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SAFETY LIMI’AND LIMITING SAFETY SYSTEM SETRGS

Safety Limit - Reactor Core

The Minimum DNBR of the reactor core shall be maintained greater than
or equal to the DNB correlation safety limit.

Correlation Safety Limit
XNB 1.17
ANFP 1.154

Applicability
Safety Limit 2.1 is applicable in HOT STANDBY and POWER OPERATION.
Action

If a Safety Limit is exceeded, comply with the requirements of
Specification 6.7

Safety Limit - Primary Coolant System Pressure (PCS)

The PCS Pressure shall not exceed 2750 psia.
Applicability

Safety Limit 2.2 is applicable when there is fuel in the reactor.
Action

If a Safety Limit is exceeded, comply with the requirements of
Specification 6.7

Limiting Safety System Settings - Reactor Protective System (RPS)
The -RPS trip setting 1imits shall be as stated in Table 2.3.1.

Applicability .

Limiting Safety System Settings of Table 2.3.1 are agﬁ1icab1e when
the associated RPS channels are required to be OPERABLE by
Specification 3.17.1.

Action

If an RPS instrument setting is not within the allowable settings of
Table 2.3.1, immediately declare the instrument inoperable and

-complete corrective action as directed by Specification 3.17.1.

Amendment No. 31, 7B, #3, 118, 137,
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. TABLE 2.3.1 ‘

REACTOR PROTECTIVE SYSTEM TRIP SETTING LIMITS

Four Primary Coolant Three Primiry Coolant
RPS Trip Unit Pumps Operating Pumps Operating
1. °~ Variable High <15% above core power, <15% above core power
Power with a minimum of with a minimum of
<30% RATED POWER <15% RATED POWER
and a maximum of and a maximum of
<106.5% RATED POWER. <49% RATED POWER.
2. PCS Flow >95% Full PCS Flow. >60% Full PCS Flow.
3. High Pressure <2255 psia. <2255 psia.
Pressurizer
4. Thermal Margin/ - (a) ' (a)
Low Pressure ,
5. Steam Generator Above the feedwater Above the feedwater
Low Water Level ring center line. ring center line.
6. Steam Generator >500 psia. >500 psia.
Low Pressure :
7. Containment High <3.70 psig. <3.70 psig.
Pressure
(a) The ﬁressure setpoint for the Thermal Margin/Low Pressure Trip, P, .., is
the higher of two values, P, and P, both in psia:

Poin = 1750

Por = 2012(QA)(QR,) + 17.0(T;,) - 9493

where:

QA = -0.720(ASI 1.028; when -0.628 < ASI < -0.100
QA = -0.333(ASI + 1.067; when -0.100 < ASI < +0.200
QA = +0.375(ASI) + 0.925; when 4+0.200 < ASI < +0.565
ASI = Measured ASI when Q > 0.0625

ASI = when Q < 0.0625

QR, = 0.412(Q) + 0.588; when Q< 1.0

QR, = Q; when Q > 1.0

Q = Core Power/Rated Power

T., = Maximum primary coolant inlet temperature, in °F.

ASI, T;,, and Q are the existing values as measured by the associated
instrument channel.

Amendment No. 21, 2@, 118, 138,
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TABLE 4.1.1

Minimum Frequencies for Checks, Calibrations and Testing of Reactor Protective System

Surveil lance .
Channel Description Function Frequency Surveillance Method

1. Power Range Safety Channels a. Check _ S a. Comparison of four-power channel readings.
b. Check™ D b. Channel adjustment to agree with heat balance calculation.

Repeat whenever flux-AT power comparators alarms.
c. Internal test signat.
R d. Channel alignment through measurement/adjustment of
internal test points.

c. Test Hm

d. Cal ibrate!®!

2. Wide-Range a. Check S a. Comparison of channel indications.
Neutron Monitors b. Test b. Internal test signal.
c. Calibrate R c. Channel alignment through measurement/adjustment of
internal test points.

h-

3. Reactor Coolant Flow a. Check ) a. Comparison of four separate total flow indications.
b. Calibrate R b. Known differential pressure applied to sensors.
c. Test u2 c. Bistable trip tester.!!
4, Thermal Margin/Low a. Check:'® S a. Check:
Pressurizer Pressure ) (1) Temperature (1) Comparison of four separate calculated trip pressure
input ' set point indications.
(2) Pressure (2) Comparison of four pressurizer pressure indications.
input Same as 5(a) below.)
b. Calibrate R b. Calibrate:
(1) Temperature (1) Known resistance substituted for RTD coincident with
input known pressure and power input.
(2) Pressure (2) Part of 5(b) below.
input
c. Test w2l c. Bistable trip tester.'"
5. High-Pressurizer Pressure a. Check ‘® S a. Comparison of four separate pressure indications.
' b. Calibrate R b. Known pressure applied to sensors.
c. Test 2 c. Bistable trip tester.
4-3
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TABLE 4.1.1

Minimum Frequencies for Checks, Calibrations and Testing of Reactor Protective System (continued)

Channel Description

10.

1.

