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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

THE TOLEDO EDISON COMPANY
AND
THE CLEVELAND ELECTRIC ILLUMINATING COMPANY

1
1

DOCKET NO. 50-346

DAVIS-BESSE NUCLEAR POWER STATION, UNIT NO. 1

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No, 45
License No. NPF.2

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

A.

The apoli
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O
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ion for amendment by the Toledo Edison Company and The
lectric I1luminating Company (the licensees) dateA

, as revised and supplemented March 23, 1982, June 1,
gne 21, 1982, complies with the standards and req.ire-
e Atomic Energy Act of 1954, as amended (the Act) and
‘on's rules and regulations set forth in 10 CFR Chapter I;
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The facility will cperate in conformity with the application,
the provisions of the Ac:, and the rules and regulations of

the Commission;

There is reasonable assurance (i) that the activities authorized
Sy this amencment can be concucted without endangering tne health
an¢ safety of the public, anc (i1) that such activities will be
-anductec in compliance with the Commission's regulations;

~we fesuarce oF this amendment will not be inimical to the common
sefense and security or to the health and safety of the public;
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“he icguance 2% =m°c amergment is in accordance with 10 CFR Part
s regulations and all appiicabie requirements
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Accordingly, Facility Operating License No. NPF-3 is hereby
amended as indicated telow 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. 45, are
hereby incorporated in the license. The Toledo Edison
Company shall operate the facility in accordance with
the Technical Specifications.

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

FOR THE NUCLEAR REGULATORY COMMISSION

/

John F. Stolz, Chief
Operating Reactors Branch #4
Division of Licensing




B -

ATTACHMENT TO LICENSE AMENDMENT NO, 45
FACILITY OPERATING LICENSE NO. NPF-3

DOCKET NO. 50-346

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

Pages
. % 3/4 2-1
2=3 3/4 2-2
=9 3/4 2-2a
2=0 3/4 2-2b
Je? 3/4 2-2¢c (new page)
- 3/4 2-24 (" ")
3/4 2-3
- 3/4 2-3a
2lea 3/4 2-3b
3.3 3/4 2-3c (new page)
2oe 3/4 2-3d4 (" ")
2. 3/’"‘ 2+5
/48 leas 3/4 2-12
/4 lagh 3/4 36
203 Vol 3/4 4.1
e e 83/4 1.2
F R 83/4 1-4
4 lecBC (new page 83/4 21
/& legSd 83/4 2-3
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2.0 SAFTTY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.1 SAFETY LIMITS

REACTOR CORE

2.7.1 The campination of the reactor csolant core outlet pressure and
outlet tamperature shail not exceed the safety limit shown in Figure
2.1-1.

APOLUICARTLITY: MOCES 1 ang 2.

p— .
ACTICN:

shenever the point defined by the comdbination of reacisr coolant core
sut'et sressure and outlet temperature has exceeded the safety limit,
se in =0T STANCBY within one hour.

REILTSR CORE

2.7.2 The zomoination of meacior THERMAL POWER and AXIAL POWER IMBALANCE
srall a0t excees tne safety limit shown in Figure 2.1-2 for the varicus
amcinations ¥ two, three and four reacar csolant pump operaction.
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raraver tme 20°7T fefinec 3y the comoination of Reactsr Coclant System

e

sacesy imis, e 'n oCT STANCEY within one hour.
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37,3 The Raacear Zaclant Systam pressure shall not exceed 2750 psig.

332.°°V: WCCES 1, 2, 3, 4 ane §.

MCIII T amz I - areraver tne Feacesr Csclant System pressure has ex-
ssecec 2750 231G, e fn HOT STANCEY with the Resaccor
scclant System aressyre within its 1imit within one
"our,

weEs . 4 - aherever the Jeactsr Coolant Systam Dpressyure has

ang $ axceecea 2750 sig, mecuce the Reactor Coolant System
sregsum™e 23 «12hin 12 1imit within S minutes.

Qgiree ameem v ,
-t . :
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Sw, AATAL PTWER IMBALANCE ang THESMAL PCWER has exceedec the apprepriate
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FIGURE 2.1-1 REACTOR CORE SAFETY LIMIT
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Figzure

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 SETPQINTS

5 1 The Reactor Protection System instrumentation setpoints shall

- -

e set consistent with the Trip Setpoint values shown in Table 2.2-1.

oo

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

ACTICON:

xi*h 3 Reactor Protection System instrumentaticn setpoint less conserve
y=<ve than the value shown in the Allowable values column of Table 2.2-1,
<aclare *he channel inoperatle and 2pply the applicable ACTION statement
rac irement of Specificatien 3.3.1.) yntil the channel {s restored t0
APEIABLS scatus with its trip setpoint adjusted consistent with the

“r13 lezooint value.

- .
< . - -
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Tabi ?. 2

Fowettonal unll
MHanual teactor teip

Wiph hax

RE hilgh tewperatme

(1
Flux A tlux/tlow

RC low -,u«umua-“,

RC high pressure

High lux/number of RC
|“*’ls ()“(‘)

Contalnment pressure
high

()

RC pressure-temperature

Reactotr Frotect bun SGystoem fustrmecnt at fon T |lo Setpoloats

v lp se ‘unllnl

ot appl b able.

Sl ot RATED THEEMAL POUER with

fonr pmps operat lug

29,04 of KATED THERMAL POMER with
three pumps operat oy

SHINTF

Telp setpolot not to exceed the 1im-
It line of Filgme 2.2-1

& |‘le.-’0 p;-i"
52300 psig

2(12.60 7 °F - 56062) psig

<$55.1%Z of RATED THFRMAL POWER with
one pump operating In each loop

<0.0%Z of RATER THERMAL POWER with
two pumps operat lng In one loop an
no pumps operat ing in the other loop
<0.0% of RATED THERMAL POWER with no
pumps operat ing or only one pump op-
erating

<h psig

Allowable values

Not applicable.

<105, 12 of RATED THERMAL POWER with
four pumps upcratlng'

S19.57 of RATED THERMAL POWER with
three pumps operat fng¥

S6IB°F #

Allowable values not to exceed the
limit line of Filgure 2.2-1

21983,4 vsig* 21983.4 psig**

£2300.0 psig* $2300.0 psig**

. *F - 5662) psigl

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

<0,0% of RATED THERMAL POWER with
two pumps operating in one loop and
no pump operating in the other loop'

£0.0%Z of RATED THERMAL POWER with no
pumps operating or only one pump op-
er.ting'

2(12.60 To“

sh psi g'
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Fabidle 2.2-). (ot ."’

Fobp way be wanual by bypassed when RO pressure 2820 paly by actoat fng shutdown bypass

ae dhe Wiph Phux tedp setpolat s 254 of RATED THEKMAL FOULR,

b. The shutdown bypass high pressure telp setpolat of s1820 psly Is imposed.

. The shatdown bypans Is

Aal lovwabile
AAAL bowei e

Al lowabile

vanlue
value

value

Lor

CHANNILL,
CHANNEL

CHARNEL

revoved when BCS pressure > 1820 psig.

