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DNBR (Before CPC Upgrade)
3.2.4

3.2 POWER DISTRIBUTION LIMITS
3.2.4 Departure From Nucleate Boiling Ratio (DNBR)

LCO 3.2.4 The DNBR shall be maintained by one of the following
methods:

a.

Maintaining Core Operating Limit Supervisory System
(COLSS) calculated core power less than or equal to
COLSS calculated core power operating limit based on
DNBR (when COLSS is in service, and either one or both
Control Element Assembly Calculators (CEACs) are
OPERABLE) ;

Maintaining COLSS calculated core power less than or
equal to COLSS calculated core power operating 1imit
based on DNBR decreased by the allowance specified in
the COLR (when COLSS 1is in service and neither CEAC is
OPERABLE);

Operating within the region of acceptable operation
specified in the COLR using any OPERABLE Core Protection
Calculator (CPC) channel (when COLSS is out of service
and either one or both CEACs are OPERABLE): or

Operating within the region of acceptable operation
specified in the COLR using any OPERABLE CPC channel
(when COLSS is out of service and neither CEAC is
OPERABLE) .

APPLICABILITY: MODE 1 with THERMAL POWER > 20% RTP. (Before CPC Upgrade)

ACTIONS

CONDITION

REQUIRED ACTION COMPLETION TIME

A. COLSS calculated core [A.1l Restore the DNBR to 1 hour

ower not within
imit.

within Timit.

PALO VERDE UNITS 1,2,3

(continued)

3.2.4-1 AMENDMENT NO. 332



DNBR (Before CPC Upgrade)

3.2.4
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
B. DNBR outside the B.1 Determine trend in DNBR. |Once per
region of acceptable AND 15 minutes
operation when COLSS — )
is out of service. B.2.1 With an adverse
trend, restore DNBR 1 hour
to within Timit.
OR
B.2.2 With no adverse 4 hours
trend, restore DNBR
to within Timit.
C. Required Action and C.1 Reduce THERMAL POWER |6 hours
associated Completion to < 20% RTP.
Time not met.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.2.4.1  ----cemmmcemiee NOTE---------cmmcmmmm
1. Only applicable when COLSS is out of

service. With COLSS 1in service, this
parameter is continuously monitored.

2. Not required to be performed until
2 hours after MODE 1 with THERMAL
POWER > 20% RTP. -

Verify DNBR, as indicated on any OPERABLE 2 hours
DNBR channels, is within the 1imit of the
COLR, as applicable.

SR 3.2.4.2 Verify COLSS margin alarm actuates at a 31 days
THERMAL POWER Tevel equal to or less than
Bnchore power operating Timit based on

PALO VERDE UNITS 1,2.3 3.2.4-2 AMENDMENT NO. 33+



DNBR (After CPC Upgrade)
3.2.4

3.2 POWER DISTRIBUTION LIMITS
3.2.4 Departure From Nucleate Boiling Ratio (DNBR)

LCO 3.2.4 The DNBR shall be maintained by one of the following
methods:

a. Core Operating Limit Supervisory System (COLSS) In
Service:

1. Maintaining COLSS calculated core power less than
or equal to COLSS calculated core power operating
Timit based on DNBR when at least one Control
Element Assembly Calculator (CEAC) is OPERABLE in
each OPERABLE Core Protection Calculator (CPC)
channel; or

2. Maintaining COLSS calculated core power less than
or equal to COLSS calculated core ﬁower operating
1imit based on DNBR decreased by the allowance
specified in the COLR when the CEAC requirements of
LCO 3.2.4.a.1 are not met.

b.  COLSS Out of Service:

1. Operating within the region of acceptable operation
specified in the COLR using any OPERABLE Core
Protection Calculator (CPC) channel when at least
one Control Element Assembly Calculator (CEAC) is
OPERABLE 1in each OPERABLE CPC channel; or

2. Operating within the region of acceptable operation
specified in the COLR using any OPERABLE CPC
channel (with both CEACs inoperable) when the CEAC
requirements of LCO 3.2.4.b.1 are not met.

APPLICABILITY: MODE 1 with THERMAL POWER > 20% RTP. (After CPC Upgrade)

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. COLSS calculated core |A.1 Restore the DNBR to 1 hour
QW?E not within within Timit.
imit.

(continued)

PALO VERDE UNITS 1.,2.3 3.2.4-3 AMENDMENT NO.




DNBR (After CPC Upgrade)

3.2.4
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
B. DNBR outside the B.1 Determine trend in DNBR. | Once per
region of acceptable AND 15 minutes
operation when COLSS —.
is out of service. B.2.1 With an adverse
trend, restore DNBR 1 hour
to within Timit.
OR
B.2.2 With no adverse 4 hours
trend, restore DNBR
to within Timit.
C. Required Action and C.1 Reduce THERMAL POWER [ 6 hours
associated Completion to < 20% RTP.
Time not met.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.2.4.1  ---ccmmcmcmiceee NOTE--------mmcmmmmmme-
1. Only applicable when COLSS is out of

service. With COLSS in service, this
parameter is continuously monitored.

2. Not required to be performed until
2 hours after MODE 1 with THERMAL
POWER > 20% RTP.

Verify DNBR, as indicated on any OPERABLE 2 hours
DNBR channels, is within the 1imit of the
COLR, as applicable.

SR 3.2.4.2 Verify COLSS margin alarm actuates at a 31 days
THERMAL POWER Tevel equal to or less than
Bnchore power operating 1imit based on

PALO VERDE UNITS 1,2.,3 3.2.4-4 AMENDMENT NO.




RPS Instrumentation — Operating (Before CPC Upgrade)

3.3.1
3.3 INSTRUMENTATION
3.3.1 Reactor Protective System (RPS) Instrumentation — Operating
LCO 3.3.1 Four RPS trip and by?ass removal channels for each Function
in Table 3.3.1-1 shall be OPERABLE.
APPLICABILITY: According to Table 3.3.1-1. (Before CPC Upgrade)
ACTIONS
-------------------------------------- NOTE--==----m-mmmmmmmemmee e
Separate Condition entry is allowed for each RPS Function.
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more Functions A.l Place channel in 1 hour
with one automatic RPS bypass or trip.
trip channel
inoperable. AND
A.2 Restore channel to Prior to
OPERABLE status. entering MODE 2

following next
MODE 5 entry

B. One or more Functions B.1 = -------- NOTE---------
with two automatic RPS LCO 3.0.4 1is not
trip channels applicable.
inoperable. | ememmeeeeeeceeoeooo-

Place one channel in |1 hour
bypass and the other
in trip.

(continued)

PALO VERDE UNITS 1,2.,3 3.3.1-1 AMENDMENT NO. 3+



ACTIONS

RPS Instrumentation — Operating (Before CPC Upgrade)

(continued)

3.3.1

CONDITION

REQUIRED ACTION

COMPLETION TIME

One or more Functions
with one automatic
bypass removal channel
inoperable.

C.1 Disable bypass
channel.

OR

C.2.1 Place affected
automatic trip
channel in bypass or
trip.

AND
C.2.2 Restore bypass

removal channel and
associated automatic
trip channel to
OPERABLE status.

1 hour

1 hour

Prior to
entering MODE 2
following next
MODE 5 entry

One or more Functions
with two automatic
bypass removal
channels inoperable.

D.1 Disable bypass 1 hour
channels.
OR
D.2 Place one affected 1 hour
automatic trip
channel in bypass and
place the other in
trip.
One or more core E.1l Perform CHANNEL 12 hours
protection calculator FUNCTIONAL TEST on
(CPC) channels with a affected CPC.
cabinet high
temperature alarm.
(continued)

PALO VERDE UNITS 1,2.3

3.3:1-2

AMENDMENT NO. 3£



RPS Instrumentation — Operating (Before CPC Upgrade)

3.3.1
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME

F. One or more CPC F.1 Perform CHANNEL 24 hours

channels with three or FUNCTIONAL TEST on

more autorestarts affected CPC.

during a 12 hour

period.
G. Required Action and G.1 Be in MODE 3. 6 hours

associated Completion
Time not met.

SURVEILLANCE REQUIREMENTS

------------------------------------- NOTE - - === == === s m oo mme oo

Refer to Table 3.3.1-1 to determine which SR shall be performed for each RPS
Function.

SURVEILLANCE FREQUENCY

SR 3.3.1.1 Perform a CHANNEL CHECK of each RPS 12 hours
instrument channel.

(continued)

PALO VERDE UNITS 1,2.,3 3.3.1-3 AMENDMENT NO. 334



RPS Instrumentation — Operating (Before CPC Upgrade)

SURVEILLANCE REQUIREMENTS (continued)

3.3.1

SURVEILLANCE

FREQUENCY

SR 3.3.1.2

Not required to be performed until 12 hours
after THERMAL POWER = 70% RTP.

Verify total Reactor Coolant System (RCS)
flow rate as indicated by each CPC is less
than or equal to the RCS total flow rate.

If necessary, adjust the CPC addressabie
constant flow coefficients such that each
CPC indicated flow is Tess than or equal to
the RCS flow rate.

12 hours

SR 3.3.1.3

Check the CPC autorestart count.

12 hours

PALO VERDE UNITS 1.,2.3 3.3.1-4

(continued)

AMENDMENT NO. 33



RPS Instrumentation - Operating (Before CPC Upggagei

SURVETLLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY

SR 3.3.1.4  —--mmmmmmeae NOTES-----=----cmuc-n--
1. Not required to be performed until
12 hours after THERMAL POWER
> 20% RTP.

2. The daily calibration may be suspended
during PHYSICS TESTS, provided the
calibration is performed upon reaching
each major test power plateau and
prior to proceeding to the next major
test power plateau.

Perform calibration (heat balance only) and | 24 hours
adjust the linear power level signals and
the CPC addressable constant multipliers to
make the CPC AT power and CPC nuclear power
calculations agree with the calorimetric,
if the absolute difference is = 2% when
THERMAL POWER is = 80% RTP. Between 20%
gndlggz RTP the maximum difference is -0.5%
0 .

SR 3.3.1.5  —--eeemeiiieiieee NOTE--=--emmmmcmmeeeae
Not required to be performed until 12 hours
after THERMAL POWER = 70% RTP.

Verify total RCS flow rate indicated by 31 days
each CPC is less than or equal to the RCS
flow determined either using the reactor
coolant pump differential pressure
instrumentation and the ultrasonic fiow
meter adjusted um? curves or by
calorimetric calculations.

(continued)

PALO VERDE UNITS 1,2,3 3.3.1-5 AMENDMENT NO. 33+



RPS Instrumentation — Operating (Before CPC Upgrade)

SURVEILLANCE REQUIREMENTS (continued)

3.3.1

SURVEILLANCE

FREQUENCY

SR 3.3.1.6

Not required to be performed until 12 hours
after THERMAL POWER = 15% RTP.

Verify linear power subchannel gains of the
excore detectors are consistent with the
values used to establish the shape
annealing matrix elements in the CPCs.

31 days

SR 3.3.1.7

include verification that the correct
values of addressable constants are
installed in each OPERABLE CPC.

2. Not required to be performed for

logarithmic power level channels until
2 hours after reducing logarithmic
power below 1E-4% NRTP.

Perform CHANNEL FUNCTIONAL TEST on each
channel.

92 days

SR 3.3.1.8

Perform CHANNEL CALIBRATION of the power
range neutron flux channels.

92 days

PALO VERDE UNITS 1,2.,3 3.3.1-6

(continued)

AMENDMENT NO. H9



RPS Instrumentation — Operating (Before CPC Upgrade)

3.3.1
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY

SR 3.3.1.9 —-e-mmmmmce e NOTE---------=--=--c---

Neutron detectors are excluded from CHANNEL
CALIBRATION.

Perform CHANNEL CALIBRATION on each 18 months
channel, including bypass removal

functions.

SR 3.3.1.10 Perform a CHANNEL FUNCTIONAL TEST on each 18 months
CPC channel.

SR 3.3.1.11 Using the 1ncore detectors, verify the Once after each
shape annealing matrix elements to be used | refueling prior
by the CPCs. to exceeding

70% RTP

SR 3.3.1.12 Perform a CHANNEL FUNCTIONAL TEST on each Once within

automatic bypass removal function. 92 days prior
to each reactor
startup

SR 3.3.1.13 ---c-mmmmmmm e NOTE-----------"""""uv-

Verify RPS RESPONSE TIME is within limits.

18 months on a
STAGGERED TEST
BASIS

PALO VERDE UNITS 1,2,3

3.3.1-7

AMENDMENT NO. 334



RPS Instrumentation — Operating (Before CPC Upggagei

Table 3.3.1-1 (page 1 of 3)
Reactor Protective System Instrumentation

APPLICABLE MODES
OR OTHER
SPECIFIED SURVEILLANCE
FUNCTION CONDITIONS REQUIREMENTS ALLOWABLE VALUE

1. Variable Over Power 1,2 Cerling < 111.0% RTP
Band < 9.9% RTP
Incr. Rate < 11.0%/min RTP

Decr. Rate > 5%/sec RTP

nuntym
DPDRHDT
LIWLILILI WL
T b bt et
TR SRNY. Y

2. Logarithmic Power Level — High{@) 2 < 0.011% NRTP

iy
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WWWLL
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1t et b e et
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wnN

3. Pressurizer Pressure — High 1,2 < 2388 psia

nuunw
Do
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e b ek P
w

4. Pressurizer Pressure — Low 1,2 2 1821 psia

WV LVnW
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WWWwWeL
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Tt et et s 1
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5. Containment Pressure — High 1.2 < 3.2 psig

v
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(XY AYRINY
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b b ed
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6. Steam Generator #1 Pressure - Low 1,2 2 890 psia
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[AIATATA]
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w

7. Steam Generator #2 Pressure — Low 1,2 2 890 psia

i,
D000
=0

[AYATNTAL
WwWwwww
o Y
w

(continued)

(a) Trip may be bypassed when logarithmic power is > 1E-4% NRTP. Bypass shall be automatically removed
when logarithmic power 1s < 1E-4% NRTP.

