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TABLE 3.3-3 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION

‘TOTAL NO. CHANNELS ?égémgﬁs APPLICABLE
FUNCTIONAL UNIT ) ) OF CHANNELS J0 _TRIP_ OPERABLE __MODES ACTION
7. Loss of Power (4.16 kV
Emergency Bus Undervoltage)
a. First Level : . 1, 2, 3, 4
1) Diesel Start 1/Bus - 1/Bus 1/Bus 16
2) Initiation of Load Shed 2/Bus "2/Bus 2/Bus 15 .5
b. Second Level 1, 2, 3, 4
1) Undervo]tage Relays 2/Bus 2/Bus 2/Bus 15 (jj{
~ 2) Timers to Start Diesel 1/Bus 1/Bus 1/Bus 16
i 3) Timers to Shed Load A,' 1/Bus 1/Bus 1/Bus 16
8. Engineered Safety Features N
Actuation System Interlocks
a. Pressurizer Pressure, P-11 3 2 2 1, 2, 3 21
b. DELETED A (]
c. Reactor Trip, P-4 2 2 2 1, 2, 3 23
-_
q, TResdual Heat Removal 3 2 A \,2,3,4 36 -

Pomp Teip ©n
Reg.oe_\\'as Water S'\OFGS&
Tonk Level - Low)

DIABLO CANYON - UNITS 1 & 2 3/4 3-20 i Unit 1 - Amendment 83)\1¢W
Unit 2 - Amendment 83)/1¥%\







CACTION 21

ACTION 22

ACTION 23

ACTION 24

ACTION 25 -

ACTION 29 -

ACTION 35 -

DIABLO CANYON - UNITS 1 & 2 - 3/43-22

-

@ m8LE 3.3-3 (Continu

ACTION STATEMENTS (Continued)

With less than the Minimum Number of Channels OPERABLE, within 1 hour
determine by observation of the associated permissive annunciator
window(s) that the interlock is in its required state for the existing
plant condition, or apply Specification 3.0.3.

With the number of OPERABLE Channels one less than the Minimum Channels
OPERABLE requirement, restore the inoperable channel to OPERABLE status
within 6 hours or be in at least HOT STANDBY within the next 6 hours and
in at least HOT SHUTDOWN within the following 6 hours; however, one
channel may be bypassed for up to 4 hours for surveillance testing per
Specification 4.3.2.1 provided the other channel is OPERABLE.

With the number of OPERABLE channels one less than the Total Number of
Channels, restore the inoperable channel to OPERABLE status within

48 hours or be in at Teast HOT STANDBY within 6 hours and in at least
HOT SHUTDOWN within the following 6 hours.

With the number of OPERABLE channels one less than the Total Number of
Channels, restore the inoperable channel to OPERABLE status within

48 hours or declare the associated pump or valve inoperable and take the
ACTION required by Specification 3.7.1.5 or 3.7.1.2 as applicable.

With the number of OPERABLE channels one less than the Minimum Channels
OPERABLE requirement, restore the inoperable channel to OPERABLE status
within 6 hours or be in at lTeast HOT STANDBY within the next 6 hours:
however, one channel may be bypassed for up to 4 hours for surveillance
SSE§ZEEEper Specification 4.3.2.1 provided the other channel is

With the number of OPERABLE channels less than the Total Number of
Channels, STARTUP and/or POWER OPERATION may proceed provided that
within 6 hours, for the affected RCS Loop Delta-T channel(s), either:

a. The Trip Time Delay threshold power level for zero seconds time
delay is adjusted to 0X RTP, or

b. With the number of OPERABLE channels one less than the Total Number
of Channels, the affected Steam Generator Water Level-Low-Low
channels are placed in the tripped condition.

With the number of OPERABLE channels one less than the Total Number of
Channels. STARTUP and/or PQWER QPERATION may proceed provided the
following conditions are satisfied:

a. ;he inopegab]e channel is placed in the trip condition within 6
ours, an H

b. The Minimum Channels OPERABLE requirement is met; however, the
inoperable channel may be bypassed for up to 4 hours for :
surveillance testing of other channels per Specification 4.3.2.1.
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ACTION 36 With the number of OPERABLE channels one less than the Total
Number of Channels, within 6 hours place the inoperable channel
in cut-out and restore the inoperable channel to OPERABLE status
within 48 hours; or be in at least Hot Standby within the next 6
hours and be in Cold Shutdown within the next 30 hours.






TABLE 3.3-4 (Continued)
ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS -
TRIP SETPOINT ALLOWABLE VALUES .

FUNCTIONAL_UNIT

7. Loss of Power (4.16 kV Emergency Bus
Undervoltage)
a. First Level

1) Diesel Start > 0 volts with a > 0 volts with a
< 2.8 second time delay < g .8 second time delay
an an
A > 2583 volts with a > 2583 volts with
< 10 second time delay < 10 second time delay
2) Initiation of Load Shed One relay One relay
> 0 volts with a > 0 volts with a .
< g second time delay < g second time delay
an an
> 2583 volts with a > 2583 volts with a
<.25 second_time delay <.25 second time delay
with one relay with one relay
> 2870 volts, instantaneous - > 2870 volts, instantaneous

b. Second Level
1) Diesel Start

2) Initiation of Load Shed

0 second time delay
785 volts with a
0 second time delay

0 second time delay
785 volts with a

2
it
2
%785 volts with a
3
0 second time delay 2

2
it
2
?785 volts with a
3
2

IAVIALY
II\IVIAIV

8. Engineered Safety Features Actuation

System Interlocks )
< 1917.5 psig

a. Pressurizer Pressure, P-11 < 1915 psig
b. DELETED
c. Reactor Trip, P-4 N.A. N.A.
NOTE 1: Time constants utilized in the lead-lag compensator for Steam Pressure - Low are 7 = 50 seconds
and t2 = 5 seconds.

