPERATION

3.1.1.2 The flow rate of reactor coolant through the Reactor Coolant
System shall be > 2800 gpm whenever a reduction in Reactor Coolant
System boron concentration is being made.

APPLICABILITY: All MODES.

ACTION:

With the flow rate of reactor coolant through the Reactor Coolant
System < 2800 gpm, immediately suspend all operations involving a
reduction in boron concentration of the Reactor Coolant System.

SURVEILLANCE RE0VIREMENTS

4.1.1.2 The flow rate of reactor coolant through the Reactor Coolant
Syste.- shall be determined to be > 2800 gpm within one hour prior to
tre start of and at least once per hour during a reduction in the Reactor
C clant Systen baron concentration by either:

Verifying at least one reactor coolant pump is in operation,a.
or

b. Verifying that at least one DHR pump is in operation and
supplying 2 ,800 gpn to the Reactor Coolant System.2

i

.
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|1REAC"'!VI Y C0!CROL SYSTEMS
-

:
i
j MODERATOR TEMPERATURE COEFFICIEtt

.

Sl'

LIMITING CONDITION FOR OPERATION

|i
*

|

:1

ik .1.1.3 The =oderator ta=perature coefficient (MIC) shall be:
3

.!a. Less positive than 0.9 x 10-" ak/k/*F uhenever THERMAL POWER is < 95% of -

i

!! RATED THE?3.AL PCbER,
'

1

b. Less positive than 0.0 x 10-" ak/k/*F whenever THERMAL POWER is 1 95% ofI

RATED THI??.AL P0kER, and
i
P

|ic. Equal to or less negative than -3.0 x 10-" ak/k/*F at RATED THERMAL POWER.
-|

is i
.

t-
I

I A??LICA3:L:"T : MODES 1 and 2*#.'

', ,

'

ACTICN:

With the =ederator te=perature coefficient ou: side any of the above li=its,
be in at leas: EDT STA!QBY vi:hin 6 hours.

!

,

t

,,

s"RVI LL.CCI REQU*REVI!CS
'

,

.
.

The C C shall be deter =ined to be within its li=its by confir= story3 I

, . a.1.1.3.1 CC =easured values shall be extrapolated and/or co=pensated to' measure en:s.
l'per=i: dire : ce=parison with the above li=its.
ii

/. 1.1.3.2 The C C shall be deter =ined at the following frequencies and
~2E73.AL ?CkT.R ::ndi:icns during each fuel cycle:

?rier := ini:121 Opera:icn above 5% of R.CED THERMAL POWER, after eacha.
fuel leading.

*t

any TdI??.AL ?C%7.R .:. hin 7 da 7s af ter reaching a RATED THERMAL POWERb. A:
equilibriu= bar:n cencen: ration of 300 pp=.,

'
.

*With k ,, 2 1.0.
e..

#See Special Tes: Exception 3.10.2..

cAv:s-3EssI, *.7CT 3/41-i Amendment No. 45
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REACTIVITY CONTROL SYSTEMS

5'~ETY R00 !NSERTION LIM.IT

.

.* L Iw ~I'M CONOITION FOR OPERATION

.

3.1.3.5 All safety rods shall be fully withdrawn.

10 LICAE!LITY: l' and 2**.
.

ACTION:

iiith 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 red to be incperable and apply Specification
3.1.3.1.

57.'E: .."NCE REOL'IREv!NTS

4.1.2.5 Ea:n safety roc shall be cetemined to be fully withdrawn:

a. % t-in 15 minutes prier te withdrawal of any regulating red| :; ng er a :-acn :: -tacter criticality.
I

c. At least once per 12 hours thereafter.
.

'See 5:e: a' Test Ex:e:tien 3.10.1 and 3.10.2.
*With < g > 1.0.,

,

4

i

OA'i15-BEILE ';N:T 1 3/4 1 25

.
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! REACTIVITY CONTROL SYSTEMS

I| REG 11ATING ROD INSERTION LIMITS

LIMITINC CC!TDITION FCR OPERATION

3.1.3.6 The regulating rod groups shall be li=ited in physical insertion as
j ! shown on Figures 3.1-2a, -2b, and -2c and 3.1-3a, -3b, and -3c for the first
,I 200 :10 EF?D of operation. If the axial power shaping rods are co=pletely

I vithdrawn at 200 :10 EFFD for extension of cycle length, then the regulating ,

I red groups shall be limited in physical insertion as shown on Figures 3.1-2e
and 3.1-3e for the re=ainder of the cycle'. However, if the axial power shap-

,ing rods are no: co=pletely withdrawn at 200 110 EFFD, then the regulating
, , rod groups shall be li=ited in physical insertion as shown on Figures 3.1-2d
' and 3.1-3d for :he re=ainder of the cycle. A rod group overlap of 25 15%
i j shall be =aintained between sequential vichdrawn groups 5, 6 and 7.
;

.

MCDES 1* and 2*d.! PPLICA3ILITY:A

FACTION:
,

Wi:h :he regulating rod groups inserted beyond the above insertion li=its (in
'a regi:n 0 her :han acceptable operation), or vi:h any group sequence or over-

' | lap cu: side :he specified li=its, except for surveillance testing pursuant to
;, Specification 4.1.3.1.2, either:
'
a. Res: Ore the regulating groups to wi:hin the li=its vi:hin 2 hours, or

b. Re:uce THE7"X. PCWIR to less than or equal to that fraction of RATED THER-
MA* PCTIR which is alleved by the rod group position using the above fig-

''
ures vi:hin 2 hours, or

i c. Se in a: less: HCT STANT3Y within 5 hours.
t'

NCTI: f in una :eptable regi:n, also see See:icn 3/4.1.1.1.
,

''
i

,

h

,

"See Special Tes: Excep:icns 3.10.1 and 3.10.2. .

dVith k ,, 1 1.0.
e..

,

CAT 5-5 ESSE. T';:: 3/4 1-26 Amendment No. R R,/W,45'
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REACTIVITY CONTROL SYSTEMS

REGULATING 200 INSERit0N LIMITS

SURVEILLANCE REOUIRE* NTS

.