PALO VERDE UNITS 1,2.3 3.3.1-8 AMENDMENT NO. 119



Table 3.3.1-1 (page 2 of 3)
Reactor Protective System Instrumentation

RPS Instrumentation — Operating (Before CPC Upggage{

APPLICABLE MODES OR

OTHER SPECIFIED SURVEILLANCE
FUNCTION CONDITIONS REQUIREMENTS ALLOWABLE VALUE
8. Steam Generator #1 Level - Low 1.2 SR 3.3.1.1 > 43.7%
SR 3.3.1.7
SR 3.3.1.9
SR331.1
9. Steam Generator #2 Level — Low 1,2 SR 3.3.1.1 2 43.7%
SR 3.3 1.7
SR 3.3.1.9
SR3.31.1
10. Steam Generator #1 Level - High 1.2 SR 3.3.1.1 < 91.5%
SR 3.3.1.7
SR 3.3.1.9
SR 3.3.11
11. Steam Generator #2 Level - High 1,2 SR 3.3.1.1 < 91.5%
SR 3.3.1.7
SR 3.3.1.9
SR 3.3.1.1
12. Reactor Coolant Flow, Steam 1,2 SR 3.3.1.1 Ramp: < 0.115 psid/sec.
Generator #1-Low SR 3.3.1.7 Floor: 2 12.49 psid
SR 3.3.1.9 Step: < 17.2 psid
SR 3.3.1.1
13. Reactor Coolant Flow, Steam 1.2 SR 3 3.1.1 Ramp: < 0 115 psid/sec.
Generator #2-Low SR 3 3.1.7 Floor: = 12.49 psid
SR 3.3.1.9 Step: < 17.2 psid
SR 3.3.1.1
(continued)
PALO VERDE UNITS 1.,2.,3 3.3.1-9 AMENDMENT NO. 126



RPS Instrumentation — Operating (Before CPC Upgrade)

3.3.1
Table 3.3.1-1 (page 3 of 3)
Reactor Protective System Instrumentation
APPLICABLE MODES OR
OTHER SPECIFIED SURVEILLANCE
FUNCTION CONDITIONS REQUIREMENTS ALLOWABLE VALUE
14. Local Power Density — High(b) 1.2 SR331.1 < 21.0 kW/ft
SR 3.3 1.2
SR 3.3.1.3
SR 3.3.1.4
SR 3.31.5
SR 3.3.1.7
SR 3.3.1.9
SR 3.3.1.10
SR 3.3.1.11
SR 3.3.1.12
SR 3.3.1.13
15. Departure From Nuclggte Boiling 1,2 SR 3.3.1.1 2 1.3 (through
Ratio (DNBR) - Low SR 3.3.1.2 operating cycle 10)

SR 3 3.1.3
gs g'g'i'g 2 1.34 (operating cycle
SR 3.3.1.7 11 and later)
SR 3.3.1.9
SR 3.3.1.10
SR 3.3.1.11
SR 3.3.1.12
SR 3.3 1.13

(b) Trip may be bypassed when logarithmic power is < 1E-4% NRTP. Bypass shall be automatically removed
when logarithmic power 1s 2 1E-4% NRTP.

PALO VERDE UNITS 1,2,3 3.3.1-10 AMENDMENT NO. 133



RPS Instrumentation — Operating (After CPC Upggagei

3.3 INSTRUMENTATION
3.3.1 Reactor Protective System (RPS) Instrumentation — Operating

LCO 3.3.1 Four RPS trip and by?ass removal channels for each Function
in Table 3.3.1-1 shall be OPERABLE.

APPLICABILITY: According to Table 3.3.1-1. (After CPC Upgrade)

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more Functions A.l Place channel in 1 hour
with one automatic RPS bypass or trip.
trip channel
inoperable. AND
A2 Restore channel to Prior to
OPERABLE status. entering MODE 2

following next
MODE 5 entry

B. One or more Functions B.1 = -------- NOTE---------
with two automatic RPS LCO 3.0.4 1is not
trip channels applicable.
inoperable. |  seemmmemmeeeeecooo---

Place one channel in |1 hour
bypass and the other
in trip.

(continued)

PALO VERDE UNITS 1,2.3 3.3.1-11 AMENDMENT NO.




RPS Instrumentation — Operating (After CPC Upgrade)

ACTIONS (continued)

3.3.1

CONDITION

REQUIRED ACTION

COMPLETION TIME

C. One or more Functions
with one automatic
bypass removal channel
inoperable.

C.1 Disable bypass
channel.

OR

C.2.1 Place affected
automatic trip
channel in bypass or
trip.

AND
C.2.2 Restore bypass

removal channel and
associated automatic
trip channel to
OPERABLE status.

1 hour

1 hour

Prior to
entering MODE 2
following next
MODE 5 entry

D. One or more Functions
with two automatic
bypass removal
channels inoperable.

D.1 Disable bypass 1 hour
channels.
OR
D.2 Place one affected 1 hour
automatic trip
channel in bypass and
place the other in
trip.
E. Required Action and E.l Be in MODE 3 6 hours
associated Completion
Time not met.
(continued)
PALO VERDE UNITS 1,2,3 3.3.1-12 AMENDMENT NO.




RPS Instrumentation — Operating (After CPC Upgrade)

3.3.1

SURVEILLANCE REQUIREMENTS

------------------------------------- NOTE---mmcmmmmm e
Refer to Table 3.3.1-1 to determine which SR shall be performed for each RPS
Function.
SURVEILLANCE FREQUENCY

SR 3.3.1.1 Perform a CHANNEL CHECK of each RPS 12 hours

instrument channel.
SR 3.3.1.2  —---mmemmmmmeeeee - NOTE-----=--=----------

Not required to be performed until 12

hours after THERMAL POWER > 70% RTP.

Verify total Reactor Coolant System (RCS) |12 hours

flow rate as indicated by each CPC is less

than or equal to the RCS total flow rate.

If necessary, adjust the CPC addressable

constant flow coefficients such that each

CPC indicated flow is less than or equal

to the RCS flow rate.
SR 3.3.1.3 Check the CPC System Event Log. 12 hours

(continued)

PALO VERDE UNITS 1,2.3 3.3.1-13 AMENDMENT NO.




RPS Instrumentation — Operating (After CPC Upggagei

SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY

SR 3.3.1.4 oot NOTES-------cmcmoeccnnn
1. Not required to be performed until
12 hours after THERMAL POWER
> 20% RTP.

2. The daily calibration may be susEended
during PHYSICS TESTS, provided the
calibration is performed upon reaching
each major test power plateau and
prior to proceeding to the next major
test power plateau.

Perform calibration (heat balance only) and | 24 hours
adjust the Tinear power level signals and
the CPC addressable constant multipliers to
make the CPC AT power and CPC nuclear power
calculations agree with the calorimetric,
if the absolute difference is = 2% when
THERMAL POWER is = 80% RTP. Between 20%
%ndlgg% RTP the maximum difference is -0.5%
0 .

SR 3.3.1.5  ~--ceceemieieeeeas NOTE---=vmmmmcccme e
Not required to be performed until 12 hours
after THERMAL POWER > 70% RTP.

Verify total RCS flow rate indicated by 31 days
each CPC is less than or equal to the RCS
flow determined either using the reactor
coolant pump differential pressure
instrumentation and the ultrasonic flow
meter adjusted ?um? curves or by
calorimetric calculations.

(continued)

PALO VERDE UNITS 1,2.3 3.3.1-14 AMENDMENT NO.




RPS Instrumentation — Operating (After CPC Upggade)

SURVEILLANCE REQUIREMENTS (continued)

3.1

SURVEILLANCE

FREQUENCY

SR 3.3.1.6

Not required to be performed until 12 hours
after THERMAL POWER = 15% RTP.

Verify 1inear power subchannel gains of the
excore detectors are consistent with the
values used to establish the shape
annealing matrix elements in the CPCs.

31 days

SR 3.3.1.7

1. The CPC CHANNEL FUNCTIONAL TEST shall
include verification that the correct
values of addressable constants are
installed in each OPERABLE CPC.

2. Not required to be performed for

Togarithmic power Tevel channels until
2 hours after reducing logarithmic
power below 1E-4% NRTP.

Perform CHANNEL FUNCTIONALMTEST on each
channel.

92 days

SR 3.3.1.8

Neutron detectors are excluded from the
CHANNEL CALIBRATION.

Perform CHANNEL CALIBRATION of the power
range neutron flux channels.

92 days

PALO VERDE UNITS 1,2.3 3.3.1-15

(continued)

AMENDMENT NO.




RPS Instrumentation — Operating (After CPC Upgrade)

3.3.1
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY

SR 3.3.1.9  -----mmmmememeee NOTE-----cmmemmmm o
Neutron detectors are excluded from CHANNEL
CALIBRATION.

Perform CHANNEL CALIBRATION on each 18 months
channel, including bypass removal
functions.

SR 3.3.1.10 Perform a CHANNEL FUNCTIONAL TEST on each 18 months
CPC channel.

SR 3.3.1.11 Using the incore detectors, verify the Once after each
shape annealing matrix elements to be used | refueling prior
by the CPCs. to exceeding

70% RTP

SR 3.3.1.12 Perform a CHANNEL FUNCTIONAL TEST on each Once within

automatic bypass removal function. 92 days prior
to each reactor
startup

SR 3.3.1.13 -------mmmmmemeee- NOTE-------------c"c---

Verify RPS RESPONSE TIME is within 1imits.

18 months on a
STAGGERED TEST
BASIS

PALO VERDE UNITS 1.,2.3

3.3.1-16
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RPS Instrumentation — Operating (After CPC Upggagei

Table 3.3.1-1 (page 1 of 3)
Reactor Protective System Instrumentation

APPLICABLE MODES
OR OTHER
SPECIFIED SURVEILLANCE
FUNCTION CONDITIONS REQUIREMENTS ALLOWABLE VALUE

1. Variable Over Power 1,2 Ceiling < 111.0% RTP
Band < 9.9% RTP
Incr. Rate < 11.0%/min RTP

Decr. Rate > 5%/sec RTP

nunnunym
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2. Logarithmic Power Level - High(a) 2 < 0.011% NRTP
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3. Pressurizer Pressure - High 1,2 < 2388 psia
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4. Pressurizer Pressure — Low 1,2 2 1821 psia
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5. Containment Pressure — High 1.2 < 3.2 psig
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6. Steam Generator #1 Pressure — Low 1.2 2 890 psia
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7. Steam Generator #2 Pressure - Low 1,2 2 890 psia
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{continued)

(a) Trip may be bypassed when logarithmic power is > 1E-4% NRTP. Bypass shall be automatically removed
when logarithmic power is < 1E-4% NRTP.

PALO VERDE UNITS 1,2.3 3.3.1-17 AMENDMENT NO.




RPS Instrumentation — Operating (After CPC Upgrade)

3.3.1
Table 3.3.1-1 (page 2 of 3)
Reactor Protective System Instrumentation
APPLICABLE MODES OR
OTHER SPECIFIED SURVEILLANCE
FUNCTION CONDITIONS REQUIREMENTS ALLOWABLE VALUE
8. Steam Generator #1 Level — Low 1,2 SR 3.3.1.1 2 43.7%
SR 3.3.1.7
SR 3.3.1.9
SR 3.3.1.13
9. Steam Generator #2 Level - Low 1.2 SR 3.3.1.1 243.7%
SR 3.3.1.7
SR 3.3.1.9
SR 3 3.1.13
10. Steam Generator #1 Level — High 1.2 SR 3.3.1.1 < 91.5%
SR 3.3.1.7
SR 3.31.9
SR 3.3 1.13
11. Steam Generator #2 Level - High 1,2 SR 3.31.1 < 91,5%
SR 3.3.1.7
SR 3.3.1.9
SR 3.3.1.13
12. Reactor Coolant Flow, Steam 1,2 SR 3.3.1.1 Ramp: < 0.115 psid/sec.
Generator #1-Low SR 3.3.1.7 Floor: 2 12.49 psid
SR 3.3.1.9 Step: <£17.2 psid
SR 3.3.1.13
13. Reactor Coolant Flow, Steam 1,2 SR 3.3.1.1 Ramp: < 0.115 psid/sec.
Generator #2-Low SR 3.3.1.7 Floor: = 12.49 psid
SR 3.3.1.9 Step: < 17.2 psid
SR 3.3.1.13
(continued)
PALO VERDE UNITS 1,2,3 3.3.1-18 AMENDMENT NO.




