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TABLE 2.2-1

SETPOINT LIMITS ! K

REACTOR PROTECTIVE INSTRUMENTATION TRIP

FUNCTIONAL UNIT

1. TRIP GENERATION
A: Prgcess

N oY S W N
e e & s & s o

8.
9.

Pressurizer Pressure - High
Pressurizer Pressure - Low
Steam Generator Level - Low
Steam Generator Level - High
Steam Generator Pressure - Low

. Containment Pressure - High

Reactor Coolant Flow - Low
a. Rate

b. Floor

c. Band

Local Power Density - High
DNBR - Low ’

-B. Excore Heutron Flux

1.

Variable Overpower Trip
a. Rate

b. Ceiling

c. Band

TRIP SETPOINT

< 2383 psia
> 1837 psia (2)

< 10.6%/min of RATED
THERMAL POWER (8)

< 110.0% of RATED
THERMAL POWER (8)

3/, )~>< 9-6% of RATED

THERMAL POWER (8)

“EII!‘a

ALLOWABLE VALUES

e semw m v

< 2388 psia

Goahr2 2Epsia (2)

> 44.2% (4) > 43.7% (4)
" < 91.0% (9) < 91.5% (9)
> 919 psia (3) ->>_ 912 psia (3)
< 3.0 psig . < 3.2 psig
< 0.115 psi/sec (6)(7) < 0.118 psi/sec (6)(7)
> 11.9 psid (6)(7) > 11.7 psid(6)(7) -
< 10.0 psid (6)(7) < 10.2 psid (6)(7)
< 21.0 kW/ft (5) < 21.0 kW/ft (5)
> 1.24 (5) > 1.24 (5)

< 11.0%/min of RATED
THERMAL POWER (8)

< 111.0% of RATED
THERMAL POWER -(8)

< 38:6% of RATED
THERMAL POWER (8)
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TABLE 4.3-1

REACTOR PROTECTIVE IMSTRUMENTATION SURVEILLAMNCE REQUIREMENTS

FUNCTIOHAL UNIT

T LINR - 3053A 01vd

I.

TRIP GENERATION

A.

Process

1. Pressurizer Pressure - High

2. Pressurizer Pressure - Low

3. Steam Generator Level ~ Low

4. -Steam Generator Level - High
5. Steam Generator Pressure - Low
6. Containment Pressure - High

7. Reactor Coolant Flow - Low

8. Local Power Density - High

9. DNBR - Low

Excore Neutron Flux
1. Variable Overpower Trip

2. Logarithmic Power Level - High

Core Protection Calculator System
1. CEA Calculators
2. Core Protection Calculators

CHANNEL CHANNEL.
CHECK CALIBRATION
5 R
s R
3 R
3 R
S R
3 R
S R
S D (2, 4), R (4, 5)
.S D (2, 4), R (4, 5)
M (8), S (7)
S D (2, 4), M (3, 4)
Q (4)
S R ()
R N
D (2, 4), R (4, 5)
M(8), s (7)

CHANNEL
FUNCTIOHAL
TEST

Q #
Q #
Q
QM
QH
QM
QH
QH, R (6)
QH; R (6)

Q#

QM and S/U (1)

Q#, R (6)
Q#(9), R (6)

MODES IN WHICH
SURVETLLANCE
REQUIRED

[T O o T R
N MDD NN
-

w
»

P-4
*
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TABLE 4.3-1 (Continued)
REACTOR PROTECTIVE INSTRUMENTATION SURVEILLANCE REQUIREMENTS

- ey CHARHEL
. CHANNEL ™--° CHANNEL FUNCTIONAL
FUNCTIONAL UNIT CHECK CALIBRATION TEST
0. Supplementary Protection System
Pressurizer Pressure - High S R PN
'II. RPS LOGIC
A. Matrix Llogic N.A. N.A. QW
B. Initiation Logic N.A. N.A, QX
IT1. RPS ACTUATION DEVICES
A.' Reactor Trip Breakers N.A. 7% NA. M, R (10)
8. Manual Trip N.A. 3,1 N.A. “ QW

MODES 1IN WHICH
SURVEILLANCE
REQUIRED

1, 2, 3%, 4%, 5*
1, 2, 3*, 4%, 5*

1, 2, 3*, 4*, 5*

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

. M

Eler

'-'. L T -l 0 : .
FA N JG 1 3% seamm of U"\id‘\d—-“ du
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(1)

(2)

(3)

4)
(5)

(6)

(7

(8)

(9)

(10)
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TABLE 4.3-1 (Continued)

TABLE NOTATIONS

- With reactor trip breakers in the closed position and the CEA drive
system capable of CEA withdrawal, and fuel in the reactor vessel.

- Each STARTUP or when required with the reactor trip breakers closed
and the CEA drive system capable of rod withdrawal, if not performed
in the previous 7 days.

- Heat balance only (CHANNEL FUNCTIONAL TEST not included), above 15%
of RATED THERMAL POWER; adjust the linear power level, the CPC delta T
power and CPC nuclear power signals to agree with the calorimetric
calculation if absolute difference is greater than 2%. During PHYSICS
TESTS, these daily calibrations may be suspended provided these
calibrations are performed upon reaching each major test power plateau
and prior to proceeding to the next major test power plateau.

- Above 15% of RATED THERMAL POWER, verify that the linear power sub-
channel gains of the excore detectors are consistent with the values
used to establish the shape annealing matrix elements in the Core
Protection Calculators.

- Neutron detectors may be excluded from CHANNEL CALIBRATION.

- After each fuel loading and prior to exceeding 70% of RATED THERMAL
POWER, the incore detectors shall be used to determine the shape
annealing matrix elements and the Core Protection Calculators shall
use these elements.

- This CHANNEL FUNCTIONAL TEST shall include the injection of simulated
process signals into the channel as close to the sensors as practicable
to verify OPERABILITY including alarm and/or trip functions.

- Above 70% of RATED THERMAL POWER, verify that the total steady-state
RCS ‘flow rate as indicated by each CPC is less than or equal to the
actual RCS total flow rate determined by either using the reactor
coolant pump differential pressure instrumentation or by calorimetric
calculations and if necessary, adjust the CPC addressable constant
flow coefficients such that each CPC indicated flow is less than or
equal to the actual flow rate. The flow measurement uncertainty may
be included in the BERR1 term in the CPC and is equal to or greater
than 4%.

- Above 70% of RATED THERMAL POWER, verify that the total steady-state
RCS flow rate as indicated by each CPC is less than or equal to the
actual RCS total flow rate determined by either using the reactor

coolant pump differential pressure instrumentation and the ultrasonic
flogwrmeter adjusted pump curves or calorimetric calculations.
quoriaery . .. .
ANNEL FUNCTIONAL TEST shall include verification that

the correct current values of addressable constants are installed in
each OPERABLE CPC.

At least once per 18 months and following maintenance or adjustment
of the reactor trip breakers, the CHANNEL FUNCTIONAL TEST shall
include independent verification of the undervoltage and shunt trips.

