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TABLE 2.2-1

REACTOR TRIP SYSTEM lNSIBHNEii;iiON IRiP SETFUINTS
-

FUNCTIONAL UNIT
1. Manual Reactor Trip
2. Power Range, Neutron Flux
a. High Setpoint
b. Low Setpeoint
3. Power Range, Neutron Flux,
High Positive Tate
4. Power Range, Neutron Flux,
High Negative Rate
5. lutermediate Range,
Neutron Flux
6. Source Range, Neutron Flux
7. Overtemperature AT
8. Overpower AT
9. Pressurizer Pressure-low
10. Pressurizer Pressure-High
11. Pressurizer Water Level-High
12. Reactor Coolant Flow-Low

“*RTP = RATED THERMAL POWER
**Loop design flow = 96,900 gpm

TOTAL //// SENSOR

ALLOWANCE RROR /-

(TA) @\‘\ ($) _ TRIP SETPOINT

N.A. N.AT—NA. N.A.

7.5 4.56 C <109% of RTP*

8.3 4.56 0 <25% of RTP*

1.6 0.5 0 <5% of RTP* with
a time constant
> 2 seconds

1.6 0.5 0 <5% of RTP* with
a time constant
>2 seconds

17.0 8.4 0 <25% of RTP*
17.0 10 0 <10% cps

6.4 3.92 2.2 See Note 1

4.6 1.4 1.2 See Note 3

3.0 0.71 1.5 >1945 psig

3.1 0.71 1.5 <2385 psig

5.0 2.18 1.5 <92% of instrument
span

2.5 1.77 0.6 >90% of loop

design flow**

ALLOWABLE VALUE
N.A.

<111.2% of RTP*
<27.2% of RTP*
<6.3% of RTP* with

a time constant
> 2 seconds

<6.3% of RTP* with
& time constant
>2 seconds

<31% of RTP*

<1.4 x 10°% cps

See Note 2

ALCD MIAGE B 4000 |

See Note 4

>1934 psig
<2396 psig

<93.8% of instrument
span

>88.8% of loop
design flow**
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TABLE 2.2-1 (Continued)
REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

TOTAL SENSOR
ALLOWANCE ERROR
FUNCTIONAL UNIT (TA) z (s) TRIP _SETPOINT ALLOWABLE VALUE
13. Steam Generator Water 12 12.18 1.5 75X of span >@0vBS% of span from
Level Low-Low / from 0% ‘o 30% 0% to 30% RTP*
. 1# RTP* increasing increasing linearly

linearly to B ]

A ‘ B e cammaca 2 fie s o n
599% of ‘S it O
span at Hull load gt

14. Undervoltage - Reactor s bl | o S 4etpite 777  AeOebe 7, 7. (5016 velts)
Coolant Pumps 8.57 0.0 bus veltege with .7 sec
feSgenn Vg PBZwi) —_—

15. Underfrequency - Reactor - o gl Obded H: L o R e -
Coolant Pumps 4 o o.0 1.0 Se.4) .2 sec. £5.9 =3
: Cesponse time 8
16. Turbine Trip -
. g 22
a. Low Control Valve EH N.A. N.A. N.A. >550 psig >50N" psig HCS
- ——
Pressure re
b. Turbine Stop Valve N.A. N.A. A >1% open >1% oper. r3
Closure -
e
17. Safety Injection Input N.A. N.A. NA. N.A. N.A. <3
from £SF —_—

R e e e
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TABLE 2.2-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENIATION TRIP SETPOINTS

TOTAL
ALLOWANCE
FUMCTIONAL UNIT (TA)
18  Reactor Trip System
Interlocks
a. _Intermediate Range N.A.
Neutron Flux, P-6
b. Low Power Reactor Trips
Block, P-7
1) P-10 input N A.
2) P-13 input N.A.
c. Power Range Neutren N.A.
Flux, P-8
d. Power Range Neutron N.A.
Flux, P-9 .
e. Power Range Neutron N.A.
Flux, P-10
f. Turbine Impulse Chamber N.A.

19.
<0.

Pressure, P-13

Reactor Trip Breakers

Automatic Trip and
Interlock Logic

XRTP = RATED THERMAL POWER

N.A.
N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.
N.A.

SENSOR
ERROR
() TRIP SETPOINT

-

N.A. >1 xGi)@j{ups

N.A. <10% of RTP*

N.A. <10% RTP* Turbine
Impulse Pressure
Equivalent

N.A. <48¥ of RTP*

N.A. <69% of RTP*

N.A >10% of RTP*

N.A. <10% RTP* Turbine
Impulse Pressure
Equivalent

N.A N.A.

N.A. N.A.

ALLOWABLE VALUE

>6 x 10-'' amps

<12.2% of RTP*

<12.2% RTP™ Turbine
Impulse Pressure
Equivalent

<50.2% of RTP*
<70% of RTP*
>7.8% of RTP*

<12.2% PTP* Turpine
Impulse Pressure
Equivalent

N.A.