RPS Instrumentation — Operating (After CPC Upggage)
3.1

Table 3 3.1-1 (page 3 of 3}
Reactor Protective System Instrumentation

APPLICABLE MODES OR

OTHER SPECIFIED SURVEILLANCE
FUNCTION CONDITIONS REQUIREMENTS ALLOWABLE VALUE
14. Local Power Density — High(b) 1.2 SR 3.3.1.1 < 21.0 kw/ft
SR 3.3.1.2
SR 3.3.1.3
SR 3 3.1.4
SR 3.3 1.5
SR 3.3.1.7
SR 3.3.1.9
SR 3.3.1.10
SR 3.3.1.11
SR 3.3.1.12
SR 3.3.1.13
15. Departure From Nuclggte Boiling 1.2 SR 3.3.1.1 2 1.3 (through
Rat1o (DNBR) — Low SR 3.3.1.2 operating cycle 10)

SR 3.3.1.3
§{§ gg%g 2 1.34 (operating cycle
SR 3:3.1:7 11 and later)
SR 3.3.1.9
SR 3.3 1.10
SR 3.3.1.11
SR 3.3.1.12
SR 3.3.1.13

(c) Trip may be bypassed when logarithmic power 1s < 1E-4% NRTP. Bypass shall be automatically removed
when logarithmic power 15 2 1E-4% NRTP.
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3.3 INSTRUMENTATION

CEACs (Before CPC Upgrade)

3.3.3 Control Element Assembly Calculators (CEACs)

LCO 3.3.3 Two CEACs shall be OPERABLE.

APPLICABILITY: MODES 1 and 2. (Before CPC Upgrade)

ACTIONS

3.3.3

CONDITION

REQUIRED ACTION

COMPLETION TIME

A. One CEAC inoperable.

A.l
AND
A.2

Perform SR 3.1.5.1.

Restore CEAC to
OPERABLE status.

Once per 4 hours

7 days

B. Required Action and
associated Compietion
Time of Condition A
not met.

0R

Both CEACs inoperable.

B.1

AND

Verify the departure
from nucleate boiling
ratio requirement of
LCO 3.2.4, "Departure
from Nucleate Boiling
Ratio (DNBR)," is
met.

4 hours

(continued)
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ACTIONS

CEACs (Before CPC Upgrade)

3.3.3

CONDITION

REQUIRED ACTION

COMPLETION TIME

B. (continued)

B.2

AND
B.3

AND
B.4

AND

B.5
AND

Verify all full
length and part
Tength control
element assembly
(CEA) groups are
fully withdrawn and
maintained fully
withdrawn, except
during Surveillance
testing pursuant to
SR 3.1.5.3 or for
control, when CEA
group #5 may be
nserted to a maximum
of 127.5 inches
withdrawn.

Verify the "RSPT/CEAC
Inoperable”
addressable constant
in each core
protection calculator
(CPC) 1is set to
indicate that both
CEACs are inoperable.

Verify the Control
Element Drive
Mechanism Control
System is placed in
"STANDBY MODE" and
maintained in
"STANDBY MODE, "
except during CEA
motion permitted by
Required Action B.2.

Perform SR 3.1.5.1.

4 hours

4 hours

4 hours

Once per 4 hours

(continued)
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CEACs (Before CPC Upgrade)
3.3.3

ACTIONS  (continued)

CONDITION REQUIRED ACTION COMPLETION TIME
B. (continued) B.6 Disable the Reactor 4 hours
Power Cutback System
(RPCS)
C. Receipt of a CPC C.1 Perform CHANNEL 12 hours
channel B or C cabinet FUNCTIONAL TEST on
high temperature affected CEAC(s).
alarm.
D. One or two CEACs with |D.1 Perform CHANNEL 24 hours
three or more auto FUNCTIONAL TEST on
restarts during a affected CEAC.
12 hour period.
E. Required Action and E.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition B,
C, or D not met.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
SR 3.3.3.1 Perform a CHANNEL CHECK. 12 hours
SR 3.3.3.2 Check the CEAC auto restart count. 12 hours
SR 3.3.3.3 Perform a CHANNEL FUNCTIONAL TEST. 92 days
(continued)
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CEACs (Before CPC Upgrade)

3.3.3
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
SR 3.3.3.4 Perform a CHANNEL CALIBRATION. 18 months
SR 3.3.3.5 Perform a CHANNEL FUNCTIONAL TEST. 18 months
SR 3.3.3.6 Verify the isolation characteristics of 18 months

each CEAC isolation amplifier.
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CEACs (After CPC Upgrade)
3.3.3

3.3 INSTRUMENTATION
3.3.3 Control Element Assembly Calculators (CEACs)

LCO 3.3.3 Two CEACs shall be OPERABLE in each CPC channel
APPLICABILITY: MODES 1 and 2. (After CPC Upgrade)

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One CEAC inoperable in |[A.1 Declare the affected Immediately

one or more CPC CPC channel(s)
channels. inoperable.
OR
A.2.1 Perform SR 3.1.5.1 Once per 4 hours
AND
A.2.2 Restore CEAC to 7 days

OPERABLE status.

B. Required Action and B.1 Declare the affected Immediately

associated Completion CPC channel(s)
Time of Condition A inoperable.
not met.

0R
OR

Both CEACs inoperable

éﬂaggg1g? more: CPC (continued)
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CEACs (After CPC Upgrade)
3.3.3

ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME

B.2.1 Verify the departure 4 hours
from nucleate boiling
ratio requirement of
LCO 3.2.4, "Departure
from Nucleate Boiling
Ratio (DNBR),” is
met.

AND

B. (continued)

B.2.2 Verify all full
length and part
length control
element assembly
(CEA) groups are
fully withdrawn and
maintained fully
withdrawn, except
during Surveillance
testing pursuant to
SR 3.1.5.3 or for
control, when CEA
group #5 may be
inserted to a maximum
of 127.5 inches
withdrawn.

AND

B.2.3 Verify the "RSPT/CEAC |4 hours
Inoperabie”
addressable constant
in each affected core
protection calculator
(CPC) is set to
indicate that both
CEACs are inoperable.

AND

(continued)
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ACTIONS

(continued)

CEACs (After CPC Upgrade)

3.3.3

CONDITION

REQUIRED ACTION

COMPLETION TIME

B.2.4

AND

B.2.5

AND

B.2.6

Verify the Control
Element Drive
Mechanism Control
System is placed in
"STANDBY MODE" and
maintained in
"STANDBY MODE, "
except during CEA
motion permitted by
gegu;red Action

Perform SR 3.1.5.1.

Disable the Reactor
Power Cutback System
(RPCS)

4 hours

Once per 4 hours

4 hours

Required Action and
associated
Completion Time of
Condition B not met.

C.1

Be in MODE 3.

6 hours

PALO VERDE UNITS 1.,2.3
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SURVEILLANCE REQUIREMENTS

CEACs (After CPC Upgrade)
3.3.3

SURVEILLANCE FREQUENCY
SR 3.3.3.1 Perform a CHANNEL CHECK. 12 hours
SR 3.3.3.2  Deleted
SR 3.3.3.3  Perform a CHANNEL FUNCTIONAL TEST. 92 days
SR 3.3.3.4 Perform a CHANNEL CALIBRATION. 18 months
SR 3.3.3.5  Perform a CHANNEL FUNCTIONAL TEST. 18 months
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Attachment 3

List of Regulatory Commitments

The following table identified those actions committed to by APS in this document.

Please direct questions regarding these commitments to Thomas N. Weber at (623)
393-5764.

REGULATORY COMMITMENT DUE DATE

1. APS will ensure that all plant specific action items Prior to implementation of
described in Section 6.0 of NRC Safety Evaluation (SE), | the Common Q CPCS at
Acceptance for Referencing of Topical Report CENPD- | PVNGS.

396-P, Rev. 01, "Common Qualified Platform” and
Appendices 1, 2, 3 and 4, Rev. 01 (TAC No. MA1677),
dated August 11, 2000, are completed.




Attachment 4

Changes to Technical Specification Bases

(Information Only)



DNBR

B 3.2.4
BASES
APPLICABLE b. During a loss of flow accident, there must be at Tleast
SAFETY ANALYSES 95% probability at the 95% confidence level (the
(continued) 95/95 DNB criterion) that the hot fuel rod in the core

does not experience a DNB condition (Ref. 4 B):

c. During an ejected CEA accident, the fission energy
1ngut to the fuel must not exceed 280 cal/gm (Ref. 6);
an

d. The control rods (excluding part length rods) must be
capable of shutting down the reactor with a minimum
required SDM with the highest worth control rod stuck
fully withdrawn (Ref. 7).

The power density at any point in the core must be Timited
to maintain the fuel design criteria (Ref. 4). This is
accomplished by maintaining the power distribution and
reactor coolant conditions so that the peak LHR and DNB
parameters are within operating Timits supported by the
accident analyses (Ref. 1) with due regard for the
correlations between measured quantities, the power
distribution, and uncertainties in the determination of
power distribution.

Fuel cladding failure during a LOCA is limited by
restricting the maximum Linear Heat Generation Rate (LHGR)
so that the peak cladding temperature does not exceed 2200°F
(Ref. 4). Peak cladding temperatures exceeding 2200°F may
cause severe cladding failure by oxidation due to a Zircaloy
water reaction.

The LCOs governing LHR, ASI, CEAs, and RCS ensure that these
criteria are met as long as the core is operated within the
ASI and F,, 1imits specified in the COLR, and within the T,
limits. 1The latter are process variables that characterize
the three dimensional power distribution of the reactor
core. Operation within the Timits for these variables
ensures that their actual values are within the range used
in the accident analyses (Ref. 1)

(continued)
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BASES

DNBR
B 3.2.4

APPLICABLE
SAFETY ANALYSES
(continued)

Fuel cladding damage does not occur from conditions outside
the 1imits of these LCOs during normal operation. However,
fuel cladding damage could result if an accident occurs from
initial conditions outside the limits of these LCOs. This
potential for fuel cladding damage exists because changes in
the power distribution can cause increased power peaking and
correspondingly increased local LHRs.

DNBR satisfies Criterion 2 of 10 CFR 50.36 (c)(2)(ii).

LCO v
(Before CPC
Upgrade)

The power distribution LCO Timits are based on correlations
between power peaking and certain measured variables used as
inputs to the LHR and DNBR operating limits. The power
distribution LCO 1imits are provided in the COLR.

With the COLSS in service and one or both of the Control
Element Assembly Calculators (CEACs) OPERABLE, the DNBR will
be maintained by ensuring that the core power calculated by
the COLSS is equal to or less than the permissible core
power operating limit based on DNBR calculated by the COLSS.
In the 'event that the COLSS 1is in service but neither of the
two CEACs is OPERABLE, the DNBR is maintained by ensuring
that the core power calculated by the COLSS is equal to or
less than a reduced value of the permissible core power
operating 1limit calculated by the COLSS. 1In this condition,
the calculated operating 1imit must be reduced by the
allowance specified in the COLR.

In instances for which the COLSS is out of service and
ejther one or both of the CEACs are OPERABLE, the DNBR is
maintained by operating within the acceptable region
s?ecified in the COLR and using any OPERABLE CPC channel.
Alternatively, when the COLSS is out of service and neither
of the two CEACs is OPERABLE, the DNBR is maintained by
operating within the acceptable region specified in the COLR
for this condition and using any OPERABLE CPC channel.

(continued)
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BASES

DNBR
B 3.2.4

LCO

(Bbfbre(ZP(Z

Upgrade)
continued)

With the COLSS out of service, the Timitation on DNBR as a
function of the ASI represents a conservative envelope of
operating conditions consistent with the analysis
assumptions that have been analytically demonstrated
adequate to maintain an acceptable minimum DNBR for all
A0Os. Operation of the core with a DNBR at or above this
1imit ensures that an acceptable minimum DNBR is maintained
in the event of the most limiting AOO (i.e.. loss of flow
transient, CEA misoperation events, or asymmetr1c SG
transient).

LCO
(After.CPC
Upgrade)

Sty

ghe ‘powerdistribution® LC0”11m1ts fare; basédroncorrelations
tween jpowe randicertainii :

?nputSrto “the:LHR#and ‘DNBR;operatingl:
distributioni LCO 2limits ?ekprov1ded in:

i e

a1nta1ned by
?COLSS”T§

equa i

}alue ofithe ermiss1b1 core, powe oger§t1ng”'
' ‘con ’

operating.:limi :

bn;»w he COLR

: us1ng'a /
ihen the POLSS$ Shout

of servi
ma1nta1ned he acceptab]e reg1on
spec1f1ed<; onditiontand .usingany

OPERABLE CPC: ChanneT ioith 100, inoperable CEACs:

(continued)
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DNBR

B 3.2.4
BASES
LCO WitHTtheTCOUSSTout o "Service - thelTiimi tation on=DNBR"as™a
(After CPC the AS : tive: :
(gmde) { S hs
ontinued) : _"“k been ana]yt1pa1]yﬁ‘ ;
>fto maintair C 3 n1mum*DNBR%for all
( ‘ e ithi
transient):
APPLICABILITY Power distribution is a concern any time the reactor is

critical. The power distribution LCOs, however, are only
applicable in MODE 1 above 20% RTP. The reasons these LCOs
are not applicable below 20% RTP are:

a. The incore neutron detectors that provide input to the
COLSS, which then calculates the operating limits, are
inaccurate due to the poor signal to noise ratio that
they experience at relatively low core power levels.

b. As a result of this inaccuracy, the CPCs assume a
minimum core power of 20% RTP when generating the
Local Power Density (LPD) and DNBR trip signals. When
the core power is below this level, the core is
operating well below the thermal limits and the
resultant CPC calculated LPD and DNBR trips are highly
conservative.

The upgraded CPC system consists of ezght total CEACs instead of
he two. found i e:CPC System prior;i 10 upgrade ‘To facilitate the
dtfference in the um f CEACs. ell'as to support the
ind'in the upgraded CPC systent, a second 3, 2, 1

Technical Specification has been developed. The determination ion ]
'whzch 'Specificatio plies is based ofi whether,or not the u ;hu“éf
recewed the upgrad ‘CPCs: Each unit shall.onlyuse the
Speczfzcatto that reﬂects the status. of their. umt’s CPC system
(i.e:before or.after CPC ‘upgrade).