~

VERDE - UNIT 1 3/4 3-16 AMENOMENT NO. 27
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TABLE 3

.3-4

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION TRIP VALUES

ESFA SYSTEM FUNCTIONAL UNIT

I.  SAFETY INJECTION (SIAS)
A. Sensor/Trip Units
1. Containment Pressure - High
2. Pressurizer Pressure - Low
B. ESFA System Logic
C. Actuation Systems
I1. CONTAINMENT ISOLATION (CIAS)
_A. Sensor/Trip Units
1. Containment Pressure - High
2. Pressurizer Pressure - Low
B. ESFA System Logic
C. Actuation Systems
111. COHTAINMENT SPRAY (CSAS)
A. Sensor/Trip Units
Containment Pressure High - High
B. ESFA System Logic
C. Actuation Systems
1V. MAIN STEAM LINE ISOLATION (MSIS)
A. Sensor/Trip Units
1. Steam Generator Pressure - Low
2. Steam Generator Level - High
3. Containment Pressure - High
ESFA System Logic
Actuation Systems

TRIP SETPOINT

< 3.0 psig
> 1837 psiat

< 3.0 psig

> 1837 psia(l)
Not Applicable
Not Applicable

t

AE 8.5 psig
‘Not Applicable
Hot Applicable

l3;919 psia(3)
“< 91.0% HR(?)
<-3.0 psig
Not Applicable
Hot Applicable

ALLOWABLE VALUES

< 3.2 psig

1 (22073 1822 psiall)
. Hot Applicable
“Not Applicable

Not Applicable
Not Applicable

< 3.2 psig.
@m& psia(l)

Hot Applicable

Not Applicable

< 8.9 psig
tlot Applicable
Not Applicable

TVt psiat3)
< 91.5% ne(2)
< 3.2 psig
Not Applicable
Hot Applicable

O
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TABLE 4.3-2

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

ESFA SYSTEM FUNCTIONAL UHIT

1. SAFETY INJECTION (SIAS)

A. Sen§or/Trip Units
1. Containment Pressure - High

2. Pressurizer Pressure - Low

B. ESFA System Logic
1. Matrix Logic

2. Initiation Logic
3. Manual SIAS

C. Automatic Actuation Logic
gxcepl sulsqroup relane)

Hckaalk Sulkqrew o\
I1.  CONTAIRNERT TSOLATIDN (CING)™Y®
A. Sensor/Trip Units
1. lontainment Pressure - High

2. Pressurizer Pressure - Low

B. ESFA System Logic
1. HMatrix Logic

2. Initiation lLogic
3. HManual CIAS

4. Manual ‘SIAS

~ .
i

AR

WO

?

T RO

£

. CHANNEL MODES FOR WHICH
CHANNEL CHANNEL FUNCTIONAL SURVEILLANCE
CHECK CALIBRATION TEST IS REQUIRED
S R QM 1, 2, 3, 4
S R Q"H‘- 10 2a 3| 4
NA NA Q 1, 2, 3, 4
NA NA Q@ H- 1, 2, 3, 4

- NA NA QH 1, 2, 3, 4

BV QU2 )

L3, 4
NA N, - M(O(3) 1,2, 3, 4 ‘l’
S R Q M 1, 2, 3
S R ® $h 1, 2, 3
NA HA R # 1, 2, 3, 4
HA HA VN 1,2,3,4
HA HA QH 1, 2,3,4
NA NA Q 1, 2,3,4
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TABLE 4.3-2:(Continued)

"

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM .INSTRUMENTATION SURVEILLANCE REQUIREMENTS

ESFA SYSTEM FUNCTIONAL UNIT

T LINA - 3G¥3A 07Vd

II.  COHTAINMENT ISOLATIOH (Continued)

C.

Automatic Actuation Logic
(gxceptr sulnqroup rele.ys)

Acdkuakion Sule qrovp R*-\ﬁ-‘f s

ITI. CONTAINMENT SPRAY (CSAS)

A.

Sensor/Trip Units

1. Containment Pressure --
Jigh - High

ESFA System Logic

1. Matrix Logic

2. Initiation Logic

3. Manual CSAS

Automatic Actuation Logic
&Q)-c.d.e\" E;\)\oc‘\-gu? Pm\ua‘ss

Ag,,s:u.a.\\‘.bvx 'Su‘oc\vaue Rc.\‘b.\ls

CHANNEL MODES FOR WHICH
CHANNEL - CHANNEL  FUNCTIONAL SURVEILLANCE
CHECK™ - CALIBRATION TEST IS REQUIRED
HA- N HE-26) HH3—4
NA NA( R L2, 3,4
A, A MOY (3) L2, 3,4
s R Q # 1, 2, 3
NA NA ©# 1,2, 3,4
NA NA Q- 1,2, 3,4
NA HA QH 1,2, 3,4
HA- HA HD--3) 3t
M NAL RUA) L2, 3,4
NS N A

MO ) L2, 3,4
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TABLE 4.3-2 (Continued)
ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION SURVEILLANCE REhUIREMENTS

CHANNEL MODES FOR WHICH
CHANNEL CHANNEL FUNCTIONAL SURVEILLANCE
ESFA SYSTEM FUNCTIONAL UNIT CHECK CALIBRATION TEST 1S REQUIRED
IV.  MAIN STEAM LINE ISOLATION (MSIS) -~
A. Sensor/Trip Units
1. Steam Generator Pressure -
Low S R <X M . 1, 2,3, 4
2. Steam Generator Level - High S R M- ' 1,2, 3,4
3. Containment Pressure - High S R R ) i 1, 2, 3, 4
B. ESFA System Logic
1. Matrix Logic NA NA R M- 1, 2, 3, 4
2. Initiation Logic NA NA QM- 1, 2, 3,4
3. HManual MSIS NA HA Q-H- 1, 2, 3, 4
C. Automatic Aduflation Logici HA- —HA— ‘ HH-268r 234
(ercopl sulboqrovp ralays) ™A NA Qs b23, 4
Achunlion Selegrovp. O\q.\msis AL N MmO 3) (23 .