N.A.
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BASES

2.1.1 REACTOR CORE

The restrictions of this Safety Limit prevent overheating of the fuel and
possible cladding perforation which would result in the release of fission
products to the reactor coolant. Overheating of the fuel cladding is prevented
by restricting fuel operation to within the nucleate boiling regime where the
heat transfer coefficienct is large and the cladding surface temperacure is
slightly above the coolant saturation temperature.

Operation above the upper boundary of the nucleate boiling regime could
result in excessive cladding temperztures because of the onset of departure
from nucleate boiling (ONB) and the resultant sharp reduction in heat transfer
coefficient. DNB is not a directly measurab:.e parameter during cperation and
therefore THERMAL POWER and Reactor Coclant Temperature and Pressure have been
re'ated to ONB through the WRB-1 correlation. The WRB-1 ONB correlation ha:
bean developed to predict the DNB flux and the location of ONB for axially
uniform and nonuniform heat flux distributions. The local DNB heat flux
ratio, (DNBR), is defined as the ratio of the heat flux that would cause ONB
at a particular core location to the local heat flux, and is indicative of the
margin to DNB.

( The ONB design basis is as follows: there must be at least a 95 percent
: probability that the minimum ONBR of the limiting rod during Condition 1 and
IT events is grcater than or equal to the DNBR 1imit of the DNB correlation
being used (tne WRB-1 correlation in this application). The correlation DNBR
limit is established based on the entire applicable experimental data set such
that there is a 95 percent probability with 95 percent confidence that DNB
will not occur when the minimum DNBR is at the ONBR limit.

I'. meeting this design basis, uncertainties in plant operating para-
meters, nuclear and thermal parameters, and fuel fabrication parameters are
considered statistically such that there is at least a 95 confidence that the
minimum ONBR for the limiting rod is greater than or equal! to the DWBR limit.
The uncertainties in the above plant parameters are used to determine the
plant ONBR uncertainty. This DNBR uncertainty, combined with the correlation
ONBR 1imit, establishes a design DNBR value which must be met in plant
analyses using values of input parameters without uncertainties.

The curves of Figures 2.1-1 and 2.1-2 show the loci of points §f TERMA
POWER, Reactor Coolant System pressure and average temperature bel
calculated ONBR is no less than the design DNBR value, or tne average alpy
at the vessel exit is less than the enthalpy of saturated liquid.

| CATAWBA - UNIT 1 B 2-1
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( LIMITING SAFETY SYSTEM SETTINGS

BASES

Steam Generator Water Level

The Steam Generator Water Level Low-Low trip protects the reactor from
loss of heat sink in the event of a sustained steam/feedwater flow mismatch
resulting from loss of normal feedwater. The specified Setpoint provides
allowances for starting celays of the Auxiliary Feedwater System.

Undervoltage and Underfrequency - Reactor Coolant Pump Busses

The Undervoltage and Underfrequency Reactor Coolant Pump Bus trips pro-
vide core protection against ONB as a result o complete loss of forced zoolant
flow. The specified Setpoints assure a Reactor trip signal is generated
before the Low Fluw Trip Setpoint is reached. Time uel>ys are inccrporated in
the Underfrequency and Undervoltage trips to prevent spurious Reactor trips
from mewentary electrical power transients. For undervoltage, the delay is
set so that the time required for a signal to reach the keactor trip breakars
following the simultanecus trip of two or more reactor coolant pump bus circuit
breakers shal! not exceed 1.2 seconds. For underfrequencv, the deiay is set
%0 that the time reguired for a signal to reach the Reactor trip breakers
after the Underfrequency Trip Setpnint is reached shall not exceed 0.3 second.
On decreasing power the Undervolitage and Underfrequency Reactor Coolant Pump

( Bus trips are automaticaily blockea oy P-7 (a power leve! of approximately 10%
of RATED THERMAL POWER with a turbine impulse chamber pressure ct approximately
10% of full power equivalent); and on increasing power, reinstated automatically
by P=7.

Turhine Trip

A Turbine trip initiates a Reactor trip. On decreasing power the Reactor
trip from t urbine trip is automatically blocked by P-9 (a power leval of
approximatgly of RATED THERMAL POWER); and on increasing power, reinstated
automatically U::? :

Safety Injis;igg‘gngut from ESF

If a Reactor trip has not already becn generated by the Reactor Trip
System instrumentation, the ESF automatic actuation logic channels will initiate
a Reactor trip upe) any signal which initiates a Safety Injection. The ESF
instrunentation channels which initiate a Safety Injection signal are shown in
Table 3.3-3.

