1 LIRD - WATYS

‘121 -oN 3Iuswpuewy

FUNCTIONAL UMIT

3.

14,

5.

16.

17.

18.

19.

Steam Generstor Weater
Level--Low-Low

Steam/Feedunter flow
Hismstch and Low Steanm
Generator Weter Levsl

Undervoltage-Resctor
Coolant Pumps
Underfresquency-Resctor
Coolant Pumps

Turbine Trip

A. Low Trip Rysten
Pressure

8. Turbine Stop Velve
Closure

Safety Injection Input
from S3PS

feactor Coclant Pump
gresker Position Trip

A

(G @b
L*%bl of nerrow range instrument > T of narrow range instrument

121P SEIPOINMT

epsn-sach stesm genarstor
< 40% of full steam flow et RATED

THERRAL POVER coincident with stesm
generator water level g_,fbl of

narrow range instrument/span--esch
2team ensretor .
. 150435’

> 2900 volts-each bus

56.% M2 - esach bus

.V

45 psig

A

15% off full open

2ot Appliceble

Mot Applicable

ALLOWABLE YALUES

span-each steom genarator

< 42.5% of full steam flow at RATEVW
THERNAL POVWER cofincident with steas
generstor water levei > -34% of
narrow range instrusent/span--sach

stesm gensrator LELCQ
W4

> 2850 velts-each bus

> 56.4 ¥x - each bus
> 4S psig
<« 15% off full open

Mot Appiicable

wot Applicable



Deletey

LIMITING SAFETY SYSTEM SETTINGS

BASES

reliability of the Reactor Protection System, This trip is redundant to the

Steam Generator Water Level Low-Low trip, [The Steam/Feedwater Flow Mismatch

paortion of tniz trin 1s activated when the steam flow exceeds the feedwater flow
by > 1.42 x 10° 1bs/hour. The Steam Generator Low Water level portion of the
trip 1s activated when the water level drops below 25 percent, as indicated by

the narrow range instrument., These frip values include sufficient allowance in

excess of normal operating values tol preciude spurious trips but will inftiate
a reactor trip before the steam genetators are dry. Therefore, the required
capacity and starting time requirements of the auxiliary feedwater pumps are
reduced and the resulting thermal trapsient on the Reactor Coolant System and
steam generators is minimized. The

Undervoltage and Underfrequency - Reactor Coolant Pump Busses

The Undervoltage and Underfrequency Reactor Coolant Pump bus trips provide
reactor core protection against ONB as a result of loss of voltage or
underfrequency to more than one reactor coolant pump. The specified set points
assure a reactor trip signal is generated before the low flow trip set point is
reached. Time delays are incorporated in the underfrequency and undervoltage
trips to prevent spurious reactor trips from momentary electrical power
transients. For undervoltage, the delay is set so that the time required for a
signal to reach the reactor trip breakers following the simultaneous trip of two
or more reactor coolant pump bus circuit breakers shall not exceed 0.9 seconds.
For underfrequency, the delay is set so that the time required for a signal to
reach the reactor trip breakers after the underfrequency trip setpoint is
reached shall not exceed 0.3 seconds.

Turbine Trip

A Turbine Trip causes a direct reactor trip when operating abave P-3. Each
of the turbine trips provide turbime protection and reduce the severity of the
ensuing transient. Mo credit was taken in the accident analyses for operation
of these trips. Their functional capability at the specified trip settings is
required to enhance the overall relfability of the Reactor Protection System.
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2.2 LIMITING SAFETY SYSTEM SETTINGS

BASES

2.2.1 REACTOR TRIP SYSTEM INSTRUMENTATION SETPOINTS

~—-The Reactor Trip Setpoint Limits specified in Table 2.2-1 are the— |
values at whteh the Reactor Trips are set for each parag!;g:fwffﬁi Trip
Setpoints have been Selected to ensure that the reactor core and reactor
coolant system are prevented from exceeding their safety limits. Opera-
tion with a trip set less conservative than its Trip Setpoint but

within 1ts specified AllowatiTe Value is acceptadie an the basis that each
Allowable Valye +s @qual to or less than the drift allowance assumed for
each“trip Tn the safety analyses. e

-

-

Manual Reactor Trip

The Manual Neactor Trip is & redundant channel (o thv autowatic
protective instirumentation channe 1s and provides manue 1 reactor trip
capability.