4.1.3.5 The position of enca regulating group shall be detamined to be
within :ne insertion, sequence and overlap limits at least once every

. 12 hours except when:

a. The regulating red insertion limit alam is inoperable, then
verify ne greucs to be within the insertion limits at least
once per 4 hours;

b. The centrol red drive sequence alarm is inoperable, then
verify ne grouos to be within :ne sequence and overlas
limits -a: least onca per 4 hours.

.

t

i

I
;

:

:
i

4

|

| -

!

,

l i
'

,

i

i

|I

|
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REAC*iVITr CONTROL SYSTEMS

400 PROGRAM

LIMITING CON 0!TICM FOR OPERATION .

3.1.3.7 Esca control rod (safety, regulating and APSR) shall be pro-
granac to operate in the core position and rod group specified in |
Figure 3.1-4 I !

APOLICAeILITr: M00E3 l' and 2*.

AC !ON:

With any c:nte:1 red not programed to acerate as specified above, be in
dCT STAN05Y within I hour.

57:VE!LLANCE REOU REwENTS

a.1.3.7
| a. Eaca ::n: ci -:d shall be cemens: rated to be programed s

::erate in :ne s ecified c:re position ano rod group by:i

|

| 1 Selection an: actuation from the c:ntrol room and verifi-
* i ca:icn of sevement Of the precer rod as indicated by both

|| :ne a:sciuta and relative position indicators:

! Y a) For all c:ntrol rods, after the control red drive

:at:nes are lecked sucsecuent to test, reprograming
er maintananca within the panels,

b) For s:ecifically affec:ad individual rods, following
maintenanca, test, rec:nnection or modification of

.

*:cwer er inst: mentation cacles from the control red'

crive ::n:r:1 systam :s the centrol red drive.

2. Verifying ina: eacn :atie that has been disc:nnected has
j :een =recerly mat:ned and recennectec to the specifiec

..ntrei r:: crive.g
i

i :. A: ieas: :nce eacn 7 days, verify that the centrol red drive
,

:a::n :anets ars lockac.
I

f 'see 5:ec:4i Tes: ix a::::ns 3.10.1 and 3.10.2.
i

I

| |Av:5-5E!!!, ;N:71 3/4 1-30 Amencment No.11
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Figure 3.1-4 Control Rod Core Locations and Group
Assign:nents - Davis-Besse 1. Cycle 3

1
~

I

A

8 4 7 4

C 1 6 6 1

0 7 8 5 8 7

E 1 5 5 1

F 4 8 3 7 3 8 4

G
G 2 2 6

H 7 5 7 3 7 5 7 -I-

( 5 2 2 6

'
'

A 8 3 7 3 8 4

4
1 5 5 1

4
7 3 5 8 7

3 1 5 5 1

? 4 7 4

R

I
Z

1 : 3 4 5 5 7 3 9 10 11 12 13 14 15

GROUP NO. OF RODS FUNCTICNS

1 8 SAFETY

: 3R00? NUMEER 2 4 SAFETY

3 5 SAFETY

4 8 SAFETY

5 8 CONTROL

6 8 CONTROL

7 12 CONTROL

3 1 APSRs

TOTAL * 61
|

I'A'l:5-3 ESSI, "'::T - 3/4 1-31 Amendment flo. R.Jff,45
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REAC*IVITY CONTROL SYSTEMS

IENCN REACTIVITY

LIMIT:NG CCNDITION FOR OPERATION

3.1.3.8 THERMAL POWER shall not be increased above the power level cutoff
specifiec in Figure 3.1-2 unless one of the following conditions is
satisfiec:

a. Xenen reactivity is witnin 10 percent of the equilibrium
value for RATED THERFAL PCWER and is approaching stability, or

b. THERNAL PCWER has been within a range of 87 to 92 pertant
of RA~ED THERMAL PCWER for a period exceeding 2 hours in the
soluole poison c:ntrol moce, excluding xenon free start-ups.

s

AP:LICA51L:~Y: MCCE 1.

ACT:0N:
-

41:n :ne recuire.ments of the above specification not satisfied, recuce
I % I??AL :CWER :: less : nan r equal to tae power level ca::ff witnin 15 /

?.: nu tas ..

!
-

I

i .

.

3;':vE:L_'NCE RE U IRE"ENTS

4.1.3.5 xenon reactivity shall be detemined to be within 10". of the,

| eca :::rta valae f:r UTIO T1EFFAL ?CWER anc to be accreacning stability
:r i sna:: :e :::e minec :na: the trier.*AL PCWER has been in :Me ennge f
57 :: 9Et Of UTE: L EEPA.L :CWER for 1 2 hours, prior to increasing

i -EF?AL 3CWER a: eve tae ;cwer level cut:ff.
i

l'

d
f

g OAv:3-5EEEE, UN:71 3/4 1-33
,
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' !REACTIVI~Y CCh"I'ROL SYSTE".S.

,
l
I

, i ACAL PC'a'ER SHAPING ROD INSERTION LIMITS
*

t

. C PERATION
4. LIMITING CONDITION F R O
F

i
I,

f

I.
; 3.1.3.9 The axial power shaping rod group shall be limited in physical in-
|:sertionasshownonFigures3.1-Sa,-5b,-5c,-5f,-5gand-Shforthefirst
i!;00 t10 EF?D of operation. If this red group is completely withdrawn at 200 -

t10 EF?D for extension of cycle length, it shall not be reinserted in the cere
i|fer re=ainder of the cycle and the limits of Figure 3.1-Se shall be applicable. '

|

||However, if the red group is not completely withdrawn at 200 210 E7PD, the
: ' group shall be limited in physical insertion as shown on Figures 3.1-5d and
!I-51 for the re=ainder of the cycle. .

il
;;

1 3A??LICA3IL!n': MODES 1 and 2*.

' ACTICN:
|

41:h the axial pcuer shaping red group outside the above insertion limits,
ei:her:

.|a. Res:cre the axial pcuer shaping red group to within the limits within 2
|| hours, or -

i

b. Reduce ~~dE?.".AI. ?0***ER to less than or equal to that fraction of RATED THER-
MA'_ ? Car..s vnich is allowed by the red group position using the above fig-'

ures within 2 hcurs, or

c. 3e in 2: less: HCT STAND 3Y within 6 hours,

l
i

.*

'5" "E!L*_ANCE RECCIRIME'!TS.