Steam Generator Level

1

Steam Generator Pressure

Containment Pressure

Loss of Load

Manual Trips

Reactor Protection System
Logic Units

Axial Shape Index (ASI)

AT Power

Surveil lance
Function

a.
b.
c.

c.

a.
b.

Check
Calibrate
Test

. Check

Calibrate
Test

Calibrate
Test

Test

Test

Test

Test

Check!”!
Check'®
Test

Frequenc

H(m

M2

R
M2

Hu)

o

4-4

Survei l lLance Method

Comparison of four level indications per generator.
Known differential pressure applied to sensors.
Bistable trip tester.!!

Comparisons of four pressure indications per generator

. Known pressure applied to sensors.
. Bistable trip tester.

. Known pressure applied to sensors.
. Simulate pressure switch action.

Manually trip turbine auto stop oil relays.
Manually test both circuits.

Internal test circuits.

Known power inputs applied to Thermal Margin Calculator.

Same as 1(a).

. Same as 1(b).
. Known temperature inputs applied to Thermal Margin

Calculator.

Amendment No 39, 66, 118, 130
March 23, 1990




JABLE 4.1.1
Minimum Frequencies for Checks, Calibrations and Testing of Reactor Protective System (continued)

Surveil lance

Channel Description Function Frequenc Survei l Lance Method
14. Thermal Margin Calculator a. Check . Q a. Verify constants. -
NOTES:

(1) The bistable trip tester injects a signal into the bistable and provides a precision readout of the trip set point.

(2) ALl monthly tests will be done on only one of four channels at a time to prevent reactor trip. '

(3) Adjust the nuclear power or Ar power until readout agrees with heat balance calculations when above 15X of rated power.
(4) Deleted ‘ |

(5) It is not necessary to perform the specified testing during prolonged periods in the refueling shutdown condition
If this occurs, omitted testing will be performed prior to returning the plant to service. '

(6) Also includes testing variable high power function in the Thermal Margin Calculator.
(7) Required if the reactor is critical.

(8) Required when PCS is >1500 psia.

FREQUENCY Notation

Notation Freguency
S At least once per 12 hours.
D At least once per 24 hours.
] At least once per 7 days.
M At least once per 31 days.
Q At least once per 92 days.
SA At least once per 6 months.
R At least once per 18 months.
P Prior to each start-up if not done
previous week.
NA Not applicable.
4-5
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2.0

2.1

BASIS - SafelTy Limits and Limiting Safety Sygm Settings

Basis - Reactor Core Safety limit

To maintain the integrity of the fuel cladding and prevent fission
product release, it 1s necessary to prevent overheating of the
cladding under normal operating conditions. This is accomplished by
oEerating within the nucleate oi]ing regime of heat transfer,
wherein the heat transfer coefficient is large enough so that the
clad surface temperature is only s]ight]y greater than the coolant
temperature. The upper boundary of the nucleate boiling regime is
termed "departure from nucleate boiling" (DNB). At this point, there
is a sharp reduction of the heat transfer coefficient, which would
result in high-cladding temperatures and the possibility of cladding
failure. A]though DNB is not an observable parameter during reactor
operation, the observable parameters of thermal power, primary
coolant fiow, temperature and pressure, can be related to DNB through
the use of a DNB Correlation. DNB Correlations have been developed
to predict DNB and the location of DNB for axially uniform and
nonuniform heat flux distributions. The local DNB ratio (DNBR),
defined as the ratio of the heat flux that would cause DNB at a
particular core location to the actual heat flux, is indicative of
the margin to DNB. The minimum value of the DNBR, during steady-
state operation, normal operational transients, and anticipated
transients is limited to DNB correlation safety 1imit. A DNBR equal
to the DNB correlation safety limit corresponds to a 95% probability
at a 95% confidence level that DNB will not occur which is considered
an appropriate margin to DNB for all operating conditions.

The reactor protective system is designed to prevent any anticipated
combination of transient conditions for primary coolant system
temﬁerature, pressure and thermal power level that would result in a
DNBR of less than the DNB correlation safety limit. The Palisades
safety analyses uses two DNB correlations. The XNB correlation
discussed in References 1 and 2 determines the safety limit for those
fuel assemblies initially loaded in Cycle 8. The ANFP correlation
discussed in References 4 and 5 determines the safety limit for those
fuel assemblies initially loaded in Cycle 9 and later. Fuel
assemblies initially loaded in Cycle 8 are of a different
construction than later assemblies which utilize a High Thermal
Performance design.

