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B 3.3.1

B 3.3 INSTRUMENTATION

B 3.3.1 Reactor Protection System (RPS) Instrumentation

BASES

BACKGROUND The RPS initiates a reactor trip'to protect against .

violating the core fuel design limits and the Reactor __
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-~~~ —~  (Coolant System (RCS) pressure boundary during afficipated o=
avncrmaiih €S ~COpeTat10nal 0CCYTTEREES [AQOS). By tripping the reactor,

the RPS also assists the Engineered Safety Feature (ESF)
Systems in mitigating accidents.

The protection and monitoring systems have been designed to
assure safe operation of the reactor. This is achieved by
{deuhﬂ:uﬁ limiting safety system settings (LSSS) in terms [

L > of parameters directly monitored by the RPS, as well as the
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The LSSS, defined in this Specification as the Allowable
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threshold for protective system action to prevent exceeding 1
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Acceptable consequences for accidents are that the offsite dose shall be
maintained within 10 CFR 100 limits or other limits approved by the NRC.

During abnormalities, one or more of the following limits is maintained:

ANO-11TS INSERT 5/1/2001
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B 3.3.1
BASES
BACKGROUND RPS Overview
(continued)

The RPS consists of four separate redundant protection

channels that receive inputs of neutron flux, RCS pressure,
RC ow, (BES5) temperature, RCS pump status, reactor buiiding
(RB) pressure, main feedwater (MFW) pump, status, and turbine

status. «\@ @ @

Figurel . FSAR, Chapter ;} (Ref. 1), shows the
arrangement © PS protection channei®’ A
protection channe: 1s composed of measurement channels, a
manual trip channel, a reactor trip moduie (RTM), and
(CORTROLRQD) drive (CRD) trip devices. LCO 3.3.1 provides
requirements for the individual measurement channels. These
channels encompass all equipment and electronics from the
N s0int at which the measured parameter is sensed through the

bistable relay contacts in the trip string. LCO 3.3.2,

"Reactor Protection System (RPS) Manual Reactor Trip,”

LCO 3.3.3, "Reactor Protection System (RPS) —Reactor Trip

Module (RTM)," and LCO 3.3.4, "CENTROF RgJ Drive (CRD) Trip @

Devices," discuss the remaining RPS elements.

The RPS instrumentation measures critical unit parameters
and compares these to predetermined setpoints. If the
setpoint is exceeded, a_channel trip signal is generated. F’1é§:>

The generation of@, triE signals in_any.of the four
RPS channels will result in the trip of the reactor.

(T addition to the

\ Sakety rods,

R N The Reactor Trip System (RTS) contains multipie CRD trip
: v gt ;}. devices, two AC trip breakers, and two DC trip breaker pairs
+he rejula‘J"" rod \ that provide a path for power to the CRD System. :

candd Ps ‘ the power for (AGS¥ Of TNE LROS passes through

e A +e§6 may be X,—\.pelectronic trip assembly (ETA) relays. The system has two

' rnﬂo !35/ the separate paths (or channels), with each path having either
two breakers.or a breaker and an ETA relayqin series. Each ,toafﬁ*uﬂ

@ path provides independent power to the CRDs. Either path éblhw"

can provide sufficient power to operate all CRDs. Two )cfn47uﬂa}
separate power paths to the CRDs ensure that a single ! rect fres
failure that opens one path will not cause an unwanted “‘\fif£SL)/
reactor trip. .’::::\

The RPS consists of four{i ependent protection channels, c;,bb

each containing an RTM. RTM receives signals from its

own measurement channels that indicate a protection channel

trip is required. The RTM transmits this signal to its own

two-out-of-four trip logic and to the two-out-of-four logic

(continued)
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BASES

BACKGROUND RPS Overview (continued)

of the RTMs in the other three RPS channels. Whenever any
two RPS channels GESASBIA GPANDE) tri , the RTM

trip
} in gach channel.actuates to remove 120 VAC power from
its associated CRD trip breaker. o de-eweaqizing ETA relay -
The reactor is tripped by opening circuit breakersvthat

frol errupt thespower supply to the CRDs. Six breakers are
é 657'E€:) installed to increase reliability and allow testing of the
trip system. A one-out-of-two taken twice logic is used to

interrupt power to the rods. :E;?}upka\g}wsev*ab\e

- Y a shutdown bypass and a channel |

The RPS has twoTbypasses:
bypass. Shutdown bypassf{allows the withdrawal of safety
, “ jey  rods EP availability&nd ragig’negative reactivity
7k7/7n9VWCJC' riAon)during unit cooldowns or heatups. Channel bypass
+he Tsaused for maintenance and testing. Test circuits in the
M trip strings allow Complete) testing of @D RPS trip @
Functions. n ’,

The RPS pEFStes i rom the instrumentation channels discussed
next. The specific relationship between measurement
channels and protection channels differs from parameter to
parameter. [ Three basic con igurations are used:

TRSERT
g2.2-3A

~
s,

compietely redunglﬁi measurements (e.g., reactor E
olant flow) with one channel input to each i
protection channel;

i
Four channels-that provide similar; but not identical, k
measurement$ (e.g., power range nuclear ————(:::)
instrumepfation where each RP$/channel monitors a

different quadrant), with op€ channel input to.each

protettion channel; and

outside of the proj€ction channels apd the combined

output providgd each protectiog/fhanne1 (e.g., main

l
edundant measurements with combinatio trip logic ‘
turbine tri tation). }

L ,

These arrangements and the relationship of instrumentation

channels to trip Functions are discussed to assist in 90b4’
understanding the overall effect of/instrumentation channel
failure. BN
Lbenw
(continued)
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Also, an automatic bypass is provided at low power levels for the Main Turbine
Trip and the Loss of Main Feedwater Pump Functions.

ANO-1ITS INSERT 5/1/2001
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BACKGROUND
(continued)
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Power Range Nuclear Instrumentation

power Range Nuclear Instrumentation channels provide inputs

to the followingetrip Functions:
1. Nuclear Oveﬁﬂ Ower

a. Nuclear Overpower—High Setpoint;
b. Nuclear Overpower—Low Setpoint;
7. Reactor Coolant Pump to Power;

8. Nuclear Overpower RCS Flow and Measured AXIAL POWER
IMBALANCE (Power Imbalance Flow);

9. Main Turbine Trip (CEZEZEZUOi] Pressure); and

10. Loss of Main Feeduater Pumps (Control Oil

Pressure).

The power range instrumentation has four 11near(§§§§i}
channels, one for each core quadrant. Each channel feeds
one RPS protection channel: Each channel originates in a
detector assembly containing two uncompensated ion chambers.
The ion chambers are positioned to represent the top half
and bottom half of the core. The individual currents from
the chambers are fed to individual linear amplifiers. The
summation of the top and bottom is the total reactor power.
The 4iFference Of AHtop minus the bottom neutron signal is
the measared AXIAL POWER IMBALANCE of the reactor core.

Reactor -! Outlet Temperature

The Reactor (BElant Syskem)Outlet Temperature provides input
to the following Functions:

2. \HighSOut]et}Temperature; and

5. RCS Variabie Low Pressure.

The Outiet Temperature is measured by two resistance
elements in each hot leg, for a total of four. One

temperature detector is associated with each protection
channel.

(continued)
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The Main Turbine Trip and Loss of Main Feedwater Pumps Functions utilize the
Power Range Nuclear Instrumentation only for enabling/disabling the operating
bypass at low power levels.