@40 NOILYINHOANI HO-@
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TABLE 4,3- 2 (Contlnued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUHENTATION SURVEILLANCE REQUIREMEHTS

ESFA SYSTEM FUNCTIONAL UNIT

V. RECIRCULATION (RAS)
A. Sensor/Trip Units

Refueling Water Storage
: Tank ~ Low

8. ESFA System Logic
‘ 1. Matrix Logic
2. Initiation Logic
3. Manual RAS
C. Automatlc Aqggétxon L g}c
VI. AUXILIARY FEEDWATER 636 f3 FK? 1)
A. Sensor/Trip Units

1. Steam Generator #1 Level -
Low

2. Steam Generator
A Pressure 5G2 > SG1

CHANMEL
CHANNEL CHANHNEL FUNCTIONAL
CHECK CALIBRATION TEST
S R ® H
HA NA Q #

NA NA Q -

NA NA Q-

HA~ HA-

NA NA 1 UCAN
NA N MO CR)

S R @ #

S R Q #

MODES FOR WHICH

SURVETLLANCE

IS REQUIRED

1 2, 3,4
1 2, 3,4
1, 2, 3, 4

\) 2. 3' L\
iy 2, 3, %
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TABLE 4.3-2 (Continued)

£

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

. CHANNEL MODES FOR WHICH
CHANNEL CHANNEL FUNCTIONAL SURVEILLANCE
ESFA SYSTEM FUNCTIONAL UNIT CHECK CALIBRATION TEST IS REQUIRED
VI.  AUXILIARY FEEDWATER (SG-1)(AFAS-1) (Continued) ’
B. ESFA System Logic
1. Matrix Logic ‘ NA NA QK- 1, 2, 3, 4
2. Initiation Logic NA NA QR 1, 2, 3, 4
3. Manual AFAS NA NA QM- 1, 2, 3, 4
C. Automatic Actuation Logic NA NA M(1) (2) (3) 1, 2, 3,4
- VII. AUXILIARY FEEDWATER (SG-2)(AFAS-2)
A. Sensor/Trip Units )
1. Steam Generator #2 Level - :
Low S R QK- 1, 2, 3
2. Steam Generator
' A Pressure SG1 > SG2 s - R - QM- 1, 2, 3
B. ESFA System Logic
1. Matrix Logic NA NA QM- 1, 2, 3, 4
2. Initiation Logic NA NA QM- 1, 2, 3, 4
3. Manual AFAS NA . NA QM- 1, 2, 3, 4
C. Automatic Actuation Logic NA NA M) (23 1, 2, 3,4

VIII. LOSS OF POWER (LOV)

A. 4.16 kV Emergency Bus Under-
voltage (Loss of Voltage) S R R 1, 2, 3, 4

B. 4.16 kV Emergency Bus Under- .
voltage (Degraded Voltage) S R . R 1, 2, 3, 4

1O notvineoan uos @
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3/4.3 INSTRUMENTATION

BASES

3/4.3.1 and 3/4.3.2 REACTOR PROTECTIVE AND ENGINEERED SAFETY FEATURES
ACTUATION SYSTEM INSTRUMENTATION

The OPERABILITY of the reactor protective and Engineered Safety Features
Actuation Systems instrumentation and bypasses ensures that (1) the associated
Engineered Safety Features Actuation action and/or reactor trip will be initiated
when the parameter monitored by each channel or combination thereof reaches
its setpoint, (2) the specified coincidence logic is maintained, (3) sufficient
redundancy is maintained to permit a channel to be out of service for testing
or maintenance, and (4) sufficient system functional capability is available
from diverse parameters.

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

7 . . . .
Response time testing of resistance temperature devices, which are a part

of the reactor protective system, shall be performed by using in-situ loop
current test techniques or-another NRC approved method.

The Core Protection Calculator (CPC) addressable constants are provided to
allow calibration of the CPC system to more accurate indications of power level,
RCS flow rate, axial flux shape, radial peaking factors and CEA deviation
penalties. Administrative controls on changes and periodic checking of
addressable constant values (see also Technical Specifications 3.3.1 and
6.8.1) ensure that inadvertent misloading of addressable constants into the
CPCs is unlikely.

The design of the Control Element Assembly Calculators (CEAC) provides
reactor protection in the event one or both CEACs become inoperable. If one
CEAC is in test or inoperable, verification of CEA position is performed at
least every 4 hours. If the second CEAC fails, the CPCs in conjunction with
plant Technical Specifications will use DNBR and LPD penalty factors and
increased DNBR and LPD margin to restrict reactor operation to a power level
that will ensure safe operation of the plant. If the margins are not
maintained, a reactor trip will occur.

ﬁ'\'\rxa. CB\.&. a.v\co_\'\\{ va Cbu-q.v\c.Y o Yaa rawna\ /;&W%\ ':QV\"T\ hack :/;"
Y\asae sy akams (s basaed ol t\a a.vsa-\\(sa-s P“"“~""’~"‘\‘°"é (AN Wew NR
2-pproN ad \¢°?.\Qb~\ vq_?ov\- CLEN - BT~y RP":/ ESEAS €xlawbad Tas's

Tnkarva Evaluslion] awdcen-327-a, Supglamancts v am >
- calewlaflon 13- Te- SB-200- Rav.oN .

PALO VERDE - UNIT 1 B 3/4 3-1 AMENDMENT 'NO. 27
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TABLE 2.2-1

REACTOR PROTECTIVE INSTRUMENTATION TRIP SETPOINT LIMITS

FUMCTIONAL UNIT

I. TRIP GENERATION

A. Process

1. Pressurizer Pressure - High

2. Pressurizer Pressure - Low

3. Steam Generator Level - Low

4. Steam Generator Level - High
5. Steam Generator Pressure - Low
6. .Containment Pressure - High

7. Reactor Coolant Flow - Low

8.
9.

a. Rate

b. Floor

c. Band

Local Power Density - High
DNBR - Low

B. Excore Neutron Flux

1.

Variable Overpower Trip

a. Rate
b. Ceiling
c. Band 2%/

TRIP SETPOINT

ALLOWABLE VALUES

. £ 2383 psia < 2388 psia
> 1837 psia (2) @ﬂa& psia (2) g
> 44.2% (4) > 43.7% (4)
< 91.0% (9) < 91.5% (9)

> 919 psia (3) '3

< 3.0 psig

< 0.115 psi/sec (6)(7)
> 11.9 psid(6)(7)

.< 10.0 psid(6)(7)

< 21.0 KW/ft (5)

> 1.24 (5)

< 10.6%/min of RATED
THERMAL POWER (8)

< 110.0% of -RATED
THERMAL POWER (8)

“<9.8% of RATED
THERMAL POWER (8)

> 912 psia (3)

< 3.2 psig

< 0.118 psi/sec (6)(7)
> 11.7 psid (6)(7)

< 10.2 psid (6)(7)

< 21.0 kW/ft (5)

> 1.24 (5)

< 11.0%/min of RATED
THERMAL POWER (8)

< 111.0% of RATED
THERMAL POWER (8)

{5 13 < 19:6% of RATED

THERMAL POWER (8)

10 MOLLTME0SM HO4

3
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TABLE 4.3-1

REACTOR PROTECTIVE INSTRUMENTATION SURVEILLANCE REQUIREMENTS

FUNCTIONAL UNIT

1.  TRIP GENERATION

A.

