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1.0 DEFINITIONS

DEFINED TERMS

The defined terms of this section appear in capitalized type and are
applicable throughout these Technical Specification.
THERMAL POWER:

THERMAL POWER shall be the total reactor core heat transfer rate to
the reactor coolant.

RATED THERMAL POWER:

RATED THERMAL POWER shall be a total reactor core heat transfer rate
to the reactor coolant of 2652 MWt,

OPERATIONAL MODE:

An OPERATIONAL MODE (i.e., MODE) shall correspond to any one inclusive
combination of core reactivity condition, power level, and average
reactor coolant temperature specified in Table 1.l.

1.5 ACTION

ACTION shall be those additional requirements specified as corollary
statements to each principle specification and shall be part of the
specifications,

BEAVER VALLEY UNIT 2 i-1



1.0 DEFINITIONS

1.6

1.7

1.8

W

OPERABLE - OPERABILITY:

A system, subsystem, train, component or device shall be OPERABLE or
have OPERABILITY when it is capable of performing its specified func-
tion(s). Implicit in this definition shall be the assumption that all
necessary attendant instrumentation, controls, electr ical power , cool-
ing or seal water, lubrication or other auxiliary equipment that are
required for the system, subsystem, train, component, or device to
per form its function(s) are also capable of per forming their related
support function(s).

REPORTABLE EVENT:

A REPORTABLE EVENT shall be any of those conditions specified in Sec-
tion 50.73 to 10 CFR Part 50.

CONTA INMENT INTEGRITY:

CONTA INMENT INTEGRITY shall exist when:

a. All penetrations required to be closed during accident conditions
are either:

1) Capable of being closed by an OPERABLE cont ainment automatic
isolation valve system, or

2) Closed by manual valves, blind flanges, or deact ivated auto~-
mat ic valves secured in their closed positions, except as pro-
vided in Table 3.6-1 or Specification 3.6.3.
b. All equipment hatches are closed and sealed,

c. Each air lock is OPERABLE pursuant to Specification 3.6.1.3,

d. The containment leakage rates are within the limits of
Specification 3.6.1.2.
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1.0 DEFINITIONS

1.9

1.10

1.11

1.13

————————————————— e e e —
[ —————————— —_—

CHANNEL CALIBRATION

A CHANNEL CALIBRATION shall be the adjustment, as necessary, of the
channel output such that it responds with the necessary range and
accuracy to known values of input. The CHANNEL CALIBRATION shall en-
compass the entire channel including the sensors and alarm, interlock
and/or trip functions and shall include the Channel Functional Test.

The CHANNEL CALIBRATION may be performed by any series of sequential,
overlapping, or total channel steps such that the entire channel is

calibrated,

CHANNEL CHECK:

A CHANNEL CHECK shall be the qualitative assessment of channel
behavior during operation by observation. This determination shall
include wiere possible, comparison of the channel indicat ion and/or
status with other indications and/or status derived from independent
instrument channels measuring the same parameter.

CHANNEL FUNCTIONAL TEST

A CHANNEL FUNCTIONAL TEST shall be the injection of a simulated signal
into the channel as close to the primary sensor as practicable to
verify OPERABILITY including alarm, interlocks, and/or trip func~
tions,

CORE ALTERATION:

CORE ALTERATION shall be the movement or manipulation of auy component
within the reactor pressure vessel with the vessel head emoved and
fuel in the vessel. Suspension of CORE ALTERATION shall .ot prec lude
completion of movement of a component to a safe conservalLive position,

SHUTDOWN MARGIN:

SHUTDOWN MARGIN shall be the instantaneous amount of reactivity by
which the reactor is subcritical or would be subcritical from its
present condition assuming all full length rod cluster assemblies
(shutdown and control) are fully inserted except for the single rod
cluster assembly of highest reactivity worth which is assumed to be
fully withdrawn,
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1.0 DEFINITIONS

—_——— e e e
1.14 IDENTIFIED LEAKAGE:

IDENTIFIED LEAKAGE shall be:

a. Lleakage (except CONTROLLED LEAKAGE) into closed systems, such as
pump seal or valve packing leaks that are captured and conducted
to a sump or collecting tank, or

b. Leakage into the containment atmosphere from sources that are both
specifically located and known either not to inter fere with the
operation of leakage detection systems or not to be PRESSURE
BOUNDARY LEAKAGE, or -

c. Reactor coolant system leakage through a steam generator to the
secondary system.

1.15 UNIDENTIFIED LEAKAGE:

UNIDENTIFIED LEAKAGE shall be all leakage which is not IDENTIFIED
LEAKAGE or CONTROLLED LEAKAGE.

1.16 PRESSURE BOUNDARY LEAKAGE:

PRESSURE BOUNDARY LEAKAGE shall be leakage (except steam generator
tube leakage) through a nonisolable fault in a Reactor Coolant System
component body, pipe wall, or vessel wall,

1.17 CONTROLLED LEAKAGE:

CONTROLLED LEAKAGE shall be that seal water flow supplied to the
reactor coolant pump seals.

BEAVER VALLEY UNIT 2 1-4
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1.0 DEFINITIONS

1.19

1.20

1.21

1.22

|BEAVER VALLEY UNIT 2

QUADRANT POWER TILT RATION:

QUADRANT POWER TILT RATIO shall be the ratio of the maximum upper
excore detector calibrated output to the average of the upper excore
detector calibrated outputs, or the ratio of the maximum lower excore
detector calibrated output to the average of the lower excore detector
calibrated outputs, whichever is greater. With one excore detector
inoperable, the remaining three detectors shall be used for computing

the average.

DOSE EQUIVALENT I-131:

DOSE EQUIVALENT I[-131 shall be that concentration of I-131 (micro-
curie/gram) which alone would produce the same thyroid dose as the
quantity and isotopic mixture of 1-131, 1-132, 1-133, 1-134, and I-135
actually present. The thyroid dose conversion factors used for this
calculation shall be those listed in Regulatory Guide 1.109, Revision

l.

STAGGERED TEST BASIS:

A STAGGERED TEST BASIS shall consist of:

a. A test schedule for n systems, subsystems, trains, or other
designated components obtained by dividing the specified test
interval into n equal subintervals,

b. The testing of one system, subsystem, train, or other designated
component at the beginning of each subinterval,

FREQUENCY NOTATION:

the performance of Surveillance
in Table 1.2.

The FREQUENCY NOTATION specified for
Requirements shall correspond to the intervals defined

REACTOR TRIP SYSTEM RESPONSE TIME:

The REACTOR TRIP SYSTEM RESPONSE TIME shall be the time interval from
when the monitored parameter exceeds its trip setpoint at the channel

sensor until loss of stationary gripper coil voltage.




1.0 DEFINITIONS

102‘

1.25

1.26

1.27

1.28

ENGINFERED SAFETY FEATURE RESPONSE TIME:

The ENGINEERED SAFETY FEATURE RESPONSE TIME shall be that time inter-
val from when the monitored par ameter exceeds its ESF actuat ion set-
point at the channel sensor until the ESF equipment is capable of
per forming its safety function (i.e., the valves travel to their re-
quired positions, pump discharge pressures reach their required
values, etc.). Times shall include diesel generator starting and
sequence loading delays where applicable.

AXIAL FLUX DIFFERENCE:

AXIAL FLUX DIFFERENCE shall be the difference in normalized flux sig-
nals between the top and bottom halves of a two sect ion excore neutron
detector.

PHYSICS TEST S:

PHYSICS TES'S shall be those tests per formed to measure Lhe fund ame n—
tal nuclear characteristics of the reactor core and related ins trumen-
tation (1) described in Chapter 14.0 of the FSAR, (2) authorized under
the provisions of 10 CFR 50.59, or (3) otherwise approved by the
Commission,

E - AVERAGE DI SINT EGRAT ION ENERGY:

T shall be the average (weighted in proportion to the concentr at ion of
each radionuclide in the reactor coolant at the time of sampling) of
the sum of the average beta and gamma energies per disintegration (in
MeV) for isotopes, other than iodines, with half lives greater than 15
minutes, making up at least 95% of *he total noniodine activity in the
coolant,

SOURCE CHECK:

A SURCE CHECK shall be the qualitative assessment of channel response
when the channel sensor is exposed to a radioactive source.

PROCESS CONTROL PROGRAM:

A PROCESS CONTROL PROGRAM (PCP) shall be the manual or set of operat-
ing parameters detailirg the program of sampling, analysis, and
evaluation by which SOLIDIFICATION of radioact ive wastes from liquid
systems is assured. Requirements of the PCP are provided in
Specification €.14,
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1.0 DEFINITIONS

W

1.29

1.30

1.31

1.32

1.33

SOLIDIFICAT ION:

SOLIDIFICATION shall be the conversion of radioactive wastes from
liquid systems into a form that meets shipping and burial ground re-
quirements,

OFFSITE DOSE CALCULAT ION MANUAL (ODCM):

An OFFSITE DOSE CALCULATION MANUAL (ODCM) shall be a manual contaiaing
the methodology and par ameters to be used in the calculation of off-
site doses due to radioactive gaseous and liquid effluents and in the
calculation of gaseous and liquid effluent monitoring instrumentation
alarm/trip setpoints. Requirements of the ODCM are provided in Speci=-
fication 6.15.

GASEOUS RADWASTE TREATMENT SYSTEM:

A GASEOUS RADWASTE TREATMENT SYSTEM is any system designed and in-
stalled to reduce radioactive gaseous effluents by collecting pr imary
coolant system offgases from the primary system and providing for
delay or holdup for the purpose of reducing the total radioactivity
prior to release to the enviromment.

VENT ILAT ION EXHAUST TREATMENT SY ST EM:

A VENTILATION EXHAUST TREATMENT SYSTEM is any system designed and
installed to reduce gaseous radioiodine or radioact ive material in
particulate form in effluents by passing vent ilation or vent exhaust
gases through charcoal adsorbers and/or HEPA filters for the purpose
of removing iodines or particulates from the gaseous exhaust stream
prior to the release to the enviromment (such a system is not con-
gidered to have any effect on noble gas effluents). Engineered Safety
Feature (ESF) atmospher ic cleanup systems are not considered to be
VENTILAT ION EXHAUST TREATMENT SYSTEM components.

PURG E~PURG ING :

PURGE or PURGING is the controlled process of discharging air or gas
from a confinement to maintain temper ature, pressure, humidity, con=
centration or other operating conditions, in such a manner that re-
placement air or gas is required to pur ify the confinement.

BEAVER VALLEY UNIT 2 1=7




1.0 DEFINITIONS
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1.35

1.36
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VENT ING :

VENTING is the controlled process of discharging air or gas from a
confinement to maintain temper ature, pressure, humidity, concentr at ion
or other operating conditions, in such a manner that replacement air
or gas is not provided or required dur ing VENTING. Vent, used in sys-
tem names, does not imply a VENTING process.

MAJOR CHANGES:

MAJOR CHANGES to radioactive waste systems, as addressed in Par agr aph
6.16.2, (liquid, gaseous and solid) shall include the following:

1. Major changes in process equipment, components, structures and
effluent monitoring instrumentation from those descr ibed in the
Final Safety Analysis Report (FSAR) or the Hazards Summary Report
and evaluated in the staff's Safety Evaluation Report (SER)
(e.g., deletion of evaporators and instal lation of demineralizers;
use of fluidized bed calciner/incineration in place of cement
solidification systems);

2. Major changes in the design of radwaste treatment systems (liquid,
gaseous and solid) that could significantly increase the quanti-
ties or activity of effluents released or volumes of solid waste
stored or shipped offsite from those previously considered in the
FSAR and SER (e.g., use of asphalt system in place of cement);

3. Changes in system design which may invalidate the accident analy-
sis as descr ibed in the SER (e.g., changes in tank capacity that
would alter the curies released); and

4, Changes in system design that could potentially result in a sig-
nificant increase in occupational exposure of operating personnel
(e.g., use of temporary equipment without adequate shielding pro-
visions).

MEMBER( S) OF THE PUBLIC

MEMBERS OF THE PUBLIC shall include all persons who are not occupa~
tionally associated with the plant. This category does not include
employees of the utility, its contractors or its vendors. Also ex-
cluded from this category are persons who enter the site to service
equipment or to make deliveries and persons who tr averse portions of
the site as the consequence of a public highway, railway, or waterway
located within the confines of the site boundary., This category does
include persons who use portions of the site for recreat ional, occupa~
tional, or other purposes not associated with the plant .




TABLE 1.1

. OPERAT IONAL MODES
REACTIVITY % RATED AVERAGE COOLANT
MODE CONDITION, anf THERMAL POWER* T EMPERATURE
1. POWER OPERAT ION 20.99 >5% 2350° F
2. STARTUP 20.99 <5% >350° F
3. HOT STANDBY <0.99 0 3350' F
4. HOT SHUTDOWN <0.99 0 350° F>T
avg
>200° F
5. COLD SHUTDOWN <0.99 0 ’<_200‘ F
6. REFUELING** <0.95 0 <140° F

* Excluding decay heat.

#* Reactor vessel head unbolted or removed and fuel in the vessel,.
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TABLE 1.2

FREQUENCY NOTAT ION

NOT AT ION FREQUENCY

At least once per 12 hours.

At least once per 24 hours.

At least once 7 days.

At least once 31 days.

At least once 92 days.

At least once 184 days.

At least once 18 months.
Prior to each reactor startup.
Completed prior to each release.

-

Not applicable.

BEAVER VALLEY UNIT 2 1-10
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2.0 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.1 SAFETY LIMITS

REACTOR CORE

p——————

2+kal

operating loop coolant temperature (T‘v') shall not exceed the
loop operation.

|APPLICABILITY:

MODES | and 2.

[ACTION:

pressurizer pressure line, be in HOT STANDBY within | hour.

'IIAV!R VALLEY UNIT 2 3=}

The combination of THERMAL POWER, pressurizer pressure, and the highest

its shown in Figure 2.1-1 for 3 loop operation and Figure 2.1-2 for 2

whenever the point defined by the combination of the highest operating
loop average temperature and THERMAL POWER has exceeded the appropriate
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Figure 2.1-1

Reactor Core Safety Limit - 3 Loops in Operation
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2.0 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.1 SAFETY LIMITS

REACTOR COOLANT SYSTEM PRESSURE

3 B
The Reactor Coolant System pressure shall not exceed 2735 psig.

APPLICABILITY:

MODES 1, 2, 3, 4, and 5.

|ACTION:

MODES | and 2:

whenever the Reactor Coolant System pressure has exceeded 2735 psig, be
in HOT STANDBY with the Reactor Coolant System pressure within its limit
within | hour,

MODES 3, 4, and 5:

whenever the Reactor Coolant System pressure has exceeded 2735 psig,

reduce the Reactor Coolant System pressure to within its limit within
five minutes.

'B!AVER VALLEY UNIT 2 2=



2.0 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.2 LIMITING SAFETY SYSTEM SETTINGS

REACTOR TRIP SYSTEM IN ST RUMENTAT ION SETPOINT S

LIMITING CONDITION FOR OPERAT ION

2.3.1

The reactor trip system instrument at ion setpoints shall be set cons istent
with the Trip Setpoint values shown in Table 2.2-1. :

APPLICABILITY:

As shown for each channel in Table 3.3-1.
ACT ION:

With a reactor trip system inst-ument at ior setpoint less conservative
than the value shown in he Allowable Values column of Table 2.2.1, de~
clare the channel inoperable and wpply the applicable ACTION statement
requirement of Specification 3.3.1 until the channel is restored to OPER-
ABLE status with its trip setpoint adjusted cons istent with the Trip
Setpoint value.

BEAVFR VALLEY UNTIT 2 2=9




10.

12.

REACTOR TRIP SYSTEM INSTRUMENTAT LON TRIP SETPOINTS

TABLE 2.2-1

FUNCT IONAL UNIT

. Manual Reactor Trip

. Power Range, Neutron Flux

. Power Range, Neutron Flux, High

Positive Rate

. Power Range, Neutron Flux, High

Negat ive Rate
Intermediate Range, Neutron Flux

Sour ce Range, Neutron Flux

. Overtemper ature Delta T
. Overpower Delta T

. Pressur izer Pressure--Low

Pressur izer Pressure--High
Pressur izer Water Level--High

Loss of Flow

Design flow is 88,500 gpm per loop.