ANO-1ITS INSERT 5/1/2001



RPS Instrumentation

B 3.3.1
BASES
BACKGROUND Reactor Coolan m_Pressyre
(continued)
The Reactor Coolant System Pressure provides input to the
following Functions:
3. RCS High Pressure;
4. RCS Low Pressure;
§. RCS Variable Low Pressure; and
11.  Shutdown Bypass RCS High Pressure.
The RPS inputs of reactor coolant pressure are provided by
two pressure transmitters in each hot leg, for a total of
four. One sensor is associated with each protection
channel.
Reactor Building Pressure
The Reactor Building Pressure measurements provide input
only to the Reactor Building High Pressure trip, Function 6.
There are four RB High Pressure sensors, one associated with
each protection channel.
Reactor Coolant Pump Power Monitorin
Reactor coolant pump power monitors are inputs to the
Reactor Coolant Pump to Power trip, Function 7. Each RCPy=
is me -
TNSERT
RB33-SA
Reactor Coplant System Flow
The Reactor Coolant System Flow measurements are an input to
the Nuclear Overpower RCS Flow and Measured AXIAL POWER
IMBALANCE trip, Function 8. The reactor coolant flow inputs
to the RPS are provided by eightdifferential
pressure transmitters, four on each loop, which measure flow
{continued)
BWOG STS
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a current transformer providing the current input to the associated RCP
underpower relay, and the bus voltage is measured by a potential transformer
providing the voltage input to the associated RCP underpower relays. Each

RCP underpower relay provides individual RCP status to each protection
channel.

ANO-11ITS INSERT 5/1/2001
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BASES

BACKGROUND Reactor Coolant System Flow (continued)

through calibrated flow tubes. One flow input in each loop
is associated with each protection channel.

Main Turbine Automatic Stop 0il Pressure

Main Turbine Automatic Stop 0il Pressure is an input to the

Main Turbine Trip (Cdh 0i1 Pressure) reactor trip, \

Function 9. Each of the four protection channels receive
turbine status information from @h€ safié) four pressure (w
i 01

switches monjtoring main turbine automatic stop

ressure. . AP OQREITISCAt o WEPT B2 pravided to AN RES o /17
(aAurbing n act buffers in each protection channe

continuously monitor the status of the contact inputs and
initiate an RPS trip when aiturbine trip is indicated. (:::)

Feedwater Pump Control 0il Pressure

Feedwater Pump Control 0il Pressure is an input to the Loss
of Main Feedwater Pumps (Control 0il Pressure) trip,
Function 10. Control oil pressure is measured by four
switches on each feedwater pump. One switch on each pump is
associated with each protection channel.

The RPS is designed with two types ofUbypasses: channel T (::)

bypass and shutdown bypass.

Channel bypass provides a method of placing all Functions in
one RPS protection channel in a bypassed condition, and
shutdown bypass provides a method of leaving the safety rods
withdrawn during cooldown and depressurization of the RCS.
Each bypass is discussed next.

Channel Bypass
A channel bypass provision is provided to allow for
maintenance and testing of the RPS. The use of channel

bypass keeps the protection channel trip relay energized
regardless of the status of the instrumentation channel @P) <::)

(continued)
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BASES

BACKGROUND Channel Bypass (continued)

‘H\e l’.e Swi¥d
Must \ose opercdéé,avé

—

bistable relay contacts. To place a protection channel
1n channel bypass)vthe other three channels must not be in
channel bypass. This is ensured by contacts from the other
channels being in series with the channel bypass relay. If
any contact is open, the second channel cannot be bypassed.
TN q i cond 15thelosing of the ke¥ switchs) When
o . flaY‘ N e Dypass relay is energized, the bypass contact closes,
AV\chICﬂ _ maintaining the channel trip relay in an energized
o ht remains ) condition.s A11 RPS trips are reduced to a two-out-of-three
{

4 : : -
/ 9 Ll ogic in channel bypas%kj =ng chavwel bypass key 15
|1+ Whi € J 4\) [accessible o uce w oo coutro | revm,
]

the Chante’

Shutdown Bypass ~ .
S 1 vt oo G
W During unit cooldown, it is to leave §Ry safety
- rods withdrawn to provide shutdown capabilities in the event
of unusual positive reactivity additions (moderator

dilution, etc.).

However, the unit is also depressurized as coolant
temperature is decreased. If the safety rods are withdrawn
and coolant pressure is decreased, an RCS Low Pressure trip
will occur at 1800 psig and the rods will fall into the
core. To avoid this, the protection system allows the
operator to bypass the low pressure trip and maintain
shutdown capabilities. During the cooldown and
depressurization, the safety rods are inserted prior to the
low pressure trip of 1800 psig. The RCS pressure is
decreased to less than 1720 psig, then each RPS channel is
placed in shutdown bypass.

s placed im shutdown : .
e R ow Pressure trip, Nuclear Overpower R
\059‘“61 Measured AXIAL POWER IMBALANCE trip, Reactor

Coolant Pumg to Power trip, and the RCS Variable Low
o.te \AEQMS“‘ Pressure trip] and GA¥EPLS a (R RCS High Pressure,
é@@psig tri The operator can now withdraw the safety
) Vuclear rods for/additional
G a

repidly insectab e mefaﬁ'
Ouerpoweor ot The insertion of the ¢&» hi
NIVRRUGTS QIR RS —F LSt with a trip setpoint ofel720 psig A
fetpoint S prstable/prevents operation at normal systef|pressire
< sy &P \MISS psig, with a portion of the RPS bypasse

‘wee '\'ft(
Gre wiet (continued)

[,J‘Aew aw RPS a\m\me\
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RPS Instrumentation
B 3.3.1

BASES

BACKGROUND Shutdown Bypass (continued)

L&LJ'.SZ@ ensur@that the bypass is removed prior to
normal

operation. When the RCS pressure is increased during
a unit heatup, the safety rods are inserted prior to
reaching 1720 psig. The shutdown bypass is removed, which

returns the RPS to normal, and system pressure is increased
({ A“MSM !1%_\/ To greater than 1800 psig. hP safety rods are then ’f_@

withdrawn and remaip.at_the full out condition for the rest

of the heatu L—“

/‘v"“"--f'*“w/’—\/‘_\/\\ P w
e . ' . A~ fIn i :
The inserdion of U

+he Nacleayr Qerpode>
Fon Setpomt Te s

High Pressure trip @i
QLiows oW TEMIEPATaTE DRSS IEsLing)while preventing the
generation of any significant amount of power.

Module_ Interlock and Test Trip Relay

Fach channel and each trip module is capable of being
individually tested. When a module is placed into the test
mode, it causes the test trip relay to open and to indicate
an RPS channel trip. Under normal conditions, the channel
to be tested is placed in bypass before a module is tested.

The trip setpoints are thenormd1f values at which the eder
bistables are set. Any bistable is considered to be

properly adjusted when the “as left" value is within the
band L CALIBRATION accur

— for CHANNE acy fi.e., %
NM«;J/,; 4he TR CPACIOr SeLiTRg segdracy]) .
ns f
setpoints used in the bistables are based{on the
L’?mceﬁ ;g;“c/r .‘Z?J analytical TIATis'sEated in FSAR, Chapter f14}¥(Ref. 2).

rotection is provided when @D sensor and processing time
elays are taken into account. To allow for calibration
tolerances, instrumentation uncertainties, instrument drift,

and (3everel environment errors [for thdse RPS ghannels Aha
mu fy{‘:ion n har envirmment:}as defi;ed by ; J
F

Ref. the Allowable Values specified in

Table 3.3.1-1 e 0 ing/LCQ are,conservatively
' (continued)
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RPS Instrumentation
B 3.3.1

\ N s
mﬂ_ expherd uncertnintics ore addressed

in the individual desmgn ¢olevlations as

LY A

BACKGROUND

/ Tastrament Locp“u
[ Ervor Analysis and

£ ' < VAL
/eﬁoa:/ﬁ Mefhoaowfy |
- Mﬂmml; 99515/] éwdC)

_ T D& -oei
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R /~~/’V"-‘/\_"“'
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{l;n” gamai 110
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/egw‘rcd e e
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Trip Setpoints/Allowable Value (continued) ;"J e
s Liverrdarntres 4 fsociaTéd & Luidan ey

adiusted with respect,to the gpalytical [imits.