FUNCT TOHAL TELT,
CALITBRATION.,

FUNCHTOHAL TEST and CHARNEL CALIBRATION.

provided that:



% RATED THERMAL POWER
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Figure 2,22 Allowable Value for Flux-4 Flux/Flow

DELETED

=8 Amendment MNo. J,1,39,45




2.1 SAFETY LIMITS

3ASES

2.1.1 and 2.1.2 REACTOR CORE

The rest-ictions of this safety limit prevent overheating of the fuel
cladding and possible cladding perforation wnich would result in the
~elease of fission products to the reactor coolant. OQOvernheating of the
¢,e! cladging is prevented Dy restricting fuel operation o within the
nucleate boiling regime where the heat transfer coefficient is large and
the cladding surface temperature is slignhtly above the coolant satyration

temparature.
Operation atove the upper boundary of the nucleate boiling regime

«ould result in excessive cladding temperatures because of the onset of
iepar=ure from nucleate boiling (ONB) and the resultant sharp reduction
‘n neat transfer zoefficient. ONB is not a direct!y measurable parameter
suring operation and therefore THERMAL POWER and Reactor Ccolant Temper -
yeure anc Pressure have been related ©O ON8 through the 3&W-2 ONB
-areelation The ONB correiation has been deve aped to predict the ONB
# ,x and the location of ONB for axially uniform and non-uniform heat
#1,x 3istriduticns. The local DNB heat £lux ratio, ONBR, defined as the
| »az<o 3f the neat £lux that would cause ONB at a particular core location
| +3 sne local heat flux, is ingicative of the margin to ONB.

i The minimum value of the DNBR during steady state operation, normal
| sserizicnal transients, and anticipated transients is limited to 1.30.

| *his value carvespends 0 2 35 percent prodability at a 3§ percent

| =anfidence level tnat ONB will not occur and is chosen as an appropriate
| mar3in 3 INE for all operating conditions.

, *we =urve Jresentad in Figure 2.1-1 represents the conditions at which

| & minimgn ONBR of 1,30 1S sregicted for the maximum possible thermal power

| 172% when :ne r~eactor csolant fow is 387, 200 GPM, which is 110% of

| sesign “low rate for four operating reacsor coolant pumps. This curve is

| Sasac sn the ‘al'owing not channel factors with potential fuel densifi-
-at-an ane ‘ue! ro¢ dowing effects:

| c 2256 F\a1.71; Fye1.50

| The zes‘sn 1imes sower Jeaking factors are the nost restrictive
-3i2ula%eg 3% ‘411 sower ‘or the rance from all contrsl rods fully

} 41 oharawn S MInITum 1’ ‘owadle contral rod witherawal, and form the
| core INBR Jesign 2as's.

|

|

i

X
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i SAY1S-38358, ONIT 1 3 Amendment No.
0CT 1 1880
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SATZ2Y LIMITS

3ASES

*he reactor trip envelope appears to approach the safety limit more closely
snan it actually does because the reactor trip pressures are measured at a
location where the indicated pressure is about 30 psi less than core outlet
sressure, providing a more conservative margin to the safety limit.

e curves of Figure 2.l-2 are based on the more restrictive of two thermzal
1imits and account for the effects of potential fuel densification and poten=
tial fuel rod bow:

1. The 1.30 DNBR limit produced by a nuclear power peaking factor of Fq =
2.56 or the combination of the radial peak, axial peak, and position of
the axial peak that yields no less than a 1.20 DNBR.

*we combination of radial and axial peak that causes central fuel melting
at the hot spot. The limits are 20.4 kW/ft for batches lC, 4, and 55
sarch 3 assemblies; 20.35 for the five remaining batch 3 assemblies; and
20.3 for batch 3.

®swer peaking is not a directly observable quantity and therefore limits have
-een established on the basis of the reactor power imbalance produced by the
scwer peaking.

sifiad flow rates for curves L and 2 of Figure 2.1=2 correspond to the
4 mimimum flow rates with four pumps and three pumps, respectively.

’

e czurve of Figure 2.l-l is the zost restrictive of all possible reacter
ylant pumpemaximum ther3al powver combinations shown in BASES Figure 2.1l.

™e curves of BASES Figure 2.l represent the condictions at which a ainizoum
NBR of 1,30 is predicted at the zaximum possible thermal powar for the number
f reactor coolant pumps iz operaticn or the local gquality at the point of

ainimum DNBR is equal to =22%, whichever conditionm {s more restrictive. These
irves include she potential effects of fuel rod bow and fuel densification.

35 c3.zulazzl sv the 34w~ DNB correlaticn continually increases from
mimimum ONER, s¢ that the exit DNBR is always higher. Extrapelation
rrelation Sevend its published quality range of +22% is justified on

{ experizental daca.

e[| et
ESSE, Waa 3

L]
ta

(0
L
w

Amendment No, #1,42,45



SAFETY LIMITS

BASES

For the curve of BASES Figure 2.1, a pressure-temperatuyre point
above and to the left of the curve would result in a DNBR greater than
1.30 or a local quality at the point of minimum ONSR less than +22%
for that particular reactor coolant pump situation. The 1.30 DNBR
curve for three pump operation is more restrictive than any other reactor
coclant 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 COCLANT SYSTEM PRESSURE

The restriction of this Safety Limit protects the integrity of the
eactor Ccolant System from overpressurization and thereby prevents the
=elease 3f radionuclides contained in the reactor coolant from reaching
the csntainment atnospnere,

The reactar cressure vesse! anc oressurizZer are designed to Section
111 3f the ASAE 30tler ang Pressyre /essel Code which permits a maximum
sransient sressure of 110%, 2750 psig, of design pressyre. The Reactor
tzolant System 2izing, valves anad fittings, are designed to ANSI 8 31.7,
T363 Iaitcan, wnich Jermits a maximum transient pressure of 110%, 2750
iz, 3¢ zameonent design sressure. The Safety Limit of 2750 psig is
ere’are I3M$T3TANT with e Jesign sriteria and associated coce
b

uirements.

“he entire 3eactar Zsolant System is hydrotested at 3125 psig, 125%
3¢ ses'gn sressure, 2 demonstrate integrity prior %0 initial cperation.

SAVIS.3E33E, NIT 3 243 Amendment No, JA",33,45



2.2, LIMITING SAFETY SYSTEM SETTINGS

3ASES

- 5
- .-

1. REACTOR PRCTECTION SYSTEM INSTRUMENTATION 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.

,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 bvpass high pressure trip is to prevent normal operation with shut-
down Svpass activared. This high pressure trip setpoint is lower than the
mor=al low pressulc trip setpoint so that the reactor must be tripped before
the bvrpass is initiated. The high flux trip setpcint of 55.0% prevents any
siznificant reactor power from beiag produced. Sufficient natural circulation
would be available to remcve 5.0% of RATED THERMAL POWER if none of the reac-
:or coelant punps were operating.

