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TABLE 2.2-1 (Continued)
q -

g REACTOR PROTECTI0ft SYSTEM IllSTRUMEllTATIO?! TRIP SETP0f fits
t'1 ~

5 FutiCTIO!l UtlIT TRIP SETPolflT_ ALLOWABLE VALUES

fluclear Overpower ' < 125% of RATED TilERMAL POWER < 125% of RATED TilERMAL POWER8.
based on Pump Monitors (j) with three pumps operating with three pumps operating #

)^
!;
o < 56.9% of RATED TilERMAL POWER s 57.18% of RATED TilERMAL POWER
' ~ Uith one pump operating in each loop Uith one pump operating in each loopf

, ,

h < 0% of RATED THERMAL POWER with < 0.E8% of RATED TilERMAL POWER with
two pump operating in one loop and two pumps operating in one loop and
no pump operating in the other loop no pump operating in the other loop # g

m
,

< 0% of RATED TilERMAL i>0WER with < 0.28% of RATED TilERMAL POWER with
no pumps operating or only one pump no punips operating or only one pump
operating operating #

,

9. Reactor Containment Vessel 1 4 psig 1 4 psig #
. .

'?
m

.

U ) Trip may be manually bypas. sed when RCS pressure $ 1820 psig t / actuating Shutdown Bypass provMed that:

a. The fluclear Overpower Trip Se'tpoint is 1 5% of RATED TiiERMAL POWER
O b. The Shutdown Bypass RCS Pressure - liigh Trip Setpoint of 1 1820 psig is imposed, and

The Shutdown Bypass is rmoved when RCS Pressure >l900 psig.'' c.
Q

* Allowable valtb for Channel Functional Test
*AAllouable value for Channel Calibration"

# Allowable value for Channel Functional test and Channel Calibration

.

O

.

.

e
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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 which would result in the
release of fission products .to the reactor ccolant. 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 surfac.e temperature is slightly above the coolant saturation
temperature.

Operation above the upper oundary of the nacleate boiling regime
would result in excessive cladding temperatures because of the onset of
departu.0 fr.ca nucleate boiling (DNB) and the resultant sharp reduction
in heat transfer coefficient. DNS is not a directly measurable parameter
during operation anc -herefore THERMAL POWER and Reactor Coolant T2=per-.

ature and Pressure have been related to CNB through the BAW-2 DN3 flux
correlation . The DN3 correlatien has been developed to predict the DNB

f' s flux and the locatica of DNB for axially uniform and non-uniform heat
riux distributions. The local DNS heat flux ratio, CNBR, defined as the
ratio of the heat flux that would cause DNS at a particular core location
to the local heat flux, is indicative of the margin to DNS.

.

The minimum value of the CNBR during steady state operation, normal
operational transients, and anticipated transients is limited to 1.30.
This value corresponds to a 95 percent probability at a 95 percent
confidence level that DNS will not cccur and is chosen as an appropriate
margin to DNB for all operating conditions.

The curve presented in Figure 2.1-1 represents the conditions at
which a minimum DNBR of 1.30 is predicted for the maximum possible thermal
power 112% when the reactor coolant flow is 377,000 gpm,whichis102*ofthe[
design flow rate for four operating reactor coolant pumps. This curve is
based on the following nuclear pcwer peaking fa,ctors.with potential fuel
densification effects:

,

N N 'l
Fq = 2.67; Fig =1.78; FZ = 1. 50

.

..

The design limit power peaking factors are the most restrictive calcu-
lated at full power for the raage from all control rods fully withdrawn
to ninimum allcwable control rod withdrawai, and form the core DNER
design basis.7s
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<? r edor 4 .

. . - -. --



s.

m
SAFETY LIMITS

.

BASES
. _ .

The reactor trip envelope appears to approach the safety limit more
closely than it actually does because the reactor trip pressures are
measured at a location where the indicated pressure is abcut 30 psi
less than core cutlet pressure, providing a more conservative margin to
the safety limit. . .