NOTE 2: Steam Generator Water Level Low- Low Trip Time Delay
1D = Bl(P) + B2(P)“ + B3(P) + B4

Where: P = RCS Loo? AT Equivalent to Power (%RTP), P = 50% RTP
TD = Time delay for Steam Generator Water Leve] Low-Low (in seconds)
Bl = -0.007128
B2 = +0.8099
B3 = -31.40
B4 = +464.1

NOTE 3: Time constants utilized in the rate-lag compensator for Negative Steam Line Pressure Rate-High are 73 = 50
seconds and t4 = 50 seconds.
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4. Residuo) Heat Remova)
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TABLE 4.3-2 (Continued) _ -
TION SYS

ENGINEERED SAFETYSJ ATURES A

FUNCTIONAL UNIT

6. Auxiliary Feedwater (Continued)
d. Undervoltage - RCP
e. Safety Injection

7. Loss of Power

a. 4.16_kV Emergency Bus
Level 1

b. 4.16_kV Emergency Bus
Level 2

8. Engineered Safety Feature
Actuation System Interlocks

a. gr$§surizer Pressure,

b. DELETED
Reactor Trip, P-4

C.

?er ormed at least once ever
b

locked below P-11 when Sa
Deleted

{2
(3
(3

than or equal to 464.1 seconds.

DIABLO CANYON - UNITS 1 & 2

Each train shall be tested at least everﬁ . : E i
For the Containment Ventilation Exhaust Radiation - High monitor only, a CHANNEL FUNCTIONAL TEST shall be

EM INSTRUMENTATION

EILLANCE REQUIREMEN

TRIP
ACTUATING
CHANNEL DEVICE MODES FOR
CHANNEL  OPERA- OPERA- MASTER SLAVE  WHICH
CHANNEL CALI- TIONAL TIONAL ACTUATION ~ RELAY  RELAY  SURVEILLANCE

CHECK BRATION  TEST TEST LOGIC TEST TEST TEST IS REQUIRED

N.A. R24 N.A. R24 N.A. N.A. N.A. 1
See Item 1. above for all Safety Injection Surveillance Requirements.

N.A. R N.A. R N.A. N.A. 0 NGA. 1,2, 3,4
N.A. . R N.A. R N.A. N.A. O N.AA. 1, 2,3, 4
N.A. R24 Q NA. N.A. N.A. 0 N.A. 1, 2, 3
N.A. NGA. N.A. R24 N.A. N.AA. 0 NAL 1, 2, 3

TABLE NOTATIONS
62 days on a STAGGERED TEST BASIS.

f 31 days.
rip function automatical]¥ g]ockgdyabove P-11 (Pressurizer Pressure Interlock) setpoint and is automatically
k ety Injection on Steam Line Pressure-Low is not blocked.

For Mode 3, the Trip Time Delay associated with the Steam Generator Water Level-Low-Low channel must be less
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ENGINEERED SAEETYS

TABLE 4.3-2 (Continued]
TURES. ACTUATIUN SYSTEM INSTRUMENTATION

FUNCTIONAL UNIT

Qa. ﬂea(&uo.\ \'\QQ‘\' ?emoum\
?QM? T on
'Regoe.\'\n
Tank Level - Low

Woler 'S-\oro;se.

URVETLLANCE REQUIREMENTS
TRIP
ACTUATING
CHANNEL DEVICE MODES FOR
CHANNEL PERA- OPERA- MASTER SLAVE  WHICH
CHANNEL CALI- TIONAL TIONAL ACTUATION  RELAY RELAY  SURVEILLANCE
CHECK BRATION  TEST [EST LOGIC TEST TEST TEST IS_REQUIRED
S R24 Q N.h R24 N N \,2,3,4
=3
n
@
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INSTRUMENTATION . '

» r

BASES

REACTOR PROTECTION SYSTEM and ENGINEERED SAFETY FEATURES ACTUATION SYSTEM
INSTRUMENTATION (Continued)

ESF response times specified in Table 3.3-5, which include sequential operation of
the RWST and VCT valves (Table Notations 4 and 5), are based on values assumed in the
non-LOCA safety analyses. These analyses take credit for injection of borated water
from the RWST. Injection of borated water is assumed not to occur until the VCT
charging pump suction isolation valves are closed following opening of the RWST
charging pump suction isolation valves. When the sequential operation of the RWST and
VCT valves is not included in the response times (Table Notation 7), the values
specified are based on the LOCA analyses. The LOCA analyses takes credit for
injection flow regardless of the source. Verification of the response times
specified in Table 3.3-5 will assure that the assumptions used for the LOCA and
non-LOCA analyses with respect to the operation of the VCT and RWST valves are valid.

For slave relays in the ESF actuation system circuit that are Potter & Brumfield type
MDR relays, the SLAVE RELAY TEST is performed on a refueling frequency. The test
frequency is based on relay reliability assessments presented in WCAP-13878,
"Reliability Assessment of Potter and Brumfield MDR Series Relays," WCAP-13900,
"Extension of Slave Relay Surveillance Test Intervals," and WCAP-14117, "Reliability
Assessment of Potter and Brumfield MDR Series Relays." These reliability assessments
are relay specific and apply only to Potter and Brumfield MDR series relays. Note
that for normally energized applications, the relays may have to be replaced
periodically in accordance witn the guidance given in WCAP-13878 for MDR relays.