.

1.3.9 he pesi:1cn cf :he axial pcwer shaping red group shall be deter-
. =ined :c be "-'" -'e insertien li=1ts at least once every 12 hours except'

.when the axial pcwer shaping red insertion 11=1r alarm is inoperable. then '
verify :he g cup te be wi:hin the insertien 11=it at least once every 4 hours.

,

l
,

**,1:5 k ,, 2 1.0.
e..

A" 5-3 ESSE, "N:T ; 3/4 1-34 Amendment No. E ,40',45
.
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APSR Position L1=its. O to 60 EFFD, Four
Figure 3.1-Sa RC Pu=ps - Davis-Besse 1 Cycle 3

-
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100 -
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-
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E5 80 (4,80) (42,80) REGION .

-
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.
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{{ 60 -
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3
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:
I

5 OPERATING REGION
E 40 -

5
:

$

:0 --

.

} 9
e 1 9 l
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A?SR Position ($ Witnarawn)

|

l

i

|

l

|

2A'i:s-3EssI, 'J:::: 3/4 1- 35 Amendment No. ,35,45

---. w , ,. _, . ,. ,- - - - .



_

.
. .

,

.

'

APSR Position I.isits. 50 to 150 2 10 ETPD.Figure 3.1-5b Four RC Pumps - Davis Besse 1. Cycle 3
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Figure 3'.1-Sc APSR Position Limits 150 : 10 to 200 : 10 EFTD,
Tour RC Pu=ps - Davis-Besse 1 Cycle 3

(6,102) (38.102)
6c'

100 -

(6.92) (40,92) RESTRICTED

REGION

B0 (4,80) (45.80)--

5 '

E
o.

< (0.70) (100,70)g
E
y 60 PERMISSIBLE-

OPERATING REGIONo

:
M

~

40 -

5 .

2
$

20 -

a.
.

' ' ' '
0

0 20 40 60 80 100

APSR Position ($ Witnerawn).

.

2.wIs-3Isst, 'J:::: : 3/4 1-37 Amendment flo. E ,45

. . . - . .. , - - , - . . -- .- .



. _ . . - - .m_-_--._-,...m. __....m.____. , . - _ _ . . _ _ , _ ._. . . , . . _ . _ _ . ,

. . .

.

.

APSR Position Limits, 200 : 10 to 230 : 10 E7?D.Fig,ure 3.1-5d Tour RC Pu:::ps - Davis-Besse 1. Cycle 3

.
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Figure 3.1-Se A?SR Position Limits, 200 : 10 to 268 : 10 EFPD,
Three or Four RC Pu=ps. APSRs Withdrawn -
Davis-Besse 1. Cycle 3
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Figure 3.1-5f APSR Position Limits. O to 60 EFPD, Three
RC Pu=ps - Davis-Sesse 1. Cycle 3
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Figure 3.1-5g APSR Position L1=1ts. 50 to 130 : 10 ETPD. Three
RC Pu=ps - Davis-Besse 1. Cycle 3
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Figure 3.1-Sh A?SR Position L1=its, 150 : 10 to 200 : 10 EF?D,
Three RC Pu=ps - Davis-Besse 1, Cycle 3 .
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Fig 6re 3.1-51 APSR Position Li=ics, 200 : 10 to 230 10 EFFD.
Tnree RC Pu=ps - Davis-3 esse 1. Cycle 3
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|3/4.2. P0kTR DISTRIBLTION LIMITS
.

AXIAL Pok~ER IMBALANCE
I

LIMITING CONDITION TVR OPERATION .

,

.

3.2.1 AXIAL P0kER DIBALANCE shall be maintained within the limits shown on
I. Figures 3.2-la -lb and -1c and 3.2-2a, -2b and -2c for the first 200 :10 ETPD
!of operation. If the axial power shaping rods are completely withdrawn at

|{200 10 E7?D for extension of cycle length, then the AXIAL PokTR IMBALANCE
:shall be maintained within the limits shown on Figures 3.2-le and 3.2-2e for
the ce ainder of the cycle. However, if the axial power shaping rods are not
ce=pletely withdrawn at 200 10 EFPD, then the AXIAL P0k'ER IMBALANCE shall be
maintained within the limits shown on Figures 3.2-Id and 3.2-2d for the re-

| =ainder of the cycle.
I-

t

iI
| A??LICA3 LITt: MODE 1 above 40% of RATED THERMAL P0k'ER.*
;

I'ACTICN:
!-
f'
;;With AX;AL POb'ER IM3ALANCE exceeding the li=its specified above, either:
ii

2. Restore the AXIAL POWER IM3ALANCE to within its limits within 15 minutes,
I C#
li
'i

(b. Within one hour reduce power until i= balance li=1ts are met or to 40% of
RATID THEIMAL POWER or less.,

|

!:.

!l
. SURV-~L*_GCI RECU R.Ed.E .75.

4

'4
| |4
l ,;

|9.2.1 The AX!AL ?CkTR IMSA1.CCE shall be determined to be within li=1ts at
!'least once every 12 hours when above 40% of RATED THERMAL PokTR except when
| the AX:A1 FC%II IM3ALANCE alat= is inoperable, then calculate the AXIAL POWER
IMIA*_CCI at least once per hour.

::
i4
i.
;i .

,

i

"See Special Test Exceptien 3.10.1.