CATAWBA = UNIT 1 B 2-7
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( FLOW FATHS - QPERATING

LIMITING CONDITION FOR OPERATION

3.1.2.2 At least two* of the following thre. boron injection flow paths shall
be OPERABLE:

a. The flow path from the boric z:1d tanks via a boric acid transfer
pump and a charging pump to the Reactor Coolant System, and

b. Two flow paths from the refueling water storage tank via charging
Jumps to the Reactor Coolant Sysiem.

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

With only one of the above required boron injection flow paths to the Reactor
Covlant System OPERARLE, restore at least two boron injection flow paths to
the seactor Coolant System to QOPERABLE status within 72 hours or be in at
least HOT STANDBY and borated to a SHUTDOWN MARGIN equivalent to at least

1% Ak/k at 200°F within the next 6 hours; restore at least two flow paths

to OPERABLE status within the next 7 days or be in COLD SHUTDOWN within the

( next 30 hours.

SURVEILLANCE REQUIREMENTS

4.1.2.2 At least two of the above required flow paths shall be demonstrated
OPERABLE: o .

a. AL least once per 7 days by verifying that .ie temperature of the
heated portion of the flow path from the boric acid tanks is greater
than or equal to 65°F when it is a required water source;

b. At least once per 31 days by verifying that each valve (manual,
power-operated, or automatic) in the flow path that is not locked,
sealed, or otherwise secured in position, is in its correct position;

€. At least once per 18 months during shutdown by verifying that each
automatic valve in the flow path actuates tc its correct position on
a Safety Injection test s.gnal; and

d. At least once per 18 months by verifying that the flow path required
by Specification 3.1.2.2a. delivers at least 30 gpm to the Reactor
Coolant System.

*Only one boron injection flow path is required to be OPERABLE whenever the
temperature of one or more of the cold leqgs is less than or equ~l to

300°F. ?cu"'r Coo\lant S’S‘k""
CATAWBA - UNIT 1 3/4 1-8
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CHARGING PUMP - SHUTDOWN

LIMITING CONDITION FOR OPERATION

3.1.2.4 At least two* charging pumps shall be OPERABLE.
APPLICABILITY: MODES 1, 2, 3, and 4.

ACTION:

With only one charging pump OPERABLE, restore at least two charging pumps to
OPERABLE status within 72 hours or be in at least HOT STANDBY and borated to a
SHUTDOWN MARGIN equivaient to at least 1% Ak/k at 200°F within the next 6 hours:
restore at least two charging pumps to OPERABLE status within the neyt 7 days
or be in COLD SHUTDOWN within the next 30 hours.

SURVEILLANCE REQUINEMENTS

4.1.2.4.1 At least two charging pumps shall be demonstrated OPERABLE by
verifying that a differential pressure across each pump of greater than or
ayual te 2380 psid is developed when tested pursuant to Specification 4.0.5.

4.1.2.4.2 A1) charging pumps, except the above required OPERABLE pump, shall
be demonstrated inoperable at least once per 31 ¢ .ys whenever the temperature
of one or more of the cold legs is less than or equal to 300°F by verifying
that the motor circuit/breakers are secured in the open position or that the
discharqge of each gharqging pump has been iscialed from the Reactor Coolant
System bv at least\two isolation valves with power removed from the valve

motor operators. 7 Coolant Suss +¢M

*A maximum of one centrifugal(char pump shall be OPERABLE whenever the
temperature of one or more of the cold legs is less than or eqgual to

300°F,

CATAWABA - UNIT 1 3/4 1-10
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BORATED WATER SOURCE - SHUTDOWN

LIMITING COMDITICN “OR OPERATION

3.1.2.5 As a minimum, one of the following borated water sources shal) be
OPERABLE:

a. A Boric Acid Storage System with:
1) A minimum contained borated water volume of S100 gallons,
2) A winimum boron concentration of 7000 ppm, and
2) A minimum solutior temperature of 65°F.

b. The refueling water storage tank with:

1) A minimum contained borated water volume of 26,000 gallons,

2) A minimum boron concentration of 2000 ppm, and

( 3) A minimum solution temperature of 70°F.
APPLICABILITY: MODES 5 and 6.
ACTIC .

With no borated water source OPERABLE, suspend all operations involvi ng CORE
ALTERATIONS or positive reactivity changes.

SURVEILLANCE REQUIREMENTS

4.1.2.5 The above required borated water source shall be demonstrated OPERABLE:
a. At least once per 7 days by:
1) Verifying the boron concentration of the water,
2) Verifying the contained borated water volume, and

3) Verifying the boric acid storage tank solution temperature when
it 1s the source of borated water.

b. At least once per 24 hours by verifying the refueling water storage
tank temperature when it is the source of borated water and the
outside air temperature is less than 70°F,

CATAWABA = UNIT 1 3/4 1-11
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BORATED WATER SOURCE - OPERATING

LIMITING CONDITION FOR OPERATION

3.1.2.6 As a minimum, the following borated water source(s) shall be OPERABLE
as required by Specification 3 1.2.2:

A Boric Acid Storage System with:

1) A minimum con;ainod borated water volume of 19500 gallons,
2) A minimum boron concentration of 7000 ppm, and

3) A minimum solution temperature of 65°F.