(continued)
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RPS Instrumentation — Operating

B 3.3.1
BASES
BACKGROUND occurrence. Meeting the acceptable dose limit for an
(continued) accident category is considered having acceptable

consequences for that event.

The RPS is segmented into four interconnected modules.
These modules are:

. Measurement channels;

o Bistable trip units;

o RPS Logic; and

. Reactor trip circuit breakers (RTCBs).

This LCO addresses measurement channels and bistable trip
units. It also addresses the automatic bypass removal
feature for those trips with operating bypasses. The RPS
Logic and RTCBs are addressed in LCO 3.3.4, "Reactor
Protective System (RPS) Logic and Trip Initiation." The
CEACs are addressed in LCO 3.3.3, "Control Element Assembly
Calculators (CEACs)."

Measurement Channels {(Béfore CRBC Upgrade)

Measurement channels, consisting of field transmitters or
process sensors and associated instrumentation, provide a
measurable electronic signal based upon the physical
characteristics of the parameter being measured.

The excore nuclear instrumentation, the core protection
calculators (CPCs), and the CEACs, though complex, are
considered components in the measurement channels of the
Variable Over Power — High, Logarithmic Power Level — High,
DNBR - Low, and Local Power Density (LPD) — High trips.

Four identical measurement channels, designated channels A
through D, with electrical and physical separation, are
provided for each parameter used in the generation of trig
signals, with the exception of the control element assembly
(CEA) position indication used in the CPCs. Each
measurement channel provides input to one or more RPS
bistables within the same RPS channel. In addition, some
measurement channels may also be used as inputs to
Engineered Safety Features Actuation System (ESFAS)

(continued)
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BASES

RPS Instrumentation — Operating
B 3.3.1

BACKGROUND

SRR

Measurement Channels {Before CPC lpgrade)i(continued)

bistables, and most provide indication in the control room.
Measurement channels used as an input to the RPS are not
used for control functions.

When a channel monitoring a parameter exceeds a
Bredetermined setpoint, indicating an unsafe condition, the
istable monitoring the parameter in that channel will
trip. Tripping bistables monitoring the same parameter in
two or more channels will de-energize Matrix Logic, which
in turn de-energizes the Initiation Logic. This causes all
four RTCBs to open, interrupting power to the CEAs,
allowing them to fall into the core.
Three of the four measurement and bistable channels are
necessary to meet the redundancy and testability of
10 CFR 50, Appendix A, GDC 21 (Ref. 1). The fourth channel
Brovides additional flexibility by allowing one channel to
e removed from service (trip channel bypass) for
maintenance or testing while still maintaining a minimum
two-out-of-three logic. Thus, even with a channel
1noEerab1e, no single additional failure in the RPS can
either cause an inadvertent trip or prevent a required trip
from occurring.

Adequate channel to channel independence includes physical
and electrical independence of each channel from the others.
This allows operation in two-out-of-three Togic with one
channel removed from service until following the next MODE 5
entry. Since no single failure will either cause or prevent
a protective system actuation, and no protective channel
feeds a control function, this arrangement meets the
applicableveqiiirernents of standards referericed:in the UFSAR]
Chapter 7, Hetb= PO (Ref. 4).

it e enes I DT S

The CPCs perform the calculations required to derive the
DNBR and LPD parameters and their associated RPS trips.
Four separate CPCs perform the calculations independently,
one for each of the four RPS channels. The CPCs provide
outputs to drive display indications (DNBR margin, LPD
margin, and calibrated neutron flux power levels) and
provide DNBR — Low and LPD — High pretrip and trip signals.
The CPC channel outputs for the DNBR — Low and LPD — High
trips operate contacts in the Matrix Logic in a manner
identical to the other RPS trips.

(continued)
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BASES

RPS Instrumentation — Operating
B 3.3.1

BACKGROUND

Measurement Channels (Before.CPCUpgrade) (continued)

Each CPC receives the following inputs:
. Hot leg and cold leg temperatures;
. Pressurizer pressure;

. Reactor coolant pump speed;

. Excore neutron flux levels;

. Target CEA positions: and

. CEAC penalty factors.

Each CPC is programmed with "addressable constants." These
are various alignment values, correction factors, etc., that
are required for the CPC computations. They can be accessed
for display or for the purpose of changing them as
necessary.

The CPCs use this constant and variable information to
perform a number of calculations. These include the
calculation of CEA group and subgroup deviations (and the
assignment of conservative penalty factors). correction and
calculation of average axial power distribution (APD) (based
on excore flux levels and CEA positions), calculation of
coolant flow (based on pump speed), and calculation of
calibrated average power level (based on excore flux levels
and AT power).

The DNBR calculation considers primary pressure, inlet
temperature, coolant flow. average power, APD, radial
peaking factors, and CEA deviation penalty factors from the
CEACs to calculate the state of the limiting (hot) coolant
channel in the core. A DNBR - Low trip occurs when the
calculated value reaches the minimum DNBR trip setpoint.

(continued)
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BASES

RPS Instrumentation — Operating
B 3.3.1

BACKGROUND

Measurement Channels (Before.CPC:Upgrade) (continued)

The LPD calculation considers APD, average power, radial
peaking factors (based u?on target CEA position), and CEAC
penalty factors to calculate the current value of
compensated peak power density. An LPD — High trip occurs
when the calculated value reaches the trip setpoint. The
four CPC channels provide input to the four DNBR — Low and
four LPD — High RPS trip channels. They effectively act as
the sensor (using many inputs) for these trips.

The CEACs perform the calculations required to determine the
position of CEAs within their subgroups for the CPCs. Two
independent CEACs compare the position of each CEA to its
subgroup position. If a deviation is detected by either
CEAC, an annunciator sounds and appropriate “penalty
factors" are transmitted to all CPCs. These penalty factors
conservatively adjust the effective oEerating margins to the
DNBR — Low and LPD — High trips. Each CEAC also drives a
single cathode ray tube (CRT). which is switchable between
CEACs. The CRT displays individual CEA positions from the
selected CEAC.

Each CEA has two separate reed switch assemblies mounted
outside the RCPB. Each of the two CEACs receives CEA
position input from one of the two reed switch position
transmitters on each CEA, so that the position of all CEAs
is independently monitored by both CEACs.

CEACs are addressed in LCO 3.3.3.

Measurement-Channgls [Affer CPC.Upgrade)

jeld transmitters;on

rOCESS $5ens0rs 2and :assoc rumentation:iprovide;a
easurable electronic signal:based upon the physical,

characteristics:ofitheiparameter;being measured:

Theexcore nuclea

calculators™(CP

ggasunementEEhanne]§$%,(

gari thmic:Power;Le\
ensity. (LPD).=:High

(continued)
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RPS Instrumentation — Operating
B 3.3.1

BASES

BACKGROUND MeasU”ﬁ”éﬁ?ﬁ”WChannd S & (After.CEC Upgrade) -(continued)

TrdesignatedTchanne] SEA

! nd*phys1%a1*separat1o

measurem ,
Engineered'S:
bwstables%

AT

‘b1ﬂtab1e ‘Channelsidre

rthichannel
‘channeliito

ithe ause can i
ffrom.occurring

i LI

s it

dequate ‘channel7to:channelisindependence’ Jincludestphysical
ectricals depend ' of teach [channel4from ‘the jotherS?

(continued)
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BASES

RPS Instrumentation — Operating
B 3.3.1

BACKGROUND

Measuremerit: Channe 157 (After. CPC-Upgrade) Z(continued),

gheycPCs .performithe? calcu1at1ons;r%qu]reddtq HEFiVETERE
ndiLPD ip Cs MHQ‘the' §soc1at' PS(tr]ps&

“Reactoricoolantipump;speed:

TLTEXCOre neutron.t IUX41evels:.

argetCEA’.positions;.and

gt el '43

"CEACIpeEnalty=factors:

‘the CPC’ computat1ons
or..the ;purposeof:changing: them&as

Bk gn ¥

puﬁp pe !
sleveli(basedioniexcore: flux: IEAR

ed ‘average tpowie
and JAT power):

(continued)
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RPS Instrumentation — Operating
B 3.3.1

BASES

BACKGROUND Meastrement”Channelss

’ Aft""é’r”’CPC Upgrade) Z(continued)

m-the: ca]cu]at10ns%requ1red§ )
3 ifor the§ PCs

and® Sy l'thh moccomhliac mannmtard
3 ' A" "2 1 udd\vlllul l\vh’ " Uullb\-“\\‘

Each CEA has'two separate reed switclposition’ tmnsmztter e
(RSPD ‘assemblies ; idethe Re, —

(CPPs) lacated in each ‘CEC: channel

(continued)
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RPS Instrumentation - Operating
B 3.3.1

BACKGROUND

four.CPC channels over.opticall

Méasurement Channe ST (After CRC:Upgrade);(Contintied)

e CPPs fransmit CEA"position to the appropriate.CEAC in all
CPC'channels over optically isolated datalinks,'such that

CEAC T'in‘all channels receives the position of all.CEAs based
upon RSPTY; 4i1d CEAC 2 receives the position of all CEAS buséil
upon RSPT2. Thus the position of all CEAs areindependently
monitored by both CEACs'in each:CPC.channel

ie CPCs displaij.the position of each CEA'to the operator on.a
Separate single|CEA Position Flat Parel Display.:Edch CPC
channel is connected to the display by means of an optically
isolated data link.'The operator may select the channelfor
Qisplay. . Selecting channel'A’or B will display CEA‘position based
upon RSPT1:on each CEA, wheréas selecting channel C or.D will
display CEA position based upon'RSPT.2'on each CEA:

CEACS™areraddressedTin;Lc0I373:37

Bistable Trip Units (Before CPC Upgrade)

Bistable trip units, mounted in the Plant Protection System
(PPS) cabinet, receive an analog input from the measurement
channels. They compare the analog input to trip setpoints

and provide contact output to the Matrix Logic. They also

provide local trip indication and remote annunciation.

There are four channels of bistables, designated A, B, C,
and D, for each RPS parameter, one for each measurement
channel. Bistables de-energize when a triﬁ occurs, in turn
de-ﬁnergizing bistable relays mounted in the PPS relay card
racks.

The contacts from these bistable relays are arranged into
six coincidence matrices, comprising the Matrix Logic. If
bistables monitoring the same parameter in at least two
channels trip, the Matrix Logic will generate a reactor trip
(two-out-of-four logic).

(continued)
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BASES

RPS Instrumentation — Operating
B 3.3.1

BACKGROUND

Bistable Trip Units (Béfore.CPCUpgrade) (continued)

Some measurement channels provide contact outputs to the
PPS. In these cases, there is no bistable card, and opening
the contact input directly de-energizes the associated
bistable relays. These include the CPC generated DNBR - Low
and LPD — High trips.

The trip setpoints used in the bistables are based on the
analytical limits derived from the accident analysis

(Ref. 5). The selection of these trip setpoints is such
that adequate protection is provided when all sensor and
processing time delays are taken into account. To allow for
calibration tolerances, instrumentation uncertainties.
instrument drift, and severe environment errors for those
RPS channels that must function in harsh environments as
defined by 10 CFR 50.49 (Ref. 6), Allowable Values specified
in Table 3.3.1-1, in the accompanying LCO, are
conservatively adjusted with respect to the analytical
limits. A detailed description of the methodology used to
calculate the trip setpoints, including their explicit
uncertainties, is provided in "Plant Protection System
Selection of Trip Setpoint Values" (Ref. 7). The nominal
trip setpoint entered into the bistable is normally still
more conservative than that specified by the Allowable Value
to account for changes in random measurement errors
detectable by a CHANNEL FUNCTIONAL TEST. One example of
such a change in measurement error is drift during the
interval between surveillances. A channel is inoperable if
its actual setpoint is not within its Allowable Value.

To maintain the margins of safety assumed in the safety
analyses, the calculations of the trip variables for the
DNBR - Low and Local Power Density - High trips include the
measurement, calculational, and processor uncertainties and
dynamic allowances as defined in the Tlatest applicable
revision of CEN-305-P, "Functional Design Requirements for a
Core Protection Calculation™ (Ref. 10) and

CEN-304-P," Functional Design Requirements for a Control
Element Assembly Calculator," (Ref. 11).

(continued)
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RPS Instrumentation — Operating
B 3.3.1

BACKGROUND

Bistable Trip Units (Before:CPC-Upgrade) (continued)

Setpoints in accordance with the Allowable Value'will ensure
that SLs of Chapter 2.0, "SAFETY LIMITS (SLs)." are not
violated during AQOs, and the consequences of DBAs will be
acceptabie, prov1d1ng the plant is operated from within the
LCOs at the onset of the AOO or DBA and the equipment
functions as designed.

Note that in LCO 3.3.1, the Allowable Values of
Table 3.3.1-1 are the LSSS.