'OA?!S-3 ESSE, "'CT 1 3/4 2-1 Amendment No. 3&','12,'45,
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Figure 3.2-la Axial Power Imbalance L1=its. O to 60 ETPD,
Four RC Pu=ps - Davis-Basse 1, Cycle 3
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Figure 3.2-lb Axial Power I= balance L1=its, 50 to 150 : 10 EFPD,
Four RC Pu=ps - Davis-Besse 1. Cycle 3
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Axial Power I= balance Limits. 150 : 10 to 200 2 10 EFPD.Figure 3.2-Ic
Four RC Pu=ps - Davis-Besse 1 Cycle 3
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Figure 3.2-1d Axial Power I= balance L1=its, 200 : 10 to 230 : 10 r/PD,
Four RC Pu=ps - Davis-3 esse 1. Cycle 3
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Figure 3.2-le Axial Power I= balance Li: nits, 200 : 10 to 268 : 10 EFPD,
Four RC Pu=ps APSRs '41thdrawn - Davis-Besse 1. Cycle 3
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Figure 3.2-2a Axial Power I= balance L1=its. O to 60 EFPD, Three

RC Pu=ps - Davis-Besse 1. Cycle 3
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Figure 3.2-2b Axial Power I= balance L1=1ts, 50 to 150 : 10 E7PD,
Three RC Pu=ps - Davis-Besse 1, Cycle 3
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Figure 3.2-2c Axial Pever I:nbalance L1=1:s,150 10 to 200 : 10 EFFD.
Three RC Pu=ps - Davis-Besse 1. Cycle 3
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pigure 3.2-Cd Axial Power I= balance L1=its. 200 : 10 to 230 : 10 EFPD,
Three RC Pu=ps - Davis-Besse 1. Cycle 3
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pi;;ure 3.2-2e Axial Power Isbalance L1=its, 200 : 10 to 268 : 10 EFFD,
Three RC Pu=ps, APSR9 Vithdrat.n - Davis Besse 1. Cycle 3
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!?CWER DISTRIBUTION LIMITS
Ii .

.

i
a

! 'INUCLEAR ET.AT FLUX HOT CHAMIEL FACTOR - FO
.I

-

Ii
|

,!L!MITINGCONDITIONFOROPERATION
1

|
t
;

*!
' '3.2.2 ? shall be 11=1ted by the following relationships:
' . Q
: I

2.93t

1' F s .
!' Q ?
I l

iHE?.v.AL POWER.

=I,where ** RATED THE?.v.AL POWER
and ? < l.0*

.i .

'e
i

i

f I

APPLICA3ILITY: MODE 1.

: A. . ,d. . .
.

.. .

G

Wi:h F exceeding its li=it:q
,

s. Reduce THERMAL POWER at least 1 for each 1: Fq exceeds the 11=it within
.

15 =inu:es and si=ilarly reduce the high flux trip setpoint and flux-ai

flux-flev trip se: point within 4 hours.

b. Ce= ens::a:e :hr: ugh intere =apping that Fq is within its li=it within 24
Scurs af:er exceeding :he 11:1: or reduce THERMAL POWER to less than 5:

,

Of RA-r' **r'v.C PCWER within the nex: 2 hours.

c. Iden:ify and correct the cause of the out of 11=it condition prior to in-
: easing THER.vr PCWER abcve the reduced 11=it required by a or b, above;

: subsequent PCWER CPERAT!ON =ay proceed provided that Fo is de=enstrated,

:hrough incere =apping :o be vi:hin 1:s 11:1: at a nominal 50% of RATED
THI?.v.A*. FCWER pri : :c exceeding this T'3.ERMAL PCWER, at a nominal 75% of
EA!I? THI?."X PCWER pri:: :o exceeding this THERMAL POWER and within 24.

hours after a::aining 93*.' er grea:e RATED "|"dE?.v.A1. POWER.,

1

i
.e. . . . _ _ _ h.. . C , ., v . S. , . . . . . .u . . . _ _ _ . . .

4

.

.

..:.2.1 F, shall be deter =ined .o be within its li=it by using the incere
de:ec:::s :5 eb: sin a pcVer distribu:fon =ap*

..... _____ . . . _ . 3/, 2-3 Amendment No. 45
.

a. 2-:u s. . . . . . . .

.

-y* = = pwem.sewy- we- Jp* _ _,, -- - ,-_.gta,g=



. - . . ~.-a.= _=..=.=====.=-.='~::
. .

POWER DISTRIBUTION LIMITS

S_URVEILLANCE REQUIREMENTS (Continued)

a. Prior to initial operation above 75 percent of RATED THERMAL
POWER after each fuel loading, and

b. At least once per 31 Effective Full Power Days.

c. The provisions of Specification 4.0.4 are not applicable.

4.2.2.2 The measured F of 4.2.2.1 above, shall be increased by 1.4%
nto account for manufactaring tolerances and further increased by 7.5%

to account for measurement uncertainty.
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'PCWER DISTRIBUTICN t.IMIT3.

LIMIT!NG CCNDITICN FOR OPERATICN (Continued)

AC ICN: (Continued)

c. With the OUACRANT PCWER TILT detemined to exceed the Maximum
Limit of Table 3.2-2, reduce THERMAL POWER to < 15: of RATED

~

THERMAL POWER within 2 hours.

SURVEILLANCE RECUIREWENTS

4.2.4 The QUACRANT PCWER TILT shall be determined to be within the
limits at least once every 7 days during oceration above 15% of RATED
3 E.'fAL PCWER exce : when the CUACRANT PCWER TILT alam is inocerable,
tnen :ne CUACRANT PCWER TILT snall be calculated at least once per 12
hcurs .
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Table 3.2-2. Quadrant Power Tilt Limits

Steady state Transient Maximum

.'.limit limit limit

Measure =ent Independent
QUADR.uiT Poku TILT 4.92 11.07 20.0

QUADFRiT P0ku TILT as
=easured by:

Sy=etrical Incore
Detecter System 3.03 8.53 20.0 f

Pever Range Channels 1.96 6.96 20.0 .

F.ini=um Incore Detector System 1.90 4.40 20.0 .
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TABLE 3.3-1 (Continued)

ACTION STATEMENTS (Continued)

ACTION 5 With the number of channels OPERABLE one less than required-

by the Minimum Channels OPERABLE requirement and with the
THERMAL POWER level:

< 10-10 amps on the Intermediate Range (IR) in-a.
strumentation, restore the inoperable channel to
OPERABLEjgatuspriortoincreasingTHERMALPOWER
above 10~ amps on the IR instrumentation.

b. > 10-10 amps on the IR instrumentation, operation
may continue.

ACTION 6 With the number of channels OPERABLE one less than re--

quired by the Minimum Channels OPERABLE requirement,
verify compliance with the SHUTDOWN MARCIN requirements
of Specification 3.1.1.1 within one hour and at least
once per 12 hours thereaf ter.