(destriptioh of tie methodojdgdused to calculateXthe trip
setpointsgANCIEUIRgAhe P exprciiAncertajntiesy is
S ind -
e bistable

proviged inl ORIt Spe S&tpo 17t Methddog (Ref. §).
The @gtHab #OPIMAP Lrip setpoint entered 1nto
(¥S) more ervat'ive than that specified by the Allowable

Value to account for changes in (rafideflimeasuremgntFerrors ed e
detectable by a CHANNEL FUNCTIONAL TEST. jOne example o .
- ony error 1sAirift duving the , Y- 15+

g nce Fréquency./ A channel 1s inoperable 1 s
oot trip setpoint is not within its required Allowable A

alue. E~mfauno’)

Setpoints in accordance with the Allowable Value ensure that
the Hm‘its.of Chapter 2.0, "Safety Limits.® in the Technical

y—"Specitications—are not uring and that the

consequences of DBAs will be acceptable, providing the ynit

is operated from within the [COs at the onset of the or
DBA and the equipment functions as (@eSigped) Note that in @
LCO 2.3.1 the Allowable Values listed/in Table 3.3.1-1 are

the LSS5, o )

Each channel/ can be tested online to verify that the signal
and ¢ Zceliraty are within the specified allowance cd
Fequirements of (igference/f) Once a designated channel j Fave

taken out of service for testing, a simulated signal Q%)
injected in place of the field instrument gi nal. The
for the channel (in” ] asie

Mbse.uncertaj
each .trip

BWOG STS
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B 3.3.1

BASES (continued)

APPLICABLE @ﬁﬂyzed accidents and transients can be
SAFETY ANALYSES, detected by e RP nctions. The accident
LCO, and iR

APPLICABILITY

) ot specifically credited in the
accident analysis were qua]itative]y credited in the
(anadys}s ang’ the) NRC staff approved licensing basi the
unit ese runctions are high RB pressure, high
temperature, turbine trip, @@ loss of main feedwate

hese Functions may provide protection for conditions that
do not require dynamic transient analysis to demonstrate
Function performance. These Functions also serve as backups
to Functions that were credited in the safety analysis.

and Cka?*er 3A,
(Ee(’. ‘L\ b

Ko shutdowon bypass
nuclear over powes /o
Sef9oiu¥)au~35kuﬁdu0u

The LCO requires all instrumentation performing an RPS
Function to be OPERABLE. Failure of_any instrument renders

® o 6

. rescure ., | the affected channel(s a3
Lﬂﬁ)“s high prescu rerTabili s od-¥ ./ The four channels of
each Function in Table 3.3.1-1 o j ion
shall be OPERABLE (gt 11 times 7cad) to
turiag 1Ts v ensure that a reactor trip wi .
P e(_Hj:ed { Additionally, during shutdown bypass with any CRD trip
P . { breaker closed, the applicable RPS Functions must also be
A /,“é, /; A GrdilabTe. This ensures the capability to trip the
withdrawn CONTROL RODS exists at all times that rod motion

is possible. The trip Function channels specified in
Table 3.3.1-1 are considered OPERABLE when all channel
components necessary to provide a reactor trip are
functional and in service for the required MODE or Other
Specified Condition listed in Table 3.3.1-1.

Required Actions allow maintenance (protection channel)
bypass of individual channels, but the bypass activates
interlocks that prevent operation with a second channel
bypass. Bypass effectively places the unit in a
two-out-of-three logic configuration that can still initiate
a reactor trip, even with a single failure within the

system. or celLibretion ?roceA\u'es
Only the Allowable Values_ar 2pec1f1ed foﬁach RPS trip
r

Function_in the LCO. ip setpoints)are specified
(Ut _sgecifdo setpomt calculations The@ !_@

p IPE) that the setpoint measured
by CHANNEL FUNCT muAL_J'.ES_Ti.m:zB exceed the Allow

p is erformin as require Operatio
i etpoint Bss conse ive n the m
omt but within its All e V e, 1s cep

(continued)

1s not expected Yo
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BASES

APPLICABLE {'pro ¥8ed that operatifn angd e§/j~g are gonsist
SAFETY ANALYSES, | asdumptions of the”unit speciffc setpgint cal
LCO, and ach AVowable Nalue sgfecififd is mpre con

APPLICABILITY instrument ertaipties approprigfe to tie trip Function
(continued) These unceytaintie e deringd 1n the/ " [Uni pecl 4_,(:::>
\g€tpoint-Methodolog¥]” (Ref/4)./

For most RPS Functions, the (xip <étpgint) Allowable Value is
to ensure that the departure from nucleate boiling (DNB) or
RCS pressure SLs are not challenged. Cycle specific figures
for use during operation are contained in the COLR.

Certain RPS trips function to indirectly protect the SLs by e
detecting specific conditions that do not immediately S equtaeds)
challenge SLs but will eventually lead to challenge if no Ciﬁé ;e
action is taken. These trips function to minimize thetunit 2L~
transients caused by the specific conditions. The Allowable .
Value for these Functions is selected at the AT Iy ed’+
deviation from normal values that will indicate the e
condition, without risking spurious trips due to normal

fluctuations in the measured parameter.

The Allowable Values for bypass removal Functions are stated
in the Applicable MODE or Other Specified Condition column
of Table 3.3.1-1.

The safety analyses applicable to each RPS Function are
discussed next.

1. Nuclear Overpower
a. Nuclear Overpower—High Setpoint

The Nuclear Overpower—High Setpoint trip
provides protection for the design thermal
overpower condition based on the measured ocut of
core fast neutron leakage flux.

The Nuclear Overpower—High Setpoint trip
initiates a reactor trip when the neutron power
reaches a predefined setpoint at the design
overpower limit. Because THERMAL POWER lags the
neutron power, tripping when the neutron power
reaches the design overpower will 1imit THERMAL
POWER to a maximum value of the design overpower.

(continued)
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APPLICABLE a.
SAFETY ANALYSES,

LCO0, and

APPLICABILITY

(ot eD—

Nuclear Overpower—High Setpoint (continued)

Thus, the Nuclear Overpower—High Setpoint trip
protects against violation of the DNBR and fuel

centerline melt SLs. However, the RCS Variable
Low Pressure, and Nuclear Overpower RCS Flow and Qalso)
Measured AXIAL POWER IMBALANCE,‘\provide e }(::)

protection. The role of the Nuclear
Overpower—High Setpoint trip is to limit reactor
THERMAL POWER below the highest power at which
the other two trips are known to provide
protection.

The Nuclear Overpower—High Setpoint trip also
provides transient protection for rapid positive
reactivity excursions during power operations.
These events include the rod withdrawal accident,
the rod ejection accident, and the steam line
break accident. By providing a trip during these
events, the Nuclear Overpower—High Setpoint trip
protects the unit from excessive power levels and
also serves to reduce reactor power to prevent
violation of the RCS pressure SL.

Rod withdrawal accident analyses cover a large
spectrum of reactivity insertion rates (rod
worths), which exhibit slow and rapid rates of
power increases. At high reactivity insertion
rates, the Nuclear Overpower—High Setpoint trip
provides the primary protection. At Tow
reactivity insertion rates, the high pressure
trip provides primary protection.

The specified A]]owab]e!Value is selected to
(CRSULE thad a trip before reactor power (:::)

exceeds the highest point at which the RCS
Variable Low Pressure and the Nuclear Overpower
RCS Flow and Measured AXIAL POWER IMBALANCE trips
are analyzed to provide protection against DNB
and fuel centerline melt. The Allowable Value
does not account for harsh environment induced
errors, because the trip will actuate prior to
degraded environmental conditions being reached.