Yaxual Reactor Trio

The =anual reacsor trip is a redundant channel to the automatic reactor pro-
tecticn svstez inmstrumentaticn channels and provides manual reactor trip capa-
Bigh Flux

A Rizh flux trip at hizh power level (neutron flux) provides reactor core pro-
teczion azaiast reactivity excursions which are too rapid tc be protected by
te=perasure and pressure proctective circuitry.

Suring scr=al station oceratisn, Teactor trip is initiated when the reactor
scwer lavel Teaches _.v 2% rated power. Due to calibration and instrument
erTors, the =axizmus actual power at whigh trip would be actuated could be
ricw, Which was used in the salety analysis.

SATIS-BESSE, UNIT & 3 2-4 Amendment No. 45
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LIMITING SAFETY SYSTEY SETTINGS

RC High Temperature

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

The power level trip setpoint produced by the reactor coolant system flow is
‘ased cn a flux-t--flow ratio which has been established to accommodate flow

eas; g transieants from high power where protection is not provided by the
n-;h £lux/naumber of reactor coolant pumps om trip..

The power level trip setpoiant produced by the power-to-flow ratio provides
scth hizh power level and low flow protection in the event the reactor power
level increases or the reactor coolant flow rate decreases, The power level
secpoint produced by the power-to-flow ratio provides overpower DNB protection
for all modes of pump operaticn. For every flow rate there is a maxizum per-
zissitle power level, and for every power level there is a minimum permissible
‘ow flow rate. CExamples of typical power level and low flow rate combinations
far the puzp situations of Table 2.2-1 that would result in a trip are as
Sollows
& Tris would sczur when four reactor coolant pumps are operating if power
is 107,07 and reactor coolant flow rvate is 100% of full flow rate, or flow
race i533,5; of full flow rate and power level is 100%

L]
“rd

ccur when three reactor coolant pumps are operating if power
reaczor coolant flow rate is 74.7% of full flow rate, or flow
£ full flow rate and power is 75%.

ower leve. were used. Tull flow rate ia the above two examples is
iefised 2s the flow calsulated >y the heat balance at 100% pewer.

tv zalzulaticns the maxizum calibration and instrumentation errors

DAVIS~SESSE, UNIT 1 3 2-5 Amendment No. J&,33,45



' 'LIMITING SAFETY SYSTEM SETTINGS

| 'BASES

The AXIAL POWER IMBALANCE boundaries are established in order to prevent re-
actor thermal limits fronm being exceeded. These ther=al limits are either
power peaking kW/ft limits or DNBR limits. The AXIAL POWER IMBALANCE reduces
t5e power level trip produced by a flux-to-flow ratio such that the boundaries
of Figure 2.2-1 are produced.

RC Pressure — Low, High, and Pressure Temperature ’

The high and low trips are provided to limit the pressure range in which re=-
actor cperation is permitted.

4 )

low reactivity insertion startup accidcmt from low power or a slow

v insertion from high power, the RC high pressure setpoint is reached
he high flux trip setpoint. The trip setpoint for RC high pressure,

z, has been established to maintain the system pressure below the safe-
Ty , 2750 psig, for any design transient. The RC hiigh pressure trip is
sa~ked up bv the pressurizer code saferty valves for RCS over pressure protec-

=isn, and is therefore set lower than the set pressure for these valves, 2435

-

2sig. The RC high pressure trip also backs up the high flux trip.

o
S
T n

A R ¥
[ %)

“ ()0 O

v
'
2}
'

"o

1w
taom m o
)
)W

’ w .

e, 1283,4 psig, and RC pressure~temperature (12,60 Tout =
etnoints have been established to maintain the DNB ratio
c5 1.30 for those design accidents that result in a
ion. 1t also prevents reactor operation at pressures below

s 9%3 sorrelation lizmits, protecting against DNB.

u:iaw Tlux Musbher of Reactor Coclant Puzmps On

lux = & flux/flow trip the high flux/number of reac-
reveats the minimum core DNBR from decreasing below
; sar due to the loss of reactor cocolant puzp(s). The
rs also restrict the power level for the number of pumps in operation.

-
r
-
-

A e _apesr  TRTee ) B 2=6 Amendment NO.”JS
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LIMITING SAFETY SYSTEM SETTINGS

3AseS

tantairment High Pressyre

The Containment Hign Pressure Trip Setpoint < 4 psig, provides
positive assyrance that a reactor trip will occur in the unlikely
event of 2 steam line failure in the contaimment vessal or a loss-of-
coclant accident, even in the absence of a RC Low Pressure trip.

Avs
3AVIS.38238, Nt 8 2.7



(psig)

Cote Outiel Piessure,

Bas¢s Fiaure 2.1 Pressure/Temperature Limits at Maximum Allowatle

2400

aan
e

2100

anAn
v eV

TARAN
cw

Power for Minimum DNBR

3 PUMP CURVE
-
4 PUMP CURVE
- - ] ] ' 1
380 330 530 810 820 830 840
Feactar Qutlet Temperature, (°F)
suyee 21N /39w P04ER
: 187 200
3 230 130 89 3%

3 2-8 Amendment No. JA,33,45




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: A1l 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.

ILLANCE REQUIREMENTS

*he flow rate of reactor coolant through the Reactor Coolant
nall be determined to be > 2800 gpm within one hour prior to

.ar+ o and at least once per hour during a reduction in the Reactor
lant System boron concentration by either:

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

ar

rifying that at least one DHR pump is in operation and
pplying > 2800 gpm to the Reactor Coolant System.

=19,

DAV IS-RESSE. UNIT 1 3/4 1-3



RLACTIVITY CONTROL SYSTEMS

MODERATOR TEMPERATURE COEFFICIENT

TIMITING CONDITION FOR OPERATION

1.1.3 The moderator texmperature coefficient (MTC) shall be:

less positive than 0.9 x 107% 2k/k/°F whenever THERMAL POWER is < 95% of
RATED THERMAL POWER,

Less pesitive than 0.0 x 10™* 4k/k/°F whenever THERMAL POWER is 2 ¥5% of
FATED THERMAL POWER, and

Toual to or less negative than -3.0 x 107 ak/k/°F at RATED THERMAL POWER.

APPLICABILITY: MODES 1 and 2%4,

moderator temperature ccefficient ouzside any of the above limits,
least HOT STANDBY within 6 hours.

P L Mt "'-"f'"'?-’\"-'""s
S et ISV afemmats

w.1.1.3.1  The VTC shall be deterained to be within its limits by confirmatory
s. MTC measured values shall e extrapolated and/cr compensated to
=+ compariscn with the above linits.

sermis dife

4.1.1.3.,2 The )TC shall be determined at the following frequencies and
—sTaMAL POWIR conéiticons during each fuel cycle:
5. Dwisr =2 imitial cperation abcve i% of RATED THERMAL POWER, after each

N, Az anv THEERMAL PCWER, eiibin = dars after reaching a RATED THERMAL POWER
~siliszium borsn ccaceatration of 300 ppu.