ACTION 7 With the number of OPERABLE channels one less than the-

Total Number of Channels STARTUP and/or POWER OPERATION
may proceed provided all of the following conditions are
satisfied:

a. Within 1 hour:

1. Place the inoperable channel in the tripped
condition, or

2. Remove power supplied to the control rod trip
device associated with the inoperative channel.

b. One additional channel may be bypassed for up to 2
hours for surveillance testing per Specification
4.3.1.1.1, and the inoperable channel above may be
bypassed for to 30 minutes in any 24 hour period
wnen necessary to test the trip breaker associated
with the logic of the channel being tested per
5;ecification 4.3.1.1.1. The inoperable channel above
may net be bypassed to test the logic of a channel
of the trip system associated with the inoperable

,

| channel.
|

| ACT:0N 3 - With the number of channels OPERABLE less than required
by tne Minimum Channels OPERABLE requirement, be in at least
HOT STANDBY within 6 hours.

| DAV:5-BESSE, UN!T 1 3/4 3-5
|
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TABLE 3.3-2g

I !!
,

>

g REACTOR PROTEC110ft SYSTEH INSTRUMEf4TATION RESPONSE TIMES
,

FUNCTIONALllNQ RESPONSE T!HES** ;

g (seconds) '

-

i
g 1. Manual Reactor Trip Not Applicable ': * *

[ 2. liigh flux * < 0.266
'

3. RC liigh Temperature Not Applicable I'
4. Flux - a Flux - Flow * - Variable Flow < 1.77 i

f
, - Constant Flow 1 0.266

!c5. RC Low Pressure < 0.341,'

t' ! .i** 6. RC High Pressure < 0.341 r

L,J .

r* 7. RC Pressure - Temperature - Constant Temperature Not Applicable
, .

8. High . Flux / Number of Reactor Coolant Pumps On* 1 0.451*** |
'l'

!'
9. Containment High Preraure Not Applicable 8

!,;,

! L
i i U
! N i *>,

i
i E * Neutron detectors are exempt from response time testing. Response time of the neutron flux h! $ signal portion of the channel shall be measured from detector output or input of first electronic i:
{ g component in channel.

Including sensor (except as noted), RPS instrument delay and the breaker delay. |fi **

! [. ,*** A 0.24 sec delay time has been assumed for planp contact monitor. ' ii

! s
i =

.

k
.
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I'3/4.4 REACTOR C00LA'.r SYSTEM
I l
l i
,13/4.4.1. COOLANT LOOPS AFD COOLANT CIRCULATION

i
t

iSTARTL*P AND PC*ER OPERATION
I!
Ii
I -

1; LIMITING CONDITION FOR OPERATION
,

i

! 6

.t

||3.4.1.1 Both reactor coolant loops and both reactor coolant pt .ps in each-

';1 cop shall be in operation.
.,

! t ,

f
'APPLICA3ILITY: MODES 1 and 2*.

i-

!!AC!ON:
|.

'

a. Wi:h one reactor coolant pu=p not in operation, STARTUP and P0b'ER OPERATION
nay be initiate.d and nay proceed provided THERMAL P0b'ER is restricted to
less :han 79.67. of RATED THERMAL POWER and within 4 hours the setpoints |' for :he following trips have been reduced to the values specified in
Specification 2.2.1 for opera:1on with three reac:or coolant pu=ps operat-

''
in::

1. High Flux
2. Flux- Flux-Flev'

a.-...;.. *.s. s . . . . _ _. C ?_ * ;,a,l.**.= v_ __.s=.=.=5. . _ . ..

! .

a.a.1.1 The abeve required reac:c coolant loops shall be verified to be in-
i opers:1:n and circulating reactor coolant at least once per 12 hours.

a.l. 1.0 The reae::r pre:ectiye instru=enta: ion channels specified in the ap-
| plicable ACION s:a:e=en: above shall be verified to have had their trip set-

peints changed :: :he values specified in Specifica: ion 2.2.1 for the appli-
cable nu=ber :f reae::: :: clan: pu=ps operating either:

.a. Within 4 hours after svi: hing to a different pu=p ce=bination if the4

switch is nade while Operating, eri

b. Prier :: reat::: cri:icali:y if the s -1:ch is =ade while shutdown.

*See Special Tes: Excep:icn 3.'0.3.

, , . . . 3/4 "'-1s.... .. __
.2-=2, Amendment No, R ,R , P,45. . . . .
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3/4.4 REACTOR COOLANT SYSTEM
.

SHUTDOWN AND ECTT STA'TDBT -

LIMITING CONDITIO'i FOR OPERATION

3.4.1.2 a. At least two of the coolant loops listed below shall be
OPERABLE:

1. Reactor Coolant Loop 1 and its associated stessi
generator,

2. Reactor Coolant Loop 2 and its associated .ateam
generator,

3. Decay Heat Renoval Loop 1,*

4. Decay Heat Removal Loop 2.*

b. At least one of the above coolant loops shall be in
operation.**

c. Not more than one decay heat removal pump may be operated
with the sole suction path through DE-11 and DE-12 unless,

! the control power has been removed from the DE-11'and DE-
| 12 valve operator, or manual valves DE-21 and DE-23 are

opened.

d. The provisions of Specifications 3.0.3 and 3.0.4 are not
applicabla.

G?':CA3:L: T: MODES 3, 4 and 5 -

l Ac 2 21: '

.

Wi:h less than the above required coolant loops CPIRABLE,a.

i==ediately initiate corrective action to return the
required coolant loops to OPERA 3LE status as soon as
possible, or be in COLD SHUTDCWN within 20 hours.

b. Wi:h none of the above required coolant loops in operation,
suspend all operations involving a reduction in boron

; conces: ration of the Reactor Coolant System and i= mediately
initia:e corree:17e action to return the required coolant-

loop to operation. -

. ,
,

.

*~he nor=.al or e=ergency power source may be inoperable in )cDE 5.
.

| ** he decay hea: receval pu=ps may be de-energized for up to 1 bour .

provided (1) no opera:1cus are pe:mitted that vould cause dilution of .

the reac:or coolin: system borou concentration, and (2) core outlet
| ta=perature is =ain:sined at least 10 F below saturation temperature.