{continued)
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B 3.3.1
BASES
APPLICABLE b. Nuclear Overpower—Low Setpoint
SAFETY ANALYSES,
LCO, and While in shu
APPLICABILITY

(continued) uclear Overpower—Low Setpoint tripust/B®.

< 5% RTP. The low power setpoint, in

conjunction with the(¥8wep Shutdown Bypass RCS

High Pressure setpoint, the unit &3
from excessive power |conditions when

other RPS trips are bypassed.

le inctaked with &
trip setpoinzT 07

The @E Allowable Value was chosen to be as e
low as practical and still lie within the range
of the out of core instrumentation.

2. EED)HighlOutletj Temperature

The Whmperature trip, in conjunction
with the RCS Low Pressure and RCS Variable Low
Pressure trips, provides protection for the DNBR SL.

A trip is initiated whenever the reactor (G23set) outlet
temperature approaches the conditions necessary for @

. Portions of each &3 |HighfOutTet) Temperature
trip channel are common with the RCS Variable Low

~Pressure trip. The @3|High/OutTet) Temperature trip
provides steady state protection for the DNBR SL.

The @Whmerature trip limits the
maximum RCS temperature to below the highest value for
which DNB protection by the Variable Low Fressure trip
is ensured. The trip setpoint Allowable Value is
selected LOYCHRUPE TIRY a trip (GECUps) before hot leg
temperatures reach the point beyond which the RCS Low
Pressure and Variable Low Pressure trips are analyzed.
Above the high temperature trip, the variable low
pressure trip need not provide protection, because the
unit would have tripped already. The &§ekp
Allowable Value does not reflect errors induced by
harsh environmental conditions that the equipment is (2| ,

— T
. . e } " > oY Ll l \
i aduq?z/;[ar @Ww”
{ \ .

Landifims_being cesched

{continued)
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RPS Instrumentation
B 3.3.1

APPLICABLE 3.
SAFETY ANALYSES,
LCO, and
APPLICABILITY
(continued)

- AP ,.—’7,-’//“" ,
; ! + 2
"“rxp LUI/', actual € -‘.‘/ "’.li\
P . X < |
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e
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priot 4o reacto’
oubleX e wpe teture
enteedd wo

High Pr re

The RCS High Pressure trip works in conjunction with
the pressurizer@_g_ijfﬁ_e?t afety valves to

prevent RCS overpressurization, thereby protecting the
RCS High Pressure SL.

The RCS High Pressure trip has been credited in the
accident analysis calculations for slow positive
reactivity insertion transients (rod withdrawail
accidents and moderator dilution)

The rod withdrawal accidents
cover a 1arge spectrum of reactivity insertion rates
and rod worths that exhibit slow and rapid rates of
power increases. At high reactivity insertion rates,
the Nuclear Overpower—High Setpoint trip provides the
primary protection. At low reactivity insertion
rates, the RCS High Pressure trip provides the primary

protection.

The A‘I'lowab\e value is'se]ected
that the RCS High Pressure SL is not &hatlenaed during

steady state operation or slow power increasing
transients. The Allowable Value does not
reflect errors induC y harsh environmental
conditions -because the £ - 20

RCS Low Pressure

The RCS Low Pressure trip, in conjunction with the 4@

LHigh[OutTet)

et |Temperature and Variable ‘Low Pressure
provides srotection for the DNBR SL. A trip is
pflt Am

trips

conditions“necessary or DNB.

e
NB Tow pressure limit for the RCS
Variable Low Pressure trip.

The RCS Low Pressure §eipGifif) Allowable Value is
selected to (EASUrg tnat actor trip GecurS before
RCS pressure is reduced below the lowest point at
which the RCS Variable Low Pressure trip is analyzed.
The RCS Low Pressure trip provides protection for
primary system depressurization events and has been

(continued)
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RPS Instrumentation

8 3.3.1
BASES
APPLICABLE 4. RCS Low Pressyre (continued)
SAFETY ANALYSES,
LCO, and credited in the accident analysis calculations for
APPLICABILITY small break loss of coolant accidents (LOCAs).

5.

Cprier o) w

Consequently, harsh RB conditions created by small
break LOCAs can affect performance of the RCS pressure
sensors and transmitters. Therefore, degraded
environmental conditions are considered in the
Allowable Value determination.

RCS Variable Low Pressure -~

The RCS Variable Low Pressure trip, in conjunction
with theMEDHigh{OutTet] Temperature and RCS Low

TeaL+or‘

Pressure trips, provides protection for the DNBR SL.

A trip is initiated WhefieyeD the system parameters of
q pressure and t&'&%ﬁi}%‘lﬁm the conditions

necessary for e RCS Variable Low Pressure tri
rovides a f1oat1ng low pressure trip based on theQﬂés

Hutlet Jemperatureawithin the range specified by
the §EY ngh utTe T/ﬂ%erature and RCS Low Pressure

\ degrees
" Fanwrewhe

&mcee&iu&

The RCS Variable Low/Pressure GEAgEiAJAT 1owable Value
is selected to ERSUFe ANAL a trip QETUPS _whed
temperature and pressure @ppreach) the conditions
necessary for DNB while operating in a temperature
pressure region constrained by the low pressure and
high temperature trips. The RCS Variable Low Pressure

trip is not assumed for transient -rotect1on 1n the
unit safety analysiyﬂterefcre he

Allowable Value does not account for errors
induced by a harsh RB environment.

Reactor Building High Pressure

The Reactor Building High Pressure trip provides an
early indication of a high energy line break (HELB)
inside the RB. By detecting changes in the RB
pressure, the RPS can provide a reactor trip before
the other system parameters have varied significantly.
Thus, this trip acts to minimize accident

conse uences. provides a-backup ;z;fgps trip
nsiruments expesad to an RB.HMELB environ .4_‘,/”)

(continued)
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RPS Instrumentation

B 3.3.1
BASES
APPLICABLE 6. Reactor Building High Pressure (continued)
SAFETY ANALYSES,
LCO, and The Allowable Value for RB High Pressure trip is set
APPLICABILITY at the lowest value consistent with avoiding spurious

trips during normal operation. JThe elecironic

an arga that is
environments duying HELB
igh radi

setpoint
_accounts fov errors i uced by ‘the/high radi

( HSERT B33-1(A

7. Reactor Coolant Pump to Power

The Reactor Coolant Pump to Power trip provides
protection for changes in the reactor coolant flow due
to the loss of multiple RCPs. Because the flow
reduction lags loss of power indications due to the
inertia of the RCPs, the trip initiates protective
action earlier than a trip based on a measured flow
signal.

The trip also prevents operation\with both pumps in
either coolant loop tripped. Under these conditions,
core flow and core fluid mixing insufficient for
adequate heat transfer. Thus, the Reactor Coolant

Pump to Power trip functions to protect the DNBR and
@ fuel centerline @eTY) SLs.

The Reactor Coolant Pump to Power trip has been

credited in the accident analysis calculations for the i
Joss of four RCPs. The trip also provides £p€ pFipapy) ed *”
protection for the loss of a pump or pumpsgwhich

would result in both pumps in a single steam generator

loop being tripped.

The Allowable Value for the Reactor Cool ant Pump to
Power trip setpoint is selected to prevent normal —
power operation unless at 1east ne RCP 1S
- . eratin RCP status is monitored by power -~
ézli«jiifk‘: transducers cdiT

each pump. These relays indicate 3

loop 555 of an RCP(pr Overpduentuiran hPlowabFe Vajte oo
———= Jarfg) on underpower Wi ”an ALtowable Vaiig

‘Gsseciv=e [& Va

J i Y K. (The pWe ..~<“iii‘;;;g
AW}’?‘ - /’! Ce W - - Vet e QLK ro

1S

(continued)
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<INSERT B 3.3-16A>

Even in the case where this trip is a backup for other RPS trips for LOCA or
MSLB, it is assumed to occur before degraded building conditions have an
appreciable effect on RB High Pressure trip components. Therefore,
determination of the Allowable Value does not account for errors induced by a
harsh environment.

