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Amendment No.

ra TAFITY IMITS AND LTMITING SATZTY SYSTIM STTTINGS

2.1 Sa. £TY LILT, KZACTUR CURZ

Applicabilicy

Applies to the limiting combinations of thermal powver, Reactor Coolant

System pressure and coolant temperature during four-loop operation.

dbjeccive

To maintain the integricy of the fuel cladding.

Specification

The combiraticn of thermal power level, coolant pressure, and coclant temperature
shall oot exceed the limits shown in Figure 2.1-1 for four-lcop

operation. The safety limit is exceeded if the point

defined by the combinationm of Reactor Coolant System average temperature

and pcwer—%eve%-s—&zw&ar-c—me"abov_e~:he-—appr'opria.:exptessv_.x:e-.line. -
Basis -

To maintain the integriczy of the fuel cladding and prevent fission product
release, it is necessary to prevent overheating of the claddiag under

all cperating conditioans. This is accomplished by operating the hot tegion.

of che core within the aucleaze boiling regize of heat ::ansfi;, vherein

she heat transfar coefficient is very large and the clad suriace zemperagure

{s cnly a few degrees Tahreamneit above the coolant saturation temperature.

The upper boundary of the nucleate beiling regime is termed decariure

from nucleate boiling (DNB) and at this point there {3 a sharp reduczion

of the heat transfar coefficient, which would result in high clad temperatures
and the possibilizy of clad failure. DNB is not, however, an observable

parameter during reactor operacion: Therefore, cthe observable parameters:




2riate zargiz to DNB Ior all operatiag condizioas.

=zssyre have been relazed

ther=al power, Teactor coolant temp2araiur. and or

- (3) ..
s N3 cthrough the W-3 DNB "L" grid geogetry corralation, .The w-3 DN3
correlation has been develaoped to predics the DNB flux and the locazion

cf ONB for axially uniform and non-uniforz heat flux discributions. The

local DN3 heat flux ra:zio, DNBR, defined as zhe ratio of the hear flux

that would cause DNB at a particular core location to the local heat flux,

i{s i{adicative of the margin . to DNB. The zinizum value of the DNBR during
steady state operatiom, norzal operational tramsients, and anct cicated
tTansients Is lizited to 1.3C. This correspends to a 959 probabilizy a:

3 95X confildence level thaz DNB will not ocecur and is chosen as an appro-

()

The curves of TFigure 2.1-1 represent the loci of points of
therz=al power, coolant svsiez pressure aand average temperature for which
the SH3R Is 20 less tham 1.30. The area where clad i{zcegzi:zy is assured

{s pelcw these lines.

N :
The calculation of cthese lizits includes an F, of 1.55, DNB penal:ies for

“&H R

-a

Lacreased peilet ecceatricity, local power spikes, 8% uncertainty in Pl up to 24%

a
Steam cenerator tube plugeing, and a reference cosine with a geak of 1.55

’:\
axial cower shape.( !

for

Figure 2.1-1 includes an allowance for aa Ilncrease in the enthalpy

ise not chazuel factor at reduced power Sased om the expression:
= 1.35 {1 + 9.2 (L-?)] where ? s thne fraccion of rated sower,
The coniTel Tod izserzion Linlls are coverad by Speecif:ication 3.10.

Higner not charzel! faciors could oczur at lower power lavels because

additio~.. :23trol rods are in zhe care. However, the czontrol rod

~sertion linizs for four locp  operation as dictated by
Tigure 3.10-4, insures that the DNBR is always
(3

greater al partial power :tham at full pecwer.
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Figure 2.1-2. Core Limits - Three Loop Operation
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A
‘

AT,

avg

AT

£{AI)

it

Indicated AT at rated power, <63.5°F

Average Temperature, ©F ‘

Indicated Tayg at nominal’conditions at rated power, 574.7°F
Pressurizer pressure, psig _