The minimum DNBR analyses are in accordance with Reference 6.
References

XN-NF-621(P)(A), Rev 1
XN-NF-709

Updated FSAR, Section 14.1.
ANF-1224 SP&(A), May 1989
ANF-89-19 § A, January 1990
XN-NF-82-21(A), Revision 1

AN WA —

Amendment No. 21, 43, 118, 137,
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2.0

2.2

BASIS - Safety Limits and Limiting Safety Sygm Settings

Basis - Primary Coolant System Safety Limit

The primary coolant system'? serves as a barrier to prevent
radionuclides in the ?rimary coolant from reaching the atmosphere.
In the event of a fuel cladding failure, the primary coolant system
is the foremost barrier against the release of fission products.
Establishing a system pressure limit helps to assure the continued
integrity of both the primary coolant system and the fuel cladding.
The rimar¥ Coolant System design pressure is 2500 psia. The maximum
allowable rimar{ Coolant System transient pressure is limited by the
pressure vessel limit (ASME Code, Section III) of 110% of design
gressure and by the piping, valve, and fitting 1imit (ASA Section
31.1) of 120% of design pressure. The initial hydrostatic test was
conducted at 125% of design ?ressure (3125 ﬁsia) to verify the
integrity of the primary coolant system. Thus, the safety limit of
2750 psia 51&8% of the 2500 psia design pressure) has been
established. The settings of the reactor Hi?h Pressure Trip,
primary safety valves, and secondary safety valves have been
established to assure never reaching the primary coolant system
safety 1imit. Additional assurance that the nuclear steam supply
system (NSSS% pressure does not exceed the safety limit is provided
by the normal setting of the atmospheric steam dump and turbine
bypass valves of 900 psia.

References

1) Updated FSAR, Section 4.
2) Updated FSAR, Section 4.3.

Amendment No 28, 118,
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2.0
2.3

BASIS - Safety Limits and Limiting Safety Svgm Settings

Basis - Limiting Safety System Settings

The reactor protective system consists of four instrument
channels to monitor selected plant conditions which will
cause a reactor trip if any of these conditions deviate
from a ?reselected operating range to the degree that a
safety limit may be reached.

1. Variable High Power - The Variable High Power Trip (VHPT) is
incorporated in the reactor protection system to provide a
reactor trip for transients exhibiting a core power increase
starting from any initial power level (such as the boron dilution
transient). The VHPT system provides a trip setpoint no more
than a predetermined amount above the indicated core power with a
sgecified upper limit. Operator action is required to increase
the setpoint as core power is increased; the setpoint is
automatically decreased as core power decreases. Provisions have
been made to select different set points for three pump and four
pump operations.

Durin% normal plant operation with all primary coolant pumps
opera in?, reactor trip is initiated when the reactor power level
reaches 106.5% of indicated rated power. Adding to this the
possible variation in trip point due to calibration and
instrument errors, the maximum actual steady state power at which
a trip would be actuﬁted is 115%, which was used for the purpose
of safety analysis.

2. Primary Coolant System (PCS) Low Flow - A reactor trip is
provided to protect the core agajﬂst DNB should the coolant flow
suddenly decrease significantly. Flow in each of the four
coolant 100ﬁs is determined from pressure drop from inlet to
outlet of the steam generators. The total flow through the
reactor core is determined, for the RPS flow channels, by
summing the loop pressure drops across the steam generators and
correlating this pressure sum with the sum of steam generator
differential pressures which exists at 100% flow (four pump
operation at full power t w%. The normal flow with three pumps
operating is 74.7% of Fulil PCS Flow. Full PCS flow is that flow
which exists at RATED POWER, at full power T_,., with four pumps
operating.

During four pump operation, the Low Flow Trip setting of 95%
insures that the reactor cannot operate when the flow rate is
less thaﬂ 93% of the nominal value considering instrument
errors.

Provisions are made in the reactor protective system to permit
operation of the reactor at reduced power if one coolant pump is
taken out of service. These low-flow and high-flux settings have
been derived in consideration of instrument errors and response
times of equipment involved to assure that thermal margin and
flow stability will be mgintained during normal operation and
anticipated transients. For reactor operation with one

coolant pump inoperative, core power must be reduced and then the
Variable High Power and Low Flow setpoints must be adjusted to
the three pump values before the pump may be stopped.

Amendment No. 23X, 118, 137,
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2.0 BASIS - Safely Limits and Limiting Safety Sygm Settings

2.3 B

3.

4.

sis - Limiting Safety System Settings (continued)

High Pressurizer Pressure - A reactor trip for high pressurizer
pressure is provided in conjunction with the primary and
secondary safety valves to prevent primary system overpressure
(Specification 3.1.7). In the event of loss of load without
reactor trip, the temperature and pressure of the Rrimary coolant
system would increase due to the reduction in the heat removed
from the coolant via the steam generators. This setting is
consisten&”with the trip point assumed in the accident

analysis.

Thermal Margin/Low Pressure (TM/LP) Trip

The TM/LP trip system monitors core power, reactor coolant
maximum inlet temperature, (T, ), core coolant system
pressure and axial shape index. The Low Pressure Trip limit
§P§"f is calculated using the equations given in Table

The calculated Timit (P, ) is then compared to a fixed Low
Pressure Trip limit (p-:f. The auctioneered highest of
these signals becomes the trip limit (Perip) . Prrip 1S
compared to the measured PCS pressure and’a tri gigna] is
%enerated when the measured pressure for that channel is less

han or equal to P, . A pre-trig alarm is also generated
Xgen P is less than br equal to the pre-trip setting Ptrip +

The TM/LP tri? set points are derived from the 4-pump operation
core thermal limits through application of appropriate allowances
for measurement uncertainties and processin% errors. A pressure
allowance of 165 psi is assumed to account for instrument drift
in both power and inlet temperatures, calorimetric power
measurement, inlet temperature measurement, and primary system
pressure measurement. Uncertainties accounted for that are not a
part of the 165 psi term include allowances for assembly power
tilt, fuel pellet manufacturing tolerances, core flow measurement
uncertainty and core bypass flow, inlet temperature measurement
time delays, and ASI measurement. Each of these allowances and
uncertainties are included in the.development of the TM/LP trip
set point used in the accident analysis.