Process

1. Pressurizer Pressure - High

2. Pressurizer Pressure - Low

3. Steam Generator Level - Low

4. Steam Generator Level - High
5. Steam Generator Pressure - Low
6. Containment Pressure - High

7. Reactor Coolant Flow - Low

8. Local Power Density - High

9. DNBR - Low

. - Excore Neutron Flux

1. Vvariable Overpower Trip
2. Logarithmic Power Level - High

Core Protection Calculator System
1. CEA Calculators
2. Core Protection Calculators

CHANNEL CHANNEL
CHECK CALIBRATION

S R

s R

S R

S” R

S R

S - R

S R

S D (2, 4), R (4, 5)

3 D (2, 4), R (4, 5)
M (8), S (7)

S D (2, 4), M (3, 4)
Q (4)

S R (4)

S R

S

CHANNEL |
FUHCTIONAL
TEST

®
Q #
@ M
Q #
@ #

- Q At

Q@
Q4 R (6)
@ -, R (6)

© #

Q #and S/U (1)

@ 5 R (6)
Q- (9), R (6)

MODES IN WHICH

" . SURVEILLANCE

REQUIRED
e
1, 2 'e)
1, 2 -
1, 2 <
m
1, 2 @)
1, 2, 3%, 4* 4
=
1, 2 -
1, 2 ot
1, 2 0
P
1, 2
O
1, 2 "3
1, 2, 3, 4, 5
and *
1, 2
1,
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TABLE 1.3-1 (Continued)

REACTOR PROTECTIVE INSTRUMENTATION SURVEILLANCE REQUIREMENTS

Y

\./

o

>,
=
o
™
x
Qo

m

~  FUNCTIONAL UNIT
=

S D. Supplementary Protection System
N

S1-€ §/€

Pressurizer Pressure - High
II. RPS LOGIC
A. Matrix Logic
. B. Initiation Logic
I11. RPS ACTUATION DEVICES
A. Reac-tor Trip Breakers

B. Manual Trip

CHANNEL CHANNEL
CHECK CALIBRATION
S R
N.A. N.A.
N.A. N.A.
N.A. N.A.
N.A. N.A.

CHANNEL
FUNCTIONAL
TEST

QLW

DM
QN

M, R(10)
QN

&,

HODES IH WHICH

SURVEILLANCE
REQUIRED ‘
S
1, 2 .
s

Q
1, 2, 3%, 4%, 5* 1]
1, 2, 3%, 4%, 5% 1,

1, 2, 3%, 4%, 5% .

1, 2, 3%, 4*, 5%

.




U

(1)

(2)

(3)

4)
(s)

(6)

)

(8)

(9)

(10)

PALO
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TABLE 4.3-1 (Continued) o

e v

REACTOR PROTECTIVE INSTRUMENTATION SURVEILLANCE REQUIREMENTS

TABLE NOTATIONS

- With reactor trip breakers in the closed position and the CEA drive
system capable of CEA withdrawal, and fuel in the reactor vessel.

- Each STARTUP or when required with the reactor trip breakers closed
and the CEA drive system capable of rod withdrawal, if not performed
in the previous 7 days.

- Heat balance only (CHANNEL FUNCTIONAL TEST not included), above 15%
of RATED THERMAL POWER; adjust the linear power level, the CPC delta T
power and CPC nuclear power signals to agree with the calorimetric
calculation if absolute difference is greater than 2%¥. During PHYSICS
TESTS, these daily calibrations may be suspended provided these
ca11bratxons are performed upon reaching each major test power plateau
and prior to proceeding to the next major test power plateau.

- Above 15% of RATED THERMAL POWER, verify that the linear power sub-
channel gains of the excore detectors are consistent with the values
'used to establish the shape annealing matrix elements in the Core
Protection Calculators. °“°°

=  .Neutron detectors may be excluded from CHANNEL CALIBRATION.

- After each fuel :loading and prior to exceeding 70% of RATED THERMAL
POWER, the incore detectors shall be used to determine the shape
annea11ng matrix elements and the Core Protection Calculators shall
use these elements.

- This CHANNEL FUNCTIONAL TEST shall include the injection of simulated
process signals into the channel as close to the sensors as practicable
to verify OPERABILITY including alarm and/or trip functions.

- Above 70% of RATED THERMAL POWER, verify that the total steady-state
RCS flow rate as indicated by each CPC is less than or equal to the
actual RCS total flow rate determined by either using the reactor
coolant pump differential pressure instrumentation or by calorimetric
calculations and if necessary, adjust the CPC addressable constant
flow coefficients such that each CPC indicated flow is less than or
equal to the actual flow rate. The flow measurement uncertainty may
be included in the BERR1 term in the CPC and is equal to or greater
than 4%.

- Above 70% of RATED THERMAL POWER, verify that the total steady-state
RCS flow rate as indicated by each CPC is less than or equal to the
actual RCS total flow rate determined by either using the reactor

coo ump differential pressure instrumentation and the ultrasonic
16w meter adjusted pump curves or calorimetric calculations.
quowrieatl . et
CHANNEL FUNCTIONAL TEST shall include verification that

the correct (current) values of addressable constants are installed
in each OPERABLE CPC.

At least once per 18 months and following maintenance or adjustment
of the reactor trip breakers, the CHANNEL FUNCTIONAL TEST shall
include independent verification of the undervoltage and shunt trips.

VERDE - UNIT 2 3/4 3-16 AMENDMENT 40, 39
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TABLE 3.3-4

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION TRIP VALUES

ESFA SYSTEM FUNCTIONAL UNIT

I.

I1.

ITI.

Iv.

SAFETY INJECTION (SIAS)

A. Sensor/Trip Units
1. Containment Pressure - High
2. Pressurizer Pressure - Low

B. ESFA System Logic

C. Actuation Systems

CONTAINMENT ISOLATION. (CIAS)

A. Sensor/Trip Units

1. Containment Pressure
2. Pressurizer Pressure
B. ESFA System Logic
C. Actuation Systems
CONTAINMENT SPRAY (CSAS)
A. Sensor/Trip Units

High
Low

Containment Pressure High - High
B. ESFA System Logic
C. Actuation Systems
MAIN STEAM LINE ISOLATION (MSIS)
A. Sensor/Trip Units
1. Steam Generator Pressure - Low
2. Steam Generator Level - High
3. Containment Pressure - High
ESFA System Logic
Actuation Systems

TRIP SETPOINT ALLOWABLE VALUES

< 3.0 psig < 3.2 psig

> 1837 psia(l) /_5_*182-2- psia(l)
Not Applicable Not Applicable
Not Applicable Not Applicable

< 3.0 psig < 3.2 psig

> 1837 psia(l)(séigif—galﬁﬂe psia(l)
Not Applicable Not Applicable
Not Applicable Not Applicable

< 8.5 psig
Not Applicable
Not Applicable

< 8.9 psig
Not Applicable
Not Applicable

919 psial®) Gy > 922 psiald)

>
< 91.0% nR(2) < 91.5% nR(?)
< 3.0 psig ‘5 3.2 psig

Not Applicable
Not Applicable

Not Applicable
Nog Applicable
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TABLE 4.3-2

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

ESFA SYSTEM FUNCTIONAL UNIT

I. SAFETY INJECTION (SIAS)

A.

C.

Sensor/Trip Units
1. Containment Pressure - High

2. Pressurizer Pressure - Low

ESFA System Logic
1. Matrix Logic

2. Initiation Logic
3. Manual SIAS

Automatlc Actuation Loglc
u.:.\-p‘o su\o ewprd.o-\{':‘.