Undervoltage protection will generate a loss of power diesel generator start in the
event a loss of voltage or degraded voltage condition occurs. The diesel generators
provide a source of emergency power when offsite power is either unavailable or is
insufficiently stable to allow safe unit operation. The first level undervoltage
relays (FLURs) detect the loss of bus voltage (less than 69% bus voltage). The
second level undervoltage relays (SLURs) provide a second level of undervoltage
protection which protects all Class 1E loads from short or long term degradation in
the offsite power system. The SLUR allowable value is the minimum steady state
voltage needed on the 4160 volt vital bus to ensure adequate voltage is available for
safety related equipment at the 4160 volt, 480 volt, and 120 volt levels.

ON - UNITS 1 -1b i - d
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Insert D

The RWST low level trip of the RHR pumhs, the only automatic action in the -
switchover to the containment recirculation sump, assures that continued cooling
is provided by the ECCS to remove decay heat. After the RWST low level trip is
received, operators manually switch the source of water for the ECCS pumps to
the containment recirculation sump. Switchover from the RWST to the
containment sump must occur before the RWST empties to prevent damage to
the ECCS pumps and a loss of core cooling capability. For similar reasons,
switchover must not occur before there is sufficient water in the containment
sump to support RHR pump suction. Furthermore, early switchover must not
occur to ensure that sufficient borated water is injected from the RWST. This
ensures the reactor remains shut down in the recirculation mode.

The RWST low level trip of the RHR pumps is included in the RHR pump control
system and is not a part of the solid state protection system. Each of the three
channels. is provided with a cut-out feature, which allows the channel to be
bypassed. A channel may be placed in the cut-out mode for up to 48 hours to
allow maintenance and testing. This places the system in a two-out-of-two trip
logic.
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FUNCTIONAL UNIT

7. Loss of Power (4.16 kV
Emergency Bus Undervoltage)

a. First Level
1) Diesel Start
2) Initiation of Load Shed
b. Second Level
1) Undervoltage Relays
2) Timers to Start Dijesel
3) Timers to Shed Load

8. Engineered Safety Features
Actuation System Interlocks

a. Pressurizer Pressure, P-11
b. DELETED
c. Reactor Trip, P-4

9. Residual Heat Removal Pump Trip

on Refueling Water Storage
Tank Level - Low

DIABLO CANYON - UNITS 1 & 2

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

TOTAL NO. CHANNELS
OF CHANNELS T0_TRIP
1/Bus 1/Bus
2/Bus 2/Bus
2/Bus 2/Bus
1/Bus 1/Bus

' 1/Bus 1/Bus
3 2
2 2
3 2

3/4 3-20

MINIMUM
CHANNELS

OPERABLE

1/Bus
2/Bus

2/Bus
1/Bus
1/Bus

APPLICABLE
MODES

1, 2, 3, 4

Unit 1 - Amendment
Unit 2 - Amendment

ACTION

16
15

15

16
16

21

23

e

%
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ACTION 21

ACTION 22

ACTION 23

ACTION 24

ACTION 25

ACTION 29

ACTION 35

ACTION 36

TABLE 3.3-3 (Continued)

ACTION STATEMENTS (Continued)

With less than the Minimum Number of Channels OPERABLE, within 1 hour
determine by observation of the associated permissive annunciator
window(s). that the interlock is in its required state for the existing
plant condition, or apply Specification 3.0.3.

With the number of OPERABLE Channels one less than the Minimum Channels
OPERABLE requirement, restore the inoperable channel to OPERABLE status
within 6 hours or be in at least HOT STANDBY within the next 6 hours and
in at least HOT SHUTDOWN within the following 6 hours; however, one
channel may be bypassed for up to 4 hours for surveillance testing per
Specification 4.3.2.1 provided the other channel is OPERABLE.

With the number of OPERABLE channels one less than the Total Number of
Channels, restore the inoperable channel to OPERABLE status within

48 hours or be in at least HOT STANDBY within 6 hours and in at least
HOT SHUTDOWN within the following 6 hours.

With the number of OPERABLE channels one less than the Total Number of
Channels, restore the inoperable channel to OPERABLE status within

48 hours or declare the associated pump or valve inoperable and take the
ACTION required by Specification 3.7.1.5 or 3.7.1.2 as applicable.

With the number of OPERABLE channels one less than the Minimum Channels

OPERABLE requirement, restore the inoperable channel to OPERABLE status

within 6 hours or be in at least HOT STANDBY within the next 6 hours;

however, one channel may be bypassed for up to 4 hours for surveillance

Sesting per Specification 4.3.2.1 provided the other channel is
PERABLE.

With the number of OPERABLE channels less than the Total Number of
Channels, STARTUP and/or POWER OPERATION may proceed provided that
within 6 hours, for the affected RCS Loop Delta-T channel(s), either:

a. The Trip Time Delay threshold power level for zero seconds time
delay is adjusted to 0% RTP, or

b. With the number of OPERABLE channels one less than the Total Number
of Channels, the affected Steam Generator Water Level-Low-Low
channels are placed in the tripped condition.

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

a. The inoperable channel is placed in the trip condition within 6
hours, and

b. The Minimum Channels OPERABLE requirement is met; however, the
‘inoperable channel may be bypassed for up to 4 hours for
surveillance testing of other channels per Specification 4.3.2.1.

With the number of OPERABLE channels one less than the Total Number of
Channels, within 6 hours place the inoperable channel in cut-out and
restore the inoperable channel to OPERABLE status within 48 hours; or be
in at least Hot Standby within the next 6 hours and be in Cold Shutdown
within the next 30 hours.