BEAVER VALLEY UNIT 2

TRIP SETPOINT

Not Applicable

Low Setpoint - < 25X of RATED
THERMAL POWER

High Setpoint - < 1092 of RATED
THERMAL POWER

< ST of RATED THERMAL POWER with
a time constant 2_ 2 second

5% of RATED THERMAL POWER with
time constant l 2 second

ol

25% of RATED THERMAL POWER

| A

< 105 counts per second
See Note |
See Note 3
> 1945 psig
< 2385 psig
< 92% of instrument span

90% of design flow per loop*

| v

2-6

ALLOWABLE VALUES

Not Applicable

Low Setpoint - < 26% of RATED
THERMAL POWER

High Setpoint - < 110X of RATED
THERMAL POWER

i 5.5%2 of RATED THERMAL POWER with
time constant _)_ 2 second

5.5% of RATED THERMAL POWER with
time constant > 2 second

®in

30% of RATED THERMAL POWER

I

1.3 x 10% counts per second

| A

See Note 2
See Note &
> 1935 psig
< 2395 psig

93% of instrument span

| A

> 89% of design flow per loop*




TABLE 2.2-1
(Cont inued)

REACTOR TRIP SYSTEM INSTRUMENTAT ION TRIP SETPOINT S

CUNCT IONAL UNIT TRIP SETPOINT ALLOWABLE VALUES
13. Steam (eaerator Water Level--low-Low 2 {later )% of narrow range instrument > (later)2 of narrow range 1nstrument
span-each steam generator span-each steam generator
\4. Steam/Feedwater Flow Mismatch and Low < 402 of full steam flow at RATED THERMAL < 42.5% of full steam flow at RATED
Steam Generator Wate Level POWER coincident with steam generator THERMAL POWER coincident with steam
water level gener ator water level
2> 25% of narrow range instrument span—- 2 242 of narrow range instrument
each steam gener ator span- cach steam generator
15. Undervoltage-Reactor Coolant Pumps 2 75% :;§ of nominal bus voltage- PARLS of nominal bus voltage-each
each bus bus
16. Under fr equency-Reactor Coolant Fumps 2 58.0 llz * 0.1 ll‘ -each bus 2 53.3 Hz -each bus

17. Turbine Trip

a. Auto Stop Oil Pressure 45 psig +5 psig

b. Turbine Stop Vaive 2> 1% open 2> 1% open
18. Safety Injection Input from ESF Not Applicable Not Applicable
19. Reactor Coolant Pump Breaker Not Applicable Not Applicable

Position Trap
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TABLE 2.2-1
(Cont inued)

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINT S

FUNCT IONAL UNIT TRIP SETPOINT ALLOWABLE VALUES

Reactor Trip System Inter locks
(Based on Ascending Power)

Intermediate Range Neutron > 1 x 10710 Amps ) 101! Amps

Flux, P-5

Power Range Neutron Flux, < 30% RATED THERMAL POWER < 2 RAT ED THERMAL POWER
P-8

Power Range Neutron Flux, 702 RAT ED THERMAL POWER X Y RATED THEQMAL POWER
P-9

Power Range Neutron Flux, 9% RATED THERMAL POWER RAT ED THERMAL POWER
P-i0 (Input to P-~7)

Turbine Impulse Chamber < 66 PSIG
Pressure, P-13
(Input to P-7)

BEAVER VALLEY UNIT 2




TABLE 2.2-1
(Cont inued)

REACTOR TRIP SYSTEM INSTRUMENTAT ION TRIP SEI POINTS

NOTAT ION
————— ——

OVERT EMPERATURE Delta T

(1 + £;8) (1 + t48) l
pelta T——— (— ) <, Delta Ty K| - Kg —— [T () = T!} + K3 (P - P}) - £ (Delta 1)
(1 + t98) 1 + t3$§ (1 + tg8) 1 + tgS

Where: Delta T Me asured Delta T by RTD Manifold Instrumentat ion;

1 + ;8
——— Lead-lag compensator on measured Delta T;
1 + t98

Time constants utilized in lead-lag controller for Delta T, t} = 8 seconds, 2 < } seconds;

Lag compensator on measured Delta T;

Time constants utilized in the lag compensator for Delta T,
Delta Ty = Indicated Delta T at RATED THERMAL POWER ;
K1 1 .2806 for 3 loop operation, 1.1657 for 2 loop operatior;

K9 0.01747;
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NOTE 1: {(Continued)
l’t[.S

I + tgS

€4, t5

l’tbs

tg
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TABLE 2.2-1
(Cont inued)

MUTAT TON

REACTOR TRIP SYSTEM I!erUHMA\TION TRIP SETPOINTS 1
(Cont inued)
|

The function generated by the lead-lag controller for Tavg dynamic compensation;

Time constants utilized in the lead-lag controller for T“ » t4 = 30 seconds, ts =
4 seconds; g

Aver age temper ature, 'F;

Lag compensator on measured Tl\'s;

Time constant utilized in the measured Tavg lag compensator, tg = 0 seconds;
576.2°F (Nominal 'rws at RATED THERMAL POWER);
0.000823;

Pressur izer pressure, psig;

2235 psig (Nominal RCS operating pressure); and
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TABLE 2.2-1
(Cont inued)

REACTOR TRIP SYSTEM INSTRUMENTAT ION TRIP FYTPOINTS

NOTAT ION
(Cont inued)

NOTE 1: (Continued)
S = Laplace transform oper ator, -econd'l;

and f) (Delta T) is a funct ion 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
such that:

(i) For q¢ - q, between -34% and + 10X f} (Delta I) = 0, where q and q, are percent RAT ED THERMAL POWER
in the top snd bottom halves of the core respectively, and q, * q, 1s total THERMAL POWER in percent

of RATED THERMAL POWER;

(ii) For each percent that the magnitude of q - q  exceeds -34% the Delta T Trip Setpoint shall be
automat ically reduced by 1.439% of its vhlue at RATED THERMAL POWER; and

(iii) For each percent that the magnitude of q =~ q  exceeds +10% the Delta T Trip Setpoint shall be
automat ically reduced by 1.7892 of its vilue 3t RATED THERMAL POWER.

NOTE 2: The channel's maximum Trip Setpoint shall not exceed its computed Trip Setpoint by mure than 3.8%.
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TABLE 2.2-1
(Cont inued)

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

NOTAT ION
(Cont inued)

NOTE 3: OVERPOWER Delta T

1 + 8 1 78 1 1
Delta T ( ) ( ) < DeltaTop K4 - K5 ( ) ( )T - K6 [T (———) - Tl - £, (DeltaT)

] + 28 1 + 3§ 1 + 3§ 1 + §S 1 + S
Where: Delta T = As defined in Note 1;

1 + S8

—— = As defined in Note 1;

1 + 138

ty, t2 = As defired in Note 1;

1

e e - = As defined in Note 1;

1 + £38

ty = As defined in Note 1;

Delta Ty = As defined in Note 1;

K4 = 1.0781;
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TABLE 2.2-1
(Cont inued)

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

NOTAT ION
(Cont inued)
NOTE 3: (Continued)
Kg = 0.02/°F for increasing average temperature and 0 for decreasing aver age temperature;

instrunentatioafgi 576.2°F);

ty8
= The function generated by the rate-lag controller for T.v dynamic compensation;
1 + t38 4
ty = Time constants util'ized in the rate-lag controller for Tavg' t7 = 10 seconds;
1
= As defined in Note |;
1 + tgS
té = As defined in Note 1;
K6 =  0.00115/°F for T > T!! and Kg = 0 for T < T!1; |
T = As defined in Note |;
Tl = As indicated T at RATED THERMAL POWER (Cal ibration temperature for Delta T i
|

BEAVER VALLEY UNIT 2 2-13



TABLE 2.2-1
(Cont inued)

REACTOR TRIP SYSTEM INSTRUMENTAT ION TRIP SETPOINTS

NOTAT ION
(Cont inued)

NOTE 3: (Continued)

S = As defined in Note 1; and

fy(Delta 1) = 0 for all I

NOTE 4: The channel's maximum Trip Setpoint shall not exceed itse computed Trip Setpoint by more than 3.0%.
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2.0 SAFFTY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.1 SAFETY LIMITS

q REACTOR CORE

BASES

Mg
The restrictions of this safety limit prevent overheating of the fuel and
possible cladding perforation which would result in the release of fis-
sion products to the reactor coolant, Overneating of the fuel cladding is
prevented by restricting fue! operation to within the nuc leate boiling
regime where the heat tr ans fer coefficient is large and the cladding
sur face temperature is slightly above the coolant saturation tempera-
ture.

Operation above the upper boundary of the nucleate boiling regime could
result in excessive cladding temperatures because of the onset of depar-
ture from nucleate boiling (DNB) and the resultant sharp reduction in
heat transfer coefficient. DNB is not a directly measurable parameter
dur ing operation and therefore, THERMAL POWER and Reactor Coolant Temper-
ature and Pressure have been related to DNB through the R-grid correla-
tion. The R-grid DNB correlation has been developed to predict the DNB
flux and the location of DNB for axially uniform and non-uniform heat
flux distributions. The local DNB heat flux ratio, DNBR, defined as the
ratio of the heat flux that would cause DNB at a particular core location
to the local heat flux, is indicative of the margin to DNB.

q The minimum value of the DNBR during steady state operation, normal oper-

ational transients, and anticipated transients is limited to 1.30. This
value corresponds to a 95 percent probability at a 95 percent conf idence
level that DNB will not occur and is chosen as an appropriate marzin to
DNB for all operating conditions.

The curves of Figures 2.l1-1 and 2.1-2 show the loci of points of THERMAL
POWER, Reactor Coolant Syatem pressure and average temperature for which
the minimum of DNBR is no less than 1.30, or the average enthalpy at the
vessel exit is equal to the enthalpy of satur ated liquid.

The curves are based on an enthalpy hot channel factor ?NA s of
1.55 and a refsrence cosine with a peak of I.SSF‘or axial power shape. An
allowance is included for an increase in , at reduced power

. AH
based on the expression:

F”M - 1.55 [1 + 0.2 (1=P)]

where P is the fraction of RATED THERMAL POWER
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2.0 SAFEIY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.1 SAFETY LIMITS
REACTOR CORE

BASES

=__.____==-_-==__—=_—=-_==_____._——-————————————_———-——-—_—'—'?_—-———'==
These limiting heat flux conditions are higher than those calculated for
the range of all control rods fully withdrawn to the maximum allowable
control rod insertion assuming the axial power imbalance is within the
limits of the f (Delta I) function of the Overtemper ature trip. When the
axial power imbalance is not within the tolerance, the axial power
imbalance effect on the Overtemper ature Delta T tr ip will reduce the
setpoint to provide protect ion consistent with core safety limits.
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2.0 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.1 SAFETY LIMITS

‘ REACTOR COOLANT SYSTEM PRESSURE

BA SES

M

The restriction of this safety limit protects the integrity of the Reac-
tor Coolant System from overpressurization and thereby prevents the re=-
lease of radionuclides contained in the reactor coolant from reaching the
cont ainment atmosphere,

The reactor pressure vessel and pressur izer are designed to Section III
of the ASME Code for Nuclear Power Plant which permits a maximum transi-
ent pressure of 110 percent (2735 psig) of design pressure. The Reactor
Coolant System piping and fittings are designed to ANSI B.31.1 which
permit a maximum transient pressure of 120 percent (2985) psig of compon-
ent design pressure. The Safety Limit of 2735 psig is therefore, consist-
ent with the design criteria and associated code requirements.

The entire Reactor Coolant System is hydrotested at 3107 psig to demon-
strate integrity prior to initial oper at ion.
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2.0 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

‘ 2.2 LIMITING SAFETY SYSTEM SETTINGS

REACTOR TRIP SYSTEM INSTRUMENTAT ION SETPOINT S

BASES

W

REACTOR TRIP SET POINTS:

The Reactor Trip Setpoint Limits specified in Table 2.2-1 are the values
at which the Reactor Trips are set for each parameter. The Trip values
have been selected to ensure that the reactor core and reactor coolant
system are prevented from exceeding their safety limits. Operat ion with
a Trip Setpoint less conservative than its Setpoint Limit but within its
specified Allowable Value is acceptable on the basis that each Allowable
Value is equal to or less than the drift allowance assumed to occur for
each trip used in the accident analyses.

MANUAL REACTOR TRIP:

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

POWER 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
setpoint provides redundant protecticn in the power range for a power
excursion beginning from low power. The tr ip associated with the low
setnoint may be manually bypassed when pP-10 is active (two of the four
power range channels indicate a power level of above approximately 9
percent of RATED THERMAL POWER) and is automa cally reinstated when P-10
becomes inactive (three of the four channels idicate a power level below
approximately 9 percent of RAT ™ THERMAL POWER).

POWER RANGE, NEUTRON FLUX, HIGF 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 Cthat the criteria are met for rod ejection
from partial power.
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2.0 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.2 LIMITING SAFETY SYSTEM SETTINGS

REACTOR TRIP SYSTEM INSTRUMENTAT ION SET POINT §

BA SES

M

The Power Range Negative Rate trip provides protection to
ensure that the minimum DNBR is maintained above 1.30 fer control rod dr op
accidents. At high power a single or multiple rod drop accident could cause
local flux peaking which, wnen in conjunction with nuclear power being
maint ained equivalent to turbine power by action of the automat ic rod control
system, could cause an unconservat ive local DNBR to exist. The Power Range
Negat ive Rate trip will prevent this from occurring by tripping the reactor
for all single or multiple dr opped rods.

INT ERMEDIATE AND SOURCE RANGE, NUCLEAR FLUX:

The Intermediate and Source Range, Nuclear Flux trips provide
reactor core protection during reactor startup. These trips provide redundant
channels protection to the low setpoint trip of the Pcwer Range, Neutron Flux
channels. The Source Range Channels will initiate a reactor trip at alout
10*5 counts per second unless manually blocked when P-6 becomes act ive. The
Intermediate Range Channels will initiate a reactor trip at a current level
proport ional to approximately 25 percent of RATED THERMAL POWER unless
manually blocked when P-10 becomes active. No credit was taken for operat ion
of the trips associated with either the Intermediate or Source Range Channels
in the accident analyses; however, their functional capability at the
specified trip settings is required by this Specification to enhance the
overall reliability of the Reactor Protection System.

OVERT EMPERATURE DELTA T:

The Overtemperature Delta T trip pcovides core protect ion to
prevent DNB for all combinat ions of pressure, power, coolant temper ature, and
axial power distribution, provided that the transient is slow with respect to
piping trans.c delays from the core to the temperature detectors (about 4
seconds), and pressure is within the range between the High and Low Pressure
reactor trips. This setpoint includes corrections for changes in density and
heat capacity of water with temperature and dynamic compensation for piping
delays from the core to the loop temper ature detectors. With normal axial
power ddistribution, this reactor trip limit is always below the core safety
limit as shown on Figures 2.l-1 and 2.1-2. 1f axial peaks are greater than
design, as indicated by the difference between top and bottom power range
nuc lear detectors, the reactor trip is automat ically reduced according to the

not at ions in Table 2.2-1.
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2.0 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.2 LIMITING SAFETY SYSTEM SFTTINGS

REACTOR TRIP SYSTEM INSTRUMENTAT ION SETPOINTS

BASES
—_—

Operation with a reacter coolant loop out of service below the
3 loop P-8 setpoint does not require reactor protect ion system setpoint modi-
fication because the P-8 setpoint and associated trip will prevent DNB dur ing
2 loop operation exclusive of the Overtemperature Delta T setpoint. Two loop
operation above the 3 loop P-8 setpoint is permissible after resetting the
K1, K2, and K3 inputs to the Overtemperature Delta T channels and raising the
P-8 setpoint to its 2 loop value. In this mode of operation, the P-8 inter-
lock and trip functions as a High Neutron Flux trip at the reduced power
level.