1 i.. i
J. .e >

- A7:3-3EsS "N:T 1 3/4 4-2 k.cndment No. },#, EJ 38
.
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3/4.1 RUC*!V! Y CONTtCL SYS*Ews

SASE5 -

3/4.1.1 50RA 10M CCNTRCt ,

3/a.1.1.1 $NL G m 4ARGIN
.

A sufficient SHURC'nN MARGIN ensurts ca: 1) the reactor can be ude
sute-itical from all operating canditions, 2) tae reactivity transianu
. associated win postulated ac:1 dent conditions are con rtilable wicin
ac:::uele limits, and 3) the react:r will be maintained sufficierrtly
subc-itical ta pMclude inadver. ant CM icality in 2e shutdown c:ndiden.
Ouring "cces 1 and 2 ce SHUT:C'nN MAAGIN is kncwn := be vicin 11miu
if all c:ntn1 roes are CPERAELE and withdrawn ta or beyond ce inserden
lini.s.

o

SNLC'nN .9AEIN recuirments vary througnous c:rt life as a funcdon
c fael de:Tetten, RCS boren c ncantration and RC3 T The mostd

rest-ictiva c:ncition oc:urs a ICL, wie 7 }I=at no %a.
8

d coe- :ing
aneratur?. *he $*dUEC*nN .VR3*N recuired k nsistant wim 9"1AR safety.

, analysis assumcdons.i

2/4.1.1.2 ?CRON OTLL'*!ON

A mini Jum dlew rata :f at least 2SCO @M 2revides adecua.a mixing,
Ortvents sinti''esti:n and ensarts 04: reactivity canges will be
g :ncea.; ter:ugn ne Rea =r :=ian: Sys.am in ce =rt during bcr:ng acua
< :icn recuedens in ce Reac=r C: clan: Sys .am. A dlcw rata of
la: lees: ;3CC UM will cir:ulata an ecuivalan: Reac=r C:c4 tat Systam
vclu: e Of 12.110 = 1: fee in an r:ximataly 30 minu:as. The reactivity
cr.ange 1:a ass:ciated wiu b=ren =ncan:-ation redue:1cn will be wicin
ice :2:amility f:r = cert =r rte:gnitica and c=ntr:1.

/a.i.i.3 *COE01.- R *Ew:ET).""R! 'C"EWTCIEN*

'he limi .at :ns :n. nedera=r tam eraturt c:efdicient (MTC) artd

Om vicec = ensurt ca: ce assum::1:ns used in me ac:1 den: and : ansion:
Lana ysas s-r9 yat *d ::.. .ugn eacn f;el cycl 4. The surveillance recuire-,

'

en: ':P tasurs en: O tr.e M*C esca *Je1 Cycle are acequata = =nfimd '

I :se **; value sin:n :nis =efdicient cantes slcwly due ;rinci ally :=
tre recu:: den in 2:3 ::r:n =ncan ati:n asscciated wim fuel burnu .

i

Se ::r."- .a: :n : .a: ce measured M** value is wiein its limit lirevides
assuranca ca: ce =sfficient will :e mainuined wicin ac:acumle values
- ugecu: eace fuel cycle.

,

,

, I

|

; ,0AV:!-iE!!E. L*N:71 3 3/4 1-1
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| RIACTIVITY CONTROL SYSTE!S

3ASES

.

3/4.1.1.4 MINIMUM TEMPERATURE FOR CRITICALI!Y -i'

i t!his specification ensures that the reactor will not be made cri:1 cal with the -

I syste= average te=perature less chan 525'F. This limitation

||lreac:or coolant1s required to ensure (1) the moderator camperature coefficient is within its
analy:ed ce=perature range, (2) the protective instrumentation is within its''

!nor=al opera:ing range, (3) the pressurizer is capable of being in an OPERABLE '
;; status with a steam bubble, and (4) the reactor pressure vessel is above its

,

=ini=u= RT m7 te=perature.

3/4.1.2. 30 RATION SYSTEMS |,

' '

The boron injec:1ca syste: ensures that negative reactivity control is avail-
able during each =ede of facility operation. The ec=ponents required to per-

,,for: :his func:fon include (1) bora:ed water sources, (2) =akeup or DER pumps,
! '(3) separa:e flev pa:hs, (4) boric acid pu=ps, (5) associated heat tracing
sys:e=s, and (6) an e=ergency pcVer supply fro operable emergency busses.

Wi:h :he RCS average sc=pera:ure above 200*F, a mini =u= of two separate and
||redundan: boren injectien syste=s are provided to ensure single functional
ei:apabili:y in :he event an assured failure renders one of the systems inop-
i erable. Allevable out-of-service periods ensure that minor component repair
;: cerrec:ive action =ay be ce=pleted vi:hout. undue risk to overall facilityi

{ saf e:y fr = injee:icn syste= failures during the repair period.

The bera:ic.. :apabili:y of ei:her sys:e= is sufficient to provide a SHUTDOWN
P_A20!N fr:= all operating cenditicas of 1.0% ak/k after xenon decay and cool-
dev: :: 200*F. The =axi=u= bera:icn capabili:y require =ent occurs fre= full

; pcver equilibriu: xenen conditiens and requires the equivalent of either; 7373
gall:ns cf 5742 pp= berated va:er frc the beric acid storage tanks or !1,726i

gallens of 13C0 pp: bera:ed va:er fr:= the borated water stcrage tank.'

The requirenen:s f:: a =ini=== centained vole =e of 434,650 gallons of borated
water in the Scra:ed va:er s:crage :ank ensures the capability for borating

:he RC3 :: :he desired 't"el. The specified quanti:y of bora:ed water is con--

sis:an: vi:h :he IC"" utre=en:s of Specifica:ica 3.5.41 therefore, the
larger volu=e of has;r vy:er is specified.

i'

Wi:h :he RCS : ers tr... :elev 200*F, one injection systa= is acceptable with-
ec: single fails:e ::ns.. dura:ics en :he basis of'the

4

| g

e

i

!