DIABLO CANYON - UNITS 1 & 2 3/4 3-22







TABLE 3.3-4 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS

FUNCTIONAL UNIT

7. Loss of Power (4.16 kV Emergency Bus
Undervoltage)
a. First Level
1) Diesel Start

2) Initiation of Load Shed

b. Second Level
1) Diesel Start

2) Initiation of Load Shed

8. Engineered Safety Features Actuation
System Interlocks
a. Pressurizer Pressure, P-11
b. DELETED _
c. Reactor Trip, P-4

9. Residual Heat Removal Pump Trip on
Refueling Water Storage Tank Level - Low

TRIP SETPOINT

0 volts with a
0.8 second time delay

n

> 2583 volts with a

< 10 second time delay
One relay .

> 0 volts with a

< 4 second time delay

an

> 2583 volts with a

<.25 second_time delay
with_one relay

> 2870 volts, instantaneous

> 3785 volts with a
< 10 second time delay
> 3785 volts with a
< 20 second time delay

AV

IA

1915 psig
N.A.
32.56%

ALLOWABLE VALUES

SAAIV [AlV

n

0
0
d
2

volts with a
.8 second time delay

583 volts with

10 second time delay

ne relay

> 0 volts with a
< 4 second time delay

an

> 2583 volts with a
<.25 second_time delay
with one relay
2870 volts, instantaneous

3785 volts with a
10 second time delay
3785 volts with a
20 second time delay

v

2
h
2
=

< 1917.5 psig

N.

<
>

NOTE 1: Time constants utilized in the lead-lag compensator for Steam Pressure - Low

and 12 = 5 seconds. -

NOTE 2: %team Generator Water Level Low-Low Trip Time Delay

D = B1(P)

+ B2(P)“ + B3(P) + B4
Where: ¥D

Time de
Bl = -0.007128
B2 = +0.8099
B3 = -31.40
B4 = +464.1

RCS Loo? AT Equivalent to Power (%RTPE, P = 50% RTP
ay for Steam Generator HWater

evel Low-Low (in seconds)

A.

33.68% and
31.44%

are 171 = 50 seconds

NOTE 3: Time constants utilized in the rate-lag compensator for Negative Steam Line Pressure Rate-High are 73 = 50

seconds and 74 = 50 seconds.

DIABLO CANYON - UNITS 1 & 2
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SEE PSRC INTERPRETATION 96-09

TABLE 4.3-2 (Continued)
ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION
SURVEILLANCE REQUIREMENTS
P
ACTUATING
CHANNEL DEVICE MODES FOR
CHANNEL ~ OPERA- OPERA- MASTER SLAVE WHICH
CHANNEL CALI- TIONAL TIONAL ACTUATION RELAY  RELAY SURVEILLANCE

FUNCTIONAL UNIT CHECK BRATION  TEST TEST LOGIC TEST TEST TEST IS REQUIRED
6. Auxiliary Feedwater (Continued)

d. Undervoltage - RCP N.A. R24 N.A. R24 N.A. N.A. N.A. 1

e. Safety Injection See Item 1. above for all Safety Injection Surveillance Requirements. ‘
7. Loss of Power

a. 4.16_kV Emergency Bus N.A. R N.A. R N.A. N.A. N.A. 1, 2, 3, 4

Level 1
b. 4.16_kV Emergency Bus N.A. R N.A. R N.A. N.A. N.A. 1, 2, 3, 4
Level 2

8. g1neered Safety_ Feature

Actuation System Interlocks

a. grﬁisur1zer Pressure, _N.A. R24 qQ - N.A. N.A. N.A. N.A. 1, 2, 3

N b. DELETED

c. Reactor Trip, P-4 N.A. N.A. N.A. R24 N.A. N.A. N.A. 1, 2,

9. Residual_Heat Removal Pump Trip S R24 Q N.A.  R24 N.A. - N.A. 1,2, 3,4

t2

DIABLO CANYON - UNITS 1 & 2

on Refue11ng Water Storage
Tank Level = Low

TABLE NOTATIONS

Each train shall be tested at least ever

62 days on a STAGGERED TEST BASIS.
For the Containment Vent1]at1on Exhaust adiation - High monitor only, a CHANNEL FUNCTIONAL TEST shall be
?erformed at least once ever

function automaticall ¥ g ocked above P-11 (Pressurizer Pressure Interlock) setpoint and is automatically
b ?cgeg below P-11 when Safety Injection on Steam Line Pressure-Low is not blocked.
ele

For Mode 3, the Trip Time Delay associated with the Steam Generator Water Level-Low-Low channel must be less
than or equa] to 464.1 seconds.

3/4 3-35 Unit 1 - Amendment

Unit 2 - Amendment







INSTRUMENTATION . _ .

BASES

REACTOR_PROTECTION SYSTEM and ENGINEERED SAFETY FEATURES ACTUATION SYSTEM
INSTRUMENTATION (Continued) :

. ESF response times specified in Table 3.3-5, which include sequential operation of
the RWST and VCT valves (Table Notations 4 and 5), are based on values assumed in the
non-LOCA safety analyses. These analyses take credit for injection of borated water
from the-RWST. Injection of borated water is assumed not to occur until the VCT
charging pump suction isolation valves are closed following opening of the RWST
charging pump suction isolation valves. When the sequential operation of the RWST and
VCT valves is not included in the response times (Table Notation 7), the values
specified are based on the LOCA analyses. The LOCA analyses takes credit for
injection flow regardless of the source. Verification of the response times
specified in Table 3.3-5 will assure that the assumptions used for the LOCA and
non-LOCA analyses with respect to the operation of the VCT and RWST valves are valid.

For slave relays in the ESF actuation system circuit- that are Potter & Brumfield type
MDR relays, the SLAVE RELAY TEST is performed on a refueling frequency. The test
frequency is based on relay reliability assessments presented in WCAP-13878,
"Reliability Assessment of Potter and Brumfield MDR Series Relays," WCAP-13900, .
"Extension of Slave Relay Surveillance Test Intervals," and WCAP-14117, "Reliability
Assessment of Potter and Brumfield MDR Series Relays." These reliability assessments
.are relay specific and apply only to Potter and Brumfield MDR series relays. Note
that for normally energized applications, the relays may have to be replaced
periodically in accordance with the guidance given in WCAP-13878 for MDR relays.