OVERPOWER Delta T:

The Overpower Delta T reactor trip provides assurance of fuel
integrity, e.g., no melting, under all possible overpower conditions, limits
the required range for Overtemperature Delta T protection, and provides a
backup to the High “eutron Flux trip. The setpoint includes corrections for
changes in densit' and heat capacity of water with temperature, and dynamic
compensation for piping delays from the core to the loop temperature detec-

tors. No credit was taken for operation of this trip in the accident analy-
‘ ses; however, its functional capability at the specified trip setting is
required by this Specification to enhance the overal . reliability of the
Reaccor Protection System.

PRESSURIZER PRESSURE:

The Pressurizer High and Low Pressure trips are provided to
limit the pressure range in which reactor operation is permitted. The High
Pressure trip is backed up by the pressurizer code safety valves for RCS
overpressure protection, and is therefore, set lower than the set pressure
for these valves (2485 psig). The Low Pressure trip provides protect ion by
tripping the reactor in the event of a loss of reactor coolant pressure.

PRESSURIZER WATER LEVEL:

The Pressurizer High Water Level trip ensures protect on
against Reactor Coolant System overpressur ization by limiting the water level
to a volume sufficient to retain a steam bubble and prevent water relief
through the pressurizer safety valves. No credit was taken for operation of
this trip in the accident analyses; however, its functional capability at the
specified trip setting is required by this Specification to enhance the over-

all reliability of the Reactor Protection System.

ro
|
>
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2.0 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.2 LIMITING SAFETY SYSTEM SETTINGS

REACTOR TRIP SYSTEM IN STRUMENTAT ION SET POINT S

BASES

|

—_——— —
LOSS 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 percent cf nominal
full loop flow. Above 31 percent (p-8) of RATED THERMAL POWER, automat ic
reactor trip will occur if the flow in any single loop drops below 90 percent
of nominal full loop flow. This latter trip will prevent the minimuim value
of the DNBR from going below 1.30 dur ing normal operational transients and
ant icipated transients when 2 loops are in operation and the Overtemperature
Delta T trip set point is adjusted fo the value specified for all loops in
operation, With the Overtemperature T trip set point adjusted to the value
specified for 2 loop oper at ion, the P-8 trip at 70 percent RATED THERMAL
POWER with a loop stop valve closed will prevent the minimum value of the
DNBR from going below 1.30 dur ing normal operational tr ansients and antici-

pated transients with 2 loops in operation.

ST EAM GENERATOR WATER LEVEL:

The Steam Gener ator Water Level Low-low tr ip provides core
protection by preventing oper ation with the steam gener ator water level below
the minimum volume required for adequate heat removal capacity. The specified
setpoint provides allowance that rhere will be sufficient water inventory in
the steam generators at the time of trip to allow for starting delays of the

auxiliary feedwater system.
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2.0 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.2 LIMITING SAFETY SYSTEM SETTINGS

REACTOR TRIP SYSTEM INSTRUMENTAT ION SETPOINT S

BASES
| [M
ST EAM/FEEDWAT ER FLOW MISMATCH AND LOW ST EAM GENERATOR WATER LEVEL:

The Steam/Feedwater Flow Mismatch in coincidence with a Steam
Gener ator lLow 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 ther eby enhance the overall reliability of
the Reactor Protection System. This trip is redundant to the Steam Generator
Water Level Low-Low trip. The Steam/Feedwater Flow Mismatch portion of this
trip is activated when the steam flow exceeds the feedwater flow by
_)_l.SS x 108 pounds/hour . The Steam Gener ator Low Water level portion of the
trip is activated when the water level drops below 25 percent, as indicated
by the narrow range instrument. These trip values include sufficient allow=
ance in excess of normal operating values to preclude spurious trips, but
will initiate a reactor trip before the steam generators are dry. Therefore,
the required capacity and starting time requirements of the auxiliary feed-
water pumps are reduced and the resulting thermal transient on the Reactor
Coolant System and steam generators is minimized.

UNDERVOLTAGE AND UNDERFREQUENCY - REACTOR COOLANT PUMP BUSSES: -

The Undervoltage and Under frequency Reactor Coolant Pump bus
trips provide reactor core protection against DNB as a result of loss of
voltage or under frequency to more than one reactor coolant pump. The speci-
fied setpoints assure a reactor trip signal is generated before the low flow
trip setpoint is reached. Time delays are incorporcted in the under frequency
and undervoltage trips to prevent spur ious reactor trips from momentary
electr ical power transients. For undervoltage, the delay is set so that the
time required for a signal to reach the reactor trip breakers following the
gimult aneous trip of two or more reactor coolant pump bus circuit breakers
shall not exceed 0.9 seconds. For under frequeacy, the delay is set so that
the time required for a signal to reach the reactor trip breakers after the
under fr equency trip setpoint is reached shall not erceed 0.3 seconds.
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2.0 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

7.2 LIMITING SAFETY SYSTEM SETTINGS

REACTOR TRIP SYSTEM IN ST RUMENTAT ION SETPOINT S

BA SES

TURBINE TRIP:

A Turbine Trip causes a direct reactor trip when operating
above P-9. Each of the turbine trips provide turbine protection and reduce
the severity of the ensuing transient. No credit was taken in the accident
analyses for oper ation of these trips. Their functional capability at the
specified trip settings is required to enhance the overall reliability of the
Reactor Protection System.

SAFETY INJECTION INPUT FOR ESF:

1f a reactor trip has not already been generated by the reac~
tor protective instr.ventat ion, the ESF automatic actuat ion logic channels
will initiate a reactor trip upon any signal which initiates a safety injec-
tion. This trip is provided to protect the core in the event of a LOCA. The
ESF instrumentation channels which initiate a safety injection signal are
shown in Table 3.3-3.

| REACTOR COOLANT PUMP BREAKER POSITION TRIP:

The Reactor Coolant Pump Breaker Position Trips are antici~
patory trips which provide reactor core protect ion against DNB resulting from
the opening of two or more pump breakers above P-7. These trips are blocked
below P-7. The open/close position trips assure a reactor trip signal is
gener ated before the low flow trip set point is reached. No credit was taken
in the accident analyses for operation of these trips. Their functional
capability at the open/close position gettings is required to enhance the
over all reliability of the Reactor Protect ion System.

REACTOR TRIP SYSTEM INTERLOCKS

The Reactor Trip System Inter locks per form the following
functions:

p-6 Above the setpoint F-6 allows the manual block of the Source Range
reactor trip and de-energizing of the high voltage to the
detectors. Below the setpoint Source Range level trips are
automat ically reactivated and high voltage restored.

p-7 Above the setpoint P-7 automatically enab les reactor trips on low
flow or coolant pump breaker open in more than one primary coolant
loop, reactor coolant pump bus undervoltage and under frequency,
pressur izer low pressure and pressurizer high level. Below the
setpoint the above listed trips are automatically blocked.
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2.0 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.2 LIMITING SAFETY SYSTEM SETTINGS

REACTOR TRIP SYSTEM INSTRUMENTAT ION SETPOINT S

{ p-8

P-10

P-13

BASES

M

Above the setpoint P-8 automatically enables reactor trip on low
flow in one or more primary coolant loops. Below the setpoint P-8
automatically blocks the above listed trip.

Above the setpoint P-9 automatically enables a reactor trip on
turbine trip. Below the setpoint P-9 automat ically blocks a
reactor trip on turbine trip.

Above the setpoint P-10 allows the manual block of the Intermediate
Range reactor trip and the low setpoint Power Range reactor trip;
and automatically blocks the Source Range reactor trip and de-
energizes the Source Range high voltage power. Below the setpoint
the Intermediate Range reactor trip and the low setpoint Power
Range reactor trips are automat ically reactivated. Provides input
to P-7.

Provides input to P-7.
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SECTIONS 3.0 AND 4.0
LIMITING CONDITIONS FOR OPERATION
AND

SURVEILLANCE REQUIREMENTS



3/4.0 APPLICABILITY

LIMITING CONDITION FOR OPERAT ION

3.0.1 Compliance with the Limiting Conditions for Oper ation
contained in the succeeding Specifications is required during the OPERATIONAL
MODES or other conditions specified therein; except that upon failure to meet
the Lim.ting Conditions for Operation, the associated ACTION requirements
shell be met.

3.0.2 Noncompliance with a Specification shall exist when the
requirements of the Limiting Condition for Oper at ion and associated ACTION
requirements are not met within the specified time intervals. If the Limiting
Condit ion for Operation is restored prior to expiration of the specified time
intervals, completion of the Action requirements is not required.

30.3 When a Limiting Condition for Operation is not met, except as
provided in the associated ACTION requirements, within one hour action shall
be initiated to place the unit in a MODE in which the Specification does not
apply by placing it, as applicable, in:

a. At least HOT STANDBY within the next 6 hours,
b. At least HOT SHUTDOWN within the following 6 hours, and
c. At least COLD SHUTDOWN within the subscquent 24 hours.

Where corrective measures are completed that permit operation under the
ACTION requirements, the ACTION may be taken in accordance with the specified
time limits as measured from the time of failure to meet the Limiting
Condition for Operation. Exceptions to these requirements are stated in the
individual Specifications.

3.0.4 Entry into an OPERATIONAL MODE or other specified condition
shall not be made unless the conditions of the Limiting Condit ion for
Operation are met without reliance on provisions contained in the ACTION
requirements. This provision shall not prevent passage thr ough OPERAT IONAL
MODES as required to comply with ACT ION requirements. Exceptions to these
requirements are stated in the individual Specifications.

3.0.5 When a system, subsystem, train, component or devide is
determined to be inoper able solely because its emergency power source is
inoperable, or solely because its normal power source is inoperable, it may
be co.sidered OPERABLE for the purpose of satisfying the requirements of its
applicable Limiting Condition for Operation, provided: 1) its corresponding
normal or emergency power source is OPERABLE; and 2) all of its redundant
system(s), subsystem(s), train(s), component(s), and device(s) are OPERABLE
or likewise satisfy the requirements of this Specification. Unless both
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3/4.0 APPLICABILITY

LIMIT ING CONDITION FOR OPERAT ION

—_—
—_— >

conditions 1) and 2) are satisfied within 2 hours, action shall be initiated
to place the unit in a MODE in which the applicable Limiting Condition for
Oper at ion does not apply, by placing it, as applicable, in:

1. At least HOT STANDBY within the next 6 hours,
2. At least HOT SHUTDOWN within the following 6 hours, and
3. At least COLD SHUTDOWN within the subsequent 24 hours.

This Specification is not applicable in MODES 5 or 6.

SURVEILLANCE REQUIREMENT S

M

4.0.1 Surveillance Requirements shall be met during the OPERAT IONAL
MODES or other condi-ions specified for individual Limiting Condit ions for
Operation unless otherwise stated in an individual Surveillance Requirement.

4.0.2 Each Surveillance Requirement shall be performed within the
specified time interval with:

a. A maximum allowable extension not to exceed 25% of the surveillance
interval, and

b. The combined time interval for any 3 consecutive surveillance
intervals shall not exceed 3.25 times the specified surveil lance

interval.

4.0.3 Failure to perform a Surveillance Requirement within the
specified time interval shall constitute a failure to meet the OPERABILITY
requirements for a Limiting Condition for Operation. Exceptions to these
requirements are stated in the individvual Specifications. Surveillance
Requiremcnts do not have to be per formed on inoperable equipment .

4.0.4 Entry into an OPERAT IONAL MODE or other specified condition
shall not be made unless the Surveillance Requirement(s) associated with the
Limiting Condition for Operation have been performed within the stated

surveillance interval or as otherwise specified.

REAVER VALLEY UNIT 2 3/4 0-2




3/4.0 APPLICABILITY

SURVEILLANCE REQUIREMENTS

W m—

4.0.5 Surveillance Requirements for inservice inspection and testing
of ASME Code Class 1, 2, and 3 components shall be applicable as follows:

a. Inservice insprction of ASME Code Class 1, 2, and 3 components and
inservice testin> of ASME Code Class 1, 2, and 3 pumps and valves
shall be performed in accordance with Sect ion XI of the ASME Boiler
and Pressure Vessel Code and applicable Addenda as required by
10 CFR 50, Section 50.55a(g), except where specific written relief has
been granted by the Commission pursuant to 10 CFR 50, Section
50.55a(g)(6)(i).

b. Surveillance intervals specified in Section XI of the ASME Boiler and
Pressure Vessel Code and applicable Addenda for the inservice
inspection and testing activities required by the ASME Boiler and
Pressure Vessel Code and applicable Addenda shall be applicable as
follows in these Technical Specifications:

ASME Boiler and Pressure Vessel Code Required frequencies for
and applicable Addenda terminology for per forming inservice inspection

inservice inspection and testing activities and testing act ivities

Weekly At least once per 7 days

Monthly At least once per 31 days

Quarterly or every 3 months At least once per 92 days

Semiannually or every 6 months At least once per |84 days

Every 9 months At least once per 276 days

Yearly or annually At least once per 366 days

c. The provisions of Specification 4.0.2 are applicable to the above
required frequencies for per forming inservice inspection and testing
activities.

d. Performance of the above inservice inspection and testing activities
shall be in addition to other specified Surveillance Requirements.

e. Nothing in the ASME Boiler and Pressure Vessel Code shall be construed
to supersede the requirements of any Technical Specification.
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3/4.1 REACTIVITY CONTROL SYSTEMS

3/4.1.1 BORATION CONTROL

SHUTDOWN MARGIN - T > 200°F
avg

LIMITING CONDITION FOR OPERATION

3.1.1.1  The SHUTDOWN MARGIN shall be > 1.77% Ak/k.
{APPLICABILITY:

MODES 1, 2%, 3 and 4.

{ACTION:

With the SHUTDOWN MARGIN < 1.77% Ak/k, immediately initiate
and continue boration at _>._ 30 gpm of 7000 ppm boric acid solution or
equivalent until the required SHUTDOWN MARGIN is restored.

SURVEILLANCE REQUIREMENTS
/

4.1.1.1.1 The SHUTDOWN MARGIN shall be determined to be > 1.77% Ak/k:

a. Within one hour after detection of an inoperable control rod(s) and at
least once per l2 hours thereafter while the rod(s) is inoperable. Lf
the inoperable control rod is immovable or untrippable, the above
required SHUTDOWN MARGIN shall be increased by an amount at least
equal to the withdrawn worth of the immovable or untrippable control
rod(s).

5. When in MODES | or 2%* at least once per 12 hours by verifying that
control bank withdrawal is within the limits of Specification 3.1.3.6.

¢. When in MODE 2%** st least once during control rod withdrawal and at
least once per hour thereafter until the reactor is critical.

d. Prior to initial operation above 5 percent RATED THERMAL POWER after
each fuel loading, by consideration of the factors of "e" below, with
the control banks at the maximum insertion limit of Specification
3.1.3.6.

* See Special Test Exception j.10.1

ew i >
Wwith Ké” 2 1.0

whw i €Y
Wwith Keff 1.0
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3/4.1 REACTIVITY CONTROL SYSTEMS

3/4.1.1 BORAT ION CONTROL

SHUTDOWN MARGIN - T > 200°F
e ave

SURVEILLANCE REQUIREMENTS

M

e. When in MODES 3 or &4, at least once per 24 hours by cons ideration of
the following factors:

1. Reactor coolant system boron concentrat ion,

2. Control rod position,

3. Reactor coolant system average temperature,

4. Fuel burnup based on gross thermal energy generation,
5. Xenon concentration, and

6. Samar ium concentr at ion.

£. The Reactor Coolant System shall be borated to at least the cold
shutdown boron concentration prior to manually blocking the Low
Pressur izer Pressure Safety Injection Signal &« shall remain at this
boron concentr ation or greater at all times during which this signal
is blocked.