The refueling water storage tank with:

1) A contained borated water volume of at least 350,000 gallens
e et - s,

2) A minimum boron concentration of 2000 ppm,
3) A minimum solution temperature of 70°F, and

4) A maximum solution tonperaiurc of 100°F.

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

ACTION:

With the Boric Acid Storage System inoperable and being used as one
of the above required borated water sources, restore the system 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 at
least 1% ak/k at 200°F; restore the Boric Acid Stor :j2 System to
OPERABLE status within the next 7 days or be in COLD SHUTDOWN within
the next 30 hours.

With the refueling water storage tark inoperable, restore the tank
to OPERABLE status within 1 hour or be in at leas* HOT STANDBY
within the next 6 hours and in COLD SHUTDOWN within the following
30 hours.

CATAWABA - UNIT 1 34 1-12
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CATAWBA = UNIT 1 3/4 2-4
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3/4.2.2 HEAT FLUX HOT CHANNEL FACTOR - F.(Z

LIMITING CONDITION FOR OPERATION

3.2.2 FQ(Z) shall be limited by the following relationships:
Fo(®) < (ZiQZ] [K(Z)] for P > 0.5

Fa(2Z) < [4.64] [K(Z)] for P < 0.5

& THERMAL POWER , and
RATED THERMAL POWER

Q
Where: P

K(Z) = the function obtained from Figure 3.2-2 for a given core
height location.

APPLICABILITY: MODE 1.

ACTION:

—

( a. Reduce THERMAL POWER at least 1X for each 1% FQ(Z) exceeds w
within 15 minutes and similarly reduce the Power Range Neutron
Flux=High Trip Setpoints within the next 4 hours; POWER OPERATION
may proceed for up to a total of 72 hours; subseguent POWER OPERATION

may proceed provided the Overpower AT Trip Setpeints have been
reduced at least 1X for each 1X rq(z) exceeds the limit, and

With FQ(Z) exceeding its limit:

b. Identify and correct the cause of the out-of-limit condition prior
to increasing THERMAL POWER above the reduced )limit reguired by
ACTION a.l;, above; THERMAL POWER may then be increased provided ‘

FQ(Z) is demonstrated through incore in To be within fts 11.1€:}3

CATAWBA = UNIT 1 3/4 2-%
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POWER DISTRIBUTION LIMITS !

3/4.2.3 REACTOR COOLANT SYSTEM FLOW RATE AND NUCLEAR ENTHALPY RISE HOT
HANN A

LIMITING CONDITION FOR OPERATION

3.2.3 The combination of indicated Reactor Coolant System total flow rate and |
R shall be maintained within the region of allowable operation shown on Figure |
3.2-3 for four loop operation.

Where: N

THERMAL POWER , and
b. P = RATED THERMAL POWER

c. FV

aH = Measured values of F:H obtained by using the movable incore

detectors to obtain a power distribution map. The measured
values of Fy, shall be used to calculate R since Figure 3.2-3
includes penalties for undetected feedwater venturi fouling of
0.1%X and for measurement uncertainties of 1.9% for flow and 4%

for incore measuremer* of F:H'

APPLICABILITY: MODE 1.

ACTION:

1. With the combination of Reactor Coolant System total flow rate and R
outside thes..oion of acceptable operation shown on Figure 3.2-3:5

a. Within 2 hours either:

1. Restore the combination of Reactor Coolant System total
flow rate and R to within the above limits, or

2. Reduce THERMAL POWER to less than 50% of RATED THERMAL
POWER and reduce the Power Range Neutron Flux = High Trip
Setpoint to less than or equal to 55X of RATED THERMAL
POWER within the next 4 hours.

CATAWBA = UNIT 1 3/4 2-9
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TABLE 3.3-2

REACTOR TRIP SYSTEM INSTRUMENTATION RESPONSE TIMES

FUNCTIONAL UNIT

1.
2.

P NP PW

10.
11.

Manual Reactor Trip
Power Range, Neutron Flux

Power l;m. Neutron Flux,
High Positive Rate

Power Range, Neutron Flux,
High Negative Rate

Intermediate Range, Neutron Flux
Source Range, Neutron Flux
Overtemperature AT

Overpower AT

Pressurizer Pressure-Low
Pressurizer Pressure-High

Pressurizer Water Level-High

*Neut.ron detectors are exempt from response time testing.

RESPONSE TIME

N.A.
< 0.5 second*

< 0.5 second*

A.

A

4 seconds*

IA

1A

2 seconds

IA

2 seconds

IA

N.A.

Response time of the neutron flux signal portion
of the channel shall be measured from detector output or input of first electronic component in channel.