Power Range, Neutron Flux

The Power Range, Neutron Flux channcl hign setpoint provides reactor
core protection against reactivity excursions which are too rapid to be
protected by temperature and pressure protective ¢ircuitry. The low set
point provides redundant protection in the power range for a power
excursion beginning from low power. The trip associated with the low
setpoint may be manually bypassed when P-10 is active (two of the four
power range chann:ls indicate a power level of above approximately 5
percent of RATED THERMAL POWER) and is automatically reinstated when
P-10 becomes inactive (three of the four channels indicate a power
level below approximately 9 percent of RATED THERMAL POWER).

Power Range, Neutron Flux, High Rates

The Power Range Positive Rate trip provides protection against
rapid flux increases which are characteristic of rod ejection events
from any power level. Specifically, this trip complements the Power
Range Neutron Flux High and Low trips to ensure that the criteria are
met for rod ejection from partial power.

SALEM - UNIT 1 8 2-3



LIMITING SAFETY SYSTEM SETTINGS

BASES

through the pressurizer safety valves. No credit was taken fc- operation of
this trip in the accident analyses; however, its fun-rional capability at the
specified trip setting is required by this specification to enhance the
overall reliability of the Reactor Protection System.

=088 of Flow

The Loss of Flow trips provide core protection to prevent DNB in the
event of a loss of one or more reactor coolant pumps .

Above 11 percent of RATED THERMAL POWER, an automatic reactor trip will
occur if the flow in any two loops drop below 90% of nominal full loop flow.
Above 36 (P-8) of RATED THERMAL POWER, automatic reactor trip will occur if
the flow in any single loop drops below 90% of nominal full loop flow. This
latter trip will pravent the minimum value of the DNBR from going below the
design DNBR value during normal cperational transients and anticipated
‘ransients when ] loops are in operation and the Overtemperature AT trip set
point is adjusted to the value specified for all loops in cperation. With the
Overtemperature AT trip set point adjusted to the value specified for 3 loop
operation, the P-8 trip at 76% RATED THERMAL POWER will prevent the minimum
value of the DNBR from going below the design DNBR vslue during normal
operational transients and anticipated transients with 3 loops in operation.

Steam Generator Water Level

The Steam Generator Water _evel Low-Low trip provides core protection by
preventing operation with the steam generator water level below the minimum
volume required for adequate heat removal capacity. The specified setpoint
provides allowance that there will be sufficient water inventory in the steam

generators at the time of trip to allow for starting delays of the auxiliary
feedwater system.

Steam/Feedwater Flow Mismatch and Low Steam Generator Water Level

The Steam/Feedwater Flow Mismatch in coincidence with a Steam Generator
Low Water Level trip is not used in the transient and accident analyses but is
included in Table 2.2-1 to ensure the functional capability of the specified
trip settings and thereby enhance the overall

st L
4 / re J ¢ ad e - ’A# o /
ftb c Aaﬁf’dﬁ 'f‘ '4'5 f .
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TABLE 3.3-4 (Continued)
ENGINEZRED SATETY FEATURE ACTUATION SYSTEM INSTRUMENTATION £