I1. CONTAINMENT IQhIATION (CYAE; 1=

A.

B.

Sensor/Trip Units
1. Containment Pressure - High

2. Pressurizer Pressure - Low

ESFA System Logic
1. Matrix Logic. -

2. Initiation Logic
3. Manual CIAS
4. Manual SIAS

CHANNEL MODES FOR WHICH
CHANNEL ~ CHANNEL ~ FUNCTIONAL SURVEILLANCE
CHECK  CALIBRATION TEST IS REQUIRED
S R R # - 1,2,3,4
) R QR H 1, 2,3, 4
N.A. N.A. Q # 1, 2, 3,4
N.A. N.A. QH 1, 2,3,4
N.A. N.A. QM- 1, 2, 3, 4
A M- HO-H3 K534
A NA R L2 3,u
NaA WA MO (R) \, 2, 3,4
S R QR # L, 23
S R @ H# 1, 2,3
N.A. N.A. Q@ # 1,2,3,4
N.A. - N.A QH 1, 2,3, 4
N.A. N.A. Q # 1,2,3,4
NA - NA Q it 1,2,3,4
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TABLE 4.3-2 (Continued)
ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

CHANNEL MODES FOR WHICH
CHANNEL CHANNEL FUNCTIONAL SURVEILLANCE
ESFA SYSTEM FUNCTIONAL UNIT CHECK CALIBRATION TEST IS REQUIRED
II.  CONTAINMENT ISOLATION (Continued) i
C. Automatic Actuation Logic WA, WA . HP23 234
Ak&f*@ﬁﬁ*‘ﬂﬁ;g::?vnhwfi N & NA LX) " 4,2 3.4
chudeion. voop Reloys N Na )
II1. CONTAINMENT SPRAY (CSAS) 1 d MG We, 3%
A. Sensor/Trip Units
' 1. Containment Pressure -- ) :
: High - High S R ®Q H#H 1, 2,3
B. ESFA System Logic _
1. Matrix Logic N.A. T N Q ¥ 1, 2, 3,4
2. Initiation Logic N.A. NA . Qi 1, 2, 3, 4
3. Manual CSAS N.A. N.A. Q- 1, 2,3, 4
C. Automatic Actuation Logic HNA o HA M- 234
K“"“"Q*?\‘ &bqrou(a "‘AA\(% NAL A QL?.\ \, 2, 3,4

Ak wa Xiow So\o\t‘oue K‘s"?S A A N\&\\k?% 1, 2,31
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TABLE 4.3-2 (Continued)
ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

CHANNEL MODES FOR WHICH
CHANNEL. CHARNEL FUNCTIONAL SURVETLLAHCE
ESFA SYSTEM FUNCTIONAL UNIT CHECK cALIBRATION TEST IS REQUIRED
IV.  MAIN STEAM LINE ISOLATION (MSIS) _
A. Sensor/Trip Units" '
1. Steam Generator Pressure -
Low S R . @ ¥ 1,2,3,4
2. Steam Generator Level - High S R Q 1, 2, 3, 4
g " 3. Containment Pressure - High S R Q H# 1, 2, 3, 4
B. ESFA System Logic
1. Matrix Logic N.A. N.A. Q # ' 1, 2, 3, 4
2. Initiation lLogic N.A. N.A. @ # 1, 2, 3, 4
3. Manual MSIS - N.A. NA. Q# 1, 2, 3, 4
C. Automatic AdyBation Logic A, HA: HHA2Er 534
(excapk seloqrovp N.\o»te.) NA, NA QRN V2,3, 4

’bc.&ﬂx-&.&'\ovx. Su\ac\ceu\sgﬂhys NA( NA N\k\\k-‘% L2 3,
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TABLE 4.3-2 (Continued) '
é ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS
=
= CHANNEL MODES FOR WHICH
= . CHANHEL  CHANNEL  FUNCTIONAL SURVE] LLANCE
é ESFA SYSTEM FUNCTIONAL UNIT ! CHECK . CALIBRATION TEST IS REQUIRED . |
S V. RECIRCULATION (RAS) ‘ N
> A. Sensor/Trip Units : | ' 2;'
¥§£te1i?gWWater Storage S - © Lo s . . ;g
B. ESFA System Logic ‘ ES
o 1. Matrix Logic : N.A. N.A. Q # 1, 2, 3, 4 g%
= 2. Initiation Logic NA. NA. Q4 1,2, 3,4 3
@ 3. Manual RAS N.A. N.A. Q4 . 1,2,3,4 Q
C. lLut\gmat1c\_A atlon ogl —H\—xt -N:\l; w .1‘7_22_’_33.,_4_. g
o oW RO GRS RRED WA NR M) L2 an

. A. Sensor/Trip Units

1. Steam Generator #1 Level -
Low S R Q 1, 2,3

2. Steam Generator
A Pressure 562 > SG1 S R Q M 1, 2, 3
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TABLE 4.3-2 (Continued)
ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

CHANNEL MODES FOR WHICH
. CHANNEL CHANNEL FUNCTIONAL SURVEILLANCE
ESFA SYSTEM FUNCTIONAL UNIT CHECK CALIBRATION TEST 1S REQUIRED
VI. AUXILIARY FEEDWATER (SG-1)(AFAS-1) (Continued} ‘ )
© ° B. ESFA System Logic #
1. Matrix Logic . - N.A N.A. Q 1, 2,3, 4.
2. Initiation Llogic N.A. N.A. Q # 1, 2, 3, 4
3. Manual AFAS NA L NA QM 1,2, 3,4
C. Automatic Actuation Logic N.A. N.A; ML) (2) 3) 1,2, 3,4
VII. AUXILIARY FEEDWATER (SG-2)(AFAS-2)
T A. Sensor/Trip Units
1. Steam Generator #2 Level - '
Low S R R # 1, 2, 3
2. Steam Generator . .
A Pressure SG1 > SG2 S R Q # 1, 2,3
‘B. ESFA System Logic | ’
1. Matrix Logic N.A. N.A. QW 1, 2, 3, 4
2. Initiation Logic . N.A. N.A. R # 1, 2, 3,4
3. Manual AFAS N.A. N.A. Q # 1, 2, 3,4
C. Automatic Actuation Logic N.A. N.A. M(1) (2) 3) 1, 2, 3,4

VIII. LOSS OF POWER (LOV)

A. 4.16 kV Emergency Bus Under-
voltage (Loss of Voltage) S - R R 1, 2, 3, 4

" B. 4.16 kV Emergency Bus Under-
voltage (Degraded Voltage) S R R 1, 2, 3,4
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FOR.INFORMATION 3%"

3/4.3 INSTRUMENTATION

BASES -

3/4.3.1 and 3/4.3.2 REACTOR PROTECTIVE AND ENGINEERED SAFETY FEATURES
ACTUATION SYSTEM INSTRUMENTATION

. The OPERABILITY of the-reactor protective and Engineered Safety Features
Actuation Systems instrumentation and bypasses ensures that (1) the associated
Engineered Safety Features Actuation action and/or reactor trip will be initiated
when the parameter monitored by each channel or combination thereof reaches
its setpoint, (2) the specified coincidence logic is maintained, (3) sufficient
redundancy is maintained to permit a channel to be out of service for testing
or maintenance, and (4) sufficient system functional capability is available
from diverse parameters.