4 seEondsx ;

2 1004 [

Y

Ad0J M3
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TABLE 3.3-3 (Continued)
ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION

MINIMUM
TOTAL NO. CHANNELS CHANNELS APPLICABLE
FUNCTIONAL UNIT OF CHANNELS 10 TRIP OPERABLE ___MODES ACTION
8. Auxiliary Feedwater
a. Manual Initiation 1 1 1 ). 2. 3 22
b. Automatic Actuation Logic 2 1 2 5. 3 21
and Actuation Relays :
€. Stm. Gen. Water Level-
Low-Low ;3
[ o }
1) Start Motor- R
Driven Pumps 4/stm. gen. 2/stm. gen. 3/stm. gen. 1, 2, 3 19* co
in any opera- in each
ting stm. gen. operating P
stm. gen. -
v =2
2) Start Turbine- ==
Driven Pump 4/stm. gen 2/stm. b 3/stm. gen. . £ 3 19* )
in a in each <D
ope operating ::!
stm. - stm. gen.
——
d. Safety Injection-
Start Motor-Driven Pumps See Item 1. above for all Safety Injection initiating functions
and requirements.
e. Lloss-of-Offsite Power-
Start Motor-Driven
Pumps and Turbine-Driven
Pump 6-3/bus 2/bus 2/bus 1, 2, 3 19*

either bus
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TABLE 3.3-3 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION

FUNCTIONAL UNIT

10.

11.

Auxiliary Feedwater (Continued)

f. Trip of All Main
Feedwater Pumps-
Start Motor-
Driven Pumps

g. Auxiliary Feedwater
Suction Pressure-lLow

Containment Sump
Recirculation

a. Automatic Actuation
Llogic and Actuation
Relays

b. Refueling Water Storage
Tank Level-Low

Coincident With
Safety Injection
Loss of Power

4 kV Bus Undervoltage-
Grid Degraded Voltage

Control Room Area

TOTAL NO. CHANNELS
OF CHANNELS T0 TRIP
2/pump 1/pump
6-3/pump 2/pump

2 1
4 2

MINIMUM
CHANNELS
OPERABLE

1/pump

2/pump

APPLICABLE
MODE S ACTION

1, 2# 14 e
-
=

1. 2.3 22 cH
b b |
o
-

1, 2, 3, 4 21 ﬁ
=
e
| s ]
)

1, 2, 3, 4 16 —_

See Item 1. above for all Safety Injection initiating functions

and requirements.

3/Bus 2/Bus

Ventilation deskabéen Ofcmﬁon

a. Manual Initiation

2/Bus

1, 2. 3. & 15*

All 18
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d. S.f‘ﬁ I“"dion rq‘o'rcmcn{r.

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION

TABLE 3.3-3 (Continued)

MINIMUM
TOTAL NO. CHANNELS CHANNELS APPLICABLE
FUNCTIONAL UNIT OF CHANNELS T0 TRIP OPERABLE MODES ACTION
11. Control Room Area
Ventilation deetetbew Opcrnlion
(Cont inued)
b. Automatic Actuation Logic
\ and Actuation Relays 2 1 2 Al .
c. Loss-of-Offsite Power 3 2 2 2.9 19* ;‘g
12. Containment Air Return and =
Hydrogen Skimmer Operation -
a. Manual Initiation 2 1 2 1,2,3,4 18 z
| @
b. Automatic Actuation Logic gy
and Actuation Relays 2 1 2 1,2,3,4 21 ,_"'&'_‘
c. Containment Pressure- cD
High-High B 2 3 1,2,3 ' 16 =
-_—
13. Annulus Ventilation Operation
a. Manual Initiation 2 1 2 1,2,3,4 18
b. Automatic Actuation Logic
and Actuation Relays 2 1 2 22 3.8 21
c. Safety Injection See Item 1. above for all Safety Injection initiating functions

and requirements.
14. Nuclear Service Water Operation
a. Manual Initiation 2 1 2 1,2,3,4 18
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ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS

A

TABLE 3.3-4

FUNCTIONAL UNIT

1. Safety Injection (Reactor Trip,
Phase "A" Isolation, Feedwater
Isolation, Auxiliary Feedwater-
Motor-Driven Pump, Purge &
Exhaust Isolation, Annulus

TOTAL

ALLOWANCE (TA) 2

SENSOR
ERROR

(5)

TRIP SETPOINT

ALLOWABLE VALUE

Vmﬂ:ltim Mrit'M.AMw‘ Coom Area Vcd‘“-‘un O‘xnr‘v}n
Auxil Buildi
Exnaust Vntii:tion)lsol:a!.n?iz‘r-

gency Diesel Generator Opera-

tion, Component Cooling Water,
Turbine Trip, and Nuclear

Service Water Operation)
a. Manual Inftiation

b. Automatic Actuation Logic
and Actuation Relays

c. Containment Pressure-High
d. Pressurizer Pressure-Low
e. Steam Line Pressure-Low

2. Contaimment Spray (Nuclear Service
Water Operation)

a. Manual Initiation

b. Automatic Actuation Légic
and Actuation Relays

c. Containment Pressure-High-High

N.A.
N.A.