Functional testing of the entire RPS, from bistable input
through the opening of individual RTCBs, can be performed
either at power or shutdown and is norma]]y erformed on a
quarterly basis. Nuclear instrumentation, the CPCs, and the
CEACs can be similarly tested. UFSAR, Section 7.2 (Ref. 8),
provides more detail on RPS testing. Processing transmitter
calibration is normally performed on a refueling basis.

de Enekg1z1ng b1sta61e re]ays mounted 1n~the@PPS(ré1ay ‘Card
racks®

_hanﬁgjé rip;
[(twoZolt

(continued)
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BACKGROUND BistablesTrip UnitsSEi(After CPC.Upgrade) = (continued),

ghe tg1pasetpo1ntss
na]y caléldl

t
a1ues ispecified
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xetpoint§
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(continued)
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RPS Instrumentation — Operating
B 3.3.1

BASES

BACKGROUND BistablezTrip:Units T (After.CPC Upgrade)m,(contmued)

117ensure

thatiSLs?of  Chapte

violated:du ‘ngg

acceptab]ﬁ prov1d1n “oper
COs:atith qn§et fof th“JAOO or; DBA -andith

”powe ‘or.“shutdown “aind yiperforme ”’ T
3 Nicle trumentation: thexCPCs
“similanlystested 4(” ' > i
erformed quurtefly and durmg refuelmg i{UESAR
)in ?bV1des -morerdétailion ﬁPS,testlng
qonisinormally performed:on

éfue11ng:bas1sﬁ

RPS Logic

The RPS Logic, addressed in LCO 3.3.4, consists of both
Matrix and Initiation Logic and emg]oys a scheme that
provides a reactor trip when bistables in any two of the
four channels sense the same input parameter trip. This is
called a two-out-of-four trip Tlogic.

Bistable relay contact outputs from the four channels are
configured into six logic matrices. Each logic matrix
checks for a coincident trip in the same parameter in two
bistable channels. The matrices are designated the AB, AC,
AD, BC, BD, and CD matrices to reflect the bistable channels
being monitored. Each logic matrix contains four normally
energized matrix relays. When a coincidence is detected,
consisting of a trip in the same Function in the two
channels being monitored by the logic matrix, all four
matrix relays de-energize.

(continued)
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B 3.3.1
BASES
LCO 14. Local Power Density — High (Before.CPC Upgrade)
(continued)

This LCO requires four channels of LPD — High to be
OPERABLE.

The LCO on the CPCs ensures that the SLs are
maintained during all AOOs and the consequences of
accidents are acceptable.

A CPC is not considered inoperable if CEAC inputs to
the CPC are inoperable. The Required Actions required
in the event of CEAC channel failures ensure the CPCs
are capable of performing their safety Function.

The CPC channels may be manually bypassed below

1E-4% NRTP, as sensed by the logarithmic nuclear
instrumentation. This bypass is enabled manually in

all four CPC channels when plant conditions do not
warrant the trip protection. The byﬁass effectively
removes the DNBR — Low and LPD — High trips from the RPS
Logic circuitry. The oEerating bypass is

automatically removed when enabling bypass conditions
are no longer satisfied.

The automatic bypass removal channel is INOPERABLE when
the associated Log power channel has failed. The bypass
function is manually controlled via station operating
procedures and the bypass removal circuitry itself is
fully capable of responding to a change in the
associated input bistable. Footnotes (a) and (b) in
Table 3.3.1-1 and (d) in Table 3.3.2-1 clearly require
an "automatic" removal of trip bypasses. A failed Log
channel may prevent, de?ending on the failure mode, the
associated input bistable from changing state as power
transitions through the automatic bypass removal
setpoint. Specifically, when the indicated Log power
channel is failed high (above 1E-4%), the automatic
Hi-Log power trip bypass removal feature in that channel
cannot function. Similarly, when the indicated Log
power channel is failed Tow (below 1E-4%), the automatic
DNBR-LPD trip bypass removal feature in that channel
cannot function. Although one byﬁass removal feature is
ap?1icab1e above 1E-4% NRTP and the other is applicable
below 1E-4% NRTP, both are affected by a failed Log
power channel and should therefore be considered
INOPERABLE.

(continued)
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B 3.3.1

BASES

LCO 14. Local Power Density — High (Before CPCUpgrade)
(continued)

When a Log channel is INOPERABLE. both the Hi-Log power
and DNBR/LPD automatic trip bypass removal features in
that channel are also INOPERABLE, requiring entry into
LCO 3.3.1 Condition C or LCO 3.3.2 Condition C depending
on plant operating MODE. Required Action C.1 for both
LCOs 3.3.1 and 3.3.2 require the bypass channel to be
disabled. Compliance w1th C.1 is met by placing the CR
switches in "off" and "normal" for the Hi-Log power and
DNBR/LPD bypasses respectively. No further action (key
removal, periodic verification, etc.) is required.

These CR switches are adm1n1strat1ve1y controlled via
station procedure therefore, the requirements of C.1 are
continuously met.

This operating bypass is required to perform a plant
startup, since both CPC generated trips will be in
effect whenever shutdown CEAs are inserted. It also
allows system tests at Tow power with Pressurizer
Pressure — Low or RCPs off.

14% LocaliPower:iDensity = "High: (After.CPC Upgrade)

ThisECCOTrequires fourichannelsTof P Iz High to be
OPERABLE:]

Thezl:CoTori:

theTCPCs® ensuresTthattthe: e Sshare
: “andithe;consequiencesrot

~consi dered:] noper‘ab] €;
Th R

eTiTICEACT] i’npuf’s o)
; 'nopgrable; ~

‘required
nsure c;the :CPCs

y.redundant “features designed to
'mmum \subse “of features

performing its safety related trip, functto 33
channel may rémain OPERABLE in: ‘the presence, of a subset

of channel failures, while maintaining. ‘the abilityto providé
the LPD-High trip function:

(continued)
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B 3.3.1

BASES

LCO 147 ower2Density = High'.(After.CPC Upgrade)

d)

Orn'litie CPC chiannel diagnostics niake use of redundant
fedtires to maintain channelc perability to
posszble, and provide alarm and annunciation of detectablé
failures.

B R

1ose detectable CPC channel fdiliires resulting in a 10ss of .
protective function and chaitnel inoperability will result in'a
CPC Fai ﬂzcatzon and, {associated Low DNBR q_nd Hzgh

1lt in a.channel inoperability.or not, are
&' / system event list,

Redundancy is demonstrated as follows:

ach’CPC ,chu_nnel redundantly ‘processes analog process
7 ] inputs.; nly one of t! the two
s is required to

. iCEA posmon is redundantlu processed by two CEA
' k ch CPC tha_m}tel ‘and

way fiber-opi isol
‘ 71nks Only one'source of CEA’ pos:tzon is.required o
" ‘maintain channel operability!

ach( *’CPC‘chm;nel has two redundant operator.interface
7 intenance test panel (MTP) 1{11 the Gorem

Opemtor’ngodule (OM) in the conitrol.
requtred fcz the CP erfprm 1tsx §afety rela

erf : iy Ty 4
fazlur& of the OM;MTP, or.both, the.CPC chaniel will
; remain operable!

Each 'CPCS chatiiel contains six processormodiiles - Failires of
these niodules are treated as follows:

(continued)
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LCO 1

ay
144

L'6cal’ Power:Density = High.(After.CPC lUpgrade)
(continuéd),

CEAC1Processor.Module failure - thisfailutegis;gqagessgq
inLCO3.3.3!

8 Z{CEAC2 Processor Modiilefailure - this failure is addressed
&nLC0333

WEEI(; % rocéssor Modiilé failiive.~this failiite iS addressed:in

SopgPro M Setober b bub-d

ing is
fenablingibypassiconditions

(continued)
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RPS Instrumentation — Operating
B 3.3.1

LCO

15.

[ocal PowerzDeEnsity -= High (Affer.CPC Upgrade)
(contintied)

esin :
ipowers:. w1tthressur1zeq

Pressure - Low or RCPs off

Departure from Nucleate Boiling Ratio (DNBR) — Low
(Before,CPC:Upgrade)

This LCO requires four channels of DNBR — Low to be
OPERABLE.

The LCO on the CPCs ensures that the SlLs are
maintained during all AOOs and the consequences of
accidents are acceptable.

A CPC is not considered inoperable if CEAC inputs to
the CPC are inoperable. The Required Actions required
in the event of CEAC channel failures ensure the CPCs
are capable of performing their safety Function.

The CPC channels may be manually bypassed below
1E-4% NRTP, as sensed by the logarithmic nuclear

(continued)
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RPS Instrumentation — Operating
B 3.3.1

LCO 15.

Departure from Nucleate Boiling Ratio (DNBR) — Low
(Before CPC:lpgrade) (continued)

instrumentation. This bypass is enabled manually in
all four CPC channels when plant conditions do not
warrant the trip protection. The byﬁass effectively
removes the DNBR — Low and LPD — High trips from the
RPS logic circuitry. The operating bypass is
automatically removed when enabling bypass conditions
are no longer satisfied.

The automatic bypass removal channel is INOPERABLE
when the associated Log ?ower channel has failed. The
bypass function is manually controllied via station
operating procedures and the bypass removal circuitry
itself is fully capable of responding to a change in
the associated input bistable. Footnotes (a) and (b)
in Table 3.3.1-1 and (d) in Table 3.3.2-1 clearly
require an "automatic" removal of trip bypasses. A
failed Log channel may prevent, depending on the
failure mode, the associated input bistable from
changing state as power transitions through the
automatic bypass removal setpoint. Specifically, when
the indicated Log power channel is failed high

(above 1E-4%), the automatic Hi-Log power trip bypass
removal feature in that channel cannot function.
Similarly, when the indicated Log power channel is
failed Tow (below 1E-4%), the automatic DNBR-LPD trip
bypass removal feature in that channel cannot
function. Although one bypass removal feature is
applicable above 1E-4% NRTP and the other is
applicable below 1E-4% NRTP, both are affected by a
failed Log power channel and should therefore be
considered INOPERABLE.

When a Log channel is INOPERABLE, both the Hi-Log
power and DNBR/LPD automatic trip bypass removal
features in that channel are also INOPERABLE,
requiring entry into LCO 3.3.1 Condition C or LCO
3.3.2 Condition C depending on plant operating MODE.
Required Action C.1 for both LCOs 3.3.1 and 3.3.2
require the bypass channel to be disabled. Compliance
with C.1 is met by placing the CR switches in "off"
and "normal" for the Hi-Log power and DNBR/LPD
bypasses respectively. No further action (key
removal, periodic verification, etc.) is required.
These CR switches are administratively controlled via

(continued)
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RPS Instrumentation — Operating
B 3.3.1

LCO 15.

Depar‘ture from Nucleate Boiling Ratio (DNBR) — Low

station procedure therefore, the requirements of C.1
are continuously met.

This operating bypass is required to perform a plant
startup, since both CPC generated trips will be in
effect whenever shutdown CEAs are inserted. It also
allows system tests at low power with Pressurizer
Pressure — Low or RCPs off

(After CPC Hpgrade)

ghls 'COTTequires s four..channelsyofZDNBRI=:1
PERABLE{

e LC0Ton the CPGs: ensur‘es‘ﬂ‘that‘?*the523§Ls ‘are_
mamtamed*durmg ally AOQ_s n
hccidentsiareacceptable

‘ow,;to;be

1mprove ‘channel relzabzlzty A minimum si

must be functzonal in order for, the ‘CPC
yerformmg its safetu related trip functzo
channel may remain OPERABLE in the presence of a subset
of channel fazlures, while mamtammg the ability to provzde
the DNBR-Low trip, ﬁmctton “On'line CPC. channel
dtagnosttcs make use’of redundant features t
channel 'operability to the extent posszble, ‘and provtde alarm
and anninciation of detectable failures!

Those jose detectable CPC chantiel’ fazlu es resulting.in a 1oss of _
protectwe function.and Zchan'“”‘l inoperability wzll result in a
CPC Fail indication anid associated Low DNBR and
LPD channel trips.”In,
range “affecting o1
a ‘CPC Sensor Failure‘indication::In
Software limits!

_ dztzon, since.the CPC

(continued)
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LCO 5%

Departure from Nicleate:Boiling Ratio (DNBR)Y#=T]
CPC Upgrade) i (continued)

oW (After

the sensor.value to. the lower or upper.range | lzmzt value, a 'CPC
yould be gerierated in most cases due to these
lues vDetectable fazlures, 'whetherithev resultin i
channel moperubzlzty or.not, are.logged;in a system event list!

Reédundaiicy is demonstrated as follows:

M‘Each CPC chqnnel redundantly processes analog process
LAeamm_\strumentatzon input 'nlt/‘oneiof the two

analog processing modules:is re
mdintain operability;

o

CEA pos:tzon is redundantly processed bytwo CEA
CPPs) in'each CPC ‘channel, and
transmztted to the g ppr'oprzate;CEACs inall four CPC
a1t “oneway, ﬁber-optzcalh; zsolated data links!
O 1y ‘one source of CEAiposition is required to maintain

channel operability:

CHIEach CPC charnnel has ¥wo redundant operator interface
panels ‘maintenance test panel (MTP) in the Core __
Protectton Calculator, St/stem (CPCS) cabmet? ndan
pperator’s Moduile! (OM) inithe control 1 room ‘Neither'is

. required for.the 'CPC to perfo‘ ts safety Te d;functzon’%
However, ‘one must be: functzo ‘1o assist persor
her 3] ”’leon fuzlure :f the 'OM}

Edch’CPCS channel contains six processor. modules. Failures of
these'modiles are treatédas follows

= this failure results'in’a
ddressed by this: LCO.

P N RN

AN, CPC Péocessoi' "Modiilé'f fa:lure -*thzs fazlure doesnot

Y IR

fff’{WCEAC I'Processor.Module) fuzlﬁ?@‘wt *iéwfmlure isiaddressed in
1L.C0333!

s "F'CEAC 2 Processor Modile failiire - this failure is.addressed in
LCO33.3!