ANO-1ITS INSERT 5/1/2001



RPS Instrumentation
B 3.3.1

BASES

APPLICABLE 7. Reactor Coolant Pump to Power (continued)
SAFETY ANALYSES,

LCO, and @zﬁ

APPLICABILITY i
Allowable Va
of voltage to the RCPs. Neither the reactor power nor
the pump power Allowable Value account for
instrumentation errors caused by harsh environments
because the trip Function is not required to respond

to events that could create harsh environments around
the equipment.

8. Nuclear Overpower RCS Flow and Measured AXIAL POWER
IMBALANCE

The Nuclear Overpower RCS Flow and Measured AXIAL
POWER IMBALANCE tri rovides steady state protection
hee)SLs. A reactor trip is
initiate the core power, AXIAL POWER IMBALANCE,

and reactor coolant flow conditions (HETCate )
\@DFFGRTAD ONB or fuel centerline @&¥D 1imits.
This trip supplements the protection provided by the
Reactor Coolant Pump to Power trip, through the power
to flow ratio, for loss of reactor coolant flow
events. The power to flow ratio provides direct
protection for the DRBESLA0on the loss of Fipqle)
RLP and-Tor lopked RLP-rotef actdenisy The imbalance
portion of the trip is credited for steady state

‘reactor core

//m;-“uﬁ loSS o'(: ﬂow

Yroneiend wh s

( two RCPs protection only.
/ﬁ:::;;?a:;/afvﬂ The power to flow ratio of the Nuclear Overpower RCS

Flow and Measured AXIAL POWER IMBALANCE trip also
provides steady state protection to prevent reactor

/(“‘/\/“/f)fV5“1 power from exceeding the allowable power when the .L(Ei}
/s O;’wtfﬂ' ';’Z primary system{flow rate X5 Jms< Ahar fudl fody pump i
Powith two 87 flow. Thus, the power to flow ratio prevents
\~£21£::;’”/ﬂ/// overpower conditions similar to the Nuclear Overpower

trip. This protection ensures that during reduced
flow conditions the core power is maintained below
that required to begin DNB.

The Allowable Value is selected to ensure that a trip (E:D
oceurs core power, axial power peaking, and
, }O/*{or )
(S e g
(continued)
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RPS Instrumentation

B 3.3.1
BASES
APPLICABLE 8. Nuclear Ov wer RCS Flow and Measured AXJAL POWER
SAFETY ANALYSES, IMBALANCE (continued) P - .
LCO, and {tempe e dutls
APPLICAB reactor coolant fiow conditions

vi6>DNB or fuel centerline@“limits.

olanttTow apd D p K
approach 2 :
‘J One DYIND oR._asto i le i

1 g
The Allowable Value for this Function is
given in the unit COLR because the cycle specific core
peaking changes affect the Allowable Value.

9. Main Turbine Trip (@@BO‘H Pressure) @

. .
z .-',";«‘«’J j— The Main Turbine Irip Function trips the reactor when .
T the main turbine is Jgs» at high power levels. The ed:”

Main Turbine Trip Function provides an early reactor
trip in anticipation of the loss of heat sink
associated with a turbine trip. The Main Turbine Trip
Function was added to the BiW designed units in

P T et

accordance with NUREG-0737 (Ref(y@) following the  — ™ ~
Three Mile Island Unit 2 accident. The trip lowers S€kciromaric

s the probability of an RCS Goower oferaXed¥elTet valve —[——""
."."ERvj actuation for turbine trip cases. /TRAS trip 15
"~ activated Righer vels, thereby Yimiting the !
rapge thpugh which thé Integrated Céntr S?A:\ must/
(provide’an automatic runback on a turbife trip. -
Each of the four turbine oil pressure switches feeds _
mour protection channels through“buffer® that {@,
continuously monitoSkhe status of the contacts. =
Therefore, failure of any pressure switch affects@?éw
protection channelf:

For the Main Turbine Trip (ESnEx6} 0i1 Pressure) %
bistable, the Allowable Value of (#5)psig 1s selected

0 provide a trip whenever e TEN A 10 ) S5 L RN
pressure dro s

s below the normal operating range.
ensure tfat the trip i ed by the
LCO, the reactor power/hypass is set wyth an Allowable
Value

~ pr—

§f 45% RTP./ The turbine trip is not required to
protect against events that can create a harsh
environment in the turbine building. Therefore,
errors induced by harsh environments are not included
in the determination of the setpoint Allowable Value.

LTpsénr B2.3-1TA

(continued
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<INSERT B 3.3-18A>

ANO-1ITS

The reactor power bypass is designed to automatically remove the
turbine oil pressure trip function from the bypassed condition at < 45%
RTP. Alarms are available to alert operators when the bypass function
is enabled. Should the automatic bypass removal function fail such that
the channel remains in the bypassed state, the channel must be
considered inoperable at power levels of > 45% RTP and the appropriate
condition is entered. Failure of the automatic bypass removal feature
alone or the inability to place the channel in a bypassed state when

< 45% RTP does not constitute channel inoperability. The automatic
bypass removal feature is tested to ensure its continued availability
during the monthly CHANNEL FUNCTIONAL TEST.

INSERT 5/1/2001



RPS Instrumentation

B 3.3.1

BASES

APPLICABLE 10. Loss of Main Feedwater Pu ontrol 0il Pressure

SAFETY ANALYSES,

LCO, and The Loss of Main Feedwater Pumps (Control 0i1l -

APPLICABILITY Pressure)_trgp groz‘i‘des a reacto ripTat high power edit

{continued) Tevels when both dtW pumps are he trip -

,q/v~\1v¥////’—ﬁprovides an early reactor trip in anticipation of th G /°“°¥3"“;—3
s Erpped loss of heat sink associated with This ‘f‘!kfif‘f -
Al trip was added in accordance with NU 37 (Ref. EZS

following the Three Mile Island Un1t 2 acc1dent This
e N A trip_provides a reactor trip @ High-fowereyels) for

S50 oF mare j__*_‘ a4 to minimi enges to the PORV.
~ ~~j/fﬁfffi, For the feedwater P ontrol oil pressure bistable,
P the Allowable Value of sig is selected to provide
)

a trip whenever feedwater pump contro?gf}l_gggiigre
Ay drops below the normal operating range. S To ensur
hat th¢ trip is enabfed as required by the LCO,

is set with an
ater Pumps (Control (::j)
0il Pressure) trip is not required to protect against

events that can create a harsh environment in the
turbine building. Therefore, errors caused by harsh
environments are not included in the determination of
the setpoint Allowable Value.

LWSéaT 5 3.3- 193

11. Shutdown Bypass RCS High Pressure

The RPS Shutdown Bypass RC$-fligh Pfessufe)is provided
n_for withdrawing the CONTROL RODS-
iIIﬂIﬂr)the normal RCS Low Pressure tr1p setpoint.

Le‘\ ff o,)en:.{ma ¢ fow

T e

<//USEQT B33- l?A>—j Egggra\w tée satety groups of CONTROL RODS. This
makes their negative reactivity available to term1nate
‘1naaverfenf reacfiv1fy excurs1onE“V

/-MP\N\—-\ .