3.0
12.5
24.6

N.A.

3.0

N.A.

N.A.

0.71
10.71
10.71

N.A.

N.A.

0.71

Iv A

v

A

1.2 psig
1845 psig

710 psig

|v I

|v

IA

1.37 psig
1835 psig
671 psig*

1004 |

2R

L]
H

[ A00 1
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TABLE 3.3-4 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS

SENSOR
TOTAL ERROR
FUNCTIONAL UNIT ALLOWANCE (TA) 2 (s) TRIP SETPOINT  ALLOWABLE VALUE
10. Loss of Power
4 kV Bus Undervoltage- N.A. N.A. N.A. 3500 £ 175 > 3200 volts
Grid Degraded Voltage volts with a
8.5+ 0.5
second time
delay
11. Control Room Area Ventilation . T
Sosdabiate Operotion .
a. Manu-" Initiation N.A. N.A. N.A. N.A. N.A. g
b. Automatic Actuation Logic e,
and Actuation Relays N.A. N.A. N.A. N.A. N.A. 20
=
:l. Loss-of-0ffsite Power N.A. N.A. N.A. N.A. N.A. -
S - T \ectron y | T -
12. Conul;entallr i‘:tm and iet\ L above 'G”““ S‘“{d) I’\]"J"" S“P""*" andd Allowall g.é.'
Hydrogen Skimmer Operation —uias, P
=
a. Manual Initiation N.A. N.A. N.A. N.A. N.A. 3
b. Automatic Actuation Logic N.A. N.A. N.A. N.A. N.A,

and Actuation Relays

c. Containment Pressure- 3.0 0.71 3.5 <3 psig <3.17 psig
High-High
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ENGINEERED SAFETY FEATURES RESPONSE TIMES

INITIATION SIGNAL AND FUNCTION RESPONSE TIME IN SECONDS
s Manual Initiation

a. Safety Injection (ECCS) N.A.

b. Containment Spray’ N.A.

g Phase "A" Isolation N.A.

d. Phase "B" Isolation N.A.

e. Purge and Exhaust Isolation N.A.

f. Steam Line Isolation N.A.

g. Diesel Building Yentilation Isolation N.A.

h. Auxiliary Feedwater N.A.

i.  Nuclear Service water Operation N.A.

J.  Turbine Trip N.A.

k.  Component Cooling water N.A.

1. Annulus Ventilation Operatio j;:::;;;;?3 N.A.

m. Control Room Area Ventilatio 4004.‘&,9; N.A,

n. Auxiliary BuildfngﬂVentflationAIsolation N.A.

0.  Reactor Trip ¢ Hered € xhanst N.A.

p. Emergency Diesel Generator Operation N.A.

Q. Containment Air Return and Hydrogen
Skimmer Operation N.A

2. Containment Pressure-High

a. Safety Injection (ECCS) < 27(1)
1) Reactor Trip <2
2) Feedwater Isolation <7
3) Phase "A" Isolation(? < 18(3)/28(4)
4) Purge and Exhaust Isolation N.A.
5) Auxiliary Foodvntor(s) N.A.
6) Nuclear Service Water Operation < 55(3)/76(‘)
7) Turbine Trip N.A.
8) Component Cooling Water < 65030 /26(®)
9) Emergency Diesel Generator Operation <1

CATAWBA - UNIT 1 3/4 3-36
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TABLE 3.3-5 (Continued)

ENGINEERED SAFETY FEATURES RESPONSE TIMES

INITIATING SIGNAL AND FUNCTION RESPONSE TIME IN SECONDS
?.  Containment Pressure-High (Continued)
10) Annulus Ventilation Operation @ S
11) Auxiliary Building Ventilation €xhaust > —ANA.
Isolation ,A.,A {
Fite R e
12) Containment Sump Recirculation N.A.

3. Pressurizer Pressure-lLow

a. Safety Injection (ECCS) < 2111 1(3)
1) Reactor Trip <2
2) Feedwater Isolation <7
3) Phase "A" Isolation(?) < 1813/26(®)
4) Purge and Exhaust Isolation N.A.
5) Auxiliary Foodwater(s) N.A.
6) Nuclear Service Water Operation < 76(1) /g5(3)
7) Turbine Trip N.A.
8) Component Cooling Water < 76(1)/65(3)

9) Emergency Diesel Generator Operation

10) Annulus Ventilation Operation @
11) Auxiliary BuildingAVontilation v
Exhaust Is01ation ¢ lbeced [ NA.