Amendment No 23X, B2, 118,
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2.0 BASIS - Safety Limits and Limiting Safety wgm Settings

2.3 Ba

sis - Limiting Safety System Settings (continued)

Low Steam Generator Water Level - The low steam generator water

evel reactor trip protects against the loss of feed-water flow
accidents and assures that the design ?ressure of the primary
coolant sKstem will not be exceeded. The specified set point
assures that there will be sufficient water inventory in the
steam generator at the time of trip to allow a safe and orderly
plant shutdown and to prevent steam ggﬂerator dryout assuming
minimum auxiliary feedwater capacity.

The setting listed in Table 2.3.1 assures that the heat transfer
sur{gce](tubes) is covered with water when the reactor is
critical.

Low Steam Generator Pressure - A reactor trip on low steam
generator secondarK pressure is provided to protect against an
excessive rate of heat extraction from the steam generators and
subsequent cooldown of the primary coolant. The setting of 500
psia is sufficiently below the rated 1oad operating point of 739
psia so-as not to interfere with normal operation, but still high
enough to provide the required protection in the event of
excessively high s&sam flow. This setting was used in the
accident analysis.

Containment High Pressure - A reactor trip on containment high
Bressure is provided to assure that the reactor is shutdown
efore the initiatjgn of the safety injection system and

-containment spray.

References

CONO N8 W) ==

EMF-91-176, Table 15.0.7-1

Updated FSAR, Section 7.2.3.3.
EMF-91-176, Section 15.0.7-1
XN-NF-86-91(P)

ANF-90-078, Section 15.1.5
ANF-87-150£NP), Volume 2, Section 15.2.7
Updated FSAR, Section 7.2.3.9.
ANF-90-078, Section 15.2.1

Amendment No 31, g7, 118, 137,
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- 2.0
2.1

SAFETY LIMQ AND LIMITING SAFETY SYSTEM Sw

SAFETY LIMITS - REACTOR CORE
Applicabilit

Swrmvy  Lisi™ 2.0 1 APPUCASLL - en?s ' |
This—speeification—applies—when—the—reacter—s in ot standby
condittomn , 4‘(,52””/

-Objectiv

and (power operation) £ :
' LG , i ey

e intpgrity of the-fuel cladding and-prevent zﬂg/. {::::::53
gnifi€ant amounts”of fission produgts to the primary

se of45i
Tant.

Specifications

AUN | MUURA - . ’ .
TheIﬂDNBR of the reactor core shall be maintained greater than or
equal to the DNB correlation safety limit.

Basis

To maintain the integrity of the fuel cladding and prevent fission.
product release, it 1s necessary to prevent overheating of the

.cladding under normal operating conditions. This is accomplished by
0

ogerating within the nucleate boiling regime of heat transfer,
wherein the heat transfer coefficient is large. enough so that the
clad surface temperature is only sTightIy greater: than the coolant ..
temperature. The upper boundary of the nucleate boiling regime is 3

termed "departure from nucleate boi11n$F=(DNB)a= At- this point, there
er

is a sharp reduction of the heat trans coefficient, which weuld 32

‘result in high-cladding temperatures and the possibility of cladding .

failure. Al hough.DNB is not an observable parameter during reactor
operation, the observable parameters of thermal power, primary

coolant fiow, temperature and pressure, can be related to DNB through
the use of a DNB Correlation. DNB Correlations have been developed

to predict DNB and the location of DNB for axially uniform and
nonuniform heat flux distributions. The local DNB ratio (DNBR),

‘defined as the ratio of the heat flux that would cause DNB at a

particular core location to the actual heat flux, is indicative of

~the margin to DNB. The minimum value of the DNBR, during steady-

state operation, normal operational transients, and anticipated
transients is limited to DNB correlation safety limit. A DNBR equal
to the DNB correlation safety limit corresponds to a 95% probability
at a 95% confidence level that o : :

2-1 .
' Amendment No. 118, 137
+ebruary-20—-1991-—



2.1 SAFETY LIMII’ REACTOR CORE (Contd) ' .

 DNB will not occur which is cons1dered an appropriate marg1n to DNB
for all operating conditions. , |

The reactor protective system is designed to prevent any anticipated
combination of transient conditions for. primary coolant system
temRerature, pressure and thermal power level that would result in a
DNBR of less than the DNB correlation safety limit. The DNB
correlations used in the Palisades safety analysis are listed in the
following table.