/RPS ¢r :

/ RP trips @nnat™ IhTS ensures thatathe comm. RODS are all inserteds,

Y 57/36;552£ undess /] i ux, Tigwn DETOTE power

\~\,A\d\v\v*,~_,~_,~,~/ perztion can pegin. e ope tor is néquired Lo
rembve the shdtdown bypass, rgset the Muclea

(continued)

BWOG STS B 3.3-19 Rev 1, 04/07/95



<INSERT B 3.3-19A>

Because the shutdown bypass high pressure trip setpoint is below the
normal RCS low pressure trip setpoint, the reactor must be tripped while
passing between these two setpoints.

<INSERT B 3.3-19B>

3.3.1-02

The reactor power bypass is designed to automatically remove the main
feedwater pump oil pressure trip function from the bypassed condition at
< 10% RTP. Alarms are available to alert operators when the bypass
function is enabled. Should the automatic bypass removal function fail
such that the channel remains in the bypassed state, the channel must
be considered inoperable at power levels of > 10% RTP and the
appropriate condition is entered. Failure of the automatic bypass
removal feature alone or the inability to place the channel in a bypassed
state when < 10% RTP does not constitute channel inoperability. The
automatic bypass removal feature is tested to ensure its continued
availability during the monthly CHANNEL FUNCTIONAL TEST.

ANO-11TS INSERT 5/1/2001



RPS Instrumentation
B 3.3.1

BASES

APPLICABLE 11.  Shutdown RCS High Pressure (continued)
SAFETY ANALYSES,

LCO, and /Overpwer—High Pewer trip se¥point, and in withdpaw
1the ups before proceeding wWith startup.
! tptel !
Cmd Ck gt 3A Accidents analyzed in the /SAR, Chapter/{'lza’(Ref. 2),
events that occur during shu

tdown
bypass operation/ pecause the gonsequgnces__of these®, @
gg{% ar€ enfeloped by the events presented “iﬂ tﬂy

During shutdown bypass operation with the Shutdown
Bypass RCS High Pressure trip active with a setpoint

e of < F1720} psig and_the Nuclear Overpower—Low
{a Jie wm,\f Sefpombb 5% RTP, the trips listed
[@w ) ¢ <

bel ow £ 1pP) bypassed. AJxde Ese-condirtons, the
a Se +f’0"‘+,{ B BypasS RCS R trip and the Nyflea
of £ o~ ipract to prevent uni
7 point whére actuatidn of

m“] ga( Overpé;ver—ﬂigp/Setpo i@

4, RCS Low Pressure;

RCS Variable Low Pressure;

5
7 Reactor Coolant Pump to Power; and

. Muchear Ove powe = = Low 8. Nuclear Overpower RCS Flow and Measured AXIAL
Setpeint POWER IMBALANCE.
I The Shutdown Bypass i i v
tritiate owable Vaiue 1s seiected to a trip @ecurs) "@
/ -~ e . before producings MAL POWER. s
~ 0 FR$0.36 (Geh5) (1)

T b
. . N
GEnem/ Discussion ; J’hg EES St'isﬁ 5 on 3 of GheMNRC Policy)
1-
1.be -

In MODES |and 2) trips sha]«,

these N
n MODES 3, 4,and 5 Lui—t‘\? . i de€igned to take the regetor )
a CRD o b . iti i in"the SLs duripd A0Os and to }
"4 teip "“35‘&“( ek “ESFAS ingroviding accepfable conséquences/
L 4t closed pPosition O < T
— | 4 le CRD Sestem (GPQMQ"g
| vod withdroawed, the RPS T .
 cotisdres Critecion 4 o 10CFR5036. (continued)
W"w

-
w
0
-1
-
o
-
0
(-4
-

S
—
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RPS Instrumentation
B 3.3.1

BASES
r— -
APPLICABLE (11,7 shutdGun Bpasé RES High Pressure ){(continued)

SAFETY ANALYSES,
LCO, and ~T.a NucIea/ryOverpower—HwFSetpomt;

APPLICABILITY

| 2. Rgs/ﬁkgh Outlet Temperature;/f

s

RCS Higlr Pressure;

RCS Low Pressure; -~

INSERT
Rz2.3-2/A

‘Rﬁ’s variable pr('bressure;
: ra

.~ Reactor Buitding High Pressure;

&

Reactoy”’Coolant Pump to Power; and

,/ﬂ{ and 8 just 1jsted may be bypasSed in
fessure is below T1720] psig, provided the
RCS High Pressufe and the Nuclear

W setpoint trip-are placed in operation.
'these congAtions, the Shujdown Bypass RCS jigh Pressur trip

and theAluclear Overpower—Low setpoint ip act to pfevent
unit conditions from rfaching a point where actuatjon of
thede Functions is neCessary.

, -OHI\_T)

Two @fHeP Functions are required to be OPERABLEVQUTing
portions of MODE 1. These are the Main Turbine Trip
(CZXLEA0i1 Pressure) and the Loss of Main Fezdwater Pumps

(Control 0i1 Pressure) trip. These Functions are requj >/Q’Z)
At 2 o be OPERABLERabSver{453% RTP and , respectively.(?
Analyses presented in AW-1893 (Ref. have shown that for
operation below these power levels, these_trips are not
necessary to minimize challenges to the WS as required by @
NUREG-0737 (Ref. [B) -7y ;
Because the@ safety function of the RPS is to trip the
m CONTRO *“the RPS is not reguired to be OPERABLE in
1>Ne MODE 3, 4, or 5;if the reactor trip breakers are open, or
the CRD System™Ys incapable of rod withdrawal. Similarly,
the RPS is not required to be OPERABLE in MODE 6 the
caus €

CONTROL RODS ar from the CRDs.
W

{continued)
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<INSERT B3.3-21A>

In MODE 1; in MODE 2, when not operating in shutdown bypass; and in

MODE 3, when not operating in shutdown bypass but with any CRD trip breaker
in the closed position and the CRD system capable of rod withdrawal, the
following trips are required to be OPERABLE. These trips function to ensure
that any withdrawn CONTROL RODS can be automatically inserted to make or
maintain the reactor subcritical.

1.a. Nuclear Overpower-High Setpoint; and
3. RCS High Pressure.

In MODES 1 and 2, the following trips are required to be OPERABLE. These
trips function as primary or as back-up trips to ensure that any withdrawn
CONTROL RODS can be automatically inserted to make or maintain the reactor
subcritical.

2. Reactor Outlet High Temperature: and
6. Reactor Building High Pressure.

in addition, Function 6, Reactor Building High Pressure, is required to be
OPERABLE in MODE 3, whenever any CRD trip breaker is closed and the CRD
system is capable of rod withdrawal. In this MODE, this Function serves purely
as a back-up to other required Functions.

In MODE 1 and in MODE 2, when not in shutdown bypass operation, the
following trips are required to be OPERABLE. These Functions operate to
ensure that any withdrawn CONTROL RODS can be automatically inserted to
make or maintain the reactor subcritical. These Functions are all bypassed
when the channel is placed in a shutdown bypass condition. Therefore, they are
not required to be OPERABLE during shutdown bypass operation.

4, RCS Low Pressure;
5. RCS Variable Low Pressure;
7. Reactor Coolant Pump to Power; and

8. Nuclear Overpower RCS Flow and Measured AXIAL POWER
IMBALANCE.

ANO-1ITS INSERT 5/1/2001



RPS Instrumentation
B

3.3.1
BASES o /,1::)
A(afi;r,n Shutdown by pas s @ (ATNC
Vi 2 . £
APPLICABLE However, Yin MODE 2, 3, 4, or g}‘Tﬁ@‘sﬁhtﬂﬁﬁﬁ'ﬁ?ﬁi?ghﬁfs igh
SAFETY ANALYSES, Pressure and Nuclear Overpower—Low setpoint trips are
LCo, and required to be OPERABLE if the CRD trip breakers are closed

APPLICABILITY and the CRD System is capable of rod withdrawai. Under
(continued) these conditions, the Shutdown Bypass RCS High Pressure and

/ - Nuclear Overpower—Liow setpoint trips V2 sl ami A9z d0)
/ it““;f“*_:fi f\'e-céu:—e conditions that could challenge SLs.
< 9 WX O o

ACTIONS Conditions A, B, and C are applicable to all RPS protection
Functions. If a channel’s trip setpoint is found
nonconservative with respect to the required Allowable Value
in Table 3.3.1-1, or the transmitter, instrument loop,

signal processing electronics or bistable is found

inoperable, the channel must be declared inoperable and
atl c«plim\o\e » Cond i t i ony EP B2 TR Z aut/B) entered immediately.