Undervoltage protection will generate a loss of power diesel generator start in the
event a loss of voltage or degraded voltage condition occurs. The diesel generators
provide a source of emergency power when offsite power is either unavailable or is
insufficiently stable to allow safe unit operation. The first level undervoltage
relays (FLURs) detect the loss of bus voltage (less than 69% bus voltage). The
second level undervoltage relays (SLURs) provide a second level of undervoltage
protection which protects all Class 1E loads from short or long term degradation in
the offsite power system. The SLUR allowable value is the minimum steady state
voltage needed on the 4160 volt vital bus to ensure adequate voltage is available for
safety related equipment at the 4160 volt, 480 volt, and 120 volt levels. '

The RWST low level trip of the RHR pumps, the only automatic action in the switchover
to the containment recirculation sump, assures that continued cooling is provided by
the ECCS to remove decay heat. After the RWST low-level trip is received, operators
manually switch the source of water for the ECCS pumps to the containment

. recirculation sump. Switchover from the RWST to the containment sump miust occur

before there is sufficient water in the containment sump to support RHR pump suction.
Furthermore, early switchover must not occur to ensure that sufficient borated water
is injected from the RWST. This ensures the reactor remains shut down in the

» recirculation mode. .

The RWST low level trip of the RHR pumps is included.in the RHR pump control system
and is not a part of the solid state protection system. Each of the three channels
is provided with a cut-out feature, which allows the channel to be bypassed. A
channel may be placed in the cut-out mode for up to 48 hours to allow maintenance and
testing. This places the system in a two-out-of-two trip. logic.

DIABLO CANYON - UNITS 1 &2 - B 3/4 3-1b Unit 1 - Amendment BEY\RY}\TIEY\1R
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ACTIONS (continued)

. . ESFAS Instrumentation.
3.3.2

CONDITION

REQUIRED ACTION

COMPLETION TIME

I. One channel inoperable.

---------- NOTE------vcecun--
The inoperable channel may

B

be bypassed for up to
4 hours for surveillance,
testing of other channels.

6 hours

12 hour T33427

r:;&dl?

( 633-127

( é §-3r2.‘%>
DCPP Mark-up of NUREG-1431, Rev. 1 3.3-33

— E\ —
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Enclosure 5A page 3.3-33
Insert ACTION K

PG&E Letter DCL-98-167

Attachment 2

Insert for Q 3,3-29

K. One channel inoperable

1K.2.1

K22

Place the channel in
cut-out.

Return the inoperable
channel to an
OPERABLE status.

Be in MODE 3.
AND

Be in MODE 5.

6 hours

48 hours

54 hours

84 hours

- €2 -






. . . ESFAS Instrumentation
) : 3.3.2

SURVEILLANCE REQUIREMENTS _(continued) .
SURVEILLANCE FREQUENCY

SR 3.3.2.11  ----mmececceceaa.. NOTE--=vccccecmcacadana-

Pér‘form TADOT .

SR 3.3.2.12 PJN,; ACTUATION LoGic TEST 24 mufkiﬁa‘g.

;}3'%-2‘,3 - -—“‘AbT-E—-—-———'—
Rechin & etporu t t vequived —
&ituud I:fn'zkh‘:‘-u&:iﬁ& . (3 3-)39
Pe{‘ForM mDOT. ’8 HO’IJH\P‘&
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' ' . ESFAS Instrumentation
: ( 3.3.2

Q . APPLICABLE MODES ' ED
OR OTHER -
, SPECIFIED REQUIRED SURVEILLANCE  ALLOWABLE TRIP
FUNCTION  *  CONDITIONS CHANNELS  CONDITIONS  REQUIREMENTS VALUE  SETPOINT®S*
b-Refueling 1234 4 % R332l  a[ISR-ad  xfI-and
Laval—tow-Low SR—3-3-2-10 )

r_7 ' ' f 3 (continued)
- Raviower—s—-Notaa—LUnit—spas c-implemantations-mav-contain-on Al lowable-Aalua-dapending—on ED
F/M —— " IEH,
L9 Pesiboal Heok 1234 3 K Ses32l &338% 52%7 |
kmava.l ngﬂL SR 3.3.29 > 31.99% ¢
sR33u T —

é'bua? fc. Ledel -l
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. v . ESFAS Instrumentation @
) B 3.3.2

" B 3.3 INSTRUMENTATION

B 3.3.2 Engineered Safety Feature Actuafion System (ESFAS) Instrumentation

BASES

BACKGROUND

The ESFAS initiates necessary safety systems, based on the values of
selected unit parameters, to protect against violating core design
limits and the Reactor Coolant System (RCS) pressure boundary. and
to mitigate accidents. L o

The ESFAS instrumentation is segmented into three distinct but

~interconnected modules as identified below:

e  Field transmitters or ?rocess sensors_and instrumentation:
provide a measurable electronic signal based on the physical
characteristics of the parameter being measured:

e  Signal pracessing equipment including analeg Higitdliprotection
system, field contacts, and protection channel sets:" provide
signal conditioning, bistable set?oint comparison, process
algorithm actuation, compatible electrical signal output to
-protection system devices. and control board/control room/
miscellaneous indications: and : .

e  Solid State Protection System (SSPS) including input. logic,
and output bays: initiates the proper unit shutdown or
engineered safety feature (ESF) actuation in accordance with
the defined logic and based on the bistable outputs from the
signal process control and protection system.