The curves of Figure 2.1-2 are based on the more restrictive of two
thermal limits and ira-lude the effects of potential fuel densification:

1. The 1.30 DNER limit produced by a nuclesr power peaking
factor of F = 2.67 or the ccabination of the radial peak,
axia.1 peak a-d position of the axial peak that yields no less
than a 1.30 CNi?..

2. The combinati:.9 of radial and axial peak that causes central
fuel melting at the hot spot. The limit is 21.0 kw/f t.

%-

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

The specified ficw rates for curves 1, 2, and 3 of Figure 2.1-2
correspond to the expected minimum flow rates with four pumps , three
pumps, and one pump in each loop, respectively.

The curve of Figure 2.1-1 is the most restrictive of all possible
reactor coolant pump-maximum thermal power ccmbinations shown in BASES
Figure 2.1. The curves of BASES Figure 2.1 represent the conditions at
which a minimum DNBR of 1.30 is predicted at the maximum possible thermal'
power for the number of reactor coolant pumps in operation or the local
quality at the point of minimum DNBR is equal to 22%, whichever condition
is more restrictive. -

Using a local quality limit of 22% at the point of minimum DNBR as a
basis for curve 3 of BASES Figure 2.1 is a conservative criterion even
thcugh the quality at the exit is higher than the quality at the point of
minimum DNBR. '

,,

The CNER as calculated by the SAU-2 DNS correlation continually
increases frca point of minimum DN3R, so that the exit DNER is always
higher. Extrapolation of the correlation beyond its published quality
range of 22% is justified on the basis of experimantal data.

TH:.EE MILE ISLAND - UNIT 2 B 2-2
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SAFETY LIMITS

.

BASES

For each curve of BASES Figure 2.1, a pressure-temperature point
abose and to the left of the curve would rcsult in a DNER greater than
1.30 or a local quality at the point of minimum CNBR less than 22% for
that particular reactor coolant pump situation. The 1.30 DNER curve for
four pump operatica is more restrictive than any other reactor coolant
pump situation because any pressure / temperature point above and to the
lef t of the four pump curve will be above and to the left of the.other
curves. -

2 .1. 3 REACTOR CCCLANT SYSTEM PRESSURE ;

The restricti:n of this Safety Limit protects the integrity of the
Reactor Coolant Sys Em frca overpressurization and thereby prevents the
release of radienucli:es contained in the reactor coolant frca reaching-

the containment ata:r:here.

/'~'' The reactor pressure vessel and pressurizer are designed to Section
III of the ASME Boi'.er and Pressure Vessel Code which permits a maximum
transient pressure of 110%, 2750 psig, of desien pressure. The Reactor
Coolant System piping, valves and fittings, ar; designed to ANSI B 31.7,
2/6B Edition. Reactor Coolant System valves are designed to
ANSI 3 16.5-1963, MSSP-61 and MSSP-66. The maximum transient pressure
for the Reactor Coolant System valves is pennitted by ASME to be 110%, |
2750 psig of design pressure. The Safety Limit of 2750 psig is therefore
consistent with the design criteria and associated code requirements.

The entire Reactor Coolant System is hydrotested at 3125 psig,125%
of design pressure, to demonstrate integrity prior to initial operation.

s

.

.

.

.

. .

/"'s .
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LIMITING SAFETY SYST04 SETTINGS

EASES

The AXIAL POWER IMEALANCE boundaries are established in order to
prevent reactor thermal limits frcm being exceeded. These thermal limits
are either power peaking kw/ft limits or DNBR limits. The AXIAL POWER
IMBALA"CE reduces the power level trip produced by the f ux-to-flow ratio
.uch that the boundaries of Figure 2.2-1 are pro".uced. The flux-to-flow
ratio reduces the power level trip and associated reactor power-reactor
power-imbalance boundaries by 1.05% for a 1% flow reduction. '

.

RCS Pressure - Low, High and Variab;e Low
.

The High and Low trips are provided to limit the pressure range in
which reactor operation is permitted.