- % 5 “
1t ce 2 140,
eff
See 3pecial Test Ixcepticon 3.10.2
SAVIS-BESSE, UNIC & 3/4 1=4 Amendment No. 45
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REACTIVITY CONTROL SYSTEMS

SAFETY ROD INSERTION LIMIT

L LIMITING CONDITION FOR OPERATION

3.1.3.5 A1 safety rods shall be fully withdrawn,

APPLICABILITY: 1* ang 2%,

'

ACTION:

with a maximym of one safety rod not fully withdrawn, except for suyr-
veillance testing pursuant to Specification 4.1.3.1.2, within one
hour either:

a. Fully withdraw the roc or

f 5. Declare the roc¢ to de incperatle and apply Specification
¥ 31300,
|
||
|
;1
e RS A% RESUIREMEYTS
!;-v Y aem- - - - - -
i
41,38 Eazs sa‘ety woc shall be setermined to be fully withdrawn:
3 wetmin 15 monutes pricr %0 withdrawal of any regulating rod
CJTING " aferoach to rescCilr griticality.
; 5. Az leas: once per 12 hours thereafier.
i
|| STee Toe: : Tes: fxzestion 3.10.1 ane 3.10.2.
fn :- (!“l’.:

! SAVIS-BESSE, UNIT 3/8 1.28




| 'REACTIVITY CONTROL SYSTEMS

' REGULATING ROD INSERTION LIMITS

LIMITING CONDITION FOR OPERATION

3.1.3.6 The regulating rod groups shall be limited in physical insertion as
shown on Figures 3.l-2a, =-2b, and -lc and 3.l1-3a, -3b, and ~3c for the first
200 =210 EFPD of operation., If the axial power shaping rods are completely
withdrawn at 200 =10 EFPD for extension of cycle length, then the regulating

o

0
rod groups shall be limited in physical insertion as shown on Figures 3.l1-2e
and 3.l=3e for the remainder of the cycle. However, if the axial power shap-
ing rods are net completely withdrawn at 200 =10 EFPD, then the regulating
ro¢ zroups shall be limited in physical insertion as shown on Figures 3.1-2d

¢ 3.1-3d for the remainder of the cycle. A rod group overlap of 25 253

all be maintained between sequential withdrawn groups 5, 6 and 7.

APPLICASILITY: MODES 1* and 2+%4.

wizh the regulating rod groups imserted beyond the above insertiom limits (in

a regicn cother than acceptable Operation), or with any group sequence Or over-

tap ocutside the specified limiss, except for surveillance testing pursuant to

Scecificacion ¢.1.3.1.2, either:

a. Sestore the regulatizg groups to within the limits within 2 hours, or

5 lesuce THESMAL POWER to less than or equal to that fraction of RATED THER-
MAL 20WI3 which is allewed by the rod group position using the above fig-
ures within 2 hours, or

- -

c. 32e ia at least HCT STANTSEY within 9 hours.

CeES: 38 4a unacceptatie ? ;i:n‘ also see Section 3/4.1.1.1.

*See Specia. Test Ixceptioms 3.10.1 aand 3.10.2.

SAVIS-3ESSE, INIT ! 3/4 1=26 Amendment MNo. JA,38,A1,45




-

REACTIVITY CONTROL SYSTEMS

RESULATING ROC INSERTION LIMITS

SURVEILLANCE REQUIREMENTS

4.7.3.8 The position of each megulating group shall bde determined %o be
within the insertion, sequence and overiap limits at least onca every
12 hours except when:

3. The mequlating rod insertion Timit alarm is incperable, then

verify the groups to be within the insertion limits at leas:
gnce per 4 hours;

i 5. The central md drive sequence alarm {s inoperable, then
| verify the groucs to be within the sequence anc averlap
Timits at least onca per 4 hours.

A v smsaw

AV .Se8E33E, INIT 3/4 1.27
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REACTIVITY CONTROL SYSTEMS
30D _PROGRAM

LiMITING CONDITION FOR OPSRATION

3.1.3.7 Each control rod (safety, requliating and APSR) shall be pro-
jrammec %0 operate in the core position and rod group specified in
Figure 3.1-4,

APOLICABILITY: MOCES 1* and 2°.

e

|| ACT :0ON:

#ith any contr2l mod not orogrammed o ccerate as specified above, be in
CT STANDBY wizhin 1 hour.

-

ANCT 3ToUTREMENTS

3. 23¢h cent=al =3¢ shall be demcrstrated 3 e prograrmed S
scerate in tne scec:fied <ore positicn anc rod group Sy:

1. Selecsion ang accuation fram the cantrs! room and verifi-
zaticon of mcvement 3f the Srocer rod as indicated dy both
the apsaliute and relative position ingicators:

3) For all contral rads, aflar the contral rod drive
Patsnes are lccked subsecuent 2 tast, regrogramming
sr maintananca within the panels.

o

For soecifically affectad individual rods, following
ma‘ntanancs, tast, recsnnecticn or modification ¢f
‘sower 3r ‘nstmanenctation cadles from the csntrsl red
darsve csntrsl system %3 the control rod drive.

&> /er~ ¥, ng tha% each zable that has Seen disconnected has
Seen 2riger’y matinhed anc reconnectec 0 the specified
contrel rag drive.

At Teast 3nce 2ach 7 days, verify that the control rod drive
24s3n sane's are iocked.

o

*See -cec'a .es: axcaptions 2.10.1 and 3.1Q.2.

SAV  Se3E23E, UNIT 1 3/4 130 Anencment No.ll



Figure 3,1-4 Control Rod Core Locations and Group
Assignments — Davis-Besse 1, Cycle 3
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[TREACTIVITY CONTROL SYSTEMS
‘ ——————

XENCN REACTIVITY

LiMITING CONDITION FOR QPERATION

3.1.3.8 THERMAL POWER shall not be increased above the powar level cutaff

soecified in Figure 3.1.2 unless one of the follewing conaitions is
satisfieq:

2. Xencn reaclivity is within 10 percant of the eguilibrium
value for RATED THERMAL POWER and is anproaching stability, or

5.  THEMAL POWER has been within a range of 87 %3 $2 percant
of RATED THERMAL PCWER for a pericd exceecding 2 hours in the
soluoie poison control moce, excluding xeanon frae start-ups.

| 41T the recuirements of the above specificaticn not satisfied, recuce

TREIMAL PChZR 33 Tess than or ecual 33 the power level cucafe within 13
nINLtes.

C= 7.3.3 Xencn reactivity shall Se determined 23 De within 10% of the
ec.tTIrtam value ‘sr RATID THERMAL PCWER ane 2o e aporaaching stabilisy
157377 e letermines tnat the THERMAL POWER has Seen ‘n the ~unge 3¢
3/ %3 385 2F RATIO THERMAL PCWER for > 2 hours, pricr o3 {ncreasing
TeERMAL PCWEIR azove the Jower Tevel cutsfs,

P —



REACTIVITY CONTROL SYSTEMS

| AXZTAL POWER SEAPING ROD INSERTION LIMITS

LIMITING CONDITION FCR OPERATION

2,1.3,9 The axial power shaping rod group shall be limited in physical in-
serzion as shown on Figures 3.l1-5a, -5b, =53¢, =3f, -5g and -5h for the first
200 210 EF?D of cperation. 1If this rod group is completely withdrawn at 200
210 EITPD for extension of cycle length, it shall not be reinserted in the ccre
far remainder of the cycle and the limits of Figure 3.1-5e shall be applicable.
However, if the rocd group is not completely withdrawn at 200 =10 EFPD, the

zroup shall be limited in physical insertion as shown on Figures 3.1=5¢ and
-3i for the remainder of the cycle.