4.1.1.1.2 The overall core reactivity balance shall be compared to
predicted values to demonstrate agreement within + 12 Ak/k at least once per
3] Effective Full Power Days (EFPD). This comparison shall consider at least
those factors stated in Specification 4.1.1.1.1.e, above. The predicted
reactivity values shall be adjusted (normalized) to correspond to the actual
core conditions prior to exceeding a fuel burnup of 60 Effective Full Power
Days after each fuel loading.
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3/4.]1 REACTIVITY CONTROL SYSIEMS

3/4.1.1 BORATION CONTROL

SHUTDOWN MARGIN - T < 200°F
Lid Fne

LIMITING CONDITION FOR OPERAT ION

—_— e
3.1.1.2 The SHUTDOWN MARGIN shall be > 1.0% Ak/k.

APPLICABILITY:

MODE 5.
ACT ION:
With the SHUTDOWN MARGIN < 1.0% 4k/k, immediately initiate and

cont inue boration at > 30 gpm of 7000 ppm boric acid solution or equivalent
until the required SHUTDOWN MARGIN is restored.

SURVEILLANCE REQUIREMENTS

—_—-e e
4.1.1.2 The SHUTDOWN MARGIN shall be determined to be > 1.0% dk/k:

a. Within one hour after dcccc:ioh of an inoperable control rod(s) and at
least once per 12 hours thereafter while the rod(s) is inoperable. If
the inoperable control rod is immovable or untr ippable, the SHUTDOWN
MARGIN shall be increased by an amount at least equal to the withdr awn
worth of the immovable or untrippable control rod(s).

b. At least once per 24 hours by consideration of the following factors:
1. Reactor coolant system boron concentration,

2. Control rod position,
3. Reactor coolant system average temperature,
4. Fuel burnup based on gross thermal energy generation,

5. Xenon concentr ation, and

6. Samarium concentr ation.
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3/4.]1 REACTIVITY CONTROL SYSTEMS

3/4.1.1 BORATION CONTROL

BORON DILUT ION

LIMITING CONDITION FOR OPERAT ION

Jebled The flow rate of reactor coolant through the core shall be
z_ 3000 gpm whenever a reduct ion in Reactor Coolant System boron concentrat ion
is being made.

APPLICABILITY:

All MODES.
|ACT ION:
With the flow rate of reactor coolant through the core

< 3000 gpm, immediately suspend all operations involving a reduction in boron
concentr ation of the Reactor Coolant System.

SURVEILLANCE REQUIREMENTS

ﬂ —_— —————————

4,.1.1.3 The flow rate of reactor coolant "through the core shall be
determined to be > 3000 gpm prior to the start of and at least once per hour
during a reduction in the Reactor Coolant Syscem boron concentr ation by
either:

a. Verifying at least one reactor coolant pump is in operation, or

b. Verifying that at least one RHR pump is in operation and supplying
2 3000 gpm through the core.
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3/4.1 REACTIVITY CONTROL SYSTEMS

3/4.1.1 BORATION CONTROL

MODERATOR TEMPERATURE COEFFICIENT (MIC)

LIMITING CONDITION FOR OPERAT ION

W

. P 9 oW The moderator temperature coefficient (MIC) shall be:

a. Less positive than 0 x 1074 jelta k/k/°F,

b. Less negative than -3.9 x !07% delta k/k/°F at RATED THERMAL POWER.
APPLICABILITY:

MODES | and 2%#,

ACT ION:

With the moderator temperature coefficient outside any one of
the above limits, be in HOT STANDBY within 6 hours.

SURVEILIANCE RBEQUIREMENTS
M
‘ 4.1.1,4.1 The MIC shall be determined to be within its limits by

confirmatory measurements. MIC measured values shall be ext:apolated and/or
compensated to permit direct comparisgon with the above limits.

4.1.1.4.2 The MTC shall be determined at the following frequencies and
THERMAL POWER conditions during each fuel cycle:

a. Prior to initial uperation above 5 percent of RATED THERMAL POWER,

after each fuel loading.

b. At any THERMAL POWER, within 7 Z7%D after reaching a RATED THERMAL
POWER ~quilibr ium boron concentration of 300 ppm.

*  With K .. > 1.0,

#* See Special Test Exception 3.10.4.
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3/4.1 REACTIVITY CONTROL SYSTEMS

3/4.1.]1 BORATION CONTROL

MINIMUM TEMPERATURE FOR CRITICALITY

LIMITING CONDITION FOR OPERAT ION

s

. P4 1 . The Reactor Coolant System lowest operating loop temperature
(T avg) shall be > S41°F when the reactor is critical.
APPLICABILITY:
MODES | and 2%#.
ACT ION:

With a Reactor Coolant System operating loop temperature
(T gvg) < 561°F, restore (Tgyg) to within its limit within
15 minutes or be in HOT SI‘ANSBY within the next 15 minutes.

SURVEILLANCE REQUIREMENTS

4,1.1.5 The Reactor Coolant System temperature (Tgyg) shall be
determined to be > 541°F.

a. Within 15 minutes prior to achieving reactor eriticality, and

b. At leas: once per 30 minutes when the reactor is critical and the
Reactor Coolant system Tgygo is less than 551°F with the
(Tgug) deviation alarm not reset.

» See Special Test Exception 3.10.3.

# With Kggg 2 1.0.
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3/4.1 REACTIVITY CONTROL SY¥ STEMS

3/4.1.2 BORATION SYSIEMS

FLOW PATHS - SHUTDOWN

LIMIT ING CONDITION FOR OPERAT ION

WM
3131 As a minimum, one of the following boron inject ion flow paths
shall be OPERABLE:

a. The flow path from the boric acid storage system via a boric acid
transfer pump to a charging pump to the Reactor Coolant System if only
the boric acid storage tank in Specification 3.1.2.7.a is OPERABLE, or

b. The flow path from the refueling water storage tank via a charging
pump 20 the Reacter Coolant System if only the refueling water stor age

tank in Specification 3.1.2.7.b is OPERABLE.

”~

APPLICABILITY:

MODES 5 and 6.

HACl' ION:

With none of the above flow paths OPERABLE, suspend all
oper at ioas involving CORE ALTERATIONS or positive reactivity changes until at
least one injection path is restored to OPERABLE status.

SURVEILLANCE REQUIREMENTS

4,1.2.1 At least one of the above required flow paths shall be
demonetr ated OPERABLE:

2. At least once per 7 davs by:

1. Cycling 2ach restable power operated or automat ic valve in the flow
path through at least one complete cycle of full travel.

2. Verifying that the temperature of the heat traced portion of the
flow path is 2 §5°F when a flow path from the bdor ic acid tanks is

used and the am*ient air temperature of the Auxiliary Building is
< 65°F.

by verifying that each valve (manual, power

b. At least oncz per 31 days
he flow path that is not lockad, sealed, or

oper ated or automat ic) in t
otherwise secured in position, is ip its correct position.
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3/4.1 REACTIVITY CONTROL SYSTEMS

3/4.1.2 BORATION SYSTEMS

FLOW PATHS - NPERAT ING

LIMITING CONDITION FOR OPERAT ION

—— — ———
—

-

b @2 Each of the following boron injection flow paths shall be
OPERABLE:

a. The flow path from the boric acid tanks via a boric acid transfer pump
and one charging pump to the Reactor Coolant System, and

b. The flow path from the refueling water storage tank via cne charging
pump to the P 1ctor Coolant System.

APPLICABILITY:

MODES 1, 2, 3, and 4.
ACTION:

a. With the flow path from the boric acid tanks inoperable, restore the
inoper able flow path to OPERABLE status within 72 hours or be in at
least HOT STANDBY and borated to a SHUTDOWN MARGIN equivalent to at
least | percent Ak/k at 200°F within the next 6 hours; restore the
flow path to OPERABLE status within the next 7 days or be in COLD
SHUTDOWN within the next 30 hours.

b. With the flow path from the refueling water storage tank inoperable,
restore the flow path to OPERABLE status within one hour or be in at
least HOT STANDBY within the next 6 hours and in COLD SHUTDOWN within
the following 30 hours.

SURVEILLANCE REQUIREMENTS

4.1.2.2 Each of the above required flow paths shall be demonstr ated
OPERABLE:

a. At least once per 7 days by:

1. Cycling each testable power operated or automatic valve in the flow
path through at least one complete cycle of full tr avel.
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3/4.1 REACTIVITY CONTROI SYSTEMS

3/4.1.2 BORAT ION SYSTEMS

FLOW PATHS - OPERATING

SURVEILLANCE REQUIREMENTS

-

Verifying that the temperature of the heat traced portion of the
flow path from the boric acid tanks is > 65°F when the ambient air
temper ature of the Auxiliary Building is < 65°F.

At least once per 31 days by verifying that each valve (manual, power
sper ated, or automat ic) in the flow path that is not locked, sealed,
or otherwise secured in position, 1s 1n its correct position.

At least once per 18 months during shutdown by cycling each power
oper ated (excluding automat ic) valve in the flow path that is not

testable during plant operation, through at least one complete cycle
of full travel.

| IBEAVER VALLEY UNIT 2




3/4.1 REACTIVITY CONTROL SYSTEMS

3/4.1.2 BORATION SYSTEMS

CHARGING PUMP - SHUTDOWN

LIMITING CONDITION FOR OPERAT ION

M

: 55 a0 ke As a minimum, one charging pump shall be OPERABLE and capable
of being powered from an OPERABLE emergency bus.

APPLICABILITY:

MODES 5 and 6.

ACTION:

, suspend all operations

With no charging pump OPERABLE
until one charging

involving CORE ALTERATIONS or positive reactivity changes
pump is restored to OPERABLE status.

SURVEILLANCE REQUIREMENTS

The above required charging pump shall be demonstr ated
OPERABLE st least once per 31 days by:

6.1.2.3

Starting (unless already operating) the pump from the control room,

..

b. Verifying, that on recirculation flow, the pump develops a discharge
pressure of > 2437* psig, and

¢. Verifying pump operation for at least 15 minutes.

#To be verified during Pre-Operational Testing

3/4 1-10
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3/4.1 REACTIVITY CONTROL SYSTEMS

3/4.1.2 BORATION SYSTEMS

CHARGING PUMPS - OPERAT ING

LIMITING CONDITION FOR OPERAT ION

3:1:3 .46 At least two charging pumps shall be OPERABLE.

APPLICABILITY:

MODES 1, 2, 3, and 4.
ACTION:

‘#ith only one charging pump OPERABLE, restore at least two
charging pumps to OPERABLE status within 72 hours or be in at least HOT
STANDBY within the next 6 hours; restore at least two charging pumps to
OPERABLE status within the next 48 hours or be in COLD SHUTDOWN within the
following 30 hours.

SURVEILLANCE REQUIREMENTS

W

4.1.2.4 Twu charging pumps shall be demonstr ated OPERABLE at least
once per 31 days on a STAGGERED TEST BASIS by:

a. Starting (unless already operating) the pump from Cthe control room,

b. Verifying, that on recirculation flow, the pump develops a discharge
pressure of > 2437* psig, and

¢c. Verifying pump operation for at least 15 minutes.

#To be verified during Pre-Operational Testing
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3/4.]1 REACTIVITY CONTROL SYSTEMS

3/4.1.2 BORATION SYSTEMS

‘ BORIC ACID TRANSFER PUMPS - SHUTDOWN

LIMITING CONDITION FOR OPERAT ION

s yee——
o —— e — S ———————————— ———

3.1.2.9 One boric acid transfer pump shall be OPERABLE and capable of
being powered from an OPERABLE emergency bus if only the flow path through
the boric acid transfer pump of Specification 3.1.2.1.a is OPERABLE.

APPLICABILITY:

MODES 5 and 6.

ACTION:

With no boric acid transfer pump OPERABLE as required to
complete the flow path of Specification 3.1.2.1.a, suspend all operations
involving CORE ALTERATIONS or positive reactivity changes until at least one
bor ic acid transfer pump is restored to OPERABLE status.

SURVEILLANCE REQUIREMENT S

4.1.2.5 The above required boric acid transfer pump shall be
demonstr ated OPERABLE at least once per 7 days by:

a. Starting (unless already operating) the pump from the control room,

b. Verifying, that on recirculation flow, the pump develops a d.scharge
pressure of > 107* psig, and

¢. Verifying pump operation for at least 15 minutes.

#To be verified during Pre-Operational Testing
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3/4.1 REACTIVITY CONTROL SYSTEMS

3/4.1.2 BORAT ION SY ST EMS

BORIC ACID TRANSFER PUMPS - OPERAI ING

LIMITING CONDITIUN FOR OPERAT ION
1

3:1:2.6 At least one boric acid transfer pump in the boron injection
flow path required by Specification 3.1.2.2.a shall be OPERABLE and capable
of being powered from an OPERABLE emergency bus if the flow path through the
boric acid pump in Specification 3.1.2.2.a is OPERABLE.

APPLICABILITY:

MODES I, 2, 3, and 4.
ACT ION:

With no boric acid transfer pump OPERABLE, restore at least
one boric acid transfer pump to OPERABLE STATUS within 72 hours or be in at
least HOT STANDBY within the next 6 hours and borated to a SHUTDOWN MARGIN
equivalent to | percent Jk/k at 200°F; restore at least one boric acid
trans fer pump to OPERABLE status within the next 7 days or be in COLD
SHUTDOWN within the next 30 hours.

SURVEILLANCE REQUIREMENT S

—

4.1.2.6 At least the above required boric acid pump shall be
demonstr ated OPERABLE at least once per 7 days by:

a. Starting (unless already operating) the pump from the control room,

b. Verifying, that on recirculation flow, the pump develops a discharge
pressure of > 107* psig, and

c. Verifying pump operation for at least 15 minutes.

*To be verified during Pre-Operational Testing
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3/4.1 REACTIVITY CONTROL SYSTEMS

3/4.1.2 BORAT ION SYSTEMS

BORAT ED WATER SOURCES =~ SHUTDOWN

LIMITING CONDITION FOR OPERAT ION

Pl e 2y As a minimum, one of the following borated water sources shal l
be OPERABLE:

a. A boric acid storage system with:
l. A minimum contained volume of 2315 gallons,
2. Between 7000 and 7700 ppm of boron, and
3. A minimum solution temperature of 65°F.

b. The refueling water storage tank with:
|. A minimum contained volume of 217,000 gallons,
2. A minimum boron concentr ation of 2000 ppm, and
3. A minimum solution temperature of 45°F.

APPLICABILITY: i

MODFS 5 and 6.

ACTION:

With no borated water source OPERABLE, suspend all operations

involving CORE ALTERATIONS or positive reactivity changes until st least one
bor ated water source is restored to NPERABLE status.

SURVEILLANCE REQUIREMENTS
M

&.1.2.7 The above required borated water source shall be demonstr ated
OPERABLE:

a. At least once per 7 days:
1. Verifying the boron concentration of the water,
2. Verifying the water level of the tank, and

3. Verifying the boric acid storage tank solut ion temperature when it
is the source of borated water,

b. At least once per 24 hours by verifying the RWST temperature when it
is the source of borated water and the outside ambient air temper ature

is < 45°F.
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3/4.]1 REACTIVITY CONTROL SYSTEMS

3/4.1.2 BORAT ION SYSTEMS

BORAT ED WATER SOURCES - OPERAT ING

LIMIT ING CONDITION FOR OPERAT ION

___._—_—_———————————-—_ ————
______._____.,.————————'—t_:'— —

. 0 As a minimum, the following bor ated water source(s) shall be
OPERABLE as required by Specification 3.1.2.2:

a. A boric acid storage system with:
1. A minimum cont ained volume of 13,390 gallons,
2. Between 7000 and 7700 ppm of boron, and
3. A minimum solution temperature of 65°F.
b. The refueling water storage tank with:
{. A inimum contained volume of 859,248 gallons of water,
2. A boron concentr ation of between 2000 ppm and 2100 ppm, and
3. A minimum solut ion temperature of 45°F.

APPLICABILITY:

MODES 1, 2, 3, and 4.