IRIP SETPOLINTS
S. TURBINE TRIFP AND FEEDWATER ISOLATION
A. Steam Generator Water Level -~ < 67\ of narrow range < '68% of narrow range
High~High instrument span each iristrument span each
steam generstor “team generator
6. SAFEGUARDS BQUIPHMENT CONTROL ®ot Applicable Rot Applicable
SYSTEN (SEC)
¥s UMDERVOLTAGE, VITAL BUS
S s, Lose of Voltage 2 708 of bus voltage | 2 65\ of bua voltage
. b. Sustained Degraded Voltage 2 91.8% of bus voltacé for 2 91% of bus voltage for
- < 1) seconds < 15 seconds
8. AUXILIARY PEEDWATER
.. Automatic Actustion Logic Not Applicable / Mot Applicable
b. Manual Initiation 9-0%\&:1 Applicabls Mot Applicable
N / ! g.o%
C. Steam Senerstor ¥ater Level-- 27164 of ty,‘rtou range 2 of narrow range
Low~-Low instrumen’. epan each instrument span each
steam geaerator ateam generator
i 4. Undervoltage - RCP > 70% RCP bus voltage 2 65% RCP bus voltage
s
g e, 8.1. See 1 above (All S.I. setvoints)
: f. Trip of Main Fesadwater Pumpe ot Applicable Mot Applicable
o
;_‘ g. Station Blackout See 6 and 7 above (SEC and Undervoltage, Vital Bus)
o



2/4.2 INSTRUMENTAZION

BASES

3/4.3.3 and 3/4.3.2 PROTECTIVE AND ENGINEEREDR SAFETY FEAITVRES (RSF)
ANSTRUMENTATION

The OPERABILITY of the protective and ESF instrumentation syetems and
interlocks ensure that 1) the associsted ESF action and/or reactor trip will
be initiated when the parameter monitored by each channel or combination
theraof exceeds its setpoint, 2) the specified coincidence logic and sufficient
redundancy is maintained to permit a channel to be out of service for testing
or maintenance consistent with maintaining an appropriate level of reliability
of the Reactor Protection and Enginesred Safety Features instrumentation and, I)
sufficient system tunctxo?aifuplbility is available from diverse parameters.

The OPERABILITY of these systems is required to provide the overall
reliability, redundance and diversity sssumed available in the facility design
for the protection and mitigation of accident and transient conditions. The
integrated operation of each of these systems is consistent with the
sssumptions used in the sccident analyses.

s £
" the surveillance requirements specifisd for these systems ensure that the

overall system functional capability is maintained comparable to the original
design standards. The periodic surveillance tests performed at the minimum
frequencies ares sufficient to demonstrate this capability. Specified
surveillance intervals and surveillance and maintenance outage timee have been
determined in accordance with WCAP-10271, "Bvaluation of Surveillance
Frequencies and Out of Service Times for the Reactor Protection
Instrumentation System,” and Supplements to that report. Surveillance
intervals and out of service times were determined based on maintaining an
appropriste level of reliability of the Resctor Protection Systes and
Enginesred Safety Peatures inetrumentatica.

The messurement of response time &%. the specified frequencies provides
sssurance that the protective and BSF action function associated with each
channel is completed within the time limit sssumed in the accident analyses.
Mo credit was taken in the analyses for those channels with response times

indicated as nov applicable.

Kesponse time may be demonstrated by any series of sequential,
overlapping or total channe)l test msssurements provided that such tests
demonstrate the total channel response time as defined. Sensor response time
verification may bs demonstrated by either 1) in place, onsite or offeite test
messuremants or 2) utilising replacement sansors with certified response

timee.
3/4.3.3 MONITORING INSTRUMENTATION
2/4.3.3.)  BARIATION MOWITORING IESTRUMENIAZIION

The OPERANILITY of the radiation monitoring channels ensures that
1) the radiation levels are continually measured in the areas served

SALEM - UNIT 1 B 3/4 3-1 Amendment No. 142
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EURCTIONAL UNIT

13.

14.

15.

18.

17.

18.

19.