A I“(—LU DE?

. -“r"‘\
" (ot LK Safe;y
§AF¢Tﬂ Limit
el T XNB 1.17

ANFP 1.154

The MDNBR analyses'are performed‘in accordance with Referepce 6.

References S
(1) XN-NF- 621(P)(A) Rev 1 L
(2) XN-NF-709 S
(3) Updated. FSAR,. Section 14 l
4) ANF-1224 ;Pg(ﬂ) ‘May 1989
(5) ANF-89-19 { January 1990
6) XN-NF-82-21( ), Rev1s1on 1

2-2 : ' . T . '

~ Amendment No. 3é, $3, 118, 37—
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SAFETY LIMQ - PRIMARY COOLANT SYSTEM PRESQE

Applicability
(XBb}fE& toAfe 1imigfaﬂ'primapy’coo1aq;/3ystem ppéssurep—C—

To m:} tain the j egr1ty the prim coolant tem apd” to [
predent the retéase of nificant ounts of £1ssion duct
activity tosthe primary-coolant.
L4

Specification AT:ZL

FCS 1cpsI

i ressure_shall not exceed 2750 psiajwhen AR ¥

there are fuel assemblies in the reactor vessel.
Basis - | " o

The primary coolant system ‘“serves as a barrier to prevent
radionuclides in the primary coolant from reaching the atmosphere.

In the event of a fuel cladding failure, the primary coolant system
is the foremost barrier against the release of fission products.
Establishing a system pressure limit helps to assure the continued
integrity of both the primary coolant system and the fuel cladding.:
The maximum transient pressure allowable in the primary coolant =
system pressure._vessel under the ASME Code, Section III, is 110% of?u
design pressure.. The maximum transient pressure allowable in the #
primary coolant system piping, valves and fittings under ASA Section
B31.1 is 120% of design pressure. . Thus, the safety limit of 2750

psia (110%. of the 2500 psia des1gn pressure) has been established.®
The settings and capac1ty of the secondary coolant system safety
valves (985-1025 psig)‘®, the reactor high- pressure trip (<2400 psia)
and the primary safety valves (2500-2580° psia)“have been established
to assure never reaching the primary coolant system pressure safety
limit. The initial hydrostatic test was conducted at 3125 psia (125%
of design pressure) to.verify the integrity of the primary coolant
system.  Additional assurance that the nuclear steam supply system
(NSSS).. pressure does not exceed the safety limit is provided by
setting the secondary coolant system steam dump and bypass valves at |
900 psia. =

“ﬂ ated FSARv Section 4.
15 pgated FSAR* Section 4.3.

2-3 E '
' Amendment No 28, 8
November~l5-~—1+o88~



2.3
v Applicabil u)i @bw APLICRS LT 1y ’BuOQB

hi%ﬁec jcati gﬁﬂi to reactor Arip e'tting and bypafses for '

finstrument 1€ Z{ é - ! . -
ovide For -autor:?c/protec ve ac l{pﬂ/m ‘the”even ha —6_,,

Lfmcipa] ‘process vafiables approach asSafety Ximit. J

eci ti

The trip setting limits Gnd:the i
dypasses for the instrument channels) shall be as. stated fin Table
2.3.1. p-=N oo enm

’6’“6 ' The TM/LP trip system monitors core power, reactor coo'lzant
maximum inlet temperature, (T,), core coolant system. .
pressure and axial shape index. The low pressure trip ’Hmt
. {P,,,) is calculated using the fo]]ovnng equatwn .

P = 2012(QA)(0R) + 17 0(1,,) -ﬁ9493 ‘

Eoyr

MOVE™ TO where: . o | - _
FoLLow) /R, = 0. 412(0) +0. 588 Q< 1.0-. Q = core power
AarAe B Q L .Q“:> 1.0 rated'.p,ower' o
2.2\ | QA = oy S720(AST) + 1 ‘ozs 20.628 < ASI < Z0.100 .~ - -

W0 : = .-0.333(ASI) + 1.067 =0.100 < ASI < 40.200 -~ *
dpb”;«,g_ = .+0.375(ASI) + 0.925 '.+0.200 < ASI s'a-0.565 g
ag;;“;«; = 1.085 when Q <. 0.0625 - L
, . [The ca]cu]ated 'Iimit (P, or) 28 gthen compared to a ‘fixed Tow
MoveD | pressure trip limit" (p_,,.) “The. auctioneered highest of these
-0 / signals becomes the :trip limit (P,..). P,., is compared to the
‘ ‘measured reactor coolant pressure (ﬁ) and a trip signal is-
TBastS generated when P is less ‘than or equal to P, .. A pre-trip alarm

is also generated when P is less than or equael ‘to the pre-trip
settmg P,,,, + AP, : '

Am”; &0 Y-

$At=ew Sﬂ—*’f"’"“ oF |
soc aTErs RPS cHANNRLS pra RO LIEED: T B2

In-*seéz;- z3.l ;:'L_ APPLICAD L wymEd

OTVERABLE.