(continued)
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LCO 157 Departure=from Nucleate BoilingFRatio (DNBRYT=FIOW (After

cec. Hpgrade) (continied)

» CPP1'Processor.Module failure = this failure is addressed;in
LCO 3:3.3

» CPP:2'Processor.Module failure - this failureis addressedin
LCO3.3.3

The>CPC channels? mayfbefmanual1y bypassed beiow 1EZ4%
NRTP : by ithmicir

e tindicated;Log?powe channe131
1E-4%)3:the uﬁomatl DNBR-LPD:LY;

a11ed Log power:channeliandisholid therefore: Be“$”

cons1dered :INOPERABLE4 ~

requ1r1nggen r 4 B LU
3:3:21 Cond1t1onandepend1ngdpnﬁp1ant operatlngiMODE
(continued)
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LCO 157 Departure from Nuc]eate Bo1]1ng ‘RatToT(DNBRYEE="Low

his: operat1ngwbypass r ed:to,
bothiCPC enerated ‘tri

ithiPressurizen

Interlocks/Bypasses

The LCO on operating bypass permissive removal channels
requires that the automatic operating bypass removal feature
of all four operating bypass channels be OPERABLE for each
RPS Function with an operating bypass in the MODES addressed
in the specific LCO for each Function. All four bypass

removal channels must be OPERABLE to ensure that none of the
four RPS channels are inadvertently bypassed. Refer also to
B 3.3.5 for ESFAS operating bypasses.

This LCO apﬁ11es to the oqerat1ng bypass removal feature
only. If the bypass enable Function is failed so as to
prevent entering a bypass condition, operation may continue.
In the case of the Logarithmic Power Level — High trip
(Function 2), the absence of a bypass will 1imit maximum
power to below the trip setpoint.

The interlock function Allowable Values are based upon
analysis of functional requirements for the bypassed
Functions. These are discussed above as part of the LCO
discussion for the affected Functions.

APPLICABILITY This LCO is applicable to the RPS Instrumentation in MODES 1
and 2. LCO 3.3.2 is applicable to the RPS Instrumentation in

(continued)
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RPS Instrumentation — Operating
B 3.3.1

APPLICABILITY
(continued)

e The Logarithmic Power Level — High trip, RPS lLogic
RTCBs, and Manual Trip are required in MODES 3. 4,
and 5, with the RTCBs closed, to provide protect1on
for boron dilution and CEA withdrawal events.

o Steam Generator Pressure-Low trip, is required in
MODE 3, with the RTCBs closed to provide protection
for steam line break-events in MODE 3.

The Logarithmic Power Level — High trip, and the Steam
Generator Pressure-Low trip in these lower MODES are
addressed in LCO 3.3.2. The Logarithmic Power Level — High
triﬁOBE ?ypassed prior to MODE 1 entry and is not required
in .

g’he upgraded CPCsystem consists of etght total CEACs instéad of
he two, found in: the CPC Syster ; o’ faczlztate the
glszerenqe in the wiimber, of CEACs 1
hanced features found inthe upgmded ‘CPC
B :3.1 Technical’ Speczﬁcatton has bee elo )
determination”on which Specification ’s'is based o whether
’Br not: the unit ha received the’ upgraded CPCs.Each unit, shall
onlt/ use .the. Speczﬁcatton that reflects the status of their. unit’s
CPC systein (i.e.; before.or.after.CPC upgrade);

ACTIONS

The most common causes of channel 1noperab111ty are outright
failure or drift of the bistable or ?rocess module
sufficient to exceed the to]erance allowed by the plant
specific setpoint analysis. €1ca11y the drift is found
to be small and results in a delay of actuation rather than
a total loss of function. This determination is generally
made during the performance of a CHANNEL FUNCTIONAL TEST
when the process instrument is set up for adjustment to
bring it to within specification. If the trip setpoint is
Tess conservative than the Allowable Value in Table 3.3.1-1,
the channel is declared inoperable immediately, and the
appropriate Condition(s) must be entered immediately.

In the event a channel's trip setpoint is found
nonconservative with respect to the Allowable Value, or the
transmitter, instrument loop, signal processing e]ectron1cs
or RPS bistable trip unit is found inoperable, then all
affected functions provided by that channel must be declared
inoperable, and the unit must enter the Condition for the
particular protection Function affected.

(continued)
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ACTIONS D.1 and D.2 (continued)

The restoration of one affected bypassed automatic trip
channel must be completed prior to the next CHANNEL
FUNCTIONAL TEST, or the plant must shut down per LCO 3.0.3
as explained in Condition B.

The Required Action is modified by a Note stating that

LCO 3.0.4 is not applicable. The Note was added to allow
the changing of MODES even though two channels are
inoperable, with one channel bypassed and one tripped. In
this configuration, the protection system is in a
one-out-of-two logic, which is adequate to ensure that no
random failure will prevent protection system operation.

E.1 (Before.CPCUpgrade)

Condition E a?p11es if any CPC cabinet receives a high
temperature alarm. There are redundant temperature sensors
in each of the four CPC bays. Since CPC bays B and C also
house CEAC calculators 1 and 2, respectively, a high
temperature in either of these bays requires entry into LCO
3.3.3, Condition C.

If a CPC cabinet high temperature alarm is received, it is
possible for an OPERABLE CPC to be affected and not be
completely reliable. Therefore, a CHANNEL FUNCTIONAL TEST
must be performed on OPERABLE CPCs within 12 hours. The
Comg]et1on Time of 12 hours is adequate considering the Tow
probability of undetected failure, the consequences of a
single channel failure, and the time required to perform a
CHANNEL FUNCTIONAL TEST.

ond1t1on 6! E31s‘enteredéyhen thetRequired: Act1on;and
ssocxatequQm etioniTime of:Condition A LB

s EReiaAs S

reach1ng he ik
orderlyimanner:and: w1thout challeng1ng p1ant S

V“ifbﬁtinued)

P
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ACTIONS

F.1 (Before.CECUpgrade)

Condition F applies if an OPERABLE CPC has three or more
autorestarts in a 12 hour period.

CPCs and CEACs will attempt to autorestart if they detect a
fault condition, such as a calculator malfunction or loss of
power. A successful autorestart restores the calculator to
operation; however, excessive autorestarts might be
indicative of a caiculator problem. The autorestart
periodic test restart (Code 30), and normal system load
(Code 33) are not included in the total.

If a nonbypassed CPC has three or more autorestarts, it may
not be completely reliable. Therefore, a CHANNEL FUNCTIONAL
TEST must be performed on the CPC to ensure it is
functioning properly. Based on plant operating experience,
the Completion Time of 24 hours is adequate and reasonable
to perform the test while still keeping the risk of
operating in this condition at an acceptable level, since
overt channel failure will most 1ikely be indicated and
annunciated in the control room by CPC online diagnostics.

Condition G is entered when the Required Action and
associated Completion Time of Condition A, B, C. D, E, or F
are not met.

If the Required Actions associated with these Conditions
cannot be comg]eted within the required Completion Time, the
reactor must be brought to a MODE where the Required Actions
do not apply. The allowed Completion Time of

6 hours is reasonable, based on operating experience, for
reaching the required MODE from full power conditions in an
orderly manner and without challenging plant systems.

SURVEILLANCE
REQUIREMENTS

The SRs for any particular RPS Function are found in the SR
column of Table 3.3.1-1 for that Function. Most Functions
are subject to CHANNEL CHECK, CHANNEL FUNCTIONAL TEST,
CHANNEL CALIBRATION, and response time testing.

(continued)
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SURVEILLANCE
REQUIREMENTS

SR 3.3.1.2 (continued)

The flow measurement uncertainty may be included in the
BERR1 term in the CPC and is equal to or greater than 4%.

SR _3.3.1.3 (Before CPC:Upgrade)

The CPC autorestart count is checked every 12 hours to
monitor the CPC and CEAC for normal operation. If three or
more autorestarts of a nonbypassed CPC occur within a

12 hour period, the CPC may not be completely reliable.
Therefore, the Required Action of Condition F must be
performed. The auto restart periodic tests restart

(Code 30) and normal system load (Code 33) are not included
in this total. The Frequency is based on operating
experience that demonstrates the rarity of more than one
channel failing within the same 12 hour interval.

5

R
BhURACE
IILIJ V\JJU\-—U V 'z s

Ehe CPC System Event Log is checked every 12 hours to. monitor
he; (;PC channel. perfonnance,*mcludmg redundant features not

?equgred forithe CPC to perfqrm its safetyrelated trtp function!
The system eventlog provides’

es'a historical record of t ‘e;last thirty
detected CPC-channel érror condition; of, condition_

may. 1ot render d'channelinoperable, inléss it’is accompanied by a
CPC Fail indication!

gI’he Frequency of ] 12 Hours'is based npon the nature of. the

su eillance in detectmg many’ ‘non=critical e err ‘qundztwns, ‘and
co siders that detectable fazlures resulting.in'a'channel
inoperability will resultin.a. CPC-Fail condition:

(continued)
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SURVEILLANCE
REQUIREMENTS

SR 3.3.1.13 (continued)

Response time may be verified by any series of sequential,
overlapping or total channel measurements, including
allocated sensor response time, such that the response time
is verified. Allocations for sensor response times may be
obtained from the records of test results, vendor test
data, or vendor engineering specifications. Topical Report
CE NPSD-1167-A, "Elimination of Pressure Sensor Response
Time Testing Requirements.” (Ref. 12) provides the basis
and methodology for using allocated sensor response times
in the overall verification of the channel response time
for specific sensors identified in the Topical Report.
Response time verification for other sensor types must be
demonstrated by test. The allocation of sensor response
times must be verified prior to placing a new component in
operation and reverified after maintenance that may
adversely affect the sensor response time.

A Note is added to indicate that the neutron detectors are
excluded from RPS RESPONSE TIME testing because they are
passive devices with minimal drift and because of the
difficulty of simulating a meaningful signal. Slow changes
in detector sensitivity are compensated for by performing
the daily calorimetric calibration (SR 3.3.1.4)

REFERENCES

10 CFR 50, Appendix A, GDC 21
10 CFR 100.
NRC Safety Evaluation R

W N

eport, July 15, 1994.
AABR=b—l 022 TUFSAR; Chapter

UFSAR, Chapters 6 and 15.
10 CFR 50.49.

"Calculation of Trip Setpoint Values, Plant
Protection System”. CEN-286(v), or Calculation
13-JC-SG-203 for the Low Steam Generator Pressure
Trip function.

8. UFSAR, Section 7.2.
(continued)
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RPS Instrumentation — Operating
B 3.3.1

BASES

REFERENCES (continued)

9. CEN-327, June 2, 1986, including Supplement 1,
March3, 1989, and Calculation 13-JC-SB-200.

10.  CEN-305-P,  Functional Desigi Requirements for 4 Core
Protection!Calculator.”:

11.  CEN-304-P,/*/Functional Design Reguirements for.a Control
Eleiient Assembly Calculator.”

12.  CEOG Topical Report CE NPSD-1167-A, "Elimination of
Pressure Sensor Response Time Testing Requirements."
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B 3.3 INSTRUMENTATION

B 3.3.3 Control Element Assembly Calculators (CEACs)

BASES

BACKGROUND The Reactor Protective System (RPS) initiates a reactor trip
(Before CPC to protect against violating the core Specified Acceptable
@lpgtﬂdELE Fuel Design Limits (SAFDLs) and breaching the Reactor

Coolant Pressure Boundary (RCPB) during Anticipated
Operational Occurrences (A0Os). By tripping the reactor,
the RPS also assists the Engineered Safety Features Systems
in mitigating accidents.

The protection and monitoring systems have been designed to
ensure safe operation of the reactor. This is achieved by
specifying Limiting Safety System Settings (LSSS) in terms
of parameters directly monitored by the RPS, as well as LCOs
on other reactor system parameters and equipment
performance.

The LSSS (defined in this Specification as the Allowable
Value), in conjunction with the LCOs, establish the
thresholds for protective system action to prevent exceeding
acceptable 1imits during Design Basis Accidents.

During AOOs, which are those events expected to occur one or
more times during the plant 1life, the acceptable limits are:

. The Departure from Nucleate Boiling Ratio (DNBR) shall
be maintained above the Safety Limit (SL) value to
prevent departure from nucleate boiling:

. Fuel centerline melting shall not occur; and

. The Reactor Coolant System pressure SL of 2750 psia
shall not be exceeded.

Maintaining the parameters within the above values ensures
that the offsite dose will be within the 10 CFR 50 (Ref. 1)
and 10 CFR 100 (Ref. 2) criteria during AOOs.

Accidents are events that are analyzed even though they are
not expected to occur during the plant life. The acceptable
1imit during accidents is that the offsite dose shall be
maintained within an acceptable fraction of 10 CFR 100

(Ref. 2) 1imits. Different accident categories allow a

(continued)
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B 3.3.3
BASES
BACKGROUND different fraction of these limits based on probability of
(Before CPC occurrence. Meeting the acceptable dose Timit for an
Upgrade) accident category is considered having acceptable
continued) consequences for that event.

The RPS is segmented into four interconnected modules.
These modules are:

. Measurement channels;

. Bistable trip units:

. RPS Logic; and

. Reactor Trip Circuit Breakers (RTCBs).

This LCO addresses the CEACs. LCO 3.3.1, "Reactor
Protective System (RPS) Instrumentation — Operating,"”
provides a description of this equipment in the RPS.

The excore nuclear instrumentation, the Core Protection
Calculators (CPCs), and the CEACs are considered components
in the measurement channels of the Variable Over Power-High,
Logarithmic Power Level — High, DNBR — Low, and Local Power
Density (LPD) — High trips. The CEACs are addressed by this
Specification.