Steem Generator Weter
Leveli--Low-Low

Steam/Fesdunter Flow
Hismatch and Low Steam
Generetor Weter Level

Undervoltege-Resctor
Coolant Pumsps

Underfrequency-Rescter
Coolant Puaps

Turbine Trip

A. Low Yrip Systenm
Pressure

8. Turbine Stop vVeive
Closure

Safety Injection Iinput
from SSPS

Resctor Coolant Pump
#resker Position Trip

BEACTOR TRIP SYSTAN IMSVRUMENTAVION IRIP SEYPOINTS

9.0%

IABLE 2.2°) (Ceontinued)

L%

\‘
gf‘o& of nearrow range instrument >
span-each stesm ganerator

IRIP SEIPOIN] o ALLOWARLE YALUES
j L
of narrow range instrument
span-each steam generator

£ A0X of full stesm flow at RATED
THERRAL POVER coincident with steam

£ A2.5% of full stesam flow st RATED
THERMAL POVNER coincident with steam

gensrster water lavel L}f" of fenerator water level > of

nerrow range Ino!ru-onthlpon--oach narrow renge instrument /epan--eech

steasm ganerastor stesm gensrstor o
[0-0%] [720%]

> 2900 volts-sach bus > 2850 volits-each bus

$56.5 wz -

> each bus > 56.4 Nz each bus
> 45 psig > AS paig
£ 15X off full open £ 15% off full open

Not Applicable Mot Applicedle

Mot Appiicable Kot Applicable



2.2 LIMITING SAFETY SYSTEM SETTINGS

BASES

2.2.1 REACTOR TRIP SYSTEM INSTRUMENTATION SETPOINTS 7

- . iy —_ 9 — R T _“"—""::‘

RepLace The Reactor Trip Setpoint Limits specified in Table 2.2-1 are the valu®s 1
. at which the Reactor Trips are set for each parameter. The Trip Setpoints l
WIiTH have been selected to ansure that the reactor core and reactor coolant system
TnsERT | are prevented from exceeding their safety limits durfng normal operation and

design basis anticipated operational occurrences and to assist the Engineering
Safety Features Actuation Systes in mitigating the consequences of accidents. |
Operation with a trip set less conservative than its Trip Setpoint but within |
fts specified Allowable Value 13 acceptable on the basis that the difference |
between each Trip Setpoint and the Allowable Value is equal to or less than
the drift allowance assumed for each trip in the safety analyses. ~—
P St = S TS e, TblaTie o

Manual Reactor Trip

The Manual Reactor Trip is a redundant channel to the automatic protective
. instrumentation channels and provides manual reactor trip capability.

Fower Range, Neutron Flux

The Power Range, Neutron Flux channel high setpoint provides reactor core
protection against reactivity excursions which are too rapid to be protected
by temperature and pressure protective circuitry. The low set point provides
redundant protection in the power range for a powsr excursion beginning from
low power. The trip associated with the low setpoint may be manually bypassed
when P-10 s active (twe of the four power range channels indicats a power
level of above approximately 9 percent of RATED THERMAL POWER) and is auto-
matically reinstated when P-10 becomes inactive (three of the four channeis
indicate a powsr level below approximately 9 percent of RATED THERMAL POWER).

Power Range, Neutron Flux, High Rates

The Power Range Positive Rate trip provides protection against rapid flux
increases which are characteristic of rod ejection events from any power
level. Specifically, this trip complements the Power Range Neutron Flux High
and Low trips to ensure that the criteria are met for rod ejection from partial
power.

SALEM - UNIT 2 8 2-3
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LIMITING SAFETY SYSTEM SETTINGS

The Loss of Flow trips provide core protection to prevent DNB in the
event cf & loss of one or more reactor coolant pumps .