Eield Transmitters _or Sensors '

To meet the design demands for redundancy and reliability, more than
one. and often as many as four, field transmitters or sensors are
used to measure unit parameters. In many cases, field transmitters
or sensors that input to the ESFAS are shared with the Reactor Trip
System (RTS). In some cases, the_same channels also provide control
system inputs. To account for calibration tolerances and instrument
drift, which are assumed to occur between calibrations, statistical
allowances are provided in the Trip Setpoint and Allowable

~

The' residual heet repmovall
PUmpe e or refveting ek
streqe Asalk leuel-low s not+ .
Prowessed b, +he SSpS. The eSSociated

rddy: crt lotokd jp e residucd
“\MAE mwet  pump3 conbeol System

ljzllélzucz;zz
(continued)
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. - .ESFAS Instrumentation
) B 3.3.2

(}7, BASES (continued) o

) APPLICABLE . Eachggf the analyzed accidents can be detected by one or
SAFETY ANALYSES. re ESFAS Functions. One of the ESFAS Functions is the

LCO, AND primary actuation signal for that accident. An ESFAS
APPLICABILITY Function may be the primary actuation signal for more than one type
of accident, A? ESFAS Function may also be a secondar . or backup

PEP e

éh"L ¢ ou.} Sttt .
manual 1nitiation, not specitically credited in the acc1dent safety
analysis, are qua11tat1ve1y credlted in the safety analysis and the

. NRC staff approved licensing basis for the unit. These Functions

may provide protection for conditions that do not require_dynamic
transient analysis to demonstrate Function performance. These
Functions may also serve as backups to Functions that were credited
in the accident analysis (Ref. 3). .

The LCO regu1res all instrumentation performing an ESFAS Function to
be OPERABL Failure of any instrument renders the affected
Ehangel(s) inoperable and reduces the reliability of the affected

- Functions

The LCO generally requ1res OPERABILITY of four or three channels in
each instrumentation function and two channels in each logic ang
"manual .initiation function. The two-out-of-three and the
. two-out-of -four configurations allow one channel to be tmpped or im
(&ﬁj ' hypquged«dur1ng maintenance or testing without causing an ESFAS .
st ] Shitiation. Two logic or manual initiation channels are required to
ensure no single random failure disables the ESFAS.

The required channels of ESFAS 1nstrumentat1on provide unit
protection in the event of any of the analyzed accidents. ESFAS
-protection functions are as follows:

1. Safety Injection

Safety Injection (SI) provides two primary functions:

1. Primary side water addition to ensure maintenance or
recovery of reactor vessel water level (coverage of the
active fuel for heat removal, clad integrity. and for
limiting peak clad temperature to < 2200°F): and

(continued)

—~
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Insert A

Residual Heat Removal Pump Trip on Refueling Water Storage Tank
Level - Low

At the end of the injection phase of a LOCA, the RWST will be nearly
empty. Continued cooling must be provided by the ECCS to remove
decay heat. The source of water for the ECCS pumps is manually
switched to the containment redirculation sump. This pump trip feature is
blocked if the RHR pumps are already taking suction from the
containment recirculation sump. The low head RHR pumps draw the
water from the containment recirculation sump, the RHR pumps pump the
water through the RHR heat exchanger, inject the water back into the
RCS, and supply the cooled water to the other ECCS pumps. Switchover
from the RWST to the containment sump must occur before the RWST
empties to prevent damage to the RHR pumps and a loss of core cooling
capability. For similar reasons, switchover must not occur before there is
sufficient water in the containment sump to support RHR pump suction.
Furthermore, early switchover must not occur to ensure that sufficient
borated water is injected from the RWST. This ensures the reactor
remains shut down in the recircutation mode.

During the injection phase of a LOCA, the RWST is the source of water
for all ECCS pumps. The RHR pump trip on RWST low level provides
protection against a loss of water for the ECCS pumps and indicates the
end of the injection phase of the LOCA. The RWST is equipped with
three level transmitters. These transmitters provide no control functions.
Therefore, a two-out-of-three logic is adequate to initiate the protection
function actuation.

The Allowable Value/Trip Setpoint upper limit is selected to ensure
adequate water inventory in the containment sump to provide RHR pump
suction. The high limit also ensures enough borated water is lnjected to
ensure the reactor remains shut down.

The transmitters are located in an area not affected by HELBs or post
accident high radiation. Thus, they will not experience any adverse
environmental conditions and the trip setpoint reflects only steady state
instrument uncertainties.

— B7 -






® I
Insert A (conﬁﬁued)

This Function must be OPERABLE in MODES 1, 2, 3, and 4 when there is
a potential for a LOCA to occur, to ensure a continued supply of water for
the ECCS pumps. This Function is not required to be OPERABLE in
MODES 5 and 6 because there is adequate time for the operator to
evaluate unit conditions and respond by manually starting systems,
pumps, and other equipment to mitigate the consequences of an
abnormal condition or accident. System pressure and temperature are
very low and many ESF components are prevented from actuating to
.prevent inadvertent overpressurization of unit systems or are not required
to be operable. .