During a sl6w reac:i.ity insertien startup accident frca low po'.er
or a sicw reactivity inser:icn from high power, the RCS Pressure-High
setpoint is reached befcre the Nuclear Overpower Trip Setpoint. The trip
setpoint for RCS Pressure 2igh, 2355 psig, has been established to maintain
the system pressure belcw :he safety limit, 2750 psig, for any design -s stransient. The RCS Pressure-High trip is backed up by the pressurizer
code safety valves for RCS over pressure protection, and is therefere
set lower than the set pressure for these valves, 2500 psig. The RCS |

,
Pressure-High trip also backs up the Nuclear Overpower trip.

The RCS Pressure-Low,1900 psig, and RCS Pressure-Variable Lcw,
(13.00 T,,, F-5387) psig, Trip Setpoints have been established to main-
:lin :na":/;3 ratio greater than or equal to 1.30 for those dasign
accidents that result in a pressure reduction. It also prevents reactor
operation at pressures below the valid range of 0"5 correlation limits,
protection against CNB.

Due to the calibration and instrumentation errors, the safety analysis
used a RCS Pressure-Variable Low Trip Setpointof (13.00 T'ou. F-5927) psig. (

.

Nuclear Overpower Based on Pumo Monitors

In conjuction with the power / imbalance / flow trips the Nuclear Over-
power Based On Pump Mcnitors trip prevents the minimum core CNBP, from
decreasing belwo 1.30 by triping the reactor due to the loss of reactor -

coolant pump (s). The pump monitors also restrict the po .er level for the
number of pumps in operation.

O
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TABLE 3.3-1 (Continued)

TABLE NOTATION

*With the control rod drive trip breakers in the closed position and
the control rod drive system capable of rod withdrawal.

**When Shutdown Bypass is actuated.

#The provisions of Specification 3.0.4 are not applicable.
-10##High voltage to detector may be de-energized above 10 amps on bcth

Intermediate Range channels.

(a) Trip may be manually bypassed when RCS pressure < 1820 psig by
actuating Shutdown Bypass provided that:

(1) The Nuclear Overpower Trip Setpoint is < 5% of RATED THERMAL
POWER.

.

(2) The 5 -d:wn Bypass RCS Pressure--High Trip Setpoint of < 1320
psig is imposed.

~
*

(3) The Shutdown Bypass is removed when RCS pressure .> 19CO psig.,s
.

(b) Trip may be bypassed during testing pursuant to Special Test
Exception 3.10.3.

'

ACTICN STATEMENTS
,

ACTICM 1 - With the nurber of channels CPERAGLE one less than required
by the Minimum Channels OPERABLE requirement, restore the
inoperable channel to CPERABLE status within 48 hours or
be in at least HOT STANDBY within the next 6 hours and/or
open the control rod drive trip breakers.

With the number of OPERABLE channels one less than theACTION 2 -

Total Number of Channels STARTUP and/or PCUER OPERATION
may proceed provided all of the following conditions are .

satisfied;

a. The inoperable channel is placed in the tripped
condition within one hour.

'
'

~ b. The Minimum Channels OPERABLE requireaent is -

met; however, one additional channel may be
bypassed for up to 2 hours for surveillance
testing per Specification 4.3.1.1.1,

r
.
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TABLE 3.3-3 (Continued)

TABLE NOTATICN

Trip function may be bypassed in this MODE with RCS pressure*

below 1920 psig. Bypass shall be autcmatically removed when RCS
pressure exceeds 1950 psig.

3 channels per Autcmatic Actuation Logic, Each R. B. Pressure High**
.

Channel trips cne Sa'ety Injection Channel and one R. B. Cooling &
Isolation Channel.

3 channels per Autcmatic Actuation Logic, R. B. Spray Valves are***

actuated by R. B. Cooling and Isolation.

**** Trip functicn may be bypassed in this mode with steam generator
pressure < 500 psig. Rypass shall be removed when steam generatcr
pressure > 5:: psig.

# The provisicns of Specification 3.0.4 are not applicable.

(

.
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