ACT ION:

a. With the boric acid storage system inoperable, restore the storage
system to CPERABLE status within 72 hours or be in at least HOT
STANDBY and borated to a SHUTDOWN MARGIN equivalent to at least
| percent k/k at 200°F within the next 6 hours; restore the boric
acid storage system to OPERABLE status within the next 7 dars or be in
COLD SHUTDOWN witkin the next 30 hours.

b. With the refueling water storage tank inoperable, restore the tank to
OPERABLE status within one hour i Ue in at least HOT STANDBY within
the next 6 hours and in COLD SHUTDOWN within the following 30 hours.
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3/4.]1 REACTIVITY CONTROL SYSTEMS

3/4.1.2 BORATION FYSTEMS

BORIC ACID TRANSFER PUMPS - OPERATING

SURVEILLANCE REQUIREMENTS

w

4.1.2.8 Each bor ated water source shall be demonstr ated OPERABLE:

a. At least once per 7 days by:

l. Verifying the boron concentr ation in each water source,
2. Verifying the water level in each water source, and

3. Verifying the boric acid storage system solution temper ature when
it is the source of borated water.

b. At least once per 24 hours by verifying the RWST temperature when the

RWST ambient air temperature is < 45°F.
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3/4.1 REACTIVITY CONTROL SYSTEMS

3/4.1.3 MOVABLE CONTROL ASSEMBLIES

GROUP HEIGHT

LIMITING CONDITION FOR OPERATION

WS Wy 1 All full length (shutdown and control) rods shall be OPERABLE
and positioned within :.12 steps (indicated position, as determined in
accordance with Specification 3.1.3.2) corresponding to their respective

group demand counter position.

APPLICABILITY:

MODES 1* and 2%.

{ACTION:

a. With one or more full length rods inoperable due to being immovable as
a result of excessive friction or mechanical interference or known (O
be untrippable, determine that the SHUTDOWN MARGIN requirement of
Specification 3.1.1.1 is satisfied within | hour and be in HOT STANDBY
within 6 hours.

b. With more than one full length rod inoperable or misaligned from the
-group demand counter position by more than + 12 steps (indicated
position determined in accordance with Specification 3.1.3.2), be in
HOT STANDBY within 6 hours.

c. With one full length rod trippable but inoperable due to causes other
than addressed by ACTION a, above, or misaligned from its group demand
counter position by more than + 12 steps (indicated position
determined in accordance with Specification 3.1.3.2), POWER OPERATION
may continue provided that within one hour either:

1. The rod is restored to OPERABLE status within the above alignment
requirements, or

2. The rod is declared inoperable and the remainder of the rods in the
group with the inoperable rod are aligned to within ¢ 12 steps of
the inoperable rod while maintaining the rod sequence and insertion
limits of Figures (3.1=1) and (3.1-2); the THERMAL POWER level
shall be restricted pursuant o Specification (3.1.3.6) during
subsequent operation, or .

*# See Special Test Exceptions 3.10.2 and 3.10.4
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3/4.1 REACTIVITY CONTROL SYSTEMS

3/4.1.3 MOVEABLE CONTROL ASSEMBLIES

GROUP HEIGHT

LIMITING CONDITION FOR OPERATION

_—————_=——-——-——__———_-‘————7f —

3. The rod is declared inoperable and the SHUTDOWN MARGLY requirement
of Specification 3.1.1.1 is satisfied. POWER OPERATION may then
cont inue provided that:

a. The THERMAL POWER level is reduced to less than or equal to
75 percent of RATED THERMAL POWER within the hour and, within
the next 4 hours the high neutron flux trip setpoint is reduced
to less than or equal to 85 percent of RATED THERMAL POWER.

b. The SHUTDOWN MARGIN requirement of Specification 3.1.1.1 is
determined at least once per 12 hours.

c. A power distribution map is obtained from the movable incore
N
detectors and F,(Z) and Fau are verified to be within
their limits within 72 hours.

d. A reevaluation of each accident analysis of Table 3.l-1 is
performed within 5 days; this reevaluation shall confirm that
the previously analyzed results of these accidents remain valid
for the duration of operation under these conditions.

SUBVE ILLANCE REQUIREMENTS
--=========================================================================:
4.1.3.1.1 Each shutdown and control rod not fully inserted in the core

shall be determined to be OPERABLE by movement of at least 10 steps in any
one direction at least once per 31 days.

4.1.3.1.2 Each full length rod position shall be determined to be + 12
steps of the associated group demand counter by verifying the individual rod
position at least once per 12 hours except during intervals when the Rod
Position Deviation monitor is inoperative, then verify the group position at
least once per & hours.
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TABLE 3.1-l

ACCIDENT ANALYSES REQUIRING REEVALUATION IN THE EVENT OF AN
. INOPERABLE FULL LENGTH ROD

Rod Cluster Control Assembly Insertion Characteristics
Rod Cluster Control Assembly Misalignment

Loss of Reactor Loolant From Small Ruptured Pipes or from Cracked Large Pipes
which Actuates The Zmergency Core Cooling System

Single Rod Cluster Control Assembly Withdrawal al Full Power
Major Reactor Coolant System Pipe Ruptures (Loss of Coolant Accident)
Major Secondary Systems Pipe Rupture

Rupture of a Control Rod Drive Mechanism Housing (Rod Cluster Coantrol
Assembly Ejection)
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3/4.]1 REACTIVITY CONTROL SYSTEMS

3/4.1.3 MOVABLE CONTROL ASSEMBLIES

m POSITION INDICATION SYSTEMS - OPERATING

LIMITING CONDITION FOR OPERAT ION

W - e et —

3.1.3.23 The shutdown and control rod position indicat ion system and
the demand position indication system shall be OPERABLE and capable of
determining the control rod positions within + 12 steps.

APPLICABILITY:

MODES | and 2%.

ACT ION:

a. With a maximum of one rod position indicator per bank inoperable
eicher:

|. Determine the position of the non-indicating rod(s) indirectly by
the movable incore detectors at least once per 8 hours and
imediately after any motion of the non-indicat ing rod which
exceeds 24 steps in one direction since the last determination of
the rod's position, or

within 8 hours.

b. With a maximum of one demand position indicator per bank inoper ab le
either:

1. Verify that all rod position indicatore for the affected bank are
OPERABLE and that the most withdrawn rod and the least withdrawn

rod of the bank are within a maximum of 12 steps of each other at
least once ~er 8 hours, or

within 8 hours.

SURVEILLANCE REQUIREMENT S

$.1.3.2 Each rod position indicator shall be determined to be OPERABLE
by verifying that the demand position indication system and the rod position
indication system agree within [2 steps at least once per 12 hours except
during time intervals when the Rod Position Deviation Monitor is inoperable,
then compare the demand position indication system and the rod position
indicat ion system at least once per 4 hours.
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3/4.]1 REACTIVITY CONTROL SYSTEMS

3/4.1.3 MOVABLE CONTROL ASSEMBLIES

POSITION INDICAT ION SYSTEM - SHUTDOWN

LIMITING CONDITION FOR OPERAT ION

3.1.3%.3 The group demand position indicators shall be OPERABLE and
capable of determining within + 12 steps the demand position for each
shutdown or control rod not fully inserted.

APPLICABILITY:

MODES 3%, 4%, and 5%,

ACT ION:

et e

With less than the above required pos ition indicator(s)

OPERABLE, immediately open the reactor tr ip system breakers.

SURVEILLANCE REQUIREMENTS

4.1.3.3 Each of the above required group demand position indicator(s)
shall be determined to be OPERABLE by moveshent of the associated control rod
at least 10 steps in any one direction at least once per 31 days when the
reactor coclant system pressure is greater than 400 psig.

# With the reactor trip system breakers in the closed position.
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3/4.1 REACTIVITY CONTROL SY ST EMS

3/4.1.3 MOVABLE CONTROL ASSEMBLIES

ROD DROP TIME

LIMITING CONDITION FOR OP ERAT ION

3.1.3.4 The individual full length (shutdown and control) rod drop
time from the fully withdrawn position shall be < 2.2 seconds from begianning
of decay of stationary gripper coil voltage to dasnpot entry with:

a. T > 541°F, and
avg -
b. All reactor coolant pumps operating.

APPLICABILITY:

MODE 3.

ACT ION:

a. With the drop time of any full length rod determined to exceed the
above limit, restore the rod drop time to within the above limit pr ior

to proceeding to MODE 1l or 2.

b. With the rod drop times within limits but determined with 2 reactor
coolant pumps oper ating, oper at ion may proceed provided THERMAL POWER
is restricted to < 65 percent of RATED THERMAL POWER when the reactor
coolant stop valves in the nonoper ating loop are closed.

SURVEILLANCE REQUIREMENTS

4.1.3.4 The rod drop time of full length rods shall be demons tr ated
thr ough me asur ement pr ior to reactor eriticality:

a. For all rods following each cemoval of the reactor vessel head.
b. For specifically affected individual rods following any maintenance on
or modification to the control cod drive system which could af fect the

drop time of those specific rods.

c. At least once per 18 months.
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3/4.1 REACTIVITY CONTROL SYSTEMS

3/4.1.3 MOVABLE CONTROL ASSEMBLIES

SHUTDOWN ROD IN SERT ION LIMIT

LIMITING CONDITION FOR OPERAT ION

==________=======—___——-—#=————====

¥.3.3.5 All shutdown rods shall be fully withdr awn.

APPLICABILITY:

MODES 1* and 2%#.
ACTION:

With a maximum of one shutdown rod not fully withdr awn, except
for surveillance testing pursuant to Specificat ion 4.1.3.1.1, within one hour
either:

a. Fully withdraw the rod, or

b. Declare the rod to be inoperable and apply Specification 3.1.3.1.

SURVEILLANCE REQUIREMENTS

$.1.3.3 Bach shutdown rod shall be determined to be fully withdr awu by
use of the group demand counters, and verified by the rod posit ion
indicators. :

a. Within 15 minutes prior to withdr awal of any rods in control banks A,
B, C. or D during an approach to reactor criticality, and

b. At least once per 24 hours thereafter.

* See Special Test Exception 3.10.2 and 3.10.4

# With k> 1.0
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3/4.1 REACTIVITY CONTROL SYSTEMS

3/4.1.3 MOVABLE CONT"OL ASSEMBLIES

LIMITING CONDITION FOR OPERAT ION

3.1.3.6 The control banks shall be limited in physical insertion as
shown in Figures 3.1-1 and 3.1-2.

APPLICA! ILITY:

MODES .* and 2%#.

ACTION:

With the control banks insarted bevond the above insert ion
limits, except for surveillance testing pursuant to Specification T . (P o
either:

a. Restore the control banks to within the limits within 2 hours, or

b. Reduce THERMAL POWER within 2 hours to less than or equal to that
fr act ion of RATED THERMAL POWER which is allowed by the group
position using the above figures, or

c. Be in at least HOT STANDBY within 6 hours.

SURVEILLANCE RBQUIREMENTS
Mﬁ

4,1.3.6 When the Rod Insertion Limit Monitor is OPERABLE, the
deviation between the position indicated by the individual rod position
instrument channel and the position indicated by the corresponding group
demand indication shall be checked manually for each rod at least once per 24
hours. When the Rod Insertion Limit Momitor is inoperable, the deviation
between indicated positions shall be checked** manually at least once per &
hours.

—

* See Special Test Exception 3.10.2 and 3.10.4

# With ke 2 1.0
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FIGURE 3.1-1

ROD GROUP INSERTION LIMITS VERSUS THERMAL POWER THREE LOOP OPERAT ION

(FULLY NITHDRAWNN)

1

w.%_t_______“_ .

s .
.,.— - n..-
n : .

et e
o -

7 TR -
o heommbs
- ———— ———
o ——

Jax

-y -
.

b

> % M
p— - - ¥

N

.-
—-m
.._
L]
ikl

f

8

-

00

NONLISOJd 4318 40089 00

e

4

(PULLY INSERTED)

FRACTION OF RATED THERMAL POWER

3/4 1-25

AEAVER VALLEY UNIT 2



FIGURE 3.1-Z

ROD GROUP INSERTION LIMITS VERSUS THERMAL POWER TWO LOOP OPERAT ION
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3/4.2 POWER DISTRIBUTION LIMITS

3/4.2.1 AXIAL FLUX DIFFERENCE (AFD)

LIMITING CONDITION FOR OPERATION

|

—-——————________——————-——___—___‘—'—71
3.2.1

The indicated AXIAL FLUX DIFFERENCE (AFD) shall be maintained within a *
5 percent target band (flux difference units) about the target flux dif-
ference.

APPLICABILITY:

MODE | ABOVE 50 PERCENT RATED THERMAL POWERY* .

|ACTION:

a. With the indicated AXIAL FLUX DIFFERENCE outside of the + 5 perceat
target band about the target flux difference and with THERMAL POWER:

|. Above 90 percent of RATED THERMAL POWER, within 15 minutes:

a. Either restore the indicated AFD to within the target band lim-
its, or

b. Reduce THERMAL POWER to less than 90 percent of RATED THERMAL
POWER.

2. Between 50 percent and 90 percent of RATED THERMAL POWER:
a. POWER OPERATION may continue provided:
|. The indicated AFD has not been outside of the + 5 percent

target band for more than | hour penalty deviation cumulative
during the previous 24 hours and

* See Special Test Exception 3.10.2

{2
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3/4.2 POWER DISTRIBUT ION LIMITS

3/4.2.1 AXIAL FLUX DIFFERENCE (AFD)

LIMITING CONDITION FOR OPERAT ION
W
7. The indicated AFD is within the limits shown on Figure 3.2-1l.
Otherwise, reduce THERMAL POWER to less than 50 percent of
RATED THERMAL POWER within 30 minutes and reduce the Power
Range Neutron Flux-High Trip Setpoints to < 55 percent of
RATED THERMAL POWER within the next 4 hours. -

b. Surveillance testing of the Power Range Neutron Flux Channels
may be performed pursuant to Specification 4.3.1.1.1 provided
the indicated AFD is maintained within the limits of Figure 3.2~
1. A total of 16 hours operation may be accumulated with the
AFD outside of the target band during this testing without
penalty deviation.

b. THERMAL POWER shall not be increased above 90 percent of RATED THERMAL
POWER unless the indicated AFD is within the + 5 percent target band
and ACTION a.2.a.l above, has been satisfied.

c. THERMAL POWER shall not be increased above 50% of RATED THERMAL POWER
unless the indicated AFD has not been outside of the # 5 percent tar-
get band for more than | hour penalty deviation cumulative during the
previous 24 hours.

SURVEILLANCE REQUIREMENTS

4.2.1.1

The indicated AXIAL FLUX DIFFERENCE shall be determined to be within its
limits during POWER OPERATION above 15 percent of RATED THERMAL POWER
by:

a. Monitoring the indicated AFD for each OPERABLE excore channel:

|. At least once per 7 days when the AFD Monitor Alarm is OPERABLE,
and

2. At least once per hour for Cthe first 24 hours after restocring the
AFD Monitor Alarm to OPERABLE status.

b. Monitoring and logging the indicated AXIAL FLUX DIFFERENCE for each
OPERABLE excore channel at least once per hour for the first 24 hours
and at least once per 30 minutes thereafter, when the AXTAL FLUX DIF-
FERFANCE Monitor Alarm is inoperable. The logged values of the indi-
cated AXIAL FLUX DIFFERENCE shall be assumed to exist during the
inteeval preceding each logging.
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3/4.2 POWER DI STRIBUT ION LIMIT S

3/4.2.1 AXIAL FLUX DIFFERENCE (AFD)

SURVEI LLANCE REQUIREMENT S

—— —
4.2.1.2

The indicated AFD shall De cons idered outside of its + 5 percent target
band wien at least 2 of 4 oc 2 of 3 OPERABLE excore channels are indica-
ting the AFD to be outside the target band. POWER OPERAT ION outside of
the ¢+ 5 percent target band shall be accumulated on a time basis of:

a. One minute penalty deviation for each one minute of POWER OPERAT ION
outside of the target band at THERMAL POWER levels equal to or above
50 percent of RATED THERMAL POWER, and

b. One-half minute penalty deviation for each one minute of POWER OPERA-
TION outside of the target band at THERMAL POWER levels below 50
percent of RATED THERMAL POWER.