- E% -




3
. k.
" n‘i Y ! 2
P -7 ‘
.-
. N
A
Lot tIn I
)
. )
i )




. _ . ESFAS Instrumentation

B 3.3.2 (ijZ)

BASES

APPLICABLE -  AutomaticSwitchover—to-Containment—Sump—
SAFETY ANALYSES. T Automatic-ACtHItIon-L6aIc-anc-ACtHIEIOR-RAIIYS
LCO, and .
APPLICABILITY Automatic—actuation—logic—and-actuation-relays
(continued) eonsist—of-the-same—features—and-operate—in-the-same
manner—as-described—for—ESFAS-Function—i—-b-

vvvvv

b_e__ Autamatie Suydtehavan &n Lontadinmant Crmmn  Dafinldina
. . FRILWVINTU L VA, VYT LTV VST A3 AN S AL Al

JALZAZZALL SMAWETLAL M AT AAEA A R M A "A
wa_féer Staraga . Tank (RLICTY owtoincigdant
LA T.A AL A R 8 S LA L) s WA LAC NS § AT AAASEATACAARLA A" A"MA A"

sth Cafaty Inanatsd s = -
L A LA C LS, AR 3 850 § Vﬁm-m%_",qth 19n€a;nmen

Cuimn t aual _Uin
D et AN O i - G H

During the injection phase of a LOCA, the RWST is the
source of water-for all ECCS pumps. A low dow level
in the RWST-eeincident—with—an-SI-sigrat provides
protection against a loss of water for the ECCS pumps
and indicates the end of the injection phase of the
LOCA. The RWST is equipped with feur thregilevel
transmitters. These transmitters provide o control
functions. Therefore, a two-out-of-thre&feur logic is

adequate to initiate the protection Function
actuation.

sufficient—a~fourth~channal-has-beep-added-for :
inereased-reliabitity- <<zngz£<a=z_>
The RWST-Low Low Allowable Value/Trip Setpoint has
selected-to-ensure-switchover—occurs-bafore-the-RHST

empties—to-prevent—EC6S-pump-damage—he upper limit
. is selected to ensure enough borated water is injected
to ensure the reactor remains shut down. The high
1imit also ensures adequate water inventory in the
containment sump to provide ECCS pump suction.

The transmitters are located in an area not affected
by HELBs or post accident high radiation. Thus, they
will not experience any adverse environmental
conditions and the Trip Setpoint reflects only steady
state instrument uncertainties.

(continued)
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B 3.3.2

" BASES

APPLICABLE . b—e- AutomaticSwitchover—to-Containment

SAFETY ANALYSES. Sump—Refueling-WaterStoraga—Ttank—(RWST)

LCO and Laual Lo Lo Casncidant Listh Cafaty ITnjantinn
» LA 0. "R 4 LA ATALSETAT A RS L RA” AIA AT A 0 S0 L A SNETAS RIS § PR AN ATATAS w\.JI‘I

APPLICABILITY : ahd-Coincidant-With-Contairment—Sump-Lavel—High
feontinued)

*(continued)
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BASES

’ n

ESFAS Instrumentatio
B 3.3.2

o g

APPLICABLE N b—&- - Automatic-Switchover to-Lontainment
SAFETY ANALYSES, " Sump—Refueling-Water—Storage—lank—{RWSTS
LCO, and Leveld—Lowtow-Goincident-With-Safaty—Injection
APPLICABILITY ang-Coincidant-With-Containment—Sump-tavel—High
feonsined) T

8.

Fhese FHiSEFunctions must be OPERABLE in MODES 1. 2.
3, and 4 when there is a potential for a LOCA to
occur, to ensure a continued supply of water for the
ECCS pumps. Fhese ThHisiFunctions are isinot required
to be OPERABLE in MODES™S and 6 because there is
adequate time for the operator to evaluate unit
conditions and respond by manually starting systems,
pumps, .and other equipment to mitigate the
consequences of an abnormal condition or accident.
System pressure and temperature are very low and many
ESF components are administratively locked out or
otherwise prevented from actuating to prevent
inadvertent overpressurization of unit systems.

ngineer afi F re Actuation nterlocks

To allow some flexibility in unit operations, several
interlocks are included as part of the ESFAS. These
interlocks_permit the Oﬁerator to block some signals,
automatically enable other signals, prevent some actions
from occurring, and cause other actions to occur. The
interlock Functions back up manual actions to ensure
bypassable functions are in operation under the conditions
assumed in the safety analyses.

a. Enq%neered Safety Feature Actuation System

Interlocks — Reactor Trip, P-4

The P-4 interlock is enabled when a reactor trip
breaker (RTB) and its associated bypass breaker is

open. ’

ciationtc. blocked a8t 50 e dalan
This Function allows operators to take-manual—centret
RANUSIIYEBIGCKPTRECEUAtion of SI systems after the
initial phase of injection is complete. Once SI is
blocked. automatic actuation of SI cannot occur until
the RTBs have been manually.closed. The functions of
the P-4 interlock are:

£

(continued)
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ESFAS Instrumentation '

B 3.3.2
(""7‘ . BASES
B ACTIONS . and (continued)
e nlt%macl*gg«g“ font Mﬁbwrﬁﬁaw.retf Time@is%mﬁﬁ er.i 40
RefaBe %gfaﬂ AatO"’i‘w or *tize triopsrable ‘chanrie) WL I0PERABEE
sLatuSiorinla ﬁ; it 3 mditxmwi\th* ﬁﬁnoursw
ggguires%twe% L £0 b placec i with-in:-thes o cwingg ‘
gaoﬂgg\degmw I‘f‘\%&adﬁc sl "'etjs E ke 3 k’u-?\ {w}} mv- -
500N Opar; ‘., - eXPECIENLE, Wei A CH PR ORI L DOVES: |
1H{onsy Al Yimantier Wi thaut' chaTienaing Unitisystemsts
n?ﬂﬁDEfZ t%ﬁ “Functi%ﬂ _Sﬂﬁbéa\ i%fﬁﬁﬁ?%%éeﬂPERABtﬁz 2t ,

The Required Actions are modified by a Note allows the
inoperable channel to be bypassed for up to hours for
surveillance testing of other channels. The 6 hours allowed to
place the inoperable channel in the tripg:d condition, and the
4 hours allowed for a second channel to be in the bypassed

condition for testing, are justified in Reference 8.