::r.':3-5IS32. " NIT 1 3 3/4 1-2 Amendment No, .X,3MX,45
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REACTIVITY CONTROL SYSTEMS

BASES

w-

2/4.1.2 BORATION SYSTEMS (Continued)

stable reactivity c ndition of the reactor and the additional restrictions
pronibiting CORE ALTERATIONS and positive reactivity change in the event
the single injection system becomes inoperable.

The boron capability required below 200*F is sufficient to provide
a SHUTDOWN MARGIN of 1% ak/k after xenon decay and cooldown from 200*F
to 140*F. This condition requires either 8603 callons of S742 ppm
borated water from the boric acid storage system or 23,200 gallons of
13C0 p:m Dorated water from the barated water storage tank.

The contained water volume limits include allowance for water not
available because of discharge line location and other physical charac-
teristi cs . The limits en contained water volume, and boron concentration
ensure a :H value of between 7.0 and 11.0 of the solution recirculated
witnin centainment after a design basis accident. The pH band minimi:es
one evolution of iodine and minimi:es the effect of chloride and caustic
stress c:rrosien cracking on mechanical systems and components.

The OPERAS!L:TY of one boren injection system during REFUELING
ensures ina: :nis system is available for reactivity centrol while in
SC E 5.

. 2/1.'.3 VCVELECONTkCLASSEv8 LIES
!
! The s:ecifica:icns of this section (1) ensure that acceptable cower
! cistributien limits are maintained, (2) ensure that the minimum SHUT 00WN

MARG N is maintainec, and (3) limit the potential effects of a rod
ejecti:n ac:icent. OPERABILITY of the control red position indicators
is recuirec :: :e: ermine c:ntrol red positions and thereby ensure
::moliance with the c:ntrol red alignment and insertion limits.

The ACTION s staments whien permit limited variations from the basic,

i, ecuirecer.:s are ac::m:aniec by additional restrictions which ensure that
:.9e Orig'nal :riteria are met. For example, misalignment of a safety or,

i rega'a:t r.; r:e re:uires a restriction in THERMAL POWER. The reactivity
wer:n f a misalignec red is limited for the remainder of the fuel cycle
:: :reven exceecing the assumotions used in the safety analysis.

The :csi:1cn :f a red declared inoperable due to misalignment should
nc: :e inciucec in ccm:uting the average group position for determining
tr.e OPERA 5:L:TY of recs with lesser misalignments.

>

.. CAV:5-5EIIE,'.'N:7 1 2 3/4 1-3
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! IREACT!VITY CONTROL SYSTEMS

I

l
23ASES
,

'l
,13/4.1.3. MCVA3LE CCNTROL ASSEP.3 LIES (Continued)
|I
!

| iThe =axi=um rod drop ti=e permitted is consistent with the assumed rod drop| tine used in the safety analyses. Measurement with Tavs 2 525*F and with re-
!iactor coolan: pu=ps operating ensures that the measured drop times will be
! | representative of insertion ti=es experienced during a reactor trip at operat-
| | Lag condi: ions.

i *
I

|Centrol rod posi: ions and OPERASILITY of the rod position indicators are re-
,lquired :o be verified on a nominal basis of once per 12 hours with frequent
liverifications required if an automatic monitoring channel is inoperable. These

' "a-ifd- :ic- freq'mncit? tre adequate for assuring that the applicable LCO's
!!are sa:isfied.

1

' Tech:1:21 Specifica: ion 3.1.3.8 provides :1.e ability to prevent excessive
p:ver peaking by ::ansien: xenon at RATED THERMAL POWE3. Operating restric-
::icas resul:ing frem transient xenon power peaking, including xenon-free
startup, are inheren:ly included in the li=1:s of See:icns 3.1.3.6 (Regulat-
in; Red !:ser:1:n Limits), 3.1.3.9 (Axial Power Shaping Rod Insertion Li=1ts),,

and 3.2.1 (Axial ?cuer != balance) for transient peaking behavior bounded by
the f:11:ving fa::::s. For :he period of cycle operation where regulating

:-::d gr:ups 6 and 7 are alleved to be inserted at RATED THERMAL POWER, an 8%
,' peaking increase is applied a: or above 92P. FP. An 187. increase is applied
i'belew i:P. ??. For Operation where enly regulating rod group 7 is allowed to

be inser:ed 2: RATED THERMAL POWER, a 5% peaking increase is applied at or |sieve 92*. TF and a 13*. increase is applied below 92* FP. :
i
I

;f :hese va'ues, :hecked every cycle, conservatively bound the peaking effects '
_

Of all ::ansien: xenin, then the need for any hold at a power level cutoff be-
! 1:v RA:r' -"r MAL FOWI? is precluded. If not, either the power level at which
, . he re ulrenen:s of Secti:n 3.1.3.3 must be satisfied or the above-listed fac-
;:::s vill be sui: ably adjus:ed 0 preserve the LOCA linear heat rate li=its.

The 'i:::s ic: :n axial p:ver ' shaping rod inser:1:n is necessary to ensure_

:na: ; ver peak n 'i:1:s are ::: exceeded._

.
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! !3 /4.2. POWER DISTRI3UTION LIMITS
,

i3ASES
1

i
i,

i ide assurance of fuel integrity during
j!he specifications of this sect on prov frequency) events

|| Condition I (normal operation) and II (incidents of moderate
' 1.30 during normal opera-
by: (a) =aintaining the minimum DN3R in the core 2

licion and during short term transients, (b) maintaining the peak linear power
I |densi:y s 18.4 kW/f t during nor=al operation, and (c) maintaining the peak
| power density less than the limits given in the bases to specification 2.1In addition, the above criteria must be met in! uring sher: cerm transients.d

|| order:omeet the assu=ptions used for the loss-of-coolant accidents.
'i

'

i!he power i= balance envelope defined in Figures 3.2-1 and 3.2-2 and the
-

||insertionlimitcurves, Figures 3.1-2and3.1-3arebasedonLOCAanalysesthe maximum clad
tuhich have defined the =aximum linear heat rate such thatexceed the Final Acceptance Criteria of 2200*F following

j|:e:peraturevillnotCpera: ion outside of the power i= balance envelope alone does not con--a LOCA.
s:1:u:e a situation chat would cause the Final Acceptance Criteria to be ex-

The power i= balance envelope represents the bound-ceeded should a LCCA occur.
;2ry of operation li=ited by the Final Acceptance Criteria only if the control

i

the insertion limits, as defined by Figures 3.1-2 and 3.1-3 and if;

::ds are at
:he steady-state lisi: QL*ADRANT POWER TILT exists. Additional conservatism is

i

: introduced by application of:
i

Nuclear uncertainty factors.i
s.