4.2.1.3

The target flux difference of each OPERABLE excore channel shall Dbe
determined by measurement at least once per 92 Effective Full Power Days.
The pr.ovisiom of Specification 4.0.4 are not applicable.

4.2.1.4

The target flux difference shall be updated at least once per 31 Effec-
tive Full Power Days be either determining the target Fflux difference
pur suant to 4.2.1.3 above or by linear interpolation between the most
recently measured value and 0 percent at the end of the cycle life. The
provisions of Specification 4.0.4 are not applicable.
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FIGURE 3.2-1

AXIAL FLUX DIFFERENCE LIMITS AS A FUNCTION OF RATED THERMAL POWER
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3/4.2 POWER DISTRIBUT ION LIMITS

3/4.2.2 HEAT FLUX HOT CHANNEL FACTOR - FQ(Z)

LIMITING CONDITION FOR OPERAT ION

3.2.2 FQ(Z) shall be limited by the following relationships:

Fo(2) £ (2.18] [K(2)] for P>0.5

P

FQ(Z) £ ((4.36)] [K(2)] for P<O.5

where P = THEFMAL POWER
W

and K(2) is the function obtained from Figure 3.2-2
' for a given core height location.

APPLICABILITY:

MODE |

ACT ION:
With FQ(Z) exceeding its limit:

a. Reduce THERMAL POWER at least | percent for each | percent
F (2) exceeds the limit within 15 minutes and similiarly
rgducc the Power Range Neutron Flux-High Trip Setpoints within the
next 4 hours; POWER OPERATION may proceed for up toc a total of 72
hours; subsequent POWER OPERAT ION may proceed provided the Over-
power T Trip Setpoints have been reduced at least | percent for
each | percent F.(Z) exceeds the limit. The Overpower T Trip
Setpoint rcductiog shall be performed with the reactor subcriti-
cal.

b, Identify and correct the cause of the out of limit condition prior
to increasing THERMAL POWER; THERMAL POWER may then be increased
provided F_(2) is demonstrated through incore mapning to be
within its limict,

SURVEILLANCE REQUIREMENT S

4.2.2.1 The provisions of Specification 4.0.4 are not applicable.
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3/4.2 POWER DISTRIBUTION LIMITS

3/4.2.2 HWEAT FLUX HOT CHANNEL FACTOR - FQ(Z)

SURVEILLANCE REQUIREMENTS

W

$.2.2.2

F L shall be evaluated to determine if FQ(Z) is within its
1imie by:

a. Using the movable incore detectors €O obtain a power distribution map
at any THERMAL POWER greater than 5 percent of RATED THERMAL POWER.

b. Increasing the measured F_ componen: of the power distr ibution
map by 3 percent to accounz for manufacturing tolerances and further
increasing the value by 5 percent to account for measurement
uncertant ies.

" ¢ ’ .
¢. Comparing the F_ computed (ny ) obtained in b, above
to: :

. The ¥, limits for RATED THERMAL POWER (ng) for the
appropr iate measured core planes given in e and f below, and

2. The relationship:

L
RTP
+0. -
ruy = 'xv [1+0.2(1=-P)]
where r‘yl‘ is the limit for fractional THERMAL POWER

oper at ion expressed as a funct ion of F:‘;P and P is the fraction of

RAT ED THERMAL POWER at which ny was measured,

d. Remeasur ing 'xy according to the following schedule:

l. When r:; is greater than the F::P limit for the appropriate

measured core plane but less than the Fty relationship, additional

powe:r distr ibution maps shall be taken and Fxg compar ed to

A
r"" and F
Xy Xy
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3/4.2 POWER DISTRIBUTION LIMIT S

3/4.2.2 HEAT FLUX HOT CHANNEL FACTOR - FQ(Z)

SURVEILLANCE REQUIREMENTS

b. At .eas: once per 3l EFPD, whichever occurs first.

|
!
; ! - g ..

2. When the va is less thaa or equal to the ny limit for the
appropriate measured core plane, addit ional power distr ibut ion maps
shall be taken and F ¢ compared to an and F . at least

Xy Xy Xy
once per 31 EFPD.
e. The !’“ limit for Rated Thermal Power (F:;P) shall be provided

for all core planes containing bank "D" control rods and all unrodded
core planes in a Radiai Peaking Factor Limit Report per Specificat ion
6.9.1.14.

£, The F limits of e, above, are not applicable in the following
core ane regions as measured in percent of core height from the
bottom of the fuel:

|. Lower core region from 0 to 15 percent, incltusive.
2. Upper core region from 85 to 100 percent, inclusive.

3, Grid plane regions at 17.8 + 2 percent, 32.1 + 2 percent,
46.4 + 2%, 60.6 + 2%, and 7%.9 + 2%, inclusive.

4. Core plane regions within ¢+ 2 percent of core he ight
(+ 2.88 inches) about the TBank demand position of the bank e

control rods.

; C ) L i
g. With !’“ axceed ing ny , the effects of F“ on !'Q(Z)
shall be evaluated to determine if FQ(Z) is within its limit.

6.2.2.3 Wwhen F.(2) is measured pursuant €0 Specification
4.10.2.2, an overall Beasured P (2) shall be obtained from a power
distr ibut ion map and increased By ) percent to account for manufacturing
toler ances and further increased by 5 percent to account for me asurement
uncert ainty.
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3/4.2 POWER DISTRIBUTION LIMITS

3/4.2.3 NUCLEAR ENTHALPY HOT CHANNEL FACTOR - Fiu

LIMITING CONDITION FOR OPERATION

— -
—— e

35253 ﬁ:H shall be limited by the following relationship:

N

Br<1ss 1+ 0.2 1-m))

where P = THERMAL POWER
RATED THERMAL POWER

APPLICABILITY:

MODE 1

ACTION:
N
With :H(Z) exceeding its limit:

a. Reduce THERMAL POWER to less than 50 percent of RATED THERMAL POWER
within 2 hours and reduce the Power Range Neutron Flux-High Trip Setpoints to
< 55 percent of RATED THERMAL POWER within the next 4 hours, )
N
b. Demonstrate through in-core mapping that F  is within its limit
within 24 hours after exceeding the limit or reduce THERMAL POWER to less
than 5 percent of RATED THERMAL POWER within the next 2 hours, and

¢c. Identify and correcr the cause of the out of limit condition prior to

increasing THERMAL POWER; subsequent POWER OPERATION may proceed provided
N

that FA is demonstrated through in-core mapping to be within its limit
at a noﬂxnnl 50 percent of RATED THERMAL POWER prior to exceeding this
THERMAL POWER, at a nominal 75 percent of RATED THERMAL POWER prior to
exceeding this THERMAL POWER and within 24 hours after attaining 95 percent
or greater RATED THERMAL POWER.
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3/4.2 POWER DISTRIBUTION LIMITS

3/4.2.3 NUCLEAR ENTHALPY HOT CHANNEL FACTOR -FEH

SURVEILLANCE REQUIREMENTS

1| 4.2.3.1  F, shall ve determined to be within its limit by

using moveable incore detectors O obtain a power distr ibution map:

a. Prior to operation above 75 percent of RATED THERMAL POWER after each
fuel loading, and

b. At least once per 31 Effective Full Power Days.

4.2.3.2  The measured Fy, of 4.2.3.1 above, shall be
increased by 4 percent for ne%lurcncnt uncertainty.
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3/4.2 POWER DISTRIBUTION LIMITS

3/4.2.4 QUADRANT POWER TILT RATIO

LIMITING CONDITION FOR OPERATION

—

r P & The QUADRAXT POWER TILT RATIO shall not exceed 1.02.

APPLICABILLITY:

MODE | above 50 percent of RATED THERMAL POWER*.
ACTION:

a. With the QUADRANT POWER TILT RATIO determined to exceed |.02 but
< 1.0%:

1. Within 2 hours:

a. Either reduce the QUADRANT POWER TILT RATIO wo within its limit,
or

b. Reduce THERMAL POWER at least 3 perceat for each | percent of
indicated QUADRANT POWER TILT RATIO in excess of ".0 and
simiiarly reduce the Power Range Neutron Flux-High Trip
Setprints within the next &4 hours.

2. Verify that the QUADRANT POWER TILT KATIO is within its limit
within 24 hours after exceeding the limit or reduce THERMAL POWER
to less than 50 percent of RATED THERMAL POWER within the next 2
hours and reduce the Power Range Neutron Flux-High Trip setpoints
to < 55 percent of RATED THERMAL POWER within the next &4 hours.

3. ldentify and correct the cause of the out of limit condition prior
to increasing THERMAL POWER; subsequent POWER OPERATION above
50 percent of RATED THERMAL POWER may proceed provided that the
QUADRANT POWER TILT RATIO is verified within its limit at least
once per hour until verified acceptable at 95 percent or greater
RATED THERMAL POWER.

* See Special Test Exception 3.10.2.
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3/4.2 POWER DISTRIBUTION LIMITS

3/4.2.4 QUADRANT POWER TILT RAT 10

LIMITING CONDITION FOR OPERAT ION

b. With the QUADRANT POWER TILT RATIO determined to exceed |.09 due to
misal ignment of either a shutdown or control rod:

|. Reduce THERMAL POWER at least 3 percent for each | percent of

indicated QUADRANT POWER TILT RATIO in excess of 1.0, within 30
minutes.

2. Verify that the QUADRANT POWER TILT RATIO is within its limit
within 2 hours after exceeding the limit or reduce THERMAL POWER to
less than 50 percent of RATED THERMAL POWER within the next 2 hours
and reduce the Power Range Neutron Flux-High Trip Setpoints "o
£ 55 percent of RATED THERMAL POWER within the next & hours.

3. ldentify and correct the cause of the out of limit condition prior
to increasing THERMAL POWER; subsequent POWER OPERAT ION above
50 percent of RATED THERMAL POWER may proceed provided that the
QUADRANT POWER TILT RATIO is verified within its limit at least
once per hour until verified acceptable at 95 percent or greater
RAT D THERMAL POWER.

-. wWith the QUADRANT POWER TILT RATIO determined to exceed |.09 due to
causes other than the misaligmment of either a shutdown or control
rod:

|. Reduce THERMAL POWER to icss than 50 percent of RATED THERMAL POWER
within 2 hours and reduce the Power Range Neutron Flux-High Trip
Setpoints tc { 55 percent of RATED THFRMAL POWER within the next 4
hours.

2. ldentify and correct the cause of the out of limit condition prior
to increasing THERMAL POWER; subcequent POWER OPERAT ION above
50 percent of RATED THERMAL POWER may proceed provided that the
QUADRANT POWER TILT RATIO is verified within its limit at least
once per hour until verified at 95 percent or greater RAT D THERMAL
POWER.
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3/4.2 POWER DISTRIBUTION LIMITS

3/4.2.4 QUADRANT POWER TILT RAT 10

SURVEI LLANCE REQUIREMENT S

4.2.4 The QUADRANT POWER TILT RATIO shail be determined to be within

|the limit above 50 percent of RATED THERMAL POWER by:

|
|

a. Calculating the ratio at least once per 7 days when the alarm is
OPERABLE.

b. Calculating the ratio at least once per 12 hours during steady state
oper at ion when the alarm is inoper able.

c. Using the movable detectors Lo determine the QUADRANT POWER TILT RATIO
at least once per 12 hours when one Power Range Channel is inoper ab le
and THERMAL POWER is > 75 percent of RAT ED THERMAL POWER.
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3/4.2 POWER DISTRIBUTION LIMITS

3/4.2.5 DNB PARAMETERS

LIMITING CONDITION FOR OPERATION

3.2.5 The following DNB related parameters shall be maintained
within the limits shown on Table 3.2-1.

a. Reactor Coolant System T
: avg
b. Pressurizer Pressurizer

¢. Reactor Coolant System Total Flow Rate

APPLICABILITY:

MODE 1

ACTION:

With any of the above parameters exceeding its limit, restore
the pa-ameter to within its limit within 2 hours or reduce THERMAL POWER to
less than 5 percent of RATED THERMAL POWER within the next 4 hours.

SURVEILLANCE REQUIREMENTS g

”
$.2.5.1. Each of the parameters of Table 3.2-l shall be verified to be
indicating within their limits at least once per 12 hours.

$.2.%.2 The Reactor Coolant System total flow rate shall be determined
to be within its limit by measurement at least once per 18 months,
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TABLE 3.2-1

DNB PARAMET ERS

l.IHlI_S
2 Loops In Operation
3 Loops In and lsolated loop
Par ameter Oper at ion Stop Valves Closed
Reactor Coolant System Tlvg < 581°F < 570°F
Pressur izer Pressure 2 2220 psia¥ > 2220 psia*
Reactor Coolant System Total Flow Rate 2 265,500 gpm 2> 187,800 gpm

# Limit not applicable during either a THERMAL POWER ramp increase in excess of 5 percent RATED THERMAL POWEK
per minute or a THERMAL POWER step increase in excess of 10 percent RATED THERMAL POWER.
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3/4.3 INSTRUMENTAT ION

3/4.3.1 REACTOR TRIP SYSTEM IN ST RUMENT AT ION

LIMITING CONDITION FOR OPERAT ION
e
M

3.3.1  As a minimum, the reactor trip system instrumentation channels
and interlocks of Table 3.3-1 shall be OPERABLE with RESPONSE TIMES as shown

in Table 3.3-2.

APPLICABILITY:

28 shown in Table 3.3-1.

ACT ION:

As shown in Table 3.3-l.

SURVEILLANCE REQUIREMENTS

&.3.1.1 Each reactor trip system instrumentation channel shall be
demonstr ated OPERABLE by the per formance of the CHANNEL CHECK, CH. VEL

CALIBRATION and CHANNEL FUNCTIONAL TEST operations during the modes and at
the frequencies shown in Table 4.3-1.

6,3.1.2 The logic for the interlocks shall be demonstr ated OPERABLE
during the at power CHANNEL FUNCT IONAL TEST of channels affected by inter lock
oper ation. The total interlock function shall be demonstrated OPERABLE at
least once per 18 months during CHANNEL CALIBRATION testing of each channel
affected by interlock operaticn.

&.3.1.3 The REACTOR TRIP SYSTEM RESPONSE TIM: of each reactor trip
function shall be demonstrated to be within its limit at least once per
18 months. Each test shall inciude at least one logic trein such that both
logic trains are tested at least once per 36 moaths and one channel per
funct ion such that all channels are tested at leat once every N times
18 months where N is the total number of redundant channels in a specific
reactor trip function as shown in the "rotal Number of Channels" column of
Table 3.3-1.
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FUNCTIONAL UNIT

. Manual Reactor Trip

. Power Range, Neutrom Flux

a. High Setpoint
b. Low Setpoint

. Power Range, Neutrom Flux

High Positive Rate

. Power Range, Neutronm Flux,

High Negative Rate

. Intermediate Range, Neutron Fiux

. Source Range, Neutron Flux

a. Startup
b. Shutdown

. Overtemperature Delta T

a. Three Loop Operation
b. Two Loop Operation

. Overpower Delta T

a. Three Loop Operation
b. Two Loop Operation

. Pressurizer Pressure-Low

(Above P-17)

REACTOR TRIP SYSTEM INSTRUMENTATION

TABLE 3.3-1

TOTAL NO.