£
s\'-i\:_'.'
' K.l 1612 | :
~TNSET ' ' P
———————Topitioy K appl/es ot L
H S DW
( (continued)
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Condition K applies to s

= Restoring the channel toQPERABLE status or Rlacing the
inoperable channel in the condition within 6 hours is

sufficient to ensure that the Function remains OPERABLE.fand
minimizes the time that the Function may be in a partial trip
condition (assuming the inoperable channel has failed low).
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and returned to an__ngRAB!:E atus wthin Za/ho

.
.
o mbhoosd oo =

. e alfowed Comple down are
based on operating experience. to reach the required unit
conditions from full power conditions in an orderly manner and
without challenging unit systems. In MODE 5. the unit does not

have any analyzed transients or conditions that require the
explicit use of the pump trin function not2d_above

‘e, broucht Yo HODE 3 h;‘\y""
4 Wours Qad MODE S wihe

..é)'s—’

the unif must
ao “-'.,:.

Fre—traxt

f‘"

o

A E hs Thme tes T4 5 Or oE RS Vet T SRS -




€

Y

re :
-

- PR

.

v
e
&
u
o
N




. . ESFAS Instrumentation. (
B 3.3.2

@ BASES
' actions - fE1TK2.1 and

; $ aé Restorjing
the c nne] to OPERABLE status g placing the inoperable channel
in the bypass cgrdition withip/6 hours is safficient to epSure

/}:}h{a the Functitn remains OPERABLE, and minimizes the tipe that

e Function May be in a paftial trip condition (assgp fg the
noperable fhannel has f3 w%d h—?gh‘*”“‘;ow g P:}gq; g@tige Ty
_ . o2 : I Bve *53 n

'\?'

ahfa

& .M.'\v“v -. ‘%‘ ,,:,,,,\, .».\M.}y PO

b8 - 4 3 $O0 tyth&i - < frm

starPing:as the resdit of an ST Ny 3‘J) The "6 hgur Comp etion

‘ﬁ e"7§ Just‘“‘"”h 4 Reference 5. 'If“"Ehe chanp€l cannot be
ped—t6-0RERABLE-S; placed in the ,ygass const1qn

_ fithin 6 hourg? andmei:a VAR “n' '“u”O?ERABL 5 usmthfhf

. bcurs“wzthe unit must” be- Ghghi—fo- S

e\w = -;f.. . ~> A R
s«evezr gder: thar S AF Josing an' |
om‘""le‘ nTimes for skhtdowriare Teas nague based on
f6perat1ng ex mence to reacH the required #hit conditions fr
) nditions in an Orderly mannerAnd without
unit systems. /in MODE 5, the/unit does not have/any
analyzed ransients or cofditions that gmre the explici
EpD functwne dted above.

The geqmred Actions Are modified by a Note that allows/placing a
channel in the bypass condjtion for up to 4 hopfs -for

surveillance testidg. The total/of 12 hours to réa
# hours for a segbad channel to/be bypassed is accgfitable based

) ‘on the results ¢f Reference 8

14

(continued)

Pal™

¥

DCPP Mark-up of NUREG-1431, Rev. 1 Bases B 3.3-120

—~E4 -







. . . ESFAS Instrumentation @
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. BASES

SURVEILLANCE SR_3.3.2.11 (continued)
REQUIREMENTS q-
The SR is modified by a Note that excludes verification of
setpoints during the TADOT. The Functmn tested has no
Insed-B assoc1ated setpoint. @m
 REFERENCES FSAR. Chapter . '

1

2. FSAR, Chapter Z.

3.  FSAR, Chapter 5.
4. IEEE-279-1971.

5 10 CFR 50.49.

6 S

h : LD
1082 WoReVLLE,

EsEinahtn e MEEHGde TDaY SfoR Praotection: Systens
g?%;mh?ﬁsm:ﬁ“ K&“@?e”&iﬁvemi%ﬁ%&ayﬂs%

7. QQQWMensionwof iSTave
i 21994
8. . . 1. . '
9. o
"’23387 3*%aﬁ%’i¥3:y*af%?otterw&’?8mﬁe P

; “ | 4 . eaa s,
EﬂR’*‘ *%*‘Jme %94?3““

WCAP-13632-P-A, Revision 2, “Eﬁnnnanon of Pressure Sensor R:sponsc Time Testing
Reqtmcmmts. January 1996.
13, WCAP-11082, Rew.5", " Wcs-hnghousc, Seipoinr Med ho&alohf

-ﬁ:r PID'I'CC}'!M Stfskm.) siablo aﬂn./m Un:=*d /e 7 g,
24 Ment~ Fuel Cuc o Svauu:*ar n Jtavérq 1953
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Insert B

SR 3.3.2.12

SR 3.3.2.12 is the performance of an ACTUATION LOGIC TEST as
described in TS 1.0 *Definitions.” This SR is applied to the RHR Pump
Trip on RWST Level-Low actuation logic and relays whichare not _ .
processed through the SSPS. This test is performed every refueling -
eutage. The frequency is adequate based on site and industry operatmg
experience, considering equipment reliability and history data. S

3

ap. 3.3.2. >

for

3 : ,
SR 3.3.2.% is the performance of a TADOT.| This test is a
check of the Manual Actuation Function AFW pump~start

onw. It is performed every .
9F181 months. Each Manual Actuation Function is tested up

to, and including, the master relay coils. In some
instances, the test includes actuation of the end device
(i.e., pump starts, valve cycles, etc.). The Frequency is
adequate, based on industry operating experience and is
consistent with the typical refueling cycle. The SR is
modified by a Note that excludes verification of setpoints
during the TADOT for manual initiation Functions. The
manual initiation Functions have no associated setpoints.
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