TICABILITY: MODES 1 and 2%.

wizh the axial power shaping rod group outside the above insertiom limits,
e et
a. Seszore the axial power shaping rod group to within the limits withia 2

hours, ot

%, ZSeduce THEZMAL POWER to less than or equal to that fraction of RATED THER-
wit POWER whizh is allowed by the rod group position using the above fig-

yres within 2 hours, or

¢ 3e ia az least HOT STAND3Y wichin 6 hours.

CIRTETY P ANAE REAPTREVENTS

et me et e e it e -

e.1.3.3 The mositiss of the axial powver shapizg rod group shall be deter-

=:med to he within the imserticz limiss at least once every 12 hours except
<hea zhe axial scwer shaping rod insertion limit alarm is incperable, then
arifw =ha gzwsus %2 Se within the inserticn limit at least once every 4 hours.

TAVIS-32882, UNIT . 3/4 1=34 Amendment No. 32,4¢,45
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Figure 3J.1=5b APSR Position Limits, 50 to 150 = 10 EFPD,
Four RC Pumps — Davis.Besse 1, Cycle 3
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Power (Percent of RATED THERMAL POWER)

Figure 3,1-5¢
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Power (Percent ol WATED THERMAL POWER)
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Figure 3.1-5f

APSR Position Limics, 0 to 60 EFPD, Three
RC Pumps = Davis=Besse !, Cycle 3
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Figure 3.1-5g APSR Position Limics, 50 to 150 =

RC Pumps = Davis-Besse 1, Cycle 3

10 EFPD, Three
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Power (Percent of RATED THERMAL POWER)

Pigure 3.1-5h APSR Position Limics, 150 2 10 to 200 = 10 EFPD,
Three RC Pumps — Davis-Besse 1, Cycle 3
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Figure 3,1-51

APSR Position Limics, 200 = 10 to 230 = 10 EFPD,
Three RC Pumps — Davis-Besse 1, Cycle 3
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|13/64.2. POWER DISTRIBUTION LIMITS

|
i

AXIAL POWER IMBALANCE

LIMITING CONDITION FOR OPERATION

.2.1 AXIAL POWER IMBALANCE shall be maintained within the limits shown on
igures 3.2-la, ~lb and ~lc and 3.2-2a, -2b and -2¢ for the first 200 =10 EFPD
f operation. If the axial power shaping rods are completely withdrawn at
200 =210 EFPD for extension of cycle length, then the AXIAL POWER IMBALANCE
shall be zaintained within the limits shown on Figures 3.2-le and 3.2-2e for
- the remainder of the cycle. However, if the axial power shaping rods are not
completely withdrawn at 200 =210 EFPD, then the AXIAL POWER IMBALANCE shall be
maintained within the limits shown on Figures 3.2-1d and 3.2-2d for the re-
mainder of the cycle.

O " w

APPLICASILITY: MODE 1 above 40T of RATED THERMAL POWER.*

AT A\; &

e 4w

(8]

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

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

hour reduce power until imbalance limits are met or to 40X of
RATED TEERMAL POWER or less.

- -

o
3

.

¥

(4]

)

3
I

S I B LS S
SUR aNCE R P ALMENZD

<.2.1 The AXIAL PCWER IMBALANCE shall be determipned to be within limits at
~east onze everv 1. hours when above 40% of RATEID THERMAL POWER except when

the ANIAL PCWEIR I)MEALANCE alafz is inoperable, then calculate the AXIAL POWER

-\t - - & s ¥
et e 4T 2487 20Ce PeT DOUT,

- T rcane 10
2st Zxception 3.10.1.

- v -

DAVIS-288SE, TNIT | /4 2-1 Amendment No. 33752745
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o

ial Pover Ixzbalance Limits, 50 to 150 2 10 EFPD,
Four RC Pumps = Davis-Besse 1, Cycle 3
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Axial Power Imbalance Limics, 150 = 10 to 200 2 10 EFPD,
Four RC Pumps = Davis-Besse 1, Cycle 3
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Fiaure 3,2-le Axial Power Imbalance Limits, 200 = 10 to 258 = 10 EFPD,
Four RC Pumps, APSRs Withdrawn = Davis-Besse 1, Cycle 3
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Figure 3.2-2a Axial Power Imbalance Limits, O to 60 EFPD, Three
RC Pumps — Davis-Besse 1, Cycle 3
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.2-2h Axial Power Imbalance Limits, 50 to 150 = 10 EFPD,
Three RC Pumps — Davis-Besse 1, Cycle 3

WI ioo
<+ 80
(-15, 77 P Q (+3.17)
(+17.25.88. %) : (+10.5.69.9)
H
(-24.80 %) “ 1w (+12.75.80. %)
3
-
=
=
i :
o (-2 2%.38) are (+18.75.38)

PERMISSIBLE <
QPERATING <
REGION S

g . zu
s
2
-

| | l | | |

0 +10 +20 +30
Axi13i Power Imgalance (%)

s
(=1
Ll
©
=3

3/4 2=3a Amendment No. 3,82 ,47,45



Pigure 3.2-2c Axial Pocwer Imbalance Limits, 150 = 10 to 200 = 10 EFPD,
Three RC Pumps — Davis-Besse !, Cycle 3
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Fioure 3.2-2d Axial Power Imbalance Limits, 200 2 10 to 230 = 10 EFPD,
Three RC Pu=ps — Davis-Besse |, Cycle 3
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POWER DISTRIBUTION LIMITS

NUCLEAR HZAT FLUX HOT CHANNEL FACTOR - FQ

LIMITING CONDITION ™R OPERATION

()
ra

¥, shall be limited by the following relationships:

9

2.93
F 122
Q* Ty

THERMAL POWER
RATED THERMAL POWER

where P =

and P 5 1.0,

APPLICABILITY: MODE 1

P aecahdnh )
Awa awate
e ———

with 7, exceeding its limic:

a. Reduce THERMAL POWER at least 1% for each 12 Fq exceeds the limit within
13 2izuces and similarly reduce the high flux trip setpoint and flux-d
flux=flow trip setpoint within 4 hours.