OF CHANNELS

2

4
4

- w

3l4 3-2

MINIMUM
CHANNELS CHANNELS
TO TRIP OPERABLE
1 2
2 3
2 3
2 3
2 3
i 2
1 2
0 1
2 =
1% 2
z 2
| i 2
2 2

# High Voltage to detector may be de-energized above P-6.
BEAVER VAILLEY UNIT 2

APPLICABLE

 MGDES

1, 2, 3, &%, 5¢

1, 2
1Yy, 2, 3%, 4%, 5%

2(2), 3%, 4%, 5%
3, 4, and 5

NN

ACTION

12

2

w e

N~



TABLE 3.3-1

REACTOR TRIP SYSIEM INSTRUMENTAT ION

MINIMUM
TOTAL NO. CHANNELS CHANNELS APPLICABLE
FUNCT IONAL UNIT OF GI-ANNELS TO TRIP OPERABLE MODES ACT TON
10. Pressur izer Pressure--High 3 2 2 ¥, 2 7
11. Pressur izer Water Level--High 3 2 2 1,2 7
(Above P-7)
12. Loss of Flow - Single Loop 3/ Loop 2/loop in 2/loop in 1 7
(Above P-8) any oper-  any oper-
ating loop ating loop
13. Loss of Flow - Two Loops 3/loop 2/loop in 2/loop each | 7
(Above P-7 and below P-8) two oper-  operating
ating loops loop
14. Steam Gener ator Water Level--Low-Low 3/loop 2/loop in 2/loop in o 7
(Loop Stop Valves Open) any oper- each oper-
ating loops ating loop
15. Steam/Feedwater Flow Mismatch and 2/1o0p/ level 1/loop-level 1/'sop-level 1, 2 7
Low Steam Gener ator Water Level and coincident and
2/1loop-flow with 2/loop-flow
mismatch i/loop-flow mismatch or
mismatch in 2/loop-level
same loop and
1/loop-flow
mismatch
16. Undervoltage-Reactor Coolant Pumps 3-1/bus 2 2 1 7
(Above P-7)
17. Under frequency-Reactor Coolant Pumps 3-1/bus 2 2 1 7
(Above P-7)
BEAVER VALLEY UNT 2 3/4 3-3



1%,

20.

2.

23.

FUNCT TONAL UNIT

Turbine Trip (Above P-9)
a. Auto Stop Oil Pressure
b. Turbine Stop Valve Closure
Safety Injection Input from ESF
Reactor Coolant Pump Breaker
Position Trip

(Above P-7)
Reactor Trip Breakers
Automatic frip Logic

Reactor Trip System Inter locks

a. Intermediate Range Neutron
Flux, P-6

b. Power Range Neutron
Flux, P-8

¢. Power Range Neutron
Flux, P-9

d. Power Range Neutron
Flux, P-10

e. Turbine Impulse Chamber
Pressure, P-13

BEAVER VALLEY UNIT 2

TABLE 3.3-i

REACTOR TRIP SYSTEM INSTRUMENTAT JION

TOTAL NO.

OF CHANNELS

-

1/br e aker

MINIMUM
CHANNELS CHANNFLS
TO TRIP OPERABLE
2 2
4 4
1 2
2 1/br e aker
per oper-
ating loop
| £ 2
i 2
1 |
2 3
2 3
2 3

3/4 3-4

APPLICABLE

MODES

by 2, 9%, &%, 5%

1, 2, 3%, 4%, S*

ACT ION

11

12

12

12

12



Table 3.3-1

. TABLE NOTAT ION

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

#% The channel(s) associated with the protective functions der ived from
the out-of-service Reactor Coolant Loop shall be placed in the tripped
condit ion.

(1) Trip function may be manually bypassed in this mode above P-10.

(2) Trip function may be manually buypassed in this mode above P-6.
ACTION STATEMINTS

ACTION | - With the number of channels OPERABLE one less than required by the
Minimum Channels OPERABLE requirement, be in HOT STANDBY within
6 hours.

ACTION 2 - With the number of OPERABLE channels one less than the Total
Number of Chann~!s and with the THERMAL POWER level:

a. Less than or equal to 5 percent of RATED THERMAL POWER, place
the inoperable channel in the tripped condition within 1 hour
and rasstore the inoperable channel to OPERABLE status within

' 24 hours after increasing THERMAL POWER above S percent of
RATED THERMAL POWER; otherwise reduce THERMAL POWER to less
than 5 percent RATED THERMAL POWER within the following 6
hours.

b. Above 5 percent of RATED THERMAL POWER, oper ation may cont inue
provided all of the following conditions are satisfied:

l. The inoperable channel is placed in the tripped condit ion
within 1 hour.

2. The Minimum Channels OPERABLE requirement is met; however,
one additional channel may be bypassed for up to 2 hours for
surveillance testing per Specification &.3.1.1,

3. Either THERMAL POWER is rentricted to < 75 percent of RATED
THERMA" and the Power Range, Neutron Flux trip setpoint is
reduced to < 85 percent of RATED THERMAL POWER within &4
hours; or, the QUADRANT POWER TILT RATIO is monmitored at
least once per 12 hours.
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ACTION 3

ACTION 4

ACTION 5

ACTION 6

ACTION 7

Table 3.3-1

TABLE NOTAT ION

With the number of channels OPERABLE one less than required by the
Minimum Channels OPERABLE requirement and with the THERMAL POWER
level:

a. Below P-6, restore the inoperable channel to OPERABLE status
prior to increasing THERMAL POWER above the P-6 setpoint.

b. Above P-6 but below 5 percent of RATED THERMAL POWLR, restore
the inoperable channel to OPERABLE status prior to increasing
THERMAL POWER above 5 percent of RATED THERMAL POWER.

c. Above 5 percent of RATED THERMAL POWER, POWER OPERATION may
cont inue.

With the number of channels OPERABLE one less than requireda by the
Minimum Channels OPERABLE requirement and with the THERMAL POWER
level:

2. Below P-6, restore the inoperable channel to OPERABLE status
prior to increasing THERMAL POWER above tae P-6 setpoint.

b. Above P-6, operation may continue.

With the number of channels OPERABLE one less than required by the
Minimum Channels OPERABLE requirement, verify compliance with the
SHUTDOWN MARGIN requiremencs of Specificlatiom 3.1.1.1 or 3.1.1.3,
as applicable within 1 hour, and at least once per 12 houres
thereafter.

Not Applicable.

With the number of OPERABLE channels one less than the Total
Number of Channels and with the THERMAL POWER level:

a. Less than or equal to 5 percent of RATED THERMAL POWER, place
the inoperable channel in the tripped coundition within | hour;
restore the inoperable channel to operable status within 24
hours after increasing THERMAL POWER above 5 percent of RATED
THERMAL POWER; otherwise reduce THERMAL POWER to less than
5 percent of RATED THERMAL POWER within the following 6 hours.

h. Above 5 percent of RATED THERMAL POWER, place the inoperabie
channel in *he tripped condition within 1 hour; oper at ion may
continue until per formance of the next required CHANNFEL
FUNCT IONAL TEST.
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ACTION 8 -

ACTION 9 -

ACTION 10 -

ACTION 11 -

ACTION 12 -

Table 3.3-1

TABLE NOTAT ION

Wwith the number of OPERABLE channels one less than che Total
Number of Channels and with the THERMAL POWER level above P-7,
place the inoperable channel in the tripped condition within
| hour; operation may continue unt il per formance of the next
required CHANNEL FUNCT IONAL TEST.

With a channel associated with an operat ion loop inoper able,
restore the inoperable channel to OPERABLE status within 2 hours
or be in HOT STANDBY within the next 6 hours; however , one
channel associated with an operating loop may be bypassed for up
to 2 hours for surveillance testing per Specificatica 4.3.1.1.

Not applicable.

Wich less than the Minimum Number of Channels OPERABLE, operation
may continue provided the inoper ahle channel is placed in the
tr ipped condition within 1 hour.

With the number of channels OPERABLE one less than required by
the Minimum Channels OPERABLE requirement , restore the inoper ab le
channel to OPERABLE status within 48 hours or be in HOT STANDBY
within the next 6 hours and/or open the reactor trip breakers.

BFAVER VALLEY UNIT 2 3/4 3-7



TABLE 3.3-2

REACTOR TRIP SYSTEM INSTRUMENTATION RESPONSE TIMES

FUNCT IONAL UNIT

Manual Reactor Trip

Power Range, Neutron Flux (High and Low Setpoint)
Power Range, Neutronm Flux, High Positive Rate
Power Range, Neutrcn Flux, High Negative Rate

Intermediate Range, Neutron Flux

Pressur izer Water Level--Righ

3,

4.

$.

6. Source Range, Neutron Flux
7. Overtemper ature Delta T

8. Overpower Delta T

9. Pressur izer Pressure--Low
10. Pressur izer Pressure-~High
b

*

Neutron detectors are exempt from response time testing. Response time shall be measured from detector output or input

of first electronic component in channel.

BFAVER VALLEY UNIT 2 3/4 3-8

RESPONSE T IME

Not Applicable
< 0.5 seconds*
Not Applicable
< 0.5 seconds*
Not Applicable
Not Applicable
€ 4.0 seconds*
Not Applicable
< 2.0 seconds
< 2.0 seconds

Not Applicable



12.

13.

14.

5.

16.

g

19.

20.

21.

22.

23.

TABLE 3.3-2

REACTOR TRIP SYSTEM INSTRUMENTATION RESPONSE TIMES

FUNCT IONAL UNIT

Loss of Flow - Single Loop (Above P-8)
Loss of flow - Two Loops (Above P-7 and below P-8)
Steam Gener ator Water Level--Low-low

Ste am/Feedwater Flow Mismatch and Low Steam
Gener ator Water Level

Undervoltage-Reactor Coolant Pumps
Under fr equency-Reactor Coolant Pumps
Turbine Trip

a. Auto Stop Oil Pressure
b. Turbine Stop Valve

Safety Injection Input from ESF

Reactor Coolant Pump Breaker Position Trip
Reactor Trip Breakers

Automat ic Trip Logic

Reactor Trip System Inter locks

BEAVER VALLEY UNIT 2 3/4 3-9

RESPON SE T IME

A B

A

I A

Not

Not
Not

Not

Not

Not

Not

Not

1.

2.

0 seconds
0 seconds
0 seconds

Applicable

.5 seconds

.9 seconds

Applicable
Applicable

Applicable
Applicable
Applicable
Applicable

Applicable



10.

12.

13.

14.

TABLE 4.3~1

REACTOR TRIP SYSTEM INSTRUMENTAT ION SURVEILLANCE REQU IREMENT §

FUNCT IONAL UNIT

Manual Reactor Trip
Power Range, Neutron Flux

a. High Setpoint
b. Low Setpoin

Power Range, Neutron Flux
High Positive Rate

Power Range, Neutron Flux,
High Negative Rate

Intermediate Range, Neutron Flux
Sour ce Range, Neutron Flux (Below P-10)

Over temper ature Delta T

. Overpower Delta T

Pressur izer Pressure-Low (Above P-7)
Pressur izer Pressure--High

Pressur izer Water tevel--High (Above P-7)
Loss of Flow - Single Loop

Loss of Flow - Two Loops

Steam Gener ator Water Level--Low-Low

BFAVER VALLEY UNIT 2

CHANNEL
_CHECK_

N/A

N/A

N/A

N/A

S

S
3/4 3-10

CHANNEL
CALIBRAT 10N

N/A

p(2), M(3) and Q(6)
N/A

N/A

N/A

CHANNEL
FUNCT IONAL
TEST

s/u(1)

M
s/u(l)

s/u(1), M(7)
s/u(l), M(8)
»

N/A

MODES IN Wi ICH

SURVEILLANCE
REQU IRED

N/A

1, 2, 3%, 4%, O%

2, ¥, 4%, 3*



15.

16.

17.

18.

19.

20.

21.

22,

23.

TABLE 4.3-]

REACTOR TRIP SYSTEM INSTRUMENTAT ION .SURVEILLANCE REQUIREMENT S

FUNCT IONAL UNIT

Steam/Feedwater Flow Mismatch and
Low Stcam GCener ator Water Level

Undervoltage - Reactor Coolant Pumps
(Above P-7)

Under frequency - Reactor Coolant Pumps
(Above P-7)

Turbine Trip (Above P-9)

a. Auto Stop Oil Pressure
b. Turbine Stop Valve Closure

Safety Injection Input from ESF

Reactor Coolant Pump Breaker Position
Trip

Reactor Trip Breaker
Automatic Trip Logic

Reactor Trip System Inter locks

=V e I~ g
vvvTY
|
—-— 0 o O

BFAVER VALLEY UNIT 2

CHANNEL

CHECK
S

N/A

N/A

N/A
N/A

N/A

N/A

N/A

N/A

N/A
N/A
N/A
N/A
N/A

3/4 3-11

CHANNEL
CALIBRAT ION

N/A
N/A

N/A

N/A

N/A

N/A

N/A
N/A
N/A
N/A
N/A

CHANNEL
FUNCT IONAL
TESI

s/u(l)
s/u(l)

M(4)

M(5) and S/U(1)

M(5)

M(9)
M(9)
M(9)
M(9)
M(9)

MODES IN WHICH
SURVEILLANCE
REQU IRED

1. 2



(1)
(2)

(3)

(4)

(6)
(7
(8)

(9)

T&BLE 4.3-1
NOTAT ION
With the reactor trip system breakers closed and the control rod drive
system capable of rod withdr awal.
If not performed in previous 7 days.

Heat balance only, above 15% of RATED THERMAL POWER.

Compare incore to excore axial imbalance above 15% of RATED THERMAL
POWER. Recalibrate if absolute difference > 3 percent.

Manual ESF functional input check every 18 months.

Each train tested every other month.

Neutron detectors may be excluded from CHANNEL CALIBRATION.
Below P-10.

Below P=-6.

Required only when below Interlock Trip Setpoint.
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3/4.3 N ST RUMENT AT ION

3/4.3.2 ENGINEERTD SAFETY FEATURE ACTUAT ION. SY ST EM IN ST RUMENT AT ION

»

LIMTTING CONDITION FOR OPERAT ION

—

S ———

3:3.2 The engineered safety feature actuation system instrumentation
channels and interlocks shown in Table 3.3-3 shall be OPERABLE with their
trip setpoints set consistent with the values shown in the Trip Setpoint
column of Table 3.3-4 and with RESPONSE TIMES as shown in Table 3.3-5.

APPLICABILITY: As shown in Table 3.3-3.

ACTION:

a. With an engineered safety feature actuation system instrumentation
channel trip setpoint less conservative than the value shown in the
Allowable Values column of Table 3.3-4, declare the channel inoper able
and applv the applicable ACTION requirement of Table 3.3-3 until the
channel is restored to OPERABLE status with the tr ip setpoint adjusted
consistent with the Trip Setpoint Value.

b. With an engineered safety feature actuation system instrumentation
channel inoperable, taske the act ion shown in Table 3.3-3.

‘ SURVEILLANCE REQUIREMENT S

P ——

6.2.2.1 Each engineered safety feature actuation system
instrumentation channel shall be demonstrated OPERABLE by the per formance of
the CHANNEL CHECK, CHANNEL CALIPRATION, and CHANNEL FUNCTIONAL TEST
oper ations during the modes and at the frequencies shown in Table 4.3-2.

5.3.2.2 The logic for the interlocks shall be demonstr ated OPERABLE
during the at power CHANNFL FUNCTIONAL TEST of channels affected by interlock
operation. The total interlock funct ion shall be demonstr ated OPERABLE at
least once per 18 months during CHANNEL CALIBRATION testing of each channel
affected by interlock operation.

&.,3.2.3 The ENGINEERED SAFETY FEATURES RESPONSE TIME of each ESF
funct ion shall be demonstrated to be within the limit at least once per 18
months. Each test shall include at least one logic train such that both logic
trainy are tested at least once per 36 months and one channel per function
such that all channels are tested at least once per N times |8 months where N
is the total number of redundant channels in a specific ESF function as shown
in the "Total No. of Channels" Column of Table 3.3-3.