12) Containment Sump Recirculation

4. Steam Line Pressure-lLow
a. Safety Injection (ECCS) .

1) Reactor Trip <2

2) Feedwater Isolation <7

3) Phase "A" Isolation(?) < 81853 4289 Y)
4) Purge and Exhaust Isolation N.A.

5) Auxiliary Feedwater(®) < 60

6) Nuclear Service Water Operation < 65(3)/26(%)

7) Turbine Trip N.A.

8) Component Cooling Water < 653 /268

8) Emergency Diesel Generator Operation
10) Annulus Ventilation Operation

CATAWBA = UNIT 1 3/4 3-37
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TABLE 4.3-2

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION
SURVETLLANCE REQUIREMENTS

TRIP
ANALOG ACTUATING MODESS
CHANNE L DEVICE MASTER SLAVE FOR WHICH
CHANNE L CHANNEL CHANNEL OPERATIONAL OPERATIONAL ACTUATION RELAY  RELAY SURVEILLANCE
FUNCTIONAL UNIT CHECK CALIBRATION TEST TEST LOGIC TEST TEST TEST IS REQUIRED

1. Safety Injection (Reactor Trip,
Phase “A" Isolation, feedwater
Isolation, Auxiliary feedwater-
Motor-Driven Pump, Purge and
Exhaust Isolation, Annulus
Ventilation Operation, Auxiliary
Building Ventilation Operation,, Coatrsl Reem Area Venhlofion Operation
Emergency Diesel Generators Opera-
tion, Component Cooling Water,
Turbine Trip, and Nuclear
Service Water Operation)

R Ve ?JUU&HI

a. Manual Initiation N.A. N.A. N.A. R N.A. N.A. A 1 2,

b. Automatic Actua- N.A. N.A. N.A. N.A. M(1) M(1) Q oy
tion Logic ani
Actuation Relays

c. Containment S R M N.A. N.A. N.A. N.A. % 2
Pressure-High

d. Pressurizer S R M N.A. N.A. N.A. N.A. 1, 2,
Pressure-Low

e. Steam Line S ® M N.A. N.A. N.A. N.A. 3, 2,
Pressure-Low

2. Containment Spray (Nuclear Service Water Operation)

a. Manual Initiation N.A. N.A. N.A. R N.A. N.A. N.A 3. 8: 3: 9

b. Automatic Actua- N.A. N.A. N.A. N.A. M(1) M(1) Q 1. 2. 3. 8
tion Logic and
Actvation Relays

<. Containment S = M N.A. N.A N.A N.A I A
Pressure-High-

High .
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TABLE 4.3-2 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION

TRIP
ANALOG ACTUAT ING MODE S
CHANNE L DEVICE MASTER SLAVE FOR WHICH
CHANNE | CHANNEL CHANNEL OPERATIONAL OPERATIONAL ACTUATION RELAY  RELAY SURVE ILLANCE
FUNCTIONAL UNIT CHECK CALIBRATION TEST TEST LOGIC TEST TESY TEST IS REQUIRED
5. Feedwater Isolation (Continued)
b. Steam Generator S " M N.A. N.A. N.A. N.A. 3. ¥
Water Level-High-
High (P-14)
c. !m-l.u (P-4
Interlock) S Kl M N.A. N.A. N.A. N.A. 3 £
d. Doghouse Water wA NA 4 Jre—
Level-High F 4 s I‘J ‘ nt N.A. N.A. NA. 1,2 -
e. Safety Injection See Item 1. above for all Safety Injection Surveillance Requirements. -+
-9
6. Turbine Trip o)
a. Manual Initiation N.A. N.A. N.A. R N.A. N.A N.A. g '23
b. Automatic N.A. N.A. N.A. N.A. M(1) M(1) Q . 2 _"‘:]
Actuation Logic and r~
Actuation Relays -
€. Steam Generater $ R “ NA. N.A. NA. O NA 1,2 | &3
Water Level-High-High =3
(P-17) -
d. Trip of A1l Main N.A. N.A. N.A. R N.A. N.A. N.A. 1,2
Feedwater Pumps
e. Safety Injection See Item 1. above for all Safety Injection Surveillance Requirements.
7. Containment Pressure
Control System
a. Start Permissive S Kl M N.A. N.A N.A. N.A. 1. 2. 3.
b. Termination S R M N.A. N.A N.A. N.A. 3 2. 3.
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TABLE 4.3-2 (Continued)