5. Jemcnsirate through inccre =apping that F,h is within its limit within 24

hours after exceeding the limit or reduce THEZIRMAL POWER to less than 5%
¢f RATED THERMAL POWER within the next 2 hours.

he cause of the out of limit condition prior to in-

s v and correct ¢
; RIPMAL PCWZR above the reduced limit required by a or b, above;
equent PCWER CPERATION may proceed provided that Fo is demcnstrated
sh incore mapping to be within its limit at a nominal S0 of RATED
TCWER pricr to exceeding this THERMAL POWER, at a nominal 75% of
ITRMAL POWER 2ricr to exceeding this THERMAL POWER and within 24
nouTs after attaianing 23N or greater RATED THERMAL POWER.,
R eraACE REOTTREWENT

...... 1 : %all ! ‘ {ned © e within its limit by using the incore
- t2 obtalia SoW i ibutd Tap:

2=5 Amendment No. 45
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POWER DISTRIBUTION LIMITS

SURVEILLANCE 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 measurec F. of 4.2.2.1 above, shall be increased by 1.4%
to account for manufactdring tolerances and further increased by 7.5%
to account for measurement uncertainty.

AVIS-BESSE, LNiT 1 3/4 2-6




POWER DISTRIBUTION LIMITS

LIMITING CONDITICN FOR OPERATION (Continued)

ACTION: (Continyed)

@,  With the QUACRANT PCWER TILT determined %2 excsed the Maximum
Limit of Taple 3.2-2, recduce THERMAL POWER to < 152 of RATED
THERMAL POWER within 2 hours.

SURVEILLANCE REQUIREMENTS

4.2.4 The JQUACRANT PCWER TILT shall be determined t2 be within the
imies a‘ Teast once every 7 days during cceration atove 15% of RATED

[ = sy

“ESMAL PCWER excect when the CQUACRANT PCWER TILT alarm is incperadle,
tnen tne JUACRANT PCWER TILT shall be calculated at least once per 12

[hours.

}
|
H
|
|

e

AV . Sed8s 38, UNIT 3/4 2-11



Table 3.2-2. Quadrant Power Tilt Limits

Measurezent Independent
QUADRANT POWER TILT

QUADRANT POWER TILT as
zeasured by:

Sy=zetrical Incore
Detecter Systea

Power Range Channels

Minizmum Incore Detector System

P - B

-~ - -y “lae -

Steady state

liate

4.92

3.03
1.96
1.90

Transient Maxizum

limit limit
11.07 20.0
8.53 20.0
6.96 20.0
4.40 20.0

Amendment No., 34,3345




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:

a. < lo"° amps on the Intermediate Range (IR) in-
strumentation, restore the inoperable channel to
OPERABLE_§6atus prior to increasing THERMAL POWER
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 thereafter.

ACTION 7 = With the number of OPERABLE channels one less than the
Total Number of Channels STARTUP and/or POWER OQPERATION
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.

or

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
~ith the logic of the channel being tested per
~pecification 4.3.1.1.1. The inoperable channel above
mey nct be bypassed to test the logic of a channel

0f the trip system associated with the incperable
channel,

1th the number of channels OPERABLE less than required
¢ tne Minimum Channels OPERABLE requirement, be in at least

AT CTAM

0T STANDRBY within 6 hours.

= g ¢ g

JAY [S-8ESSE, UNIT 1 3/4 3-5



IAVS

S

! Ty~ LI
. ‘lk- ;...‘.39'

9-€ v/t

Gb ‘On 7uaLpUAWY

TABLE 3.3-2

REACTOR PROTECTION SYSTEM INSTRUMENTATION RESPONSE TIMES

FUNCTIONAL UNIT RESPONSE TIMES**
(seconds)
1. Manual Reactor Trip Not Applicable
2. Migh Flux* < 0.266
3. RC High Temperature Not Applicable
4. Flux - a Flux - Flow* - Varfable Flow < .77
- Constant Flow < 0.266
5. RC Low Pressure < 0.34)
6. RC High Pressure < 0.34]
7. RC Pressure - Temperature - Constant Temperature Not Applicable
8. High Flux/Number of Reactor Coolant Pumps On* < 0.45]***
9. Containment High Pres .ure Not Applicable

¥ "Neutron detectors are exempt from response time testing. Response time of the neutron flux
signal portion of the channel shall be measured from detector output or input of first electronic
component in channel.

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

*** A 0.24 sec delay time has been assumed for pump contact monitor.

-

——— -

——
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3/6.,6., RZIACTOR COOLANT SYSTEM

3/6.4.1. COOLANT LOOPS AND COOLANT CIRCULATION

STARTUP? AND POWER OPERATION

LIMITING CONDITION FOR OPERATION

Jod,l.l 3cth reactor coolant loops and both reacter coolant pumps in each
locp shall e in coperation.

APPLICAZILITY: MODES 1 and 2%,

3. With one reactor coclant pump not in operation, STARTUP and POWER OPERATION

mav 2@ initiated and may proceed provided THERMAL POWER is restricted to

less than 79,6% of RATED THERMAL POWER and within 4 hours the setpoints |
for the following trips have been reduced to the values specified in

£in at:s v

cification 2.2.1 for cperation with three reactor coclant pumps operate

-
-

L

[ I )

Bigh Flux
:'-. v‘.‘.?.*‘-::uv

Sremsrme sy L\t mw memass --w—\-—c
T eamemtetia JaVL Ll e

yibs lg The abcve required reactor coclant loops shall be verified to be in
creraticn and circulating reactor coolant at least once per 12 hours.

sie.led The reactor protective ins: wmentaticn channels specified in the ap-
Telicadle ACTION statexment above shall be verified to have had their trip set-
scints changed 2 the values specified in Specificatiom 2.2.1 for the appli-
Sat.e nuxter 37 Treactir coolant pumps operating either:

ning tv a different pump combination if the
ing

33S2, TNIT 4 4=l Amendment No, J&,33,38,45



3/4.4 REACTOR COOLANT SYSTEM

SHUTDOWN AND HOT STANDBY

3ob.1.2 8. At least two of the coolant loops listed below shall be
OPERABLE:

l. Reactor Cooclant loop | and 1its associated steas
generator,

2. Reactor Coolant loop 2 and its assoclated steam
generator,

3. Decay Heat Removal loop 1,*
4. Decay Heat Removal Lloop 2,.*

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

€. Not more than one decay heat removal puzmp may be operated
with the sole suction path through DHE-1] and DE-12 unless
the control powver has beea removed from the DE-ll and DE-
12 valve operator, or manual valves DE-21 and DH-23 are
opened.

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

APPLICA3ILITY: MCDES 3, 4 and S

 Veppden |

4. With less than the above required coolant loops OPERABLE,
{izmediately initiate corrective actiocn to return the
required coclant loops to OPERABLE status as socn as
pessible, or be in COLD SHUTDOWN within 20 hours.

5.  With none of the above required coolant loops in operatiom,
sustexd all operaticms involving a reduction in boron
comcentratisn of the Reactor Coolant System and immediately
initiacte corrective action to retura the required coolant
loop to operatiom. ’

r

*The 2or=al or emerzency pover source may be inoperable im MODE S.

¥ The decay heat rezoval puzps may be de-energized for up to 1 hour
sroviied 20 operations are permiited that would cause diluticn of
ccolant system boren concentration, and (2) core ocutlet
{s zaintaized at least 10°F below saturation tezperature.