BEAVER VALLEY UNIT 2 3/4 3~13



TABLE 3.3-3

ENGINEERED SAFETY FEATURE ACTUAT ION SYSTEM INSIRUMENTAT ION

Functional Unit

|. SAFETY INJECTION AND FEEDWATER
I SOLAT 10N

a. Manual Initiation

b. Automatic Actuation Logic
c. Containment Pressure - High
d. Pressurizer Pressure - Low
e. Low Steamline Pressure

Three Loops Operating

Two Loops Operating

BFAVER VALLFY UNITT 2

Total
No. of

Channels

3/1loop

3/loop

Channels

to Triz

2/1o0p
any loop

2/loop
any loop

3/4 3-14

Minimum
Channels Applicable
Oper able Modes
2 i W
2 e S
2 i 253
2 (.2, W
2/loop 1, 2, 3#
any loop
2/1loop 1: 2, 3
any loop

Action

18
13, 36
14

14

14

15



ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION

TABLE 3.3-3

Functional Unit

1.1 SAFETY INJECTION - TRANSFER FROM
INJECTION TO THE RECIRCULATION MODE

a. Automatic Actuation Logic
Coincident with Safety
Injection Signal

b. Refueling Water Storage Tank
Level - Low

¢. Refueling Water Storage Tank

Level - Auto Quench Spray Flow
Reduction

BEAVER VALLEY UNIT 2

Total
No. of

Channels

3/4 3-15

Channels
to Trig

Minimum
Channels

Ogsrnble

Applicable

Modes

Action

16

18



TABLE 3.3-3

ENGINEEZED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION

Total Minimum
No. of Channels Channel s Applicable
Functional Unmit Channels to Trip Operable Modes
2. CONTAINMENT SPRAY
a. Manval¥* 2 sets 1 set of
2 switches 2 sets i 2. 3. %
b. Automatic Actuation Logic 2 1 2 s 25 35
¢. Containment Pressure - High High 4 2 3 i1, 2;: 3
3. CONTAINMENT ISOLATION
a. Phase "A" Isolation
1} Manual 2 1 2 1o 2.3
2) From Safety Injection 2 1 2 i 2 30 &
Automatic Actuation Logic
b. Phase "B" Isolation
1) Manual¥* 2 sets 1 set 2 sets e 25 3.6
(2 switches/sets)
2) Automatic Actuation Logic 2 1 2 b5 R S
3) Containment Pressure - 4 2 3 s 25 3
High High

#Manual actuation of containment spray is accomplished by actuating either of two sets (two switches per set).

in a set must be actuated to obtain a manually initiated containment depressurization signal per train.
BEAVER VALLEY UNIT 2 3/4 3-16

Action

18
13

16

18

13

18

13

16

Both switches



TABLE 3.3-3

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION

Total Minimuw
No. of Channels Channels Applicable
Functional Unit Channels to Trip Operable Modes Action
4. STEAM LINE ISOLATION
a. Manual 1/loop* 1/100p 1/loop* Lo 2 3% 18
b. Automatic Actuation Logic 2 1 2 PR P 13
c. Containment Fressure -
Intermediate High High 3 2 3 1: 25 3 14
d. Low Steamline Pressure
Three Loops Operating 3/1oo0p 2/1loo0p 2/1o0p 1,2, ¥ 14
(Loop Stop Valves Open) any loop any loop
Two Loops Operating 3/1o0p 2/1o0p 2/1o00p P 45 15
any operating loop any operating loop
e. High Steam Pressure Rate 3/1o0p 2/1oop 2/operating 3, 4 37
any loop loop

*additionally, there will be two sets of control switches (two momentary controle per set) on the main control board.
Operating either set will actuate all three main steamline stop and bypass valves at the system level.
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TABLE 3.3-3

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION

Functional Unit

5. TURBINE TRIP & FEEDWATER
ISOLATION

a. Steam Generator Water
Level - High-High, P-14

6. LOSS OF POWER
a. 4.16kv Bus
1) Loss of Voltage (trip feeder)
2) Loss of Voltage (start diesel)

b. Grid Degraded Voltage
(4.16kv Bus)

¢. Grid Degraded Voltage
(480v Bus)

BEAVER VALLEY UNIT 2

Total
No. of
Channels

3/loo0p

1/4.16kv Bus
1/4.16kv Bus

2/4.16kv Bus

2/480v Bus

Channels

to Trig

2/loop in any
operating loop

1/4.16kv Bus
1/4.16kv Bus

2/Bue

2/Bus

3/4 3-18

Minimum
Channels

OES"ELS

2/1loop in each
operating loop

1/4kv Bus
1/4kv Bus

2/Bus

2/Bus

Applicable

; Modes

Action

14

i3

34

34



TABLE 3.3-3 ;

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION

fotal Minimum
No. of Channels Channels Applicable
Functional Unmit Channels to Trip Operable Modes Action
7. AUXILIARY FEEDWATER
a. Steam Generator Water
Level - Low-Low
i. Start Turbine Driven Pump 3/steam 2/steam generator 2/steam SR 14
generator any steam generator generator
ii. Start Motor Driven Pump 3/steam 2/steam generator 2/steam Ve E:78 14

generator any 2 steam generator  generator

b. Undervoltage-RCP Start (3)-1/bus 2 2 1 14
Turbine Driven Pump

c. §. 1. Start Motor-Driven Pumps See | above (all §.I. initiating functions and requirements)

d. Turbine-Driven Pump Discharge (2)-1/train 1 1 3.2, 3 18

Pressure Low Wit Steam Valves
Open (Start Motor-Driven Pumps)

e. Trip of Main Feedwater Pumps 1/pump 1 i i, 2, 3 18
Start Moctor-Driven Pumps

f. Emergency Bus Undervoltage 1/bus 1 1 b 53 18
Start Motor-Driven Pumps
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ENGINEERED SAFETY FEATURE ACTUATION SYSTQ!}]NSTRUHENTATION

Total Minimum

No. of Channel s Channels Applicable
Modes Action

Eunc:ionul Unit Channels to TriE OEerable ___noass

8. ESF INTERLOCKS
a. Reactor Trip, P-4
b. Pressurizer Pressure, P-1l

Low-Low Tary, P-12

BEAVER VALLEY UNIT 2




TABLE 3.3-3 (Continued)

‘ TABLE NOTATION

# Trip function may be bypassed in this MODE below pP~-11.

## Trip function automatically bypassed above P-ll, and is bypassed below

p-11 when Safety Injection on low steam pressure 1S not manually
bypassed.

ACTION STATEMENTS

ACTION 13 - With the number of OPERABLE Channels one less than the Total
Number of Channels, be in HOT STANLBY within 6 hours and n COLD
SHUTDOWN within the following 30 hours; however, one channel uay
be bypassed for up to 2 hours for surveillance testing in
accordance with Specification 4.3.2.1, provided the other
channel is operable.

ACTION 14 - With the number of OPERABLE Channels one less than the Total
Numbar of Channels:

a. Below P-11 or P-12, place the inoperable channel in the
tripped condition vithin 1 hour: restore the inoperable
channel to OPERABLE status within 24 hours after exceeding
P-11 or P=12; otherwise be in at least HOT STANDBY within the

‘ following 6 hours.

b. Above P-11 and I-12, place the inoperable channel in the
tripped condition within 1 hour; operation may continue until
performance of the next required CHANNEL FUNCTIONAL TEST.

ACTION 15 - With a channel associated with an operating loop inoperable,
restore the inoperable channel to OPERABLE status within 2 hours
or be in HOT SHUTDOWN within the following 12 hours; however, one
channel associated with an operating loop may be bypassed for up

to 2 hours for surveillance testing in accordance with
Specification 4.3.2.1.

ACTION 16 - With the number of OPERABLE Channels one less than the Total
Number of Channels:

a. Below P-11 or P-12, place the inoperable channel in the bypass
condirion; restore the inoperable channel to OPERABLE status
within 24 hours after exceeding P-ll or pP-12; otherwise be in
at least HOT SHUTDOWN within the following 12 hours.

b. Above P-11 or P-12, demonstrate that the Minimum Channels
OPEPABLE requirement is met within | hour; operation may
continue with the inoperable channel bypassed and one
additional channel may bne bypassed for up o 2 hours for
‘ surveillance testing in accordance with Sepcification 4.3.2.1.

BEAVER VALLEY UNIT 2 3/4 3-21



ACT ION

ACT ION

ACT ION

ACT ION

ACT ION

ACT ION

ACTION 38 -

17

34

36

37

TABLE 3.3-3 (Continued)

With less than the Minimum Channels OPERABLE, oper at ion may
continue provided the cont ainment purge and exhaust valves are
maintained closed.

With the number of OPERABLE Channels one less than the Total
Number of Channels, restore the inoperable channel to OPERABLE
status within 48 hours or be in at least HOT STANDBY within the
next 6 hours and COLD SHUTDOWN within the following 37 hours.

With the number of OPERABLE Channels one less than the Total
Number of Channels, the Emergency Diesel Generator asaocliated
with the 4kv Bus shall be declared inoper able and the ACTION
Statements for Specificatioms 3.8.1.1 or 3.8.1.2, as appcopriate,
shall apply.

With the number of OPERABLE Channels one less than the Total
Number of Channels, STARTUP and/or POWER OPERAT ION may proceed
until the per formance of the next required Channel Functional
Test provided the inoperable channel is placed in the tripped
condition within | hour.

The block of the automatic actuation logic introduced by a reset
of safety injection shall be removed oy resetting (closure) of
the reactor trip breakcrs within one hour of an inadvertent
initiation of safety injection providing that all trip input
signals have reset due to stable plant conditions. Manual block
permitted after Safety Injection System and P-4 reset.
Otherwise, the requirements of act ion statement 13 shall have
been met.

With the number of OPERABLE channels one less than the Total
Number of channels, STARTUP and/or POWER OPERAT ION may proceed
provided the following conditions are satisfied:

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

y. The Minimum Channeis OPERABLE requirements is met; however,
the inoperable channel may be bypassed for up to 2 hours for
surveillance testing of other channels per specification
6.3.2.1.

With less than the Minimum Numbar of Channels OPERABLE, within
one hour decermine by observat® 1 of the associated permissive
anminciator window(s) (bistab.c status lights or computer checks)
that the interlock is in its required state for the existing
plant condition or apply Specification 3.0.3.
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TABLE 3.3-4

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION

TRIP SETPOINTS

Functional Unit Trip Setpoint

s SAFETY INJECTION AND FEEDWATER ISOLATION

a. Manual Initiation Not Applicable
b. Automatic Actuation Logic Not Applicable
¢. Containment Pressure - iigh < (later) psig
d. Pressurizer Pressure - Low > (later) psig
e. Steam Line Pressure - Low > (later) psig

steam line pressure

1.1 SAFETY INJECTION - TRANSFER FROM INJECTION TC THE
RECIRCULATION MODE

a. Automatic Actuation Logic Coincid:nt with Not Applicable
Safety Injection Signal

b. Refueling Water Storage Tank Level - Tow 19'2-i/2" + 0'6"

¢. Refueling Water Storage Tank Level - 4
Auto Quench Pump Trip (later)

BEAVER VALLZY UNIT 2 3/4 3-23

Allowable Values

Not Applicable
Not Applicable

(later) psig

| A

| v

(later) psig

> (later) psig
steam line pressure

Not Applicabl:

19' _l,zﬂ 1 lloll

(later)



TALLE 3.3-4 (Continued)

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION
TRIP SET™ TS

Functional Unit ﬁ:?g 8etggint Allowable Values

2. CONTAINMENT SPRAY

a. Manual Initiation Not Applicable Not Applicable
b. Automatic Actuation Logic Not Applicable Not Applicable
¢. Containment Pressure - High-High < (later) psig < (later) psig

3. CONTALNMENT ISOLATION
a. Phase "A" Isolation

1) Manual Nct Applicable Not Applicable

2) From Safety Injection Automatic Not Applicable Not Applicable
Actuation Logic

b. Phase "B" Isolation
1) Manual Not Applicable Not Applicable

2) Automatic Actuation Logic Not Applicable Not Applicable
Actuation Logic

3) Containment Pressure - High High < (later) psig < (later) psig
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E 3.3-4 (Continued)

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTAT ION
TRIP SETPOINT S

Functional Unit Trip Setpoint Allowable Values

4. STEAM LINF ISOLATION

a. Manual Not Applicable Not Applicable

b. Automatic Actuation Logic Not Applicable Not Applicable

¢. Containment Pressure - [ termediate High High < (later) psig < (later) psig

d. Steam Line Pressuire - Low > (later) psig > (later) psig

steam line pressure steam line pressure
e. High Steam Pressure Rate =100 psi -110 ps1

S. TURBINE TRIP AND FEEDWATER ISOLATION

a. Steam Gener ator Water Level - High-High

BEAVER VALLEY UNIT 2

< 75% of narrow range
Tinstrument span each
steam gener ator
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< 76% of narrow range
instrument span each
steam gener ator



TABLE 3.3-4 (Continued)

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION
TRIP SETPOINTS

Functional Unit

6. LOSS OF POWER

a. 1) 4.16kv Emergency Bus Undervoltage
(Loss of Voltage) (Trip Feed)

2) 4.16kv Emergency Bus (Start Diesel)

b. 4.16kv Emergency Bus Undervoltage
(pegraded Voltage)

¢. 480v Emergency Bus Undervoltage
(Degraded Voltage)

BEAVER VALLEY UNIT 2

Trip Setpoint

75% :g% of nominal bus
voltage with a 1 + 0.1
second time delay

7152 :l§ of nominal bus
volta&e, 20 cycles + 2

90% +31 of nomianl bus

voltage with a 90 + 5
second time delay

902 +32 of nominal bus

voltage with a 90 + 5
second time delay
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cycles

Allowable Values

> 70X of aominal bus
voltage with a 1 + 0.1
second time delay

 : 70 of nominal bus

voltage, 20 cycles + 2 cycles

> B89 of nominal bus
voltrge with a 90 + 5
second time delay

> 892 of nominal bus
voltage with a 90 + 5
second time delay



TABLE 3.3-4 (Continued)

ENGINEERED SAFETY FEATURE ACTUAT ION SYSIEM INSTRUMENT AT ION
TRIP SETPOINT S

Functional Unit Trip Setpoint Allowabie Values

7. AUXILIARY FEEDWATER

a. Steam Gener ator Water Level - Low-low 2 (later) of narrow range
instrument span each
steam gener ator

> (later) of narrow range

instrument span each
steam gener ator

b. Undervoltage - RCP > 5% :%; of nominal bus > 70% of nominal RCP bus
voltage volt age
c. S. 1. See | above (all S. I. Se'tpoinu)

d. Turbine-Driven Auxiliary Feed Pump
Discharge Pressure Low with Steam
Valves Open

Disch pressure > 468 psig Disch pressure > 452 psig
with steam inlet valves open with steam inlet valves open

e. Trip of Main Feedwater Pumps

f. Emer gency Bus Undervoltage

8. ESF INT ERLOCKS

8. P=&
b. P=11
c. P-12

BFAVER VALLEY UNIT 2

Not Applicable

< (later) volts

N/A
< 2000 psig

(later)
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Not Applicabie

£ {later) volts

N/A
£ 2010 ps ig

(later)




. TABLE 3.3-5

ENGINEERED SAFETY FEATURES RESPONSE TIMES

Initiating Signal and Function Response Time in Seconds
1. Manual

a. Safety Injection (ECCS) Not Applicable
Feedwater Isolation Not Applicable
Reactor Trip (SI) Not Applicable
Containment Isolation - Phase "A" Not Applicable
Containment Vent and Purje Isclation Not Applicable
Auxiliary Feedwater Pumrs Not Applicable
Service Water System ‘ot Applicable
b. Containment Quench Spray Pumps Not Applicable
. Containment Quench Spray Valves Not Applicable
Containment Isolation - Phase "B Not Applicable
c. Containment Isolation - Phase - Not Applicable
4. Control Room Ventilation Isolation Not Applicable

2. Containment Pressure - High

a. Safety Injection (ECCS) < 27.0*

L. Reactor Trip (from SI) £ 2.0

c. Feedwater lsolationm < 7.0(1)

4. Containment Isolation - Phase "A" < (later)

e. Auxiliary Feedwater Pumps Not Applicable
f. Service Water System £ (later)
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TABLF 3.3-5 (Continued)

ENGINEERED SAFETY FEATURES RESPONSE TIMES

Initiating Signal and Function

3. Pressurizer Pressure - Low

£.

Safety Injection (ECCS)

. Reactor Trip (from SI)
. Feedwater Isolation

. Containment Isolation - Phase ic' a3

Auxiliary Feedwaler Pumps

Service River Water System

4. Steam Line Pressure - Low

Safety Injection (ECCS)
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