Above 11 percent of RATED THERMAL POWER, an sutomatic reactor trip will
occur if the flow in any two loops drop below 902 of nominal full loop flow.
Above 367 (P-B) of RATED THERMAL POWER, automatic reactor trip will occur if
the flow in any single loop drops belov 902 of nominal full loop flow. This
latter trip will prevent the minimum value of the DNER from going below the I
design DNBR value during normal operational transients and anticipated
tiansients when J loops are in operation and the Overtemperature delta T trip
sel point i1s adjusted to the value specified for all locps in operation. With
the Overtemperature delta T trip set point adjusted to the value specified for
3 loop operation, the P-8 trip at 767 RATED THERMAL POWER will prevent the
pinimum value of the DNBR from going below the design DNBR value during normal I
cperational transients and anticipated transients with 3 loops in operation.

Stean Generator Water Level

The Steam Generator Water Level Low-Low trip provides core protection by
preventing operation with the steam generator water level below the minimum
volume required for adequate heat removal capacity. The specified setpoint
provides allowance that there will be sufficient water inventory in the stean

generators at the time of trip to allow for starting delays of the auxiliary
feedvater systenm.

Steam/Feedwater Flow Mismatch and Low Ste

Generator Wate

The Steam/Feedwater Flow Mismatch in coincidence with a Steam Generator
Low Water Level trip is not used in the transient and accident analyses but is
included in Table 2.2-1 to ensure the functional capability of the specified
trip settings and thereby enhance the overall reliability of the Reactor
Frotection System. This trip is redundant to the Steam Generator Water Level /f
Low-Low trip. (The Steam/Feedvater Fiow Mismateh portien of this trip is

activatad vhcnvthtbstuln flow exceeds the feedwater flow by greater than or
equal to 1.42 x 10" 1bs/hour. The Steam Generator Lov Water level portion of
the trip is activated vhen the vater level drops below 24 percent, ar
indicated by the narrow range instrument. These rip values include sufficient

allowance in excess of normal operating values tq preclude spurious trips but
will initiate a reactor trip before the steam gengrators are dry. Therefore,
the required capacity and starting time requirements of the suxiliary
feedwater pumps are reduced and the resulting thermyl transient on the Reactor
Coolant System and steam generators is minimized.
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TRIP SETPOINTS
FUNCTIONAL UNIT TRIP SETPOINT ALLOWABLE VALUES
7. UNDERVOLTAGE, VITAL BUS
a. Loas of Vecltage > 70% of bus voltage 2 65% of bus voltage
b. Sustained Degraded Voltage 2 91.6% of bus voltage for 2 91% o, bue voltage for
< 13 seconds < 15 seconds
8. AUXILIARY FEEDWATER
a. Automat ic Actuation Logic Not Appllicable Not Applicable
b. Manual Initiation ———— Mot Applicable Not Applicable
|%.08T B.O0%t
c. Steam Generator Water Level-- 2> 5“ of narrow range 2 %4-0—& of narrow range
Low-Low instrument span each instrument span each
steam generator steam generator
d. Undervoltage - RCP 2 70% RCP bus voltage > 65% RCP bue voltage
e, 8.1. See 1| above {(all S.1. setpoints)
¢. irip of Main Feedwater Pump Kot Applicable Not Applicable
g- Station Blackout See 6 and 7 above (SEC and Undervoltage, Vital Bus)
9. SEMIAUTOMATIC TRANSFER TO RECIRCULATION

a. RWST Low Lavel 15.25 ft. above 15.25 + 1 ft. above
Instrument taps instrument taps
b. Automatic Actuation Logic Not Applicable Mot Applicable
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/4.3 INSTRVHMENTAIION

INSTRUMENTATION

The OPERABILITY of the protective and ESF instrumentation systesd, and
interlocks snsure that 1) the associated ESF action and/or reactor trip will
be ifitisted when the parameter monitored by sach channel or combination
rherecf sxceeds its setpoint, 2) the specified coincidence logic and
sufficient redundancy is saintained to permit a channel to be out of service
for testing or maintenance consistsnt with saintaining an appropriate level of
reliablility of the Reactor Protection and Engineered Safety Features
instrumentation and, J) sufficient systes function ‘capability ie available
from diverse paraneters. Eﬁj

The OPERABILITY of these systems is required to provide the overall
reliability, redundance and diversity assused availleble in the facility design
for the protection and mitigation of sccident and transient conditions. The
integrated oparation of each of these systame is consistent with the
assumptions used in the accident analyses.