~

R,
vl g
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B/8.1 REACTIVITY coNTROL SysTDWS

i
.eg

3/4.1.1 SORATION CONTROL
=/8.1.1.1 SHUTOOWN MARGIN

A sufficient SHUTOCHN MARGIN ensures =mat 1) the reacesr can Se mde
suscretical fr=m 1l operating cangitions, 2) the reactivity Sansients
associatad with postulated acsident conditicons are concrelladie within
acsestasie Timics, and 1) the reac=sr will e mintained sufficiently
sutcmitical to preclude ‘nadver=ant criticality fa the shutscwn congition.
Curing Meces 1 ang 2 the SAUTSCWN MARGIN s known = be within limiss

l'-‘ a1] cantrel rogs are OPERABLEI and withdrawn %3 or Seyone the insarsien
1imics.

!

/
i SAUTXCWN MARGIN recyirements vary thrsugnout csre 11fe as @ funcsien
(wf Nel deTezion, RCS borzsn concentration ang RS T" . The ms?
|resTiesive conettion oezurs at 5L, with T, o at no'ldac coemating
Utemcerizure.  The SAUTICWM MARGIN recuired '{Tcsnsistant with AR safety
analysis assumpticns.
1

e " L -
{ - -y
|- ‘ . . - !b‘v"‘ - !

|
! A zinima “Tow rate of 4t Teast Z8CC GPM orovides adecuate wixing,
L Treverts sTMITiYication ang ensures That rmactivity changes will Dde
§TICLAT ThTIugn the Reacmr Csglant Systam fn e sre during Seren
cIngentmItIcn rezucticrs 1n the Resctssr Coclant Syssem. A ficw mce of
47 Teast J300 3P% w111 gimzulata an ecuivalent leacccr Coohant Syseam
velame 37 0,170 2812 ‘ees in ageraximactaly 30 minutas. The rescsivity
leTange "3t as32cfated with Boren concentration recucsion will Be within
| The zazastility ‘sr occeriisr recognition and csntrsl.

13.4.1.1.1 wEOEITSR TEWBERATURE CSETTICIINT

- “Ne TimiaTisns on moderitsr tamteriture coefficient (MTC) are
STIViCeC T3 emsum™e ThAT e assEetions used in e acsident and Transient
4737 vses Tty valYg tvmugh et %el cycle. The surveillance recuire-
ment ‘¢ teasirement 3 e O Mach “el cycle are aceuacte = =nfim
Tt O vaTie sUace nis 2sefficient cmanges siowly due srincisally o3
e mesucTion i 3T soren concantTritisn 4sscciates with fuel Bumus.
he andimmacteion tmat the nessured o valye 1S within i3 Vimie provides

S ALsuTEnCe TRAT Lhe edfictent w11l Se maintained within acceotasie values

- * - . %
TETILITINT sact fle! gyele.

| SAVISe3EIIZ, UNIT S 3 V4
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'REACTIVITY CONTROL SYSTEMS

'BASES

3/4,1.,1.4 MINIMUM TEMPERATURE FOR CRITICALITY

is specification ensures that the reactor will not be made critical with the

reactor coolant system average temperature less than 525°F. This limitation

is required to ensure (1) the moderator temperature coefficient is within its

analvzed texmperature range, (2) the protective instrumentation is within its

normal operating range, (3) the pressurizer is capable of being in an OPERABLE
tatus with a steam bubble, and (4) the reactor pressure vessel is above its

zinizuz RTynT temperature.

|3/4.1.2, SORATION SYSTEMS

' The horon injection system ensures that negative reactivity control is avail-
a>le during each mode of facility operation. The componeants required to per-
fora zhis function include (1) borated water sources, (2) makeup or DHR pumps,
1) separate £flow paths, (4) boric acid pumps, (5) associated heat tracing
svsrams, and (6) an emergency power supply from operable emergency busses.
Wwith zhe RCS average temperature above 200°F, a minimum of two separate and
radunian: boron injection systems are provided to easure single functiomal
s3pabilisy ia the event an assured failure renders one of the systems inop-
erazle Allowable cut-of-service periods ensure that minor componeant repair
37 ccorrective action may be completed without undue risk to overall facilicy
gafezy frsm injection system failures during the repair period.
The berTazic. zapabilicy of either system is sufficient to provide a SHUTDOWN
MAZZIN from all operating sencitions of 1.0% ik/k after xenon decay and cool-
dowvm to 200°F The zmaxizum beraticn capability requirement occurs from full
sower esuilibrium xenon conditions and requires the equivalent of either 7373
gallons of 374l prm borated water from the boric acid storage tanks or 22,726
zaslons of 13CC pp= borated water from the borated water stcrage tank.
The reszuiraszents ‘ar a zizisum contained volume of 434,650 gallons of borated
wvates i3 the >cratag water s:c:age :aak easures the capability for borating
sqe 308 2 The desiver Wil The specified quan:i:y of borated water is con=-
sigcans wish 24he ECU° sirements of Specificacion 3.5.4% therefore, the
*arzer voluze of B virer is specified.
wizh =he RCS f.srasir zalow 200°T, one injection system is acceptable with-
out siagle fail_-e cems.geration om che basis of the

DATIS-3ES88E, TNIT 1 8 3/4 1=2 Amendment No, J5,33736,45



REACTIVITY CONTROL SYSTEMS
SASES

2/4.1.2 BORATION SYSTEMS (Continyed)

stable reactivity condition of the reactor and the additional restrictions
oroniditing CORE ALTERATIONS and positive reactivity change in the event
the single injection system becomes incperable.

The boron capadbility required below 200°F is sufficient to provide
a SHUTDOWN MARGIN of 1% ak/k after xenon decay and 2ooldown from 200°F
%0 140°F. This condition requires either 2603 callons of 3742 pom
Sorated water from the boric acid storage system or 23,200 jallons of

-~

200 oom dorated water from the borated water storage tank.

The containad water volume limits include allowance for water not
tvailacie decause of discharge line location and other physical charac-
teristics. The Timits ¢on contained water volume, and boron cancentration
ensyre a oM valye of between 7.0 and 11.0 of the sclution recirculated
w1300 containment after a design basis accident., The pH band minimizes

' the aveluytion cf igdine and minimizes the effect of chloricde and caustic

stiress corresicon cracking on mechanical systems and components.

The CQPERAZILITY cof cne boron injection system during REFUELING

ansures tnat this system is availadble for reactivity control while in

| wore 2

e -

a4 8 =» YA AR m mAaymaa s eeye
w i - . - wicew et “Le Mool Te

The specifications of this section (1) ensure that acceptaple power
=*oution Timits are maintained, (2) ensure that the minimum SHUTDOWN
N ‘s mainta‘neg, and (3) limit the potential effects of a rod
Ton acsicent. QPERABILITY of the control rod position indicators
cuireq iz zetermine control rod positions and thereby ensure
itance «ith the contrel rod alignment and insertion limits.

.

"‘,ll

S
e

I I

- mw

€O w»w«

m

-
-
-
~
-
-
-
-

O

The ACTION stataments which permit limited variations from the Sasic
~irements ire aciomoanied by accitional restrictions which ensure that
Jrtztnal imtterta are met. For example, misaligmment of a safety or
lating rod¢ ~egyi~es 2 restriction in THERMAL POWER. The reacsivity
Y 97 3 msaligned =od is 1imited for the remainder of the fuei cycle
Srevent axgeeqing the assumptions used in the safety anmalysis.