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

Response time testing of resistance temperature devices, which are a part
of the reactor protective system, shall be performed by using in-situ loop
current test techniques or another NRC approved method.

The Core Protection Calculator (CPC) addressable constants are provided to
allow calibration of the CPC system to more accurate indications of power level,
RCS flow rate, axial flux shape, radial peaking factors and CEA deviation -
penalties. Administrative controls on changes and periodic checking of
addressable constant values (see also Technical Specifications 3.3.1 and
6.8.1) ensure that inadvertent misloading of addressable constants into the
CPCs is unlikely. :

The design of the Control Element Assembly Calculators (CEAC) provides
reactor protection in the event one or ‘both CEACs become inoperable. If one
CEAC is in test or inoperable, verification of CEA position is performed at
least every 4 hours. If.the second CEAC fails, the CPCs in conjunction with
plant Technical Specifications will use DNBR and LPD penalty factors and
increased DNBR and LPD margin to restrict reactor operation -to a power level
that will ensure safe operation of the plant. If the margins are not
maintained, a reactor trip will occur.

The value of the DNBR in Specification 2.1 is conservatively compensated
for measurement uncertainties. Therefore, the actual RCS total flow rate
determined by the reactor coolant pump differential pressure instrumentation or
by calorimetric calculations does not have to be conservatively compensated for
measurement uncertainties.

""\'\0.. %u..’b;v\u\y ra(gxa.vxc-xl /t;“ \‘\'\Q- Q\Nh-“v\o.\ /\M\Q\:\M&-\ \ms\ S /;v \\A.a..%v. S\/ s\u\\s
\S Lasad ow X a.\\n_\\l fes PresLRRY in. Mo MR approva s \o?'w.a.\ quov\'
CEN-32F-Av,” ROS/ESFAS Exhandad Taesk Tnlarval E.vassu.u.\c.\ov\‘"a,wé, CEN- 3235,
Su“h..kus\ L, a)> caleuNakiow. \3-3C - S&-200, Qau.0\., .

PALO VERDE - UNIT 2 B 3/4 3-1 AMENDMENT NO. 19
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TABLE 2.2-1

REACTOR PROTECTIVE INSTRUMENTATION TRIP SETPOINT LIMITS

b
FUNCTIONAL UNIT
I. TRIP GENERATION

A. Process
1. Pressurizer Pressure - High
2. Pressurizer Pressure - Low
3. Steam Generator Level - Low
4. Steam Generator Level - High
5. Steam Generator Pressure - Low
6. Containment Pressure - High
7. Reactor Coolant Flow - Low

8.
9.

a. Rate
b. Floor
c. Band

Local Power Density - High
DHBR - Low

B. Excore Neutron Flux

1.

Variable Overpower Trip

a. Rate
b. Ceiling
c. Band

TRIP SETPOINT

< 2383 psia

> 1837 psia (2)
> 44.2% (4)

< 91.0% (9)

> 919 psia (3)
< 3.0 psig

< 0.115 psi/sec (6)(7)
> 11.9 psid(6)(7)
< 10.0 psid(6)(7)

< 21.0 KW/ft (5)
> 1.24 (5)

< 10.6%/min of RATED

THERMAL POWER (8)

< 110.0% of RATED
THERMAL POWER (8)

57 137 < 9:8% of RATED

THERMAL POWER (8)

ALLOWABLE VALUES

< 2388 psia
{Eég;} ’—3?1822 psia (2)

> 43.7% (4)

< 91.5% (9)

L\ > 932 psia (3)

< 3.2 psig

< 0.118 psi/sec (6)(7)
> 11.7 psid (6)(7)

< 10.2 psid (6)(7)

< 21.0 kW/ft (5)

> 1.24 (5)

¢ 11.0%/min of RATED
THERMAL POMER (8)

< 111.0% of RATED
THERMAL POWER (8)

2.9) " < $6-6% of RATED

THERMAL POWER (8)

@ NOILYINEC2N! HOH
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TABLE 4.3-1

REACTOR PROTECTIVE INSTRUMENTATION SURVEILLANCE REQUIREMENTS

FUNCTIONAL UNIT

1. TRIP GENERATION

A. Process
Pressurizer Pressure - High
Pressurizer Pressure - Low
Steam Generator Level - Low
Steam Generator Level - High
Steam Generator Pressure - Low
Containment Pressure - High
Reactor Coolant Flow - Low
Local -Power Density - High
DNBR - Low

W O ~N O N W N e
e & e e » v e s

B. Excore Neutron Flux
1. Variable Overpower Trip

2. Llogarithmic Power Level - High

C. Core Protection Calculator System
1. CEA Calculators
2. Core Protection Calculators

CHANNEL CHANNEL
CHECK " CALIBRATION

(7, T 7 T 7 T 7 T 7, S 7 B 7, B 7 B 7]

- - - - B - B~ RS B

D (2, 4), R (4, 5)

D (2, 4), R (4, 5)
H (8), S ()

0 (2, 4), B (3, 9)
Q (4)

R (4)

R

D (2, 4), R (4, 5)
M (8), S (7)

A;______-—————-————**“”"“"’“——“’—~_;d_‘;;ﬁnlég_—y}—ﬁl}#

CHANNEL MODES IN WHICH
FUNCTIONAL SURVETLLANCE
TEST REQUIRED
Q 1, 2
Q # 1, 2
Q M 1, 2
Q# 1, 2
Q# 1, 2, 3*, 4%
Q# 1, 2
Q- 1, 2
Q@ H#; R (6) 1, 2-
Q #: R (6) 1, 2
Q - 1, 2
" @4and SAU (1) 1, 2, 3, 4,5
and *
@ M5 R (6) 1, 2
Q#(9), R(6) 1,2
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TABLE 4.3-1 (Continued)

REACTOR PROTECTIVE INSTRUMENTATION SURVEILLANCE REQUIREMENTS

FUNCTIONAL UNIT

D. Supplementary Protection System

Pressurizer Pressure - High

11. RPS LOGIC
A. @atrix Logic
B. Initiation Logic
111. RPS ACTUATIOHN DEVICES
A. Reactor Trip Breakers

8. HManual Trip

CHANNEL  CHANMNEL
CHECK  CALIBRATION
S R
N.A. N.A.
H.A. N.A.
N.A. N.A.
N.A. N.A.