Wwhen the number of inoperabte Channels in a trip Function
exceed those” specified in the related Conditions assocjated 2
p Function, then the hit is outside the safety
Therefore, LCO 3.973 must be immediately/entered
MODE of operation, . 2 _----2”

basis for justifyifig Completion Times,
NRC Staff Safety Evaluation
R) that establish the acceptability of/each

report for that upit.

. 1f one or more Functions in one protection channel become

>~ inoperable, the affected protection channel must be placed
) or +he lgyloasj : _in bypass or trips 1f the channel is bypassed, all RPS @

‘P + . ) Ganctions are placed in a two-out-of-three logic
'~ € fe”‘“‘"’":7 S configur:tio? and the b¥gass of any other channel :s
/ v4 prevented. In this configuration, the RPS can still perform

<hawnnels /7n5ven+’€tj its safety function in the presence of a random failure of
any single channel. Alternatively, the inoperable channel
can be placed in trip. Tripping the affected protection
channel places all RPS Functions in a one-out-of-three
configuration.

—

\/W/ N

(continued)
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RPS Instrumentation
B 3.3.1

ACTIONS

INSERT
B 3.3-23A e

LTMNSERT
83b3 '23&

{’e iFher oF ¢

and A-2

P )

A.1¥ (continued)

‘gg:pr ipAhe)

i - ngefinitely

JRC SER for BAW-TDTD Z(Ret 7] /@
phquration, fthe RPS is capable of pertorming 1ts

unction in the presence of any single random failure.

The 1 hour Completion Time is suffi;ient to perform Required

Action A.1% . TN -7

&Y'Keguifecf Action A. 2/‘1
(2

For Required Action B.1 and Required Action B.2, if one or

more Functions in two protection channels become inoperable,
erable protection channels must be placed in
b¥pass.) These Required Actions pl
a one-out-of-two Jogic configuratior
[ypass of a_gecohd chanpel,) |
fothe RPS can sti perform its safety

¢ functions in the presence of a random failure of any single

\I\iffffg~/ channel. The 1 hour Completion Time is sufficient time to

perform Regquired Action B.lﬁand Required Action B.2/Z,

o (7 Regioed Ackiom 821,

Regquired Action C.1 directs entry into the appropriate
Condition referenced in Table 3.3.1-1. The applicable R

Condition referenced in_the table j Function dependent. < TC jhe

(Earhotine an mg[e:gmm Required, SR oo~
\ itign A ¢ Bpp jcar 3Ad ThElaie not met or iF '\\
i : LI ire move than WO |

; e 3.3.

into Condition D, the unit must be brought to a MODE in
which the specified RPS trip Functions are not required to
be OPERABLE. The allowed Completion Time of & hours is
reasonable, based on operating experience, to reach MODE 3

(continued)
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<INSERT B3.3-23A>

Another option is to maintain the channel, which contains one or more
inoperable Functions, in an untripped and unbypassed state. In this case,
bypass of the remaining three channels must be prevented. This is
accomplished by tagging them, under administrative controls, to prevent their
being bypassed. This option assumes that the inoperability of the Function(s)
does not require the channel containing the inoperable Function(s) to remain in a
tripped condition, and that the channel contains other Functions which remain
OPERABLE.

By maintaining the channel in an untripped and unbypassed state, the inoperable
Function(s) are in a two-out-of-three logic configuration. This configuration is
equivalent to bypassing the channel. However, by maintaining the channel in an
untripped and unbypassed condition, the OPERABLE Functions within that
channel remain in service in a normal two-out-of-four logic configuration.

<INSERT B3.3-23B>

The second inoperable channel may be bypassed or may be maintained in an
untripped and unbypassed condition. If the channel is not bypassed, bypass of
the remaining channels must be prevented. This is accomplished by tagging
them, under administrative controls, to prevent their being bypassed. This
option assumes that the inoperability of the Function(s) in the second channel
does not require that channel to remain in a tripped condition, and that the
channel contains one or more Function which remains OPERABLE.

ANO-11TS INSERT 5/1/2001



RPS Instrumentation

3.3.1
BASES
ACTIONS D.1 and B.2 (continued)
from full power conditions in an orderly manper and to open
all CRD trip breakers without challenging systems. el

s

onAime \)Z!
0 -4111211" direct$’entry | ~
into Condition E, the unlt must be brought to a MODE in

which the specified RPS trip Functions are not required to

be OPERABLE. To acnieve this status, all CRD trip breakers

must be opened. The allowed Completion Time of & hours is

reasonable, based on operating experience, to open CRD trip

breakers without challenging@ systems. e&‘&,
738

If(@kequired Actio JamgyassupTated Completidn 1ime” of) f.@
z e e 3.3.1-1 direct¥entry |
lnto Cond1txon F the unit must be brought to a MODE in
which the specified RPS trip Function is not required to be
OPERABLE. To achieve this status, THERMAL POWER must be W
reduced?<+{453% RTP. The allowed Completion Time of 6 hours ed\
is reasonable, based on operating experience, to reach
//{4 RTP from full power conditions in an orderly manner
thout challenging (FTAgL) systems. edit

3 peD and Table 3.3.1-1 direc
into Condition G the untt must be brought to a MODE in
which the spec1f1ed RPS trip Function is not required to be

OPERABLE. To achieve this status, THERMAL POWER must be .
ézgiﬁ_ reduced'<jE¥§3% RTP. The allowed Completion Time of 6 hours eA\E
15 _reasonable, based on operating experience, to reach
RTP from full power conditions in an orderly manner .
out challenging(plaAD systems. edik

b) Required Actio@ ssociat€d Completion Time 1’@
X : entry

(continued)
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RPS Instrumentation

G&c‘(’o Vs
.]V\duA\‘ \AS

(ins¢ar 83.>-25A 4

B 3.3.1
(continued)
SURVEILLANCE The SRs for each RPS Function are identified by the SRs
REQUIREMENTS column of Table 3.3.1-1 for that Function. Most Functio
are subject to CHANNEL CHECK, CHANNEL FUNCTIONAL TEST
CHANNEL  CALIBRATION;ang-RPS RESBORSE TIE)testing.

The SRs are modified by a Note/ _HfE [firet] Bete) directs edit
the reader to Table 3.3.1-1 to determine the correct SRs to

perform for each RPS Function.

/.r‘

Revieuef‘; Note: The CHANNE NCTIONAL TEST Frequeéncies

are-based on approved topi reports. For a ligénsee to N
§e these times, the licefisee must justify theAfrequencigs BA\%
as required by the NRp/Staff SER for the top¥al repory.

SR_3.3.1.1 @o‘,;ges recsovao\e assurance of promptidetification ot )
Performance of the CHANNEL CHECK once every 12 hours
XBED a gross failure of instrumentationm. A }"@

CHANNEL CHECK is normally a comparison of the parameter

. indicated on one channel to @ ZimM 1Y) parameter on other :
the same channels. It 15 based on the assumption that instrument ede

channels monitoring the same parameter should read
approximately the same value. Significant deviations
between 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; therefore, it is key in verifying
that the instrumentation continues to operate properly
between each CHANNEL CALIBRATION.