L’M [ agl A' (——
THIE  AS

- Y S?ec:ncnnod EAMA P o o S

A SN (Aww} 2-4 o o '
’__C':_ﬂ_,,/ Amendment No. 118, 237
—February=20~3991 .
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ﬁTABLE 2.3.1 ’

Reactor Protective System Trip Setting LimitS

1

- — Four Primary Coolant Three Primary Cgqlant
R7S ‘Q‘(U‘“' . ~__Pumps Operating _Pumps Operatinq@*‘z’/
'ﬁu '{% . :
1. Var1iy} High <¥0% above core power, <% above core power
Powe with a minimum setpeint with a minimum setpe+mt

of <30%\af rated power = %af <15% rated power
and a maximum of <106. 5% and a maximum of <49%

_ &1 rated power &f rated power
' VC’S FLON FuLL ¢S Flow Foio P(,S 'FLOUJ
2. Primary— 295% ef-Primary—Cootent 260% ;
Coatant—F a £ ow—tt 5 el ow—h—F
3. High Pressure <2255 Psia : <2255 Psia
Pressurizer ‘
4 Th 1M La—mheebl»e @ i '
. ermal Margin = . —Reptaced-by—¥ariabte
Low Pressure“’j”' Himits— © dHegh—Power—Frip—and
© S0PstaMimimumtow-
5. Steam Generator Not—tower—Than-the . Net—tower—Then—the—Cefter ~
Low Water Level Gerter—time—of : Hho—ofteed-Water—Ring— .
i ovz— THR. FERSWAYRR
AGOUZ. THE mwmt . k\'lcf— emm LinNg <
Q- cENTe LNE .
6. Steam Generator - 2500 Psia o "zs'oo‘% Psia:
Low Pressur - S : S
7. Containment High <3.70 Psig ' <3.70 Psig
Pressure ' , : ' ; o

, ,provide for the conduct of reactor internals no_1$e onitoring test
measurements.

7

For TH& Tl rmac NMaecrnfLow lmswt,‘ Ter?

@Q TH& Penssurn se_"""’b'“" o
Tre? 15 THE. wmome HIGHER of TWo varves aw #un Yuar, Tom 1w ”5"‘
) ot
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Amendment No.. 31, 89, 118, 438~
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2.3 LIMITiNG SAFETY QTEM SETTINGS - REACTOR PRO_TEC .SYSTEM (Contd)
Bas S | .

The reactor protective system consists of four instrument channels
to monitor selected plant conditions which will cause a reactor
trip if any of these conditions deviate from a preselected
operating range to the degree that a safety limit may be reached.

1. !grjab!g High Power - The variable high power trip (VHPT) is
incorporated in the reactor protection system to provide a

reactor trip for transients exhibiting a core power increase
starting from any initial power level (such as the boron dilution
cﬁgoﬂ*i transient). The VHPT system provides a trip setpoint no more
o\ 1224 than a predetermined amount above the indicated core.power.
(6“ o7 W Operator action is required to increase the setpoint as core

gﬂVO\ - -power is increased; the setpoint is automatically decreased as
Jo* core power decreases. Provisions have been made to select
Qe
cpt » different set points for three pump and four pump. operations.

During normal plant operat1on with all primary coolant pumps
operating, reactor trip is initiated when the reactor power level
reaches 106.5% of indicated rated power. Adding to this the
- possible variation in trip point due to calibration and
instrument errors, the maximum actual steady state power at which
a trip would be actuated is 115%, which was used for the purpose | -
- of safety analysis :

2. rimary Coolan em Low Flow - A reactor trip is prov1ded to
protect the core aga1nst DNB should the coolant flow suddenly
decrease significantly.® Flow in each of the four coolant loops
is determined from a measurement of pressure drop from inlet to
outlet of the steam generators. The total flow through the:
reactor core is measured by summing the loop pressure drops.
across the steam generators and correlating this pressure sum
with the pump calibration flow curves. The percent .of normal.

- core flow is shown in the following table:
4 Pumps 100.0%
3 Pumps : 74.7%

During‘foun-pump operation, the lTow-flow trip setting of 95%
insures that the reactor cannot operate when the flow rate is
Less than 93% of the nom1na1 value cons1der1ng instrument
errors., .

2-6.
' Amendment No. 31, 118, 137
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2.3 LIMITING SAFETY SYSTEM SETTINGS - REACTOR PROTECTIVE SYSTEM (Contd)
Basis (Contd) ’ /

Provisions are made in the reactor protective system to permit
operation of the reactor at reduced power if one coolant pump is
taken out of service. These low-flow and high-flux settings have
been derived in consideration of instrument errors and response
times of equipment involved to assure that thermal margin and
flow stability will be maintained during normal operation and

anticipated transients.(s) For reactor operation with one coolant
pump inoperative, the low-flow.trip points and the overpower trip
points must be manually changed to the specified values for the
selected pump condition by means of set point selector switches.
The trip points are shown in Table 2. 3.1,

3. High Pressurizer Pressure - A reactor ‘trip for ‘high pressurizer
pressure is provided in conjunction with the primary and secondary
safety valves to: prevent primary system overpressure
(Specification 3.1.7). In the event of loss of load without
reactor trip, the temperature and pressure of the primary coolant
system would increase due to the reduction in the heat removed.
from the coolant via the.steam generatoté. This setting is -

. congistent. withi the trip point assumed. in. the. accident

(11)

analysis-.