2 ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION
; SURVE I LLANCE REQUIREMENTS
: TRIP
ANALOG ACTUAT ING MODES
s CHANNE L DEVICE MASTER SLAVE FOR WHICH
por- CHANNE | CHANNEL  CHANNEL OPERATIONAL OPERATIONAL ACTUATION RELAY  RELAY SURVE ILLANCE
v FUNCTIONAL UNIT CHECK  CALIBRATION TEST TEST LOGIC TEST TEST TEST 1S REQUIRED
10. Loss of Power
4 W Bus NA x“" NA. € NA. NA.  NA 1,2 36y
Undervoltage-Grid =
Degraded Voltage =3
11. Control Room Area Ventilation debwtem -
a. Manual Initiation NA NA. NA R N.A. NA.  NA AN ;;,
w b. Automatic Actuation WN.A. N.A N.A. N.A. M1) M1 Q AN -
- Legic and Actuation re
w Relays =
b4 c. Loss-of-Offsite N.A NA N.A. - N.A. N.A. NA. 1,2,3 8
N A P I-.u‘.a See Tihere L. above ‘r all Sa Tajectren Survellance Regu:rements -3
12. Containment Air H, ' —_
and Hydrogen Skimmer
Operation
a. Manual Initiation N.A. N.A. N.A. B N.A. N.A. N.A. 3. 2. 9. 4
b. Automatic NA NA N.A N.A M1 M1 9 1, 2,3, 4
Actuation Logic and
Actuati~n Relays
c. Comtainment s R - NA N.A N.A. N.A. L2l 3
Pressure-High-High
13. Aonulus Ventilation
Operation

a. Manwal Initiatien NA NA NA < NA. NA.  NA 1,2, 3,48
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TABLE 3.3-6 (Continued]
TABLE NOTATIONS

®  With fue! in the fue! storage poo! areas.
"%  with frradiated fue! in the fue! storage poo! areas.
MO8 Must satisfy the requirements of Specification 3.11.2.1.

s TATEMENT

ACTION 26 = With Yess than the Minimum Channels OPERABLE requ!rement,
operation may continue provided the containment purge ang
exhaust valves are maintained closed.

ACTION 27 = With the number of operable channels one less than the Minim
Channels OPERABLE requirement, within 1 hour fsolate the .omu
Control Room Ventilation System eateatttete=spenstéunpiutnes
wiake {rom
oult de air with reciradel ow b the WEPA £ Hers and G‘bnd
ACTION 28 - wWith less than the H'MM%IHMH OPERABLE requirement, opera- sorber
tion may continue for up to 30 days provided an appropriate
portable continuous monitor with the same Alarm Setpoint 1s
provided in the fue) storage poo! area. Restore the inoperable
monitors to OPERABLE status within 30 days or suspend al)
operations invoiving fue! movement in the fue! building.

ACTION 29 = Must satisfy the ACTION requirement for Specification 3.4.6.1.

ACTION 30 = With the number of OPERABLE channels Yess than the Minimum
Channels OPERABLE requirement, operation may continue provided
the Fuel Mand)ing Ventilation Exhaust System s operating and
discnarging through the MEPA f{)ters and charcoal adsorbers.
Otherwise, suspend all operations fnvolving fue! movement in
the fue) buflding.

ACTION 31 = with the number of OPERABLE channels Yess than the Minimum Channe!ls

RABLE requirement, tion may continue provided the Auxiliary
FiWered ventilation(Systef) s operating and discharging through the
MEPA filter and charcoa! orbers.

Chaurt

CATAWBA ~ UNIT ) Va9
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SEISMIC INSTRUMENTATION

M17 T FOR OPERAT

3.3.3.3 The sefsmic monitoring instrumentation shown in Table 3.23+7 shal) be
OPERABLE.

ApP TY: At all times.
ACTION:
. wWith ene or more of the above required sefsmic monitoring instruments
inoperable for more than 30 days, prepare and submit a Special
Report to the Commission pursuant to Specification 6.9.2 within the
next 10 days outlining the cause of the malfunction and the plans
for restoring the instrument(s) to OPERABLE status.

b. The provisions of Specifications 3.0.3 and 3.0.4 are not applicable.

SURVEILLANCE REQUIREMENTS

4.3.3.3.1 Each of the above required sefsmic monitoring instruments shall be
demonstrated OPERABLE by the performance of the CMANNEL CHMECK, CHANNEL CALI-
BRATION and ANALOG CHANNEL OPERATIONAL TEST operations at the frequencies

shown in Table 4. 34,

accessihle
4.3.3.3.2 Each of the seismic monitoring instruments actuated
during & sefsmic avent than or equal to 0.0L g shal)l be restored to

OPERABLE status within hours following the sefsmic event. Datas shall be
retriaved from actuated instruments and analyzed to determine the magnitude of
the vibratory ground motion. Data retrieved from the triaxial time-history
sccelerograph shall inciude & post-event CHANNEL CALIBRATION obtayned by
actuation of the internal test and calibrate function immediately prior to
removing date  CMANNEL CALIBRATION shall be performed immediately after
insertion of the new recording media in the triaxial time-history accelero-
z:h recorder. A Special Report shal) be prepared and submitted to the

fasfon pursuant to Specification 6.9 2 within 10 days describing the
magnitude, freq<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>