The surveillance requirements specified for these systems ensurs that the
overall system functional capability is saintained comparsble to the original
design standards. The periodic surveillance tests performed at the wminisus
frequencies are sufficient to demonstrate this capability. Specified
surveillance intervale and surveillance and maintenance cutage times have been
determined in sccordance with WCAP-10271, “Evaluation of Surveillance
Frequencies and Out of Sarvice Times for the Reactor Protection
Instrumentation System, " and Supplements to that report. Surveillance
intervals and out of service times were determined based on maintaining an
appropriate level of reliability of the Reactor Protection System and
Enginesred Safety Features instrumentation.

The measurement of response time at the specified frequencies provides
sssurance that the protective and ESF action function associated with each
channel is completed within the time limit assumed in the accident analyses.
%o credit was takem in the analyses for those channele with response times
indicated as not applicable.

ReapGaes time may be demonstrated Dy any series of sequential,
owerlapphmg or total channel test ssasurements provided that such tects
mmmuenmxmu:muutm. Senscr response Lime
verificetion may be demonstrated by either 1) in place, onsite or offsite test
sessuremsnts or 2) utiliszing replacement senscrs with certified response
times. -

3/4.3.3  MOMITORING IMSTRUMENTAZION
3/4.3.3.)  BADIATION MONITORZING INSTRUMENTAZION

™he OPERABILITY of the radiation monitoring channels ensurss that 1) the
rediazion levels are continually weasured in the areas served by the
individual channels and 2) the alarm or sutomatic action is initisted whan the

radiation level trip setpoint is excesded.
SALRN - UNIT 2 B 3/4 3-1 Amendment No. 121
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Insert 1

The Trip Setpoints are the nominal values at which the bistables
are set., Any bistable is considered to be properly adjusted when
the "as-left" value is within the band for CHANNEL CALIBRATION
| accuracy (i.e., & rack calibration + comparator setting
accuracy) .

The Trip Setpoints used in the bistables are based on the

analytical limits stated in the UFSAR. The selection of these

Trip Setpoints is such that adeqguate protection is provided when

all sensor and processing time delays are taken into account. To

allow for calibration tolerances, instrumentation uncertainties,

instrument drift, and severe environment errors for thcse Reactor
Protection System (RPS) channels that must function in harsh ,
environments as defined by 10 CFR 50.49, the Trip Setpoints and |
Allowable Values specified in the Technical Specification |
Limiting Conditions for Operation (LCO’s) are conservatively
adjusted with respect to the analytical limits. The methodology
used to calculate the Trip Setpoints is consistent with
Instrument Society of America standard ISA-867.04-1982, which is
endorsed via NRC Regulatory Guide 1.105, Rev., 2. The actual 5
nominal Trip Setpoint entered into the bistable is more

conservative than that specified by the Allowable Value to :
azcount for changes in random measurement errors detectable by a d
CHANNEL FUNCTIONAL TEST. One example of such a change in |
measurement error is drift during the surveillance interval. If j
the measured setpoint does not exceed the Allowable Value, the ;
bistable is considered OPERABLE. |

|
Setpoints in accordance with the Allowable Value ensure that the |
safety analyses which demonstrate that safety limits are not
violated remain valid (provided the unit is operated within the

| LCO’'s at the onset of any design basis event and the eguipment

functions as designed) .

The Trip Setpoints and Allowable Values listed in the LCO's

incorporate all of the known uncertainties applicable for each

channel. The magnitudes of these uncertainties are factored into

the determination of each Trip Setpoint. All field sensors and

signal processing equipment for these channels are assumed to

operate within the allowances of these uncertainty magnitudes. ‘

1
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