"y
Ea

1
"
e
»
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2.3

LIMITING SAFETY SYSTEM SETTINGS - REACTOR PROTECTIVE SYSTEM

'40

" 1000 psia) assure that adequate DNB margin.is wmaintained.

_ Bésis (bontinued)

ThermalaHargin/LOWePressure Trip

The TM/LP trip .set points are derived from the 4-pump operation

. core thermal limits ‘through application of appropriate allowances
- for -measurement- uncertainties and processing errors. A pressure

allowance of 165 psi is assumed to account for: instrument
drift in both power and inlet temperatures; calorimetric power
measurement; inlet temperature measurement; .and primary system
pressure measurement. Untertainties accounted-for'thgt .are not
a part of the 165 psi term include allowances for: sassembly
power tilt; fuel pellet manufacturing tolerances; core: flow

‘measurement uncertainty and core bypass flow' inlet temperature
_ measurement time delays; and ASI measurement. ‘Each of these

allowances and uncertainties are included 4in the development

of the TH/LP trip set point used in the’ accident analysis.

¢ B

_For three-pump operation, continued power opesation 1s restricted.
During ‘this mode’of operation,:the high-power level trip in

conjunction with ‘the TM/LP 't¥ip (minimim set:point = 1750 psia)
and the secondary<system-safety valves (set at’ ‘approximately
(5)

Low Steam Generator Water Level - The low steam generator water
level reactor trip protects against the loss of feed-water flow
accidents and assures that the design pressure of the primary
coolant system will not be exceeded. The specified set point
assures that there will be sufficient water inventory in the
steam generator at the time of trip to allow a safe and orderly
plant shutdown and to prevent steam generator dryout assuming

minimum auxiliary feedwater capacity.‘g)

The setting listed in Table 2.3.1 assures that the heat transfer
surface (tubes) 1s covered with water when the reactor is
critical. '

AN

\y
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< 2.3  LIMITING SAFE.SYSTEM SETTINGS - REACTOR PROTQIVE SYSTEM (Contd)

Basis (Contd)

6.

Low Steam Generator Pressure - A reactor trip on low steam
generator secondary pressure is provided to protect against an
excessive rate of heat extraction from the steam generators and
subsequent cooldown of the primary coolant. The setting of 500
psia is sufficiently below the rated load operating point of 739
psia so as not to interfere with normal operation, but still high
enough to provide the required protection in the event of
excessively high steam flow. This setting was used in the
accident analysis.®®

antgjgment High Pressure - A reactor trip on containment high
pressure is provided to assure that the reactor is shutdown
before the 1n1t1at1on of the safety 1nJect1on system and
containment spray.’

‘Low Power Physics Testing - For low power physics tests, certain
tests will require the reactor to be critical at low temperature
- (2260°F) and low pressure (2415 psia). For these certain tests

only, the thermal margin/low pressure, primary coolant flow and
low steam generator pressure trips may be bypassed in order that
reactor power can be increased for improved data acquisition.
Special operating precautions will be in effect during these
tests in accordance with approved written testing procedures.
reactor power levels below.10'% of rated power, the thermal
margin/low-pressure trip and. low flow trip are not required to
prevent fuel rod thermal limits from being exceeded. The low
steam generator pressure trip is not required because the low
steam generator pressure will not allow a severe reactor
cooldown, should a steam line break occur during these tests.

t

e .
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TABLE 4.1.1

Minimum Frequencies for Checks, Calibrations and Testing of Reactor Protective System(S)

Channel Description

2.

Ppﬁer Range Safety Channels

1
Wide-Range
Neutron Monitors

Reactor Coolant Flow

Thermal Hargfn/l.ow
Pressurizer Pressure

v

High-Pressurizer Pressure

?Lm Aot

Surveillance
Function.

a.
b.

c.
d.

a.
b.
c.

a.
b.
c.

e
b.

. Ce

Check®”
Check”,

Test
Calibrate'®

Check
Test
Calibrate

Check
Calibrate
Test

Check:"

(1) Temperature’ .

Input
(2) Pressure
Input
Calibrate
(1) Temperature
Input
(2) Pressure -
Input :
Test '
Check ® .7
Calibrate
Test

Erequency

i

L
e i

Lory,

Surveillance Method

B Colwnrlson of four-power channel readings. b

b. Channel adjustment to agree with heat balance calculation.
Repeat whenever flux-AT power conparators dlarms.

¢. Interndl test signel.

d. Chennel alignment through messurement/edjustmt of internal
test pomts. )

a: Cbixb'arieon of channel indications. . ’

b. Interndl tést signal.