Indicated nominal pressurizer pressure at rated power = 2235 psig
1.135

0.0114 * .00057

0.00066 * .0000033

is a constant which defines the over temperature AT trip margin
during steady state operation if the temperature, pressure and

f (AI) terms are zero.

is a constant which defines the dependence of the overtemperature

AT set pOJ.nt to Tavg

is a constant which defines the dependence of the overtemperature
AT set point to pressurizer pressure.

d¢ - 9+ where g, and qy are the petcent power in the top and
bottom halves of the core respectively, and q¢ + gp is total

core power in percent of rated power.

a function of the indicated difference between top and bottom
detectors of the power-range nuclear ion chambers; with gains
to be selected based on measured instrument response during plant

startup tests, where 4+ and qp are as defined above such that:
(a) for d¢+ - 9p within -20, + 10 percent, f(AI) = O.

(b) for each percent that the magnitude of dy - 49y exceeds
+ 10 percent, the AT trip set point shall be automatically

reduced by an equivalent of 6.0 percent of rated power.

(c) for each percent that the magnitude of d¢ — qp exceeds
-20 percent, the AT trip setpoint shall be automatically

reduced by an equivalent of 1.5 percent of rated power.

Amendment No. 40 2.3-2




5 L (5)
where
®
(e)
(7)

Overpower AT

AT S 0To [Ky = Kg dTayq - Kg (Tayg = T') - £(a1)]
dt
AT, = indicated AT at rated power, (100% full power measured
AT, no greater than 63.5° F.)
Tavg = average temperature, °F
T' = indicated Tavg at nominal conditions at fated
power, < 574.7°F

Kg S 1.089

K5 = 0 for decreasing average temperature
2 0.175 sec/°F for. increasing average temperature

Kg =0for TS T
2 0.00116 ¢op > o

Kg is a constant which-'defines the overpower AT trip
margin during Qteady state operation if the temperature
and the £ (AI) téms are zero.

Kg is a constant determined by dynamic considerations to
compensate for piping delays from the éore to the
loop temperature aetectors; it represents the combination
of the equipment static gain setting and the time constant
setting.

Kg is a constant which defines the dependence of the
overpower AT setpoint to Tavg°

f(AI) = as defined above.

dTavg _

3t = rate of change of Tavg

Low reactor coolant loop flow:

\

(a) 2 90% of normal indicated loop flow
(b) Low reactor coolant pump frequency — 2 55.0 cps
Undervoltage - 2 70%’pf normal voltage
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. - - - - ATT
SUIMITING COMDITIONS FOR CPEIRATICN

-hat b o ks

For the cases where no exception tizme is specilii ed for -uope'able componeno,

this zime i3 assused to be zero.

3.1 REACTOR COOQLANT SYSTEM

Applicability

Applies to

the operating stztus of the PReactor Coolant System; operaticnal

componeats; heatup, cooldown, criticalicy, aczivity, chemistry and leakage.

ijective

To speciily

those limiting conditioms foar cperatiom of the Reactor Cooclant

Svsten.which nust be met o eunsure safe reactor operation.

\\

Specif afion

A. OPERATICNAL COMPONEZNTS

1.

Amendment No.

Coolant Pumps

a. At least ome reactecr coolant pump or ome residual heat
removal pump in the Residual Heat Removal System when N

cornecred =5 the Reactor Coolant System shall be iz

operacicn whea a reduction is made in the Sorom csncsl-

tration of the reaczor ccolanc<.

b, Whea the reactzor is critical and above 2% rated power,
except for natural circulation tests, at least two’
reaczor coolant pumps shall be in operatiom.’