A1l four CPCs receive Control Element Assembly (CEA)
deviation penalty factors from each CEAC and use the larger
of the penalty factors from the two CEACs in the calculation
of DNBR and LPD. CPCs are further described in the
Background section of LCO 3.3.1.

The CEACs perform the calculations required to determine the
position of CEAs within their subgroups for the CPCs. Two
independent CEACs compare the position of each CEA to its
subgroup position. If a deviation is detected by either
CEAC, an annunciator sounds and appropriate “"penalty
factors" are transmitted to all CPCs. These penalty factors
conservatively adjust the effective oEerating margins to the
DNBR — Low and LPD — High trips. Each CEAC also drives a
single:Cathode Ray Tube (CRT), which is switchable between
CEACs. The CRT displays individual CEA positions from the
selected CEAC.

(continued)
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B 3.3.3
BASES
BACKGROUND Each CEA has two separate reed switch assemblies mounted
(Before ‘CPC outside the RCPB. Each of the two CEACs receives CEA
rade) position input from one of the two reed switch position
ont1nued) transmitters on each CEA, so that the position of all CEAs
is independently monitored by both CEACs.
Functional testing of the entire RPS, from bistable input
through the oEen1ng of individual sets of RTCBs, can be
performed either at power or shutdown and is norma]]y
performed on a quarterly basis. Nuclear instrumentation,
the CPCs, and the CEACs can be similarly tested. UFSAR,
Section 7.2 (Ref. 3). ?rov1des more detail on RPS testing.
Process transmitter calibration is normally performed on a
refueling basis.
BACKGROUND The~Reactor - Protective SyStem(RPS) HinT tiatesta reactor itrip
(After CPCi to! rote t iolating theicoreiSpecifi ed“Acceptab"le
ilpgrade)

fandibreaching: hefReéégor

ghe protect1on ands mon1tor1ng systems:-have beenidesigned: o

ensurejsafe operat1on ‘ofith gw actorZxThisdisiachieved by

spec1fy1ng L1m1t1ng Safe / S :

of: parameters?d
her.

?‘o

"as the:Allowable

:the, ablishithe

%hreshold for protectwv systemgaq o:prevent ‘exceeding
cceptab]e@11m1ts ‘during Design:BasistAccidents?

DOFiNg A0S whichT are  those: events expected stoioccurone” on
more timesk dur1ng theiplantslife ithe acceptable’ Nimitsfare

o ﬁ”“Departure from NUC1eatezBoiling: Ratwo#(DNBR) sH”11
Be,va1nta1ned ‘above ithe:Safety:Limita(SL) ol
revent¥departure ifrominuc 1éateboiling

ﬁi*a«F“”Wmcentéfﬂqneame1t1 ng -shall not occur cand

%3’

The: ‘Reactor..Coolant iSystem pressure Slzofz27505psia
Shallznotibeiexceededs

(continued)
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CEACs

B 3.3.3
BASES
BACKGROUND Maintaining the parameters i thin the: above;valueswensures
(After CEC thats he offsite ose, 11 10 =)
Upgrade) 11007(Ref:
continued)

,accept b]e frgct n
cc1den categoriestallow: a

: ﬂacceptab]e dose:: Fan
accidentca g nsidered:having, acceptab]e

consequencesiforithatevent

e RPS? stsegmented Zintofour interconnectedimodules?
hese modules:are:

‘Measurement:channels:

RESB NSt

Bistabletrapiunitsy
PS"“L’B"g’”lc iand

Lodarwihm1c’ﬁpwe ‘eve
Density /(LPD) i

.Coritrol JE1ement TASSemb ]y CEA),
m e8¢k both CEACS!

ghe CEACs performéthe,cal””Wat1ons -required *to;determineithe
pos1t1dh>oféCEAs th1 th ‘:subgroupskfo&‘ he;CPCs.
gndependent EACs. C
of teach CEA tOE subgroup! pos1t1on ’ /
detected by:€ither. CEACs7anzannunciatorisoundssand

(continued)
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CEACs

B 3.3.3
BASES
BACKGROUND
CAﬁwrCHNZ CE 1 8
Upgrade) conservat1ve]y adJus
continued) DNBR: ‘and L
}: B P
Ao T4 Pay 1+nv‘arl h o hath*CEALE™
L" T LAMATARES UUI \—U UJ U\lbl I_U|—’ ‘U’JM—A
Each CEA'hasitio separate reed switch position transmitter
(RSPT)ﬂ se'rhblzes mountgd outszde the Reactor. qulantﬁressure
posztt_o zof all CEAsab ,  the po;
§CEA_ 1S independently imonitored bif both'CEACs:in each: CPC
channel
ghe CPCs dzsplm/ the posztzon of e each CEA ito the o;{erator ona
0 the dzsplm/ b
1solated data link:Th .operator may select, the channel for. dz?”lay
Selectmg channel A'or Bawill ¢ gsplm/gCEA pos:tton based upon
; whereas selecting'channel C.or D will display
1011 RSPT:2 01 'edch'CEA:
APPLICABLE Each of the analyzed transients and accidents can be

SAFETY ANALYSES

detected by one or more RPS Functions.
(continued)
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BASES

APPLICABLE
SAFETY ANALYSES

The effect of any misoperated CEA within a subgroup on the
core power distribution is assessed by the CEACs, and an
?rogr1ate1y augmented power distribution pena]ty factor
1 be supplied as input to the CPCs. As the reactor core
responds to the reactivity changes caused by the misoperated
CEA and the ensuing reactor coolant and doppler feedback

effects, the CPCs will initiate a DNBR — Low or LPD — High
trip signal if SAFDLs are approached. Each CPC also
directly monitors one "target CEA" from each subgrou? and
uses this information to account for excessive radia

peaking factors for events involving CEA groups out of
sequence and subgroup deviations within a group, without the
need for CEACs.

Therefore, although the CEACs do not provide a direct
reactor trip Function, their input to the CPCs is taken
credit for in the CEA misoperation analysis.

The CEACs satisfy Criterion 3 of 10 CFR 50.36 (c)(2)(ii).

LCO ]
(Before CPC
Upgrade)

}CO
(After CPC
Upgrade)

This LCO on the CEACs ensures that the CPCs are either
informed of individual CEA position within each subgroup,
using one or both CEACs, or that appropriate conservatism is
included in the CPC calculations to account for anticipated
CEA deviations. Each CEAC ﬁrov1des an identical input into
all four CPC channels. Each CPC uses the higher of the two
CEAC transmitted CEA deviation penalty factors. Thus, only
one OPERABLE CEAC is required to provide CEA deviation
protection. This LCO requires both CEACs to be OPERABLE so
that no single CEAC failure can prevent a required reactor
trip from occurring.

Thls?LCO:onithe CEACS™ eegures Lthatithe’ gPCs areee1ther .

s
< SE

e o 358 4 K oem B4 AL

o gF

d i e
OO PP

(continued)
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CEACs
B 3.3.3

onbased

et Soriictonouredil

Ico CEACTinall xcﬁnnwﬂ nwaaamw §c=&9.m ‘CEA"positi

e i’ ] S&m ‘RSPT: wmsmmﬁ

nels, this LCO requires both, CEACs 6
nel s 1 “failure ».nm&&:h in
wnm>n ?@R in 3::8? channels'can prevent a required trip from
occurring.

two CEA
CPPs), Sr:& R&_E&a:mc monitorithe
Q:Sa& RSPT inputs, wg..oza E:aoh to digital conversion, 1d
wxammwmm the CEA® o the aus,&g:ﬁm ‘CEAC in all foiurr. Quﬁ.

g - e PR

nra:x:& over.separate one-wa wwm}on&naz_: &aw& data links!

s 8

WS eceiving CEAC will automatically switch

§ gl e

and associated data link upon \ﬁws.m of the 3%3.& CPP.or_

Shen

wwmm«oaawmm datailink;CPP

i

process all RSPT.1-.CEA’ osition wauﬁm and transm
mn.mbn a: 'PC channels. Szalﬁnwwm
Ei D, wonmmﬁ ‘proceéss all RSPT:2 position inputs,and transmit

ther wo "CEAC.2 i dll foir CPC channels!

them1o AL 2, i:;.\.f L,

%8&8: ‘Processors

[o'increase relia %:Q

the backup CPP.

Onﬁ.a?a: 'of at least'one,CPP and associated data links in each

Oﬁﬂ channel is therefore required for-both CEACs in'all CPC

&S::n? #ow.maﬁem“ﬁm@ mw&.cmxw\o::a:ca a;ﬁ«;&.wc»&

g. dundant CPPs in a channel or failure of redundant RSPT power

supplies in that channel will .cause the am,mcanwm& receiving. ﬁm\wnm

in-all'channels'to lose CEA'1 positio :ﬁnw n multiple CEAS}

Failure of individial RSPTs will tesult ina'subset of CEAS béing

Pt LI——

identi \..mm as failed’in the associated CEAC in multiple channels:
m:n HQO ‘therefore
channel CEACin

o Ly

‘addresses both individiial channel and multiple

» co et

perabilities.

(continued)
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BASES

APPLICABILITY

This LCO is applicable to the CEACs in MODES 1 and 2. The
RPS Instrumentation in MODES 1 and 2 is addressed in LCO
3.3.1. The RPS Instrumentation in MODES 3, 4, and 5 with any
RTCB closed and any CEA capable of withdrawal is addressed
in LCO 3.3.2. The RPS Matrix Logic, Initiation Logic, RTCB,
Egg gagu21 Trips in Modes 1, 2, 3, 4, and 5 are addressed in

Most RPS trips are required to be OPERABLE in MODES 1 and 2
because the reactor is critical in these MODES. The trips
are designed to take the reactor subcritical, which
maintains the SLs during AOOs and assists the Engineered
Safety Features Actuation System in providing acceptable
consequences during accidents. Most trips are not required
to be OPERABLE in MODES 3, 4, and 5. In MODES 3, 4, and 5,
the emphasis is placed on return to power events. The
ggactor is protected in these MODES by ensuring adequate

Because CEACs provide the inputs to the DNBR — Low and
LPD — High trips, they are required to be OPERABLE in MODES 1
and 2 for the same reasons.

B B i I i

e upgraded CPC system consists of eight total CEACs instéad of
the Jfwo’ found in'the.CPC Systein 1 pnor to upgrade ‘To. faczl:;a;g the
d:fference ‘in the number of CEACsa well as to’ support the
enhanced features found in the,upgraded ‘CPC system,’a: secon’ﬁ 3. 3 3
g" echnical Speaﬁcatzon has b ,,de'oeloped “The determinationon
whtch Speczﬁcatton applze ‘based’c on whether or: ﬂot,the unit has
recewed the upgraded CPCs!Each umt ‘shall onlus ise the
Speczfzcatzon ‘that reﬂects the'status ‘of t their unit’s,CPC:: >system
(G:e3 before or.after.CPCaipgrade).

(continued)
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BASES

ACTIONS
(Before CPC
Upgrade)

A.1 and A.2

Condition A applies to the failure of a single CEAC channel.
There are only two CEACs, each providing CEA deviation input
into all four CPC channels. The CEACs include complex
diagnostic software, making it unlikely that a CEAC will
fail without informing the CPCs of its failed status. With
one failed CEAC, the CPC will receive CEA deviation penalty
factors from the remaining OPERABLE CEAC. If the second
CEAC should fail (Condition B), the CPC will use large
preassigned penalty factors. The specific Required Actions
allowed are as follows:

With one CEAC inoperable, the second CEAC still provides a
comﬁrehensive set of comparison checks on individual CEAs
within subgroups, as well as outputs to all CPCs, CEA
deviation alarms, and position indication for display.
Verification every 4 hours that each CEA is within

6.6 inches of the other CEAs in its group provides a check
on the position of all CEAs and provides verification of the
pro?er operation of the remaining CEAC. An OPERABLE CEAC
will not generate penalty factors until deviations of

> 9.0 inches within a subgroup are encountered.

The Completion Time of once per 4 hours is adequate based on
operating experience, considering the low probability of an
undetected CEA deviation coincident with an undetected
Fai]ure in the remaining CEAC within this Timited time

rame.

As long as Required Action A.1 is accomplished as specified,

the inoperable CEAC can be restored to OPERABLE status

within 7 days. The Completion Time of 7 days is adequate

for most repairs, while minimizing risk, considering that

dropped CEAs are detectable by the redundant CEAC, and other

tggs specify Required Actions necessary to maintain DNBR and
margin.

(continued)
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B 3.3.3
BASES
ACTIONS B.1, B.2, B.3. B.4, B.5 and B.6
(Before CPC
Upgrade) Condition B applies if the Required Action and associated
continued) Completion Time of Required Action A are not met, or if both

CEACs are inoperable. Actions associated with this
Condition involve disabling the Control Element Drive
Mechanism Control System (CEDMCS), while providing increased
assurance that CEA deviations are not occurring and
informing all OPERABLE CPC channels, via a software flag,
that both CEACs are failed. This will ensure that the large
penalty factor associated with two CEAC failures will be
applied to CPC calculations. The penalty factor for two
failed CEACs is sufficiently large that power must be
maintained significantly < 100% RTP if CPC generated reactor
trips are to be avoided. The Completion Time of 4 hours is
adequate to accomplish these actions while minimizing risks.

The Required Actions are as follows:
B.1

Meeting the DNBR margin requirements of LCO 3.2.4, "DNBR"
ensures that power level is within a conservative region of
operation based on actual core conditions.