¥ o
14l D O

v 2
o O w

The cesttion of 3 roc ceclared incperabie due to misaligmment should
nCT Se “nciyced in comouting the average group position for determining

- -

e JPIRASILITY of rocs with lesser misalignments.

ony S=88358« WNIT 2 3/4 1.3
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2

. POWER DISTRIBUTION LIMITS

o

i
™
w

The specifications of this section provide assurance of fuel integrity during
Condition I (normal operation) and II (incidents of moderate frequency) events
bv: (a) maintaining the minizmum DNBR in the core 2 1.30 during normal opera-
n and during short term transients, (b) maintaining the peak linear power

-

ttv g 18.4 kW/ft during normal operatiom, and (%) maintaining the peak

5 IS

n

si
cwer censity less than the limits given in the bases to specification - |

ag short term transients. 1n acddition, the above criteria must be met in ]
5 meet the assumpticns used for the loss-of-coolant accidents.

O DY e

The power imbalance envelope defined in Figures 3.2-1 and 3.2-2 and the
ingerzion 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 maxizum clad
remserature will not exceed the Final Acceptance Criteria of 2200°F following

a LOCA. OCperatzion outside of the power imbalance envelope alone does not com=

s-<rure 3 situation that would cause the Final Acceptance Criteria to be ex-
-seded should a LOCA occur. The power {mbalance envelope represents the bound-
arv of operation limited by the Final Acceptance Criteria only if the control
c-ds are at the insertion limits, as defined by Figures 3.1-2 and 3.1-3 and 1if
-~e steadv-state limit QUADRANT POWER TILT exists. Additional conservatism is
<aseaduced 5w application of:

w

e ACTION sctatasents which permat limited variations from the basic require-

—ents are accompaniec O¥ additional restrictions which emsures that the orig-
inal criceria are et

-~.e iefizmizisns of the dJesiin 1i=mis nuclear power peaking factors as used in

s=ase speczificaticns are as follovws:

T. SNutlear heat flux 1ot -nannel factor, is defined as the maximum local fuel
©  ead limear power ienmsity divided by the average fuel rod linear power den-

sier. assusing acminal fuel pellet and rod dimensions.

AT S<SESSE, UNIs 2 B 3/4 2-1 Amendment No. - ¥,33,45



POWER DISTRIBUTION LIMITS

3ASES

FZH Nuclear Enthalpy Rise Hot Channel Factor, is defined as the
ratio of the fntegral of linear power alcong the rod on which
minimum ONSR ocsurs 0 the average rmod power.

[t has been detarmined by axtansive analysis of possible cperating
cower shaces that the design limits on nuclear power pedking and on
minimum ONER at full power are mat, provided:

Foe2.96 Fy <ln
Power Peaking 1s not 2 directly cbservable gquantity and thersfore
Timits nave Seen eszablished on the tases of the AXIAL PCWER IMBALNCE
Srocducec By the Dower peaking. It has Deen detarmined that the above hot

| shanne’ factior limits will be met provided the following conditions are

maintained.

1. Qentrsl rods in 2 single group move together with no individual
r3¢ inserticn differing By more than » 6.5% (indicated positien)
from the 3rous average heignt.

2. Regulating rog jroucs are secuenced with overlapping groups as
recuiree in Scecificasion 3.1.3.6.

3. The =equlating rod insersion limits of Scecification 3.1.3.6
are ma:ataines.

TAL PCWEIR IMEALANCTI Timics are maintained. The AXIAL POWER
SACANCE 's 3 measures of tha 2iffersnce in power DetTween the
3

-
. Be

DI O X O L X

ing dctiam halves of the csre. Calculations of core average
tal ceak'ng facicrs for many plants and measurements from
e-31%ing 27ants uncer a vamety of cperating congditions have
en zar=eated with AXIAL PCWER IMBALANCE. The coreelation
§ That the Zesizn sower shace s not exceeded if the AXIAL
T OIMBALANCT s maintained Setween Ne limits specified

aei¥igstion 3.2. 1.

LRI T I

The @sT3n 1UMIT 2Ccwer jeaking factiors are the most rastrictive
satcutazac 2t Yyl sower for the range from a1l control rods fully witherawn

T matmum 17 Towalle zsnetmel m2g inserticn and are the core ONBR design
2as°s.  Therefsre, for ccerition at 2 fraction of RATED THERMAL POWER, the
sesi3n T'Mits are net. ‘ehen 45473 TNCIre detaciirs 0 make power distridbu-
tT3n Mass I leterine F, and F o
: a a2 e . e

- - '3 ‘

1. he measurerent of :3tal pesking facsor, F."s. shall be
‘ncreasec oy 1.4 serzent %3 acssunt for mafufacturing toler-
inces ing ‘yrtner ‘ncreasaec by 7.5 percent 2 acssunt for
Teasymwrment aresr,

“4yT8. 38222 N 3 3/4 2-2 Anencrent Ne.l!l




OWER DISTRIZUTION LIMITS

()
3.
w

ES

b. The measurement of enthalpy rise hot channel factor, F:H' shall be in-
creased by 5 percent to account for measurement error.

For Condition II events, the core is protected from exceeding the values given

ia the bases o specification 2.1 locallyv, and from going below a minimum DNBR

cf 1.20, by automatic protection on power, AXIAL POWER IMBALANCE pressure and
temperature. Only conditions | through 3, 2bove, are mandatory since the

AXIAL POWER IMBALANCE is an explicit input to the reactor protection system. :

The JUADRANT POWER TILT lizmit assures that the radial power distribution sat-
is

Zies the design values used in the power capability analysis. Radial power
distribution measurezents are made during startup testing and periodically dur-
ing power operation.

The QUADRANT POWER TILT limit at which corrective action is required provides
i3 and linear heat generation rate protection with x~-y plane power tilts. 1In
the event the tilt is not corrected, the margin for uncertainty om Fy is rein-
stated b5v raducing the power by 2 percent for each percent of tilt in excess
of the limic.

3/%.2:5. DNB PARAMETERS

The lizits on the DNB related parameters assure that each of the parazeters
are maintaized within the ner=al steacy state envelope of operation assumed in
the transient and accident analyses. 7The limits are consistent with the FSAR
iaizial assuzpticns and have been analytically demonstrated adequate to main-
taiz a z=ini=u= ONER of 1.30 throughout each analyzed transient.

The 1l hour periodic surveillance of these parameters through instrument read-
cut is suificient to ensure tha:t the parameters are restored within their lim-
its follcowing load changes and other expected transient operation. The 18
zcath perisdic seasurezent of the RCS total flow rate using delta P ianstrumen-
£3Ticn is adecuate -2 Zetest flow degradation and easure correlation of the
fiow indization zhanzels with zeasured flow such that the indicated percent
focw Wwill provide suffizient verification of flow rate omn a 12 hour basis.
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