C. The reactor shall not be operated at power level:s above 10% rated .

power with less than four {(4) reactor coolant lcops in operation.




waca th amcesacrazicn of the Tesczor Ccolant System i3 %o Ye

ceducac the Procsss Ddust da undiisTts o preveac sucdden reaceivisy changes
<3 the reactor. Mixiag of zze reactor coolact will he sufiiglent IS

graig a4 uaiisrs zérIn soncentTasisn if at least onme reaccor soglant

.:u or ome residual heat recoval pump is ruaning while the change 1s
:aking place. The resiZual heac removal juz=p will circulate the ?r%:a:v
sysctezs voluze ia approxizately cme half hour. The orassurizer is of 20
concern because of the low pressurizer voluze and because the pressurizer
boron comcentTatisn will ba highar than that of the rest af the reacotr

coolagnt.

Hear crzansies analyses snow thaf Teacsor neat equivalent 2o 10% of raced
povar can Je re=moved wiih zatuTal ciz=ulacziom ounly (1l); hemce, che B
specifiad upper limit of 2% raced powver withous operacing pumps Providas
a substancial safecy facsor.

The reactor shall not be operated at power levels above 10% rated power
with less than four (4) reactor coolant loops in operation until

safety analyses for less than four loop operation -have been submitted
by the licensee and approval for less than four loop operation at

power levels above 10% rated power has been granted by the Commission.
(See license condition 2.C.(3))" ‘

Zach of the pressurizer code safety valves is designed o ralliave 420,0C0
1bs. per ar. of saturazad stea= at the valve sec poiac.

1¢ 2o residual heat wveze removed 5y the Residual Hea: Removal Systea :le
amount of st2am whizh could be gezerated at safety valve celial pressuze
would be lass than half the capaciszy of a sizgle valve. Cme valve
thersfore provides adequate protecsiszn IsT overpressurizalica.

The combized capacizy of the thres pressurizer safety valves ls greacer
than the maxi=rcy surge rata resulctiag frcm complace loss of load (2)
without a dizecs TmacsoT tTip or any other concrol.

The requirecent that 150 kw of pressurizar heatsys and theis assogiazed
contzols be capabla of being suppliad electrical pover Irom an emergsacy
bus provides assurance that these heaters can be emergized duriag a loss
of offsize pover condisisn to =aiancain natural cirzulacion at hot shutdewm.

The power cperatad reliaf valves (PORVs) cperate to relieve RCS pressure
below the setzing of the presssurizer code safecy valves. Thase rellief
valves have remocely operatad block valves to provide a positive shutofl
capabilicy should a relisf valve beccme inoperable. The electrical
pover for both tha relief valves and tha block valves is capable of
being supplied from an emerzency power scurce tO ensule the ability to

- seal off possidle RCS leakage paths.

Rafermnces

1) T7SAR Secciom l4.1.6

2) PSAR section ;4.1.8




Applies to’ the 1imits on corz fiss. a1 power digcrizartions anc

\
|
|
|

on control Tod operatious. -
|

Cbiectives:

To ensurte:

1. Core subcziticality after reactor tTip,

2. Acceptable core power di zribution <uring powe* operaticn in order to 2ain-
tain fuel integricty in nor=al operation and transients associated wich
faults of. moderate Irequency, supplemented by automatic protection and by
adziniscracive procedures, and to maintain the design basis inizizl con-
ditiens for limising faulss, and ”

c

3. Lizit potential rea civizy insertions caused by hypothezical coazrol -od

ejection. .

L ST Specificacicas:
Q'(
3010-1 s ""dO-"'X '\eaC"'"‘ -.’
The shutdewn =arzia sHa 1 be at least as gTeat as shown.in Figure 3.10-L.
31.10.2 Power Distribucicn Lizmits
3.10.2.1 A= all cinmes, except during lov power physics tescs, the hoz channel
factors defined in the basis cust z7ec the follewing lLimizs:
FQ(Z) f_(2-14/9) x K(Z) for ? > Q0.3 ;
?Q(Z) < (4.22) g X(2) for ? £ 0.3 {
. 0 ¥
FN < 1.55 (1 + 0.2 (1-7)]
Y-
vhere P s the fracticn of {ull peower at which zhe core is OpeTazinz.
€(Z) is the fracticn given in Flgure 3.10-2 and Z is cthe ccre h2igns
- location of FQ'