B.2

This Action requires that the CEAs are maintained fully
withdrawn (= 144.75"), except as required for specified
testing or flux control via group #5. This verification
ensures that undesired perturbations in local fuel burnup
are prevented. The Upper Electrical Limit (UEL) CEA reed
switches provide an acceptable indication of CEA position.

B.3

The "RSPT/CEAC Inoperable” addressable constant in each of
the OPERABLE CPCs is set to indicate that both CEACs are
inoperable. This provides a conservative penalty factor to
ensure that a conservative effective margin is maintained by
the CPCs in the computation of DNBR and LPD trips.

(continued)
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B 3.3.3
BASES

ACTIONS B.4

(Before CPC

Upgrade) The CEDMCS is placed and maintained in "STANDBY MODE,"

continued) except during CEA motion permitted by Required Action B.2,
Eg pggxgnt inadvertent motion and possible misalignment of
e .

B.5

A comprehensive set of comparison checks on individual CEAs
within groups must be made within 4 hours. Verification
that each CEA is within 6.6 inches of other CEAs in its
group provides a check that no CEA has deviated from its
proper position within the group.

B.6

The Reactor Power Cutback (RPCB) System must be disabled.
This ensures that CEA position will not be affected by RPCB
operation.

C.1

Condition C applies if the CPC channel B or C cabinet
receives a high temperature alarm. There are redundant
temperature sensors in each of the four CPC bays. A high
temperature alarm in any CPC cabinet reguires entry into LCO
3.3.1, Condition E. Since CPC bays B and C also house CEAC
calculators 1 and 2, respectively, a high temperature in
e1ther of these bays may also indicate a problem with the
associated CEAC.

If a CPC channel B or C cabinet high temperature alarm is
received, it is possible for an OPERABLE CEAC to be affected
and not be completely reliable. Therefore, a CHANNEL
FUNCTIONAL TEST must be performed on OPERABLE CEACs within
12 hours. The Completion Time of 12 hours is adequate.
considering the Tow probability of undetected failure. the
consequences of failure, and the time required to perform a
CHANNEL FUNCTIONAL TEST.

(continued)
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B 3.3.3
BASES
ACTIONS D.1
(Before CPC
10& rade) Condition D applies if an OPERABLE CEAC has three or more
continued) auto restarts in a 12 hour period.

CPCs and CEACs will attempt to auto restart if they detect a
fault condition such as a calculator malfunction or loss of
power. A successful auto restart restores the calculator to
operation; however, excessive auto restarts might be
indicative of a calculator problem. The auto restart
periodic test restart (Code 30), and normal system load
(Code 33) are not included in the total.

If an operable CEAC has three or more auto restarts, it may
not be comg]ete]y reliable. Therefore, a CHANNEL FUNCTIONAL
TEST must be performed on the CEAC to ensure it is
functioning properly. Based on plant operating experience,
the Completion Time of 24 hours is adequate and reasonable
to perform the test while still keeping the risk of
operating in this condition at an acceptable level, since
overt channel failure will most Tikely be indicated and
annunciated by CPC online diagnostics.

E.l

Condition E is entered when the Required Action and
associated Completion Time of Condition B, C, or D are not
met.

If the Required Actions associated with these Conditions
cannot be completed within the required Completion Time, the
reactor must be brought to a MODE where the Required Actions
do not apply. The Completion Time of 6 hours is reasonable,
based on operating experience, for reaching the required
plant conditions from full power conditions in an orderly
manner and without challenging plant systems.

(continued)
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CEACs

B 3.3.3
BASES
ACTIONS One Note has been added o the ACTIONS Note 1'has beeri
(After. CPC: %zdded to clarify the’ applzcutzon of the Completzon Time
Upgrade) rule iThe Conditions of this’ Spec:ﬁ cation’ mayj be gptered

mdependentlt/ foreach CPC chqnnel The Complet 1. szes of

»»»»

each mopemble Channel will'be tracked separately, starti
the time the Condition was entered for.that Channel;

AT A2 T and A2.2

& TR

Condition A’applies to the failiire of one CEAC in one or more CPC
.5A'CEAC, fazlure affectmg a smgle ‘thanel could result
from failure within a'‘CEAC processor. module, ‘whereas a CEAC
failure in'multiple channels could be caused by failure'of redundant
CPPs within'a CPC channel.;Thus,; Required Actions address both
pkqsys;bzlztzes.

Al

BORRALITIN o PR SR e

Required Action A1 provides forimmediate declaration of affected
CPC channel moperabzlzty, and entry'into’ Requ:red Actions )

S ith L 3.1 for:the DNBR-Low and LPD-High'trip_
functzons. 1s(R*q ired. Actzon treats single CEAC failures it one_
or.more chanizels n'a manner. conszstent wzth‘other *RBS, fazlures m

(continued)
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B 3.3.3
BASES
ACTIONS ‘ AR and A272
(A?FWCPC Actions A21and A'2.2 accommodate d10ss of CEA
grade) P tgmf capability by oie "CEAC.in'1ip t6 all
(Cont1 nued) four.CPC channels. There are two CEACs per.CPC chaniel, each

providing CEA deviation input to. the ‘associated channel CPC The
ikCEACs and CPPs promdmg CEAposition input to‘the CEACs
mclude camplex diagnostic softwure making.it unlzkeh/ that a
CEAC wzll fail without mformmg the CPC. of its failed stutus*
inth ‘one failed . CEAC'i in one or. more channel the CPC.in'the
affected chunnels will receive CEA deviatior 17378 factors from
the reindining. OPERABLE channel CEAC:I, f the second CEAC

r‘ab'l etin one or.more channels,” thé"second
: ( ét=6f icomparison:checks
asiwellsas; utputsyto

‘not generate ‘penialty;factc
_'0 nchesiwithinda subgroup<ar

&

: FTime ot ionceiper 42hou
operat1ng“kxpe; enc sterlng§
\ ey1at1on:co1nc1dent

*iSadequate basedon
ow: probab111ty ‘of:an
i gndetected

¢days is

P XN

(continued)
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B 3.3.3
BASES
ACTIONS
AfterCPC«*
Upgrade) .
continued)

iappljes 1T the Requwredg ctionzand: a§§oc1ated
4 Conditic are: not met

noperab]e in
‘this: Cond1t1on,1nvo1veg

o Action B‘”Z‘i’ih ugh“'B z%ﬁzﬁ%le‘idﬁthﬂg theiControl
glemgnt ivexiMech Control:System: (CEDMCS) hifle

Eﬁngequ1redéActabnsgane§a5§T6TﬂoWg;

Y.

Requ:red Action Bl provides for. immediate declaration of affected

CPC channel mopembzhty, ‘and entn/ into Requtred Actions i
§assoc1ated tzlv?:th: LCO 3. .31 1 for the DNBR—_LowR and; LPIé~Hzgh trip

affect . If the fazlure ‘Affects more, ‘than two' CPC channéls,
required Actions B.2.1 through B.2.6 would be preferable;

(continued)
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CEACs

B 3.3.3
BASES
ACTIONS §§§§&ﬁ2?1
%Aﬁﬁﬁﬁzpc:
rade)
continued)

xceptdu EA ot 0n ipermitted b ]
@OEPFGVQQ nadvertent: mot1on‘and:poss1b1e m1sa11gnmentéof

ha Fdeviated [from 5ts

i1
2

ST CUtbacK” (RPCB) ESySte: Tpa
“affected by RPCB

" CEA:positioniwillinot:

(continued)
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B 3.3.3
BASES
ACTIONS ELC1
64fhm*CH’Cf "
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SURVEILLANCE SR _3.3.3.1
REQUIREMENTS
(Béfore CPC Performance of the CHANNEL CHECK once every 12 hours ensures
iﬁy@ﬁg&ﬂ that gross failure of instrumentation has not occurred. A

CHANNEL CHECK 1is normally a comparison of the parameter
indicated on one channel to a similar parameter on another
channel. It is based on the assumption that instrument
channels monitoring the same parameter should read
approximately the same value.

Significant deviations between the two instrument channels
could be an indication of excessive instrument drift in one
of the channels or of something even more serious. CHANNEL
CHECK will detect gross channel failure; thus, it is key to
verifying that the instrumentation continues to operate
properly between each CHANNEL CALIBRATION.

Agreement criteria are determined by the plant staff, based
on a combination of the channel instrument uncertainties,
including indication and readability. If a channel is
outside the criteria, it may be an indication that the
sensor or the signal processing equipment has drifted
outside 'its Timits.

The Frequency. about once every shift, is based on operating
experience that demonstrates the rarity of channel failure.
Since the probability of two random failures in redundant
channels in any 12 hour period is extremely low, the CHANNEL
CHECK minimizes the chance of loss of protective function
due to failure of redundant channels.

(continued)
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B 3.3.3
BASES
SURVEILLANCE SR 3.3.3.1 (continued)
REQUIREMENTS ~ —
(Before CPC The CHANNEL CHECK supg]ements less formal, but more
Upgrade) frequent, checks of channel OPERABILITY during normal

operational use of the displays associated with the LCO
required channels.

SR 3.3.3.2

The CEAC auto restart count is checked every 12 hours to
monitor the CPC and CEAC for normal operation. If three or
more auto restarts of a nonbypassed CPC occur within a

12 hour period, the CPC may not be completely reliable. The
autorestart periodic test restart (code 30) and normal
system load (code 33) are not included in the total.
Therefore, the Required Action of Condition D must be
performed. The Frequency is based on operating experience
that demonstrates the rarity of more than one channel
failing within the same 12 hour interval.

SR_3.3.3.3

A CHANNEL FUNCTIONAL TEST on each CEAC channel 1is performed
every 92 days to ensure the entire channel will perform its
intended function when needed. The quarterly CHANNEL
FUNCTIONAL TEST is performed using test software. The
Frequency of 92 days is based on the reliability analysis
presented in topical report CEN-327, "RPS/ESFAS Extended
Test Interval Evaluation" (Ref. 5).

SR_3.3.3.4

SR 3.3.3.4 is the performance of a CHANNEL CALIBRATION every
18 months.

CHANNEL CALIBRATION is a complete check of the instrument
channel including the sensor. The Surveillance verifies
that the channel responds to a measured parameter within the
necessary range and accuracy. CHANNEL CALIBRATION leaves
the channel adjusted to account for instrument drift between
successive calibrations to ensure that the channel remains
operational between successive surveillance. CHANNEL
CALIBRATIONS must be performed consistent with the plant
specific setpoint analysis.

(continued)
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B 3.3.3
BASES
SURVEILLANCE SR 3.3.3.4 (continued)
REQUIREMENTS
(Before CPC The as found and as left values must also be recorded and
Upgrade) reviewed for consistency with the assumptions of the

surveillance interval extension analysis. The requirements
for this review are outlined in Reference 5.

The Frequency is based upon the assumption of an 18 month
calibration interval in the determination of the magnitude
of equipment drift in the setpoint analysis and includes
operating ex?erience and consistency with the typical

18 month fuel cycle.

SR_3.3.3.5

Every 18 months, a CHANNEL FUNCTIONAL TEST is performed on
the CEACs. The CHANNEL FUNCTIONAL TEST shall include the
injection of a signal as close to the sensors as practicable
to verify OPERABILITY, including alarm and trip Functions.
The basis for the 18 month Frequency is that the CEACs
perform a continuous self monitoring function that
eliminates the need for frequent CHANNEL FUNCTIONAL TESTS.

This CHANNEL FUNCTIONAL TEST essentially validates the self
monitoring function and checks for a small set of failure
modes that are undetectable by the self monitoring function.
Operating experience has shown that undetected CPC or CEAC
failures do not occur in any given 18 month interval.

SR_3.3.3.6

The isolation characteristics of each CEAC CEA position
isolation amplifier are verified once per refueling to
ensure that a fault in a CEAC or a CPC channel will not
render another CEAC or CPC channel inoperable. The CEAC CEA
position isolation amplifiers, mounted in CPC cabinets A
andDD. prevent a CEAC fault from propagating back to CPC A
or D.

(continued)
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B 3.3.3

BASES

SURVEILLANCE SR 3.3.3.6 (continued)

REQUIREMENTS

(Before.CPC The CEA position Isolation amplifier isolation

Upgrade) characteristics test shall include the following; 1) with

, 120 VAC (60 HZ) applied for at Teast 30 seconds across the

output, the reading on the input does not change by more
than 0.015 VDC, with an applied input voitage of 5-10 VDC,
.and 2) with 120 VAC (60 HZ) applied for at Teast 30 seconds
across the input, the reading on the output does not exceed
15 vDC.
The Frequency is based on plant operating experience with
regard to channel OPERABILITY, which demonstrates the
failure of a channel in any 18 month interval is rare.

SURVEILLANCE SREQT3T371
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CEACs

B 3.3.3
BASES

SURVEILTANCE SREF3T3T3T (continued)

REQUIREMENTS =

(After CPC THE TCHANNELEC

Upgrade) frequent

pperat1ona1;

required{channels

TestIntervaliEvaluatio)

e R oAb

SR73:3.3.3
éthe performance ‘0f za sCHANNEL!

spec1fidlsetpn1nt% nalysisa

(continued)
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BASES

CEACs
B 3.3.3

:

URVEILCANCE
EQUIREMENTS
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BASES

SURVEILLANCE
REQUIREMENTS
(After CPC
Upgrade)

REFERENCES 10 CFR 50.

10 CFR 100.

UFSAR, Section 7.2.

NRC Safety Evaluation Report, July 15, 1994

CEN-327, June 2, 1986, including Supplement 1,
March 3, 1989, and Calculation 13-JC-SB-200.
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