Agreement criteria)are determined by the unit staff based on
a combination of &#® channel instrument uncertaintie

1 S0 Mmmm:;@ 1
channel is outside the criteria, it may be an indication
that the transmitter or the signal processing equipment has
drifted outside its limit. If the channels are within the
criteria, it is an indication that the channels are
OPERABLE. If the channels are normally off scale during
times when surveillance is required, the CHANNEL CHECK will

cetica only verify that they are off scale in the same direction. .
~ Off scale {ow current loop channels are¥verified to be ed it

reading at the bottom of the range and not failed downscale.

he Frequencygfgggut opee” every shift)) is based on operating ed it
experience that demonstrates channel failure is rare. Since

(continued)
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<INSERT B3.3-25A>

ANO-332

ANO-11TS

The agreement criteria includes an expectation of one decade of overlap when
transitioning between neutron flux instrumentation. For example, during a power
increase near the top of the scale for the intermediate range monitors, a power
range monitor reading is expected with at least one decade overlap. Without
such an overlap, the power range monitors are considered inoperable uniess it is
clear that an intermediate range monitor inoperability is responsible for the lack
of the expected overlap.

INSERT 5/1/2001
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RPS Instrumentation

B 3.3.1
BASES
SURVEILLANCE SR_3.3.1.1 (continued)
REQUIREMENTS

the probability of two random failures in redundant channeis
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. The CHANNEL CHECK
supplements less formal but more frequent checks of channel
OPERABILITY during normal operational use of the displays
associated with the LCO’s required channels.

For Functions thai trip on a combination of several
measurements, such as the Nuclear Overpower RCS Flow and
Measured AXIAL POWER IMBALANCE Function, the CHANNEL CHECK
must be performed on each input.

R 3302 g
L S This SR is the performance of alheat balance calibration for @
— | the power range channels every hours gwhen reactor power
. o RTP. e heat balance calibration consists of a
{andome w comparison of the results of the calorimetric with the power
24 hows albterg ! range channel output. The outputs of the power range M
. o S, channels are @ioTgpiaiized) to the calorimetric. e
THERMAL 0"’/5'2 . calorimetric (@xcegds the Nuclear Instrumentation System fannet ) N1 B
2¥% RTP, the NIS¥1s not deciare

ha >10% {NIS) channel{output [3 2
nue of 210% .inoperable but\must be adjusted. the NIS channel cannot

/ )Z I/V} n one durcc-}non,ibe pro djusted, the channel is declared inoperable. ®
N ,/Note ‘Clarifies that this surveillance is required only if
Teactor power i1s z (&® RTP and that 24 hours is allowed for

R
\\_,z"" v-\ o l‘\\/ A .
— z0%) performing the first Surveillance after reaching

JfUSg/&T The power range channel’s output shall be adjusted

g 32.,3-26A consistent with the calorimetric results if theacalorimetric @
(exfeedd the power range channel’s output by'2) RTP. The
value of §2}% is adequatg because this value{is”assumed in ‘52:“:‘“ Brspadie

;}% at

the safety’ analyses of/?gAR, Chapter {1 (Ref. 2). ese

checks and, if necessary, the adjustmen of the power range %
channels ensure that channel accuracy 1S maintained within o

the analyzed error margins. The PZ; hour Frequency 1S 9
adequate, based on unit operating experience, which

demonstrates the change in the difference between the power

range indication and the calorimetric results rarely exceeds

FAT 3.35.(-04

(continued)
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<INSERT B3.3-26A>

ANO-332

ANO-1ITS

Two calorimetric calculations are routinely performed. One relies upon primary
system parameters and the other relies upon secondary system parameters.

The primary calorimetric is generally less accurate than the secondary
calorimetric at higher power levels and more accurate at lower power levels. For
comparison to the nuclear instrumentation, between 0 and 15% power, only the
primary calorimetric (heat balance) is considered. From 15 to 100% power the
calorimetric is weighted linearly with only the secondary heat balance being
considered at 100% power.

INSERT 5/1/2001



RPS Instrumentation

B 3.3.1
BASES
SURVEILLANCE SR_3.3.1.2 (continued)
REQUIREMENTS - e
@sfiallAFactiopn’of)423% in any* 3£ hour period.

Furthermore, the control room operators monitor redundant
indications and alarms to detect deviations in channel

outputs.
sR_3.3.1.3 5 9255 mmiten

A comparison of power range nuclea
against incore detectors shall beJ/performed at
Frequency when reactor power is@-1Fa)RTP. VK
that 24 hours is allowed for performing the first Y2
o - Surveillance after reaching 6 RTP. v If the abso ute
difference between the power range and incoreameasurements
is > J2Y% RIP, the -power range channel is not inoperable,
H T vimens o€ but (3 CHANNEL CALIBRATTON that adjusts) the measured
& W imbalance to agree with the incore measurements is
» necessary. If the power range channel cannot be properly
oy .:;w( the channel is declared inoperable. The
i Mg calculation of the Allowable Value envelope assumes a
difference in out of core to incore'Weasurements of 2.5%.
Additional inaccuracies beyond those that are measured are
also included in the setpoint envelope calculation. The
31 day Fregquency is adequate, considering that long term
drift of the excore linear amplifiers is small and burnup of
the detectors is siow. Also, the excore readings are a
strong function of the power produced in the peripheral fuel
bundles, and do not represent an integrated reading across

the core. The slow changes in neutron flux during the fuel
cycle can also be detected at this interval.

{-Cls

]

AVAL PowER
TIHMBALAUCE

SR_3.3.1.4

A CHANNEL FUNCTIONAL TEST is perfomed@wﬁp
CHarfigd to ensure that the entire channel will perform the

intended function. Setpoints must be found within the

Allowable Values specified in Table 3.3.1-1. Any setpoint

adjustment shall be consistent with the assumptions of the .
current@ setpoint analysis. edit

ﬁie as found and yeft values :ly{t also be recpfded and 7
U‘evie ed for consiftency with thg assumptions the

(continued)
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RPS Instrumentation
B 3.3.1

BASES

SURVEILLANCE SR _3.3.1.4 (continued)
REQUIREMENTS

nce interval eytension analysis. The/requ1remeq;s

7
s review are ouflined in BAB‘10157 (Raf 8). g _-<:i:>

e Frequency of ] days on STAGGERE
consistent with the calculatjeons of R
indi ' S retains a Kigh lev

R3.3-2%A

the "[Unit Specifi
. 4). Furthermore,

A Note to the Surveillance indicates that neutron detectors
are excluded from CHANNEL CALIBRATION. This Note is
necessary because of the difficulty in generating an
appropriate detector input signal. Excluding the detectors
is acceptable because the principles of detector operation
ensure a virtually instantaneous response.

(continued)
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<INSERT B3.3-28A>

The Frequency of 31 days is based on operating experience, which has
demonstrated through high reliability of the instrumentation, that failure of more
than one channel, of a given Function, in any 31 day interval is rare.

Testing in accordance with this SR is normally performed on a rotational basis,
with one channel being tested each week. Testing one channel each week
reduces the probability of an undetected failure existing within the system and
minimizes the likelihood of the same systematic test errors being introduced into
each redundant channel. The automatic bypass removal feature is verified for

the turbine oil pressure trip and the main feedwater pump oil pressure trip

functions during the CHANNEL FUNCTIONAL TEST.

ANO-11TS INSERT 5/1/2001



RPS Instrumentation

B 3.3.1
BASES
SURVEILLANCE SR_3.3.1.6 (continued)
REQUIREMENTS

THNSELT

A CHANNEL CALIBRATION is a complete check of the instrument

channel, including the sensor. The test verifies that the

channel responds to the measured parameter within the

necessary range and accuracy. CHANNEL CALIBRATION leaves