)
.
§—
[
fe

Amendmars No. 5
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on hca. flux re1u£rﬂd for manufactucing ,olc-aﬂ.es. The engineering fuc:or

allows fnr lo¢a) variazions {n enrtichment, pel.e: density and diamaces,

ccentriclity of the gap hetween pellez an

(4

'suffmce 1rn-\ of rha fvel rod and
clad. «cmhlned statistlically the net effecz {3 a facror of 1.03 20 Ye

L

appliad. to fuel rod surface heat flux. .

q .
K“. Nuclear Enthalpv Rise Hot Channel Facsor, i3 defined as the ratis

of cthe {ntegzal of linear power aleng the rod wizh the highest {nzegrazad

- .
power tc the average rod power,

=N =
It should he noced shas iy {3 based un an lnregral and s used as such

in- the DNB calculations. Local heae fluxes are obtained by using hot
channel ind ‘sdjacent channel expli~it power shages whizh take {nto aczounts
variations in horizontal (x-v) power shapes shroughous the care. Thus ::e

-d
-

herizontal ,ouor shape at the point of =zaximum heaz (lux (s not necassazilv

directly relazed 2o i:

An uoper koo de'-velooe of 2.14 <imes the rncrmalized peaking faczor-z=cal

dependence ¢

<iteria and is sazisfied &y 211’ cpe:a*'“ Tareusvers corisistent with
-

(2
)

igixe

I

10-2 has Deen cdetermined oonsistent with Arpendi X

. -

technical specificaticms cn power dist—ibusion oonet=sl as cives in

- o - ety e Sl s o
SecZcn 3.13. The results of the less of coclans acsident analyses

based cn <iiis upper ound mormalized erve-::e of‘?i~::e 3.10=2 cemen-
strate a whil
_reax clad temperature limit of 22C0°F.

veak clad temperature of 1995°

-l

when an ?Q measurement [s taken, bath experi{mental ertor and manufaczurin

s
ey -
l

olerance mus:t be allowed for. Flve sersceac i35 tha approprilate allecwence
§0T & fall gove map taken with Che moveable incare cetecsor flux mapping
system and three percent 1s the appropriate allowance for sanufacturing

tolerance.

N
In hre sapuclified Limic of EH there ls a R percent allowance for.
uncertalutiass which metns that nermal operation of the core {3 expec: |
. -t ” ; . - .
¢o resul: in [, 2 1.55/1.08. The logic hehind zhe larger uncercainty ta

nis nase L2 that (R) normal -~erturSacions (A t-e radial sover shape
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DELETED

Figure 3.10-5 1Insertion Limits 100 Step

Overloop 3 Loop Operation

Amendment No.
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Sectior I - Description of Modi: ication to t° Technical Specific _ons

The proposed changes to the Technical Specificatians are shown

in Attachment I. Sections 2.1, 2.3, 3.1 and 3.10 of the Technical
Specifications have been revised. These proposed changes delete
references to three loop operation and incorporate the results

of a recent ECCS reanalysis which modifies the reactor core limits.

The Westinghouse ECCS reanalysis report is based on a steam generator
tube equivalent plugging level of twenty-four (24) percent and 1s
enclosed as Attachment III to this submittal.

Section II - Purpose of Modification to the Technical Specifications

The purpose of the modification is to revise the IP-3 Technical
Specifications so as to comply with the ECCS reanalysis for up

to 24% steam generator equivalent tube plugging. References to three
loop operating have been deleted from the Technical Specifications
since IP-3 is restricted to 10% power or less for less than four

loop operation.