,

'b. he-=al calibratica uncertainty.

Fuel densifica:ica effects..c.

d. Ho: red =anufa::uring .elerance factors.

?o:en:ial fuel r'od bow effects.e.

The A"!:05 s:a:e=ents whi:h per=it li=1:ed variations from the basic require-
t

the orig-
cents are acco=panied by addi ional restrictions which ensures that

*

inal cri:eria are net.

The'defini:1:ns of :he desig 'd d- nuclear power peaking facecrs as used ini

| these spe:ifica:icas are as f ollows:
i

channel fac:or, is defined as the max 1=um local: fueli

Nuclear heat flux he:'?, red linear power densi:y divided by the average fuel rod linear power den-'

and red dimensions.
|

si:y. assr 'ng no inal fuel pelle:
.

JAT:5-3I53E. rN:: 1 3 3/4 2-1 Amendment No. 4?,30,45
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PCWG DISTRIBUTION LIMITS

BASES

i4 :(uclear Enthalpy Rise Hot Channel Fact:r, is defined as theg ratio of the integral of linear power along the rod on which
minimum CNSR oc:urs to the average rod power.

It has been datamined by utensive analysis of possible operating
:ower shaces that the design limits on nuclear power peaking and on

|
minimum ONBR at full power are met, provided:

Fo < 2.94; F)2<1.71
Power Peaking is not a directly observable quantity and therefore

limits have been e::ablished on :Se bases of the AXIAL PCWG IMBALANCE
r ducec by the power peaking. It has been detamined that the above het

:nannel fac:Or limits will be me: provided the following c:nditions are
maintained.

1. C:n: 01 rods in a single gt:uo mcve ::gether with no individual
r:c insertien differing by more than 1 6.5% (indicated position)
f-em :ne gt u: average neignt.

2. Regulating rec gr:u:s are secuenced with overlapping groups as,

| recuirec in 5:ecifica:icn 3.1.3.5.
I

i 3. The equiating red insertien limits of Soecification 3.1.3.6
! are ta:n:ainec.
i

A. AX:AL PCWG *MSALANCI 11miu are maintained. The AXIAL PCWG
: |MSALANCI is a measure of the difference in power between the
' := anc c ::2n haives of the c:re. Calculations of c:re average
! axial : eating fact:rs f r many plants and measurements fr:In
i ocera:ing :iants uncer a variety of cperating c:ncitions have
i teen ::r elatec wita AX:AL PCWG IMBALANCE. The c:r elation
I snews :nat. :ne design :cwer snace is not exceeded if the AXIAL
; :C'aG MEALANCE is mainnined between tne limits specified

in 5:ec;'i:a:::n 3.2.1.,

i The :esign limi: =cwer petning fact:rs are the mest restrictive,

| :s cula:ac a: 'ull ;cwer f:r the range fr:rn all c:ntrol rods fully; withdrawn
'

'

:as.mni=.m a i:wa:le ::nt 01 red inser:1cn and are the core CNBR design
::I

| is. Neref: e, f:r ::aration at a fraction of RATE TNGMAL PCWG, thet

| :esign l' ::s are met. When using inc:re detect:rs :: make pcwer cistribu-'

:e:a -nine F) and Fy:| | i:n ma:s ::

Themeasursen;cf:::a1peakingfact:r,feas , shall be! a.
| increasec ty 1.4 ;er:an := ac=unt for makufacturing t:1er-
' ancas an fur:ner inersasec by 7.5 percent t: ac=unt for
! measu t en: er r.
I
' AV'5-3EIII, .'N: 3 3/4 2-2 Anendment No.11
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?pCWER DISTRI30 TION LIMITS

. BASES

[b . The =easure=ent of enthalpy rise hot channelfactor,FfH,shallbein-
creased by 5 percent to account for =easure=ent error.

i

i lFor Condition II events, the core is protected fro = exceeding the values given
| jin the bases to specification 2.1 locally, and fro = going below a =ini=um DN3R
lof 1.30 by auto =atic protection on power AXIAL PCWER IM3ALANCE pressure and -

|:e:pera:,ure . Only conditions 1 through 3, above, are =andatory since the
| AXIAL POWER IMSALANCE is an explicit input to the reactor protection systa=. '

t,

; 21e GUADRANT POWER TILT li=it assures that the radial power distribution sat-
i sfies the design values used in the power capability analysis. Radial poweri

, , distribution measure =ents are =ade during startup testing and periodically dur-
t ing pcwer operation.

The Q';A: RANT ?0WER TILT li=it at which corrective action is required provides
' 053 and linear hea: generation rate protection with x-y plane power tilts. In
'

:he even: :he tilt is not corrected, the =argin for uncertainty on Fq is rein-
s:a:ed by reducing he power by 2 percent for each percent of til: in excess.

of the 11:10.

2/'. 2.3. ON3 ?A?h.:. RS

i ,Tae li=1:s on :he DN3 rela:ed para =eters assure that each of the para =eters
'are = sin:ainef wi:hin :he nor=al steady s:a:e envelope of operation assu=ed in
:he transien: and accident analyses. The li=1:s are consistent with the FSAR
ini:ial assu=pticas and have been analy:ically de=enstrated adequate to =ain-
: sin a d d--- ONER of 1.30 :hroughou each analyzed transient.

.

The 12 hcur periodic surveillance of chese para =eters through instru=ent read-
i cu: is sufficien: :o ensure tha: the para =eters are restored within their 11=-
1:s fellowing load changes and other expected transient operation. The 18
=en:h peri:dic =easure=en: of :he RCS :otal flow rate using delta P .instru=en-

: ati:n is adequa:e :: detec flow degradation and ensure correlation of the
fi:v indi:a:1:n :hannels wi:h =easured flow such that the indicated percent

! f;:w vill prev de sufficien: verifica:icn of flow race.on a 12 hour basis.
't

s'
#

;
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