1

5*

CHANNEL - MODES IH WHICH
FUNCTIOHAL SURVEILLANCE
TEST REQUIRED
L M- 1, 2
@ ¥ 1, 2, 3%, 4%, 5*
Q H 1, 2, 3*, 4%,
M, R(10) 1, 2, 3%, 4*, 5*

Q #

1, 2, 3%, 4%, 5*

nil
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. TABLE 4.3-1 (Continued)

REACTOR PROTECTIVE INSTRUMENTATION SURVEILLANCE REQUIREMENTS

TABLE NOTATIONS

* - With reactor trip breakers in the closed position and the CEA drive
system capable of CEA withdrawal, and fuel in the reactor vessel.
(1 - Each STARTUP or when required with the reactor trip breakers closed

and the CEA drive system capable of rod withdrawal, if not performed
in the previous 7 days. -

(2 - Heat balance only (CHANNEL FUNCTIONAL TEST not included), above 15%
of RATED THERMAL POWER; adjust the linear power level, the CPC delta T
power and CPC nuclear power signals to agree with the calorimetric
calculation if absolute difference is greater than 2¥. During PHYSICS
TESTS, these daily calibrations may be suspended provided these
calibrations are performed upon reaching each major test power plateau
and prior to proceeding to the next major test power plateau.

(3) - Above 15% of RATED THERMAL POWER, verify that the linear power sub-
channel gains of the excore detectors are consistent with the values
-+ used to establish'the shape annealing matrix elements in the Core
Protection Calculators.

4) - Neutron detectors may be excluded from CHANNEL CALIBRATION.

() - After each fuel loading and prior to exceeding 70%¥ of RATED THERMAL
‘ POWER, the incore detectors shall be used to determine the shape
annealing matrix elements and the Core Protection Calculators shall
use these elements.,

(6) - This CHANNEL FUNCTIONAL TEST shall include the injection of simulated
process signals into the channel as close to the sensors as practicable
to verify OPERABILITY including alarm and/or trip functions.

(7 - Above 70% of RATED THERMAL POWER, verify that the total steady-state
RCS flow rate as indicated by each CPC is less than or equal to the
actual RCS total flow rate determined by either using the reactor
coolant pump differential pressure instrumentation or by calorimetric
calculations and if necessary, adjust the CPC addressable constant -
flow coefficients such that each CPC indicated flow is less than or
equal to the actual flow rate. The flow measurement uncertainty may
be included in the BERRl term in the CPC and is equal to or greater
than 4%.

(8) - Above 70% of RATED THERMAL POWER, verify that the total steady-state
RCS flow rate as indicated by each CPC is less than or equal to the
actual RCS total flow rate determined by either using the reactor

coo]ant pump dlfferent1al pressure instrumentation and the ultrasonic

adjysted pump curves or calorimetric calculations.

(%) - The™s R FIANNEL FUNCTIONAL TEST shall include verification that
the correct (current) values of addressable constants are installed
in each OPERABLE CPC.

(10) - At least once per 18 months and following maintenance or adjustment
of the reactor trip breakers, the CHANNEL FUNCTIONAL TEST shall
include independent verification of the undervoltage and shunt trips.

PALO VERDE - UNIT 3 3/4 3-16 AMENDMENT NO, 27
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TABLE 3.3-4

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION TRIP VALUES

ESFA SYSTEM FUNCTIONAL UNIT

1. SAFETY INJECTION (SIAS)

A. Sensor/Trip Units
1. Containaent Pressure - High
2. Pressurizer Pressure - Low
B. ESFA System Logic
C. Actuation Systems
IT. CONTAINMENT ISOLATION (CIAS)
‘ A. Sensor/Trip Units
1. Containment Pressure - High
2. Pressurizer Pressure -~ Low
B. ESFA Systen Logic
C. Actuation Systens
I11. COHTAINMENT SPRAY (CSAS)
A. Sensor/Trip Units
Containment Pressure High - High
8. ESFA System Logic
C. Actuatfon Systems

IV. MHAIN STEAM LINE ISOLATION (MSIS) .

A.

Sensor/Trip Units

1. Steam Generator Pressure - Low
2. Steam Generator Level - High
3. Containment Pressure - High
ESFA System Logic

Actuation Systems

TRIP SETPOINT

ALLOWABLE VALUES

< 3.0 psig < 3.2 psig

> 1837 psia(l) Wpsia(l)
Not Applicable Not Applicable
Rot Applicable Not Applicable

< 3.0 psig < 3.2 psig

> 1837 psia(}) Gany > d822 psiall)
Hot Applicable Not Applicable
Not Applicable Not Applicable

< 8.5 psig .
Hot Applicable
Not Applicable

< 8.9 psig
Not Applicable
Not Applicable

>3 psia(3)
91.5% Kr(2)
3.2 psig
Not Applicable
Not Applicable

> 919 psia(3) A
< 91.0% NR(?)

< 3.0 psig

Hot Applicable

Not Applicable

In I
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TABLE 4.3-2 .
ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS
CHANNEL MODES FOR WHICH
CHANNEL CHANNEL FUNCTIONAL SURVETILLANCE
ESFA SYSTEM FUNCTIONAL UNIT CHECK CALIBRATION TEST 1S REQUIRED ‘
I. SAFETY INJECTION (SIAS) -
A. Sensor/Trip Units g%
1. Containment Pressure - High S R Q MW 1, 2, 3, 4 T
) P
2. Pressurizer Pressure - Low S R Q 1, 2, 3, 4 ;%
B. ESFA System Logic =)
1. Matrix Logic N.A. N.A. R 1, 2, 3, 4 s
2. Initiation Logic N.A. N.A. Q # 1, 2, 3, 4 .
, O
3. Manual SIAS N.A. N.A. R # 1, 2, 3,4 =
C. Automatic Actuation Logic “Hha A HO2-3y 234
11.  CONTAINMENT ISOLATION ‘(CIAS) Y NAL WA - MG vz, 3, 4

A. Sensor/Trip Units

1. Containmen§ Pressure - High S R Q@ 1, 2, 3
2. Pressurizer Pressure - Low S R R - 1, 2, 3
B. ESFA System Logic
1. Matrix Logic N.A. N.A. QR # 1, 2, 3, 4
2. Initiation Logic N.A. N.A. Q@ # 1, 2, 3, 4
. 3. Manual CIAS N.A. N.A. Q # 1, 2,3, 4
4. Manual SIAS N.A. N.A. Q # "1, 2,3, 4
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TABLE 4.3-2 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

ESFA_SYSTEM FUNCTIONAL UNIT

I1.  CONTAINMENT ISOLATION (Continued)

C.

A.

4

Automatic Actuatlon lo 1
QxRc.Q. s\s\oc\moe Q)

Ackwockion S\s\u:\ro\s? R&\&\‘%

I11. CONTAINMENT SPRAY (CSAS)

Sensor/Trip Units

1. Containment Pressure --
High - High

ESFA System Logic

1. Matrix Logic

2. Initiation Logic

3. Manual CSAS

Automatic Actuation Logic
(.Q.V.Q.Q-P\ m\:c.\fgn? Cda-»fs)
Al nlhlon $\a\oﬂvm? Rq&a.\lg

CHANNEL MODES FOR WHICH
CHANNEL CHANNEL FUNCTTONAL SURVEILLANCE
CHECK CALIBRATION TEST IS REQUIRED

A N

N A N AL
A A
S R

N.A. N.A.
N.A. N.A.