- Section III - Impact of the Change to the Technical Specifications

‘ (a) IP-3 FSAR

The proposed changes to the Technical Specifications do not require
modifications of any system or subsystem. This change will permit
plant operations with a higher percentage of steam generator tubes

Pplugged. This requires a lower heat flux peaking factor value to

meet peak clad temberature requirements, based on the approved
Westinghouse 1981 model. The modification as proposed will not
impact the ALARA or Fire Protection Program at IP-3, nor will it
adversely impact the environment.

Section IV - Implementation of the Modification to the Technical
Specifications ~

The proposed changes to the Technical Specifications are included
as Attachment I to this letter.

Section V - Conclusion

The incorporation of these modifications: a) will not change the
probability nor the consequences of an accident or malfunction of
equipment important to safety as previously evaluated in the
Safety Analysis Report: b) will not increase the possibility for
an accident or malfunction of a different type than any evaluated
previcusly in the Safety Analysis Report; c¢) will not reduce the
margin of safety as defined in the basis for any Technical
Specification; and d) does not constitute an unreviewed safety
question. -

Section VI - References

(b) IP-3 SER




EMERGENCY CORE COOLING SYSTEM REANALYSIS
TOR STEAM GENZIRATOR TUZE 2LUGGING

LEVEL OF TWELVE PERCENT
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Pl

Ruptures.

*he loss of Cocolant Accicant (LOCZ) nas sean reanalyzed for Indian Foint
Unit 110 with 24% S.G. tubes plugged. The following i nformation amends

Safety Anaiysis Report section on Major Reactor Coolant System Pipe
The results are consistent with accaptance critaria proviced

in reference 1.

The descripticn of the various aspecis c¢f the LCCA analysis is given in
~al? — e i . . .
NCAP-88:9[‘]. Tne individual computar codes which comprise the Wesling-

house Smergency Core Cooling System 20C3) evaluaticn mcdel ars dascritec

-ty
lu
«?
-
O
3
wn
wr
0
1
()
-
N
-
[(\]
(&Y

in detail in separate reporis atong with code modific
in referencas 7, 9, 10, 11, 12, 13 and 14. The aralysis prasantad here

was pertormed with the 1881 version cf the evaluaticn mocel wnich incluces

-
(61

refarancs

3

modifications delineztad i

Page 1 of 84




indicated in fe

(8]
[11]

n

t

The znalysis of the

oss of ccolant acsident is performed 2t 102 per
of the licensed core gower rating. The pezk linezr power and totzl core
power used in the analysis ars ¢iven in Table 2. Since there is margin
between the value of pe;k linear power density used in this analysis and
the value of the peak linezr power density expeciad during plant operaz-
tion, the pezk clad téuperat're caleulatad in this analysis ig grezter
then the maximum clad tzmperaturs expectzd to exist.

Tab?e 1 p?isents the occurence time for various avents throughcut iﬂe

c- den* transient.

[
(11
—

Table 2 presents saisciad input values and resyits from the hot

N

sherma] transient calculetion. For these results, the hot spot is

o«

defined as the lecation of maximum peak clad TZmperzturssy Thal Toczs

tion is specified in Table 2 for each brezk analyzed. The leczticn is

et which presents elevaticn above the boticm of the

active fuel stack.

Table 3 presants a summary of the varicus ccntzinment systams Z2ramgters
and siructural parametars which were used as input ¢ bhe COCQO comouzer

(6]

¢ode used in this analysis.

Tables 4 and 5 present reflocd mass and 2snergy releasas te the <ontain-
ment, and the broken logp accumulater mass and energy release &0 une

contairment, respectively,




v

3.

-3

ne results of several sensitivity studies zre rencoriag . These
results ars for conditions which are nct limiting in nature and hence
are renoriad on 2 generic basis.

