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2.0 SAFFTY LIMITS

LIMITING SAFETY O7CTE) CETTINGS

2.1 FUEL CLADDING INTEGRITY

&rlicabili Ly:

Applies to the interrelated .ariavles
associated with fues: thermal behavior.

Obzoctiv»:

To establish limits below which the interrity
of the fuel cladding is preserved.

Specification:

A. When the reactor pressure is greater
thar 600 psiz, the combination of reactor
ccolant core flow and reactor thermal
power transferred to the coolant shall
not exceed the limit shown in Figure

2.1.1. The safety limit is exceeded when the

reactor coolant . core flow and thermal
power transferred to the coolant results
in a point above or to the left of the
limit line.

FUEL CLADUING TWTESRITY

Applicabis.ty:

Applies to irap settinrs of the nstruments
and devices which are provided fc prevent
the reactor uysten soloty | 5 From

beines exceed. 2

Objective:

To gefine the levs!) of LE_ g ess variatles
at which autciulic prate-tive zetion is
initiat«l to prevent the gatety limits from

Leing ex o+ o

Specificalivu:

The limiting safely cystenm settines shall be
as specified bhelow:

A. Neutron Fiux Scrw

1. APRM -- The A EM Inv s rwe trip setting
shall be a5 shown in Figuvr=> 2.3.1 unless
the combination of pocwer and peak heat
flux iz above “1Le applicable curve in Figure
2.3.2. Vhen the combinalion of power and peak
heat flux is abose the curve in Figure 2.3.2,
a scram setting (S) ss given by:
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Faces Continuecd:

2.1 The desig: basis critical heat Ulux is based on an interrelationship of reaczt

¢ o0 1ant oW G “team
quality. OSteam qunlity is determined bty reactor pows r, presoure, and coolat vigt eulnlpy. r
turn, is 3 function of feedwater Lemperature and to a lesser je.r e res SO wiltlay Lewul. Tl -
tion is based upon experimental data token over the pressurc range of interszt io o Pk, &ad U '
relation line was very conservatively drawn below all the availabie d3ta. Jincs 4% Tal r 3
was drawn below the data. “here (s a2 very hich probability that operation st 47 ISR safary 3
would mot result in a critical neat flux occerrence. In =wddition., if = Critat ol et TILn were e 4 o

clad perforation would not necersarily be expected. Cladding temperatores woutd

mately 1100 F which is below the reriorilion teeocrature of f¥he cluadiin- m ey 1. Th s ba e

verified by tests in the General Electric Test Ketcior (GETR) where fuc! £ avlar i €ocirs t o

cperated :bove the critical hest flux for sipnifican® period of time (20 ninme £) withomt elad vy - . (1)
Curves ar« preszented fo- two different presr-ures in Figure Poi . Tne wppo. tarse ic bnsed on a t i
operating pressure of 1000 rsir. Th lower curve iz based o pressute of 1258 p=2t- o To e coo§

reactor pressure ever ecpected to exiie ' 129 peir, and thereiore, t'e culy il R =11

conditions with interpciat.on. 11 ri-clor prescare chowld ever rczceed 1250 L S el 9

it would e assumed that the safely lim % has leen violated. For pr- <Ly dl . i £ Dl Ol i

the lowest pressure used in the criticy’ heat fiux data, amd 1000 psig, th: v r 4 cuywe iz appl e

with dncreased margin,

The power shape assumed in the calculation of these curves was based on design limits and results in a
total peaking factor of 3.08 for 7x7 fuel and 3.04 for 8xf fuel. For any peaking of smaller magnitude,
the curves are comservative. The actual power distribution in the core is established by specified
crntrol rod sequencrs and is monitored continuously by the in-core lLocal Power Range Monitor (LPRM) System,
To maintair applicability of the safety limit curve, the safety limit will be lowered according to the

equation given in Figure 2.1.1 in the rare event of power operation with 3 total pesking factor in excess
of the design value,

(1) T. Sorlie, et. al. - "Experiences with Upera’ing BWR Fuel Rods above the Critical Heat Flux" -
Nucleonics, Vol. 23, No. &, April, 1955,
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Basce Continued:

2.

2ok

1
!

During transient operation, the heat flux would lag behind the neutron flux due to the inherent heat
transfer time constant of the fuel. Also, the limiting safety system scram settings are at values which
will not allow the reactor to be operated above the safety limit during norma’ operation or during other
plant operating situations which have been analvzed in detail (4,5,6,7). 1In addition, control! rod scrams
are such that for normal operating transients thie neutron flux transient is termina*ed before a sigrificant
increase in surface heat flux occurs. Scram times of each control rod are checked «~ach refueling outage
to assure the ingertion times are adequate. Exceeding a neutron flux scram setting and a delay in the
control rod action to reduce neutron flux to less than the scram setting within 0.95 seconds does not
necessarily imply that fuel is damaged; however, for this specification a safety limit viclation will be
assumed anytime a neutron flux scram setting of the APRM's is exceeded for longer than 0.95 seconds.

Analysis within the nominal uncertainty range of all appropriate significant parameters, show that if
the scram occurs such that the neutron flux dwell time above the limiting safety system setting is less
than 0.95 seconds, the safety limit will not be exceeded for normal turbine or generator trips, which
are the most severe normal operating transients expected.

The computer provided with Monticello has a sequence annunciation program which will indicate the sequence
in which scraws occur such as neutron flux, pressure, etc. This program also indicates when the scram set
point is cleared. This will provide information on how long a scram condition exists and thus provide some
measure of the energy added during a transient. Thus, computer information normally will be available for
analyzing scrams; however, {f the computer {nformation should not be available for any scram analysis,
Specification 2.1.C.2 will be relied on to determine if a safety limit has been vioiated.

During periods when the reactor is shut down, consideration must also be given to water level requirements
due to the effect of decay heat. If reactor water level should drop below the top of the active fuel during
this time, the ability to cool the core is reduced. This reduction in core cooling capability could lead to
elevated cladding temperatures and clad perforation. The core will be cooled sufficiently to prevent clad
melting should the water level be reduced to two-thirds the core height. Establishment of the safety limit

at 12 inches above the top of the fuel provides adequate margin. This level will be continuwously monitored
whenever the recirculation pumps are not operating.

(4) FSAR Volume I, Section 111-2.2.3

(5) FSAR Vol!ume I:I, Sectiomns XIV-5

(6) Supplement on Transient Aualyses submitted hy NSP to the AEC February 13, 1973

(7) Letter from NSP to the AFC, "Planned Reactor Operation from 2,000 MWD/T to end
of cycle 2", dated August 21, 1973
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