¢+ Channel aligrment through measurement/ad]ustment of internal
, test points.
R B

a.. Cogar{son of four separate total flo\o indlcations

b. Known differential pres}s‘ge applied to sénsors. .

c. Bist.able“tnp tester _—

2

:wcheck '
(1) Couparisdn of  four heparate calculated trip pressure
s set point indications.
(2) Conparison of four pressuriter pressure indlcations
o Same as 5(a) below.)
b.. CahBrate° . :
(1) - Knoun reslstance substituted for - RTD cotncident with
knOun pressure and power input. -
(2) Part ‘of 5(b) below.

c. B‘stsblve trip tester.® .

4 . ! T

o X ",‘ e

Jarison, of, rate. pressure 1ndications
b:- Kriown.. pressure stied to sehsors. T
c. Bistsble trip tester."'.._ B SO ‘

Amendment No.3, 68, 118, 139, 43¢~




(TABLE 4.1.1
mnm- l?requenclea for Checks, Caubratlons ang Teati?g of l;eactor Protective System(5) (Contd)

v ’..:-.-:"“ b Sug'veiuance . N ’ ‘_ o
Channel Descriptionififiis . - Function ' """ Frequency” " ' Surveillance Method L
. : ] . v ‘x E D i PEENE RYRSTYY - £X :‘.»4,,. - ey - " ,Yé-rv Xi ! ‘.
- ; : kY Ui A0 R0 oo
6. Steam Generator lLev Check o ’“ ) ‘“ S _:“, .~ a, Comparigson of four level indications per generator. .

. Calibrate L’ SR " 'b. Known differential pressure applied to sensors.
Test . "M(2) ° c. Bistable trip tester.(1)

Check .. . ) S a. .Cmparlsona of four pressure indications
S _ ‘ﬁ 4 . -''x per generator,
: b. Calibrate . , b. Known pressure applied to sensors.
e, 1 €, Test: st M(2) c. Bistable trip tester.(1)

Pt

7. Steam Genera_tdr l:r‘eg’ ’

8. Containment Pp‘esaur'e' . a. Calibrate R a. Known pressure applied to sensors.

b. Test ‘ : M(2) b, Stnmlate pressure switch action.
9. Loss of Load - . 8. .Test L P .. . .a. Manually trip turbine auto stop oil relays.

D [P I

10. Manual Trips =~ % 7T it peett MUY o B i3 % Manually test both circuits.

=
e
r
.
x
~
N
-

11. Reactor Prbt'éétibﬁ Systew’” " @) Te 2) ***" a. “Internal ‘test circuits.
Loglc Unttg -t BT LTE R Y “ T B R N AT L DR ey :

B v T P SN A R T T iy LN e PR . ’
12, Axhl Shape Indu (ASI) . &, Test R *  a. FKnown power inputs applied to Thermal
Doteis o b n-ph g R NP N . o - + Margin Calculstor.

. R , @. Same as 1(a). ' ) /
b. Check(3) "’ - D ' by, Same a8 1(b).
R - "c‘. 7 Known'’ temperature imputs applied to
Thernal Hargin Calculator.

_f,lex&%qm

A : Amendment No 3¢, 66, 118, 130
: : March 23, 1990
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P

s s, - TABLE 4.1.1

Mininun Frequencies for Checks, Calibrations and Testing of Reactor Protective System(5) (Contd)

B . ' §uﬁétiiéﬁée‘ 4 '
Clisnnel Description ~ Rinction Frequency S Surveillance Method
14, Thermal Margin Caiculitof a, Check . Q 7 a. Verify constants.

i ESEI SR : vt

NOTES: = (1)The bistable trip tester injects a signal into thé bistable and provides a precision readout of the trip set point.

" _(2)A11 monthly tests will be done on only one of four channels at a time to prévent reactor trip.

" (S)Ailjﬁ;i:' the nuclear power or AT power untii readout agirées with heat balince caléulations when above 15% of rated ‘ :
vor. ' o R ‘ , .
- DELE“‘-9 140008 §2v

g i & A K7 [T Ty g "f"'r"‘ T - - -
/(6)Trip setging for operating pump c nation only.’ ings fof o ' than oi;er' ng pulp combinations must : be
teste ring routiné€ monthly te€dting performe fien shut and within hours a resuming tion wiph'
a8 dfferent pump‘combinatiofi 1f the setting for that combination has: not béen testeg’within the preyfous mont}

"(S)It 16 not necessary to perform the specified testing during prolonged periods in the refueling shutdown condition
If this occurs, omitted testing will be performed prior to returning the plsnt to service. '

(G)A'lso‘lhclud:'en testing variable high power furnction i{n the Thermal Margin Calculator.

(7)Required 1f the reactor is critical. } | | . | /
(8)Required vhen PCS {s > 1500 psia. . o T L " /
Notation o . Frequency

- At least oncé per 12 hours.
At least oncé per 24 hours. '
At least oncé per 7 days. = -

.- At least once p.e.ré:il days,

At least once per 92 days.
At least once per 6 months.
At least once per 18 months. .
‘Prior to each start-up 1f not done
~ previous week. '’ ,
Not applicable. A o o

TWPO XL O @

g
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