I

Figurss 1 through 17 present the transients for the principle parametzrs

for the brezk sizes analyzed. Tne following items are noted:

Figures 1A - 3C: Quality, mass veiccity and clad hezt trznsfer coefi-
“cient for the haotspot and burst lccatians
Figures 4A - 8C: Core pressurs, brezk flow, and cors pressuyre drep.

t
-0

gwrztas from 20th

11

The brezk flcw is the sum ¢F the 7

ends of the guiilotine break. The care pressure ¢rep

-
| a-
1S e

is taken as the pressure just befcrs the cores in
k] »
{ -

-
-
-

Lo the pressurs just beyond the ¢zIre out

core flow.

~-4
vy
]
D
(@]
w
bo |
(o

X

Figures Clad temperature, fluid tamperzture

ety

The clad and fluid temperaturss are fcr the hot spot

and burst locations

Figuras 1C0A - 11C: Downceomer and ccre watzar level during reficed, 2nd
flooding rata
i

Figures 12A - 1ZC: fZmergency core cociing systam fiewratas, for both

accumulater 2nd pumped sarsty injection
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3rezk energy releasa
ment wall condensing

the worst break

2nd csre power transients

Q.

uring Slcowcdown and the coniaid

ezt transfer coefiicient for

M=




Sranch Tecnhnical

pressure relief system design should include "an analysis of the reduction in

containment pressure resulting from the partial loss of containment atmosphere

-~
el

during tne accident for LTS dackarsssure detarminaticn.

sgan serformed for Indian Point “nit 3 basad on zhe 1imi

3 e = [ ] < -}
= J.4) which was cbtained using 7

Evaluation Mocel.

Yalyes in the containment sressure relief system will close shortly after

Py

)
che

beginning of a postulated LOCA transient based on

ment isolation signal.

-

1i

o]

consists of i single 10-inch pressure relie e.

This line is conservatively reorasentad in the analysis

mocel:

G wuith

as3ociat

[}

1. The fricticnai resistancs
axit bases, filters, duct work bends and skin fr

been considered.

system ducts at the inception of the LOCA.
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1 mixzure of stazm and air will pass zhrough tne containment pressure relief lines
during the time that the isolation valves are assumed to remain-open.

The affects of varying the exhaust gas composition have been investigated

by considering two extreme cases, air flow exclusively and steam flow

exc]usiveiy. For the purposas of this analysis it was conservatively

assumed that critical flow will be established thru the pressure relief lines

at the inception of the LOCA and will be maintained until valve closure time.

Equation (4.18) in refarence (17) was used to calculate the critical flow

of air thru the maximum available area (10" diameter/line). Figure 14 of

reference (18) was usad to establish the critical flow rate of steam through

the pressure relief lines. The total mass released during the time io which the

valves are assumed to be open is calculated as 247.3 lbs. of air or 178.5 lbs

of steam.

The reduction in containment ﬁressure srom the calculated mass loss is iess
than Q.1 psi in the casa of aither air flow or steam flow. A containment
pressure reduction of this magnitude on the ca1cu1atéd seak clad tamperature

(PCT) s expected to be minor (less than 1.0°F).

1f consideration of the effects of containment pressure relief on LOCA is
aprlied to the 24% tube plugging case (FQ=2.14), no-additioral reduction in

-1

ceaking is necessary.



For breaks up 9 znd including the double snced severznce of 2 reacior

coolant pipe, the Tmergency Corz Cooling System will mest the Aczzotiancs
3 g 2y :

Critaria as presentsd in lOCFRSO.iS.ET] That is:

1. The calcuylated pezk clad temperaturs does not axceed,ZZOOOF hasad

on a total core pazking facter of 2.20

2. The amoynt of fuel element cladding that rszcis chemically with
water or stzam does not axcsed 1 percant of the total amount of

Zircalloy in the rezcicr.

3. The clad tamperature trznsient is terminatsd 2t 2 time wnen the <ors

oxidzation

gecmetry is still zmenadls i3 ¢doling. The claddin

wy

limits of 17% are not excseded during or afiar gquenching.

4, The core tzmperature is reduced and dec2y hezt is remcved for an
xtended neriod of time, as required by the long-Tived radicaciivity

remaining in the core.
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