N.A. N. A.

N WA,

b A
N\

M3 234~
QD \u2, 304
LENOIE)) \ 2, %,L&

Q 1, 2, 3

Q 1, 2, 3, 4
Q 1, 2, 3, 4
Q # 1, 2, 3, 4

HHHEr HH3I4
RU) L2, 3,4

Mm@ V2,3, 4
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TABLE 4.3-2 (Continued)

ENGINEERED- SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

. CHANNEL MODES FOR WHICH
CHANNEL CHANNEL FUNCTIONAL SURVEILLANCE
ESFA SYSTEM FUNCTIONAL UNIT CHECK CALIBRATION TEST IS REQUIRED
Iv. MAIN STEAM LINE ISOLATION (MSIS)
A. Sensor/Trip Units
1. Steam Generator Pressure -
Low S R R M 1, 2, 3, 4
2. Steam Generator Level - High § R @ 1, 2, 3, 4
3. Containment Pressure - High S R @ # 1, 2, 3, 4
B. ESFA System Logic
1. Matrix Logic N.A. N.A. Q M 1, 2, 3, 4
2. Initiation Logic N.A. N.A. QM 1, 2, 3, 4
3. Manual MSIS N.A. N.A. Q H 1, 2, 3, 4
C. Automatic AddRation Logic A Nhs D3> 34
\Q.XQ.Q.?\ ':'a\\\oq‘roug N\‘L\! s\ WA, A, QER) - W
h;:)tugzkkiswx.QSG\sﬁrooetﬁﬁkys. N W\ A \q\(fS(:i)

\‘)zl 3[q
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TABLE 4.3-2 (Continued)
ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

_CHANNEL MODES FOR WHICH
CHANNEL CHANNEL FUNCTIONAL SURVEILLANCE ‘
ESFA SYSTEM FUNCTIOHAL UNIT CHECK CALIBRATION TJEST IS REQUIRED
V. RECIRCULATION (RAS)
A. Sensor/Trip Units
Refueling Water Storage
Tank - Low S R Q - 1, 2, 3
B. ESFA System Logic
1. Matrix Logic N.A. N.A. QR M 1, 2, 3, 4
2. Initiation Logic N.A. N.A. Q 1, 2, 3,34
3. Manual RAS H.A. N.A. Q * 1, 2, 3, 4
C. Autoeatic Actfation Logic ~Hfe HNAw . MRy —2p-34-
‘f > coud tglo s} NAL A,
vy el . RE) 1.2, 3,4
VI.  AUXILIARY TEEDWATER f‘s"é"—‘iﬁ’i\\%ﬁ@?n NAL CNA MO D) Gz o3
A. Sensor/Trip Units
1. Steam Generator #1 Level -
Low S R R 1, 2, 3
2. Steam Generator
A Pressure SG2 > SG1 . S R GQ M 1, 2, 3
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TABLE 4.3-2 (Continued)

»

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

CHANNEL MODES FOR WHICH

CHANNEL CHANNEL FUNCTIONAL SURVEILLANCE
ESFA SYSTEM FUNCTIONAL UNIT CHECK CALIBRATION TEST 1S REQUIRED ‘
VI. AUXTLIARY FEEOWATER (SG-1)(AFAS-1) (Continued) 'Tf
8. ESFA System Logic & S%
1. Matrix Logic N.A. N.A. R # 1,2,3,4 o
2. Initiation Logic N.A. N.A. Q # 1, 2, 3, 4 =
3. Manual AFAS N.A. N.A. Q # 1, 2,3, 4 O
C. -Automatic Actuation Logic N.A. N.A. M(1) (2) (3) 1, 2, 3, 4 é;
VII. AUXILIARY FEEDWATER (SG-2)(AFAS-2) '
A. Sensor/Trip Units
1. Steam Generator #2 Level -
Low S R @ # 1, 2,3
2. Steam Generator )
A Pressure SG1 > SG2 S R Q # 1, 2, 3
B. ESFA System Llogic )
1. Matrix Logic N.A. N.A. QM 1, 2, 3, 4
2. Initiation Logic : N.A. N.A. Q ¥ 1, 2, 3, 4
3. Manual AFAS N.A. N.A. @ ¥ 1, 2, 3, 4
€. Automatic Actuation Logic N.A. N.A. M(1) (2) (3) 1, 2, 3, 4

vIi1. LOSS OF .POVER (LOV)

A. 4.16 kV Emergency Bus Under-
voltage (Loss of Voltage) S R R 1, 2, 3, &~

B. 4.16 kV Emergency Bus Under-
voltage (Degraded Voltage) S R R 1, 2, 3, 4
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BASES

3/4.3.1 and 3/4.3.2: REACTOR PROTECTIVE AND ENGINEERED SAFETY FEATURES
ACTUATION SYSIEM INSTRUMENTATION

The OPERABILITY of the reactor protective and Engineered Safety Features
Actuation Systems instrumentation and bypasses ensures that (1) the associated
Engineered Safety Features Actuation action and/or reactor trip will) be initiated
when the parameter monitored by each channel or combination thereof reaches
its setpoint, (2) the specified coincidence logic is maintained, (3) sufficient
redundancy is maintained to permit a channel to be out of service for testing
or maintenance, and (4) sufficient system functional capability is available
from diverse parameters.

The OPERABILITY of these systems is required to provide the overall
reliability, redundancy; and diversity assumed available in the facility design
for the protection and mitigation of accident and transient conditions. The
‘integrated operation of each of these systems is consistent with the assumptions
.used in the safety analyses. . ’
——>

Response time testing of resistance temperature devices, which are a part
of the reactor protective system, shall be performed by using in-situ loop
current test techniques or another NRC approved method.

The Core Protection Calculator (CPC) addressable constants are provided to
allaow calibration of the CPC system to more accurate indications of power level,
.RCS flow rate, axial flux shape, radial peaking factors and CEA-deviation

i] penalties. Administrative controls on changes and periodic checking of

addressable constant values (see also Technical Specifications 3.3.1 and
6.8.1) ensure that inadvertent misloading of addressable constants into the
CPCs is unlikely.

The design of the Control Element Assembly Calculators (CEAC) provides
reactor protection in the event one or both CEACs become inoperable. If one
CEAC is in test or inoperable, verification of CEA position is performed at
least every 4 hours. If the second CEAC fails, the CPCs in conjunction with
plant Technical Specifications will use DNBR and LPD penalty factors and
increased DNBR and LPD margin to restrict reactor operation to a power level
that will ensure safe operation of the plant. If the margins are not
maintained, a reactor trip will occur.

The valuer of the DNBR in Specification 2.1 is conservatively compensated
for measurement uncertainties. Therefore, the actual RCS total flow rate
determined by the reactor coolant pump differential pressure instrumentation or
by calorimetric calculations does not have to be conservatively compensated for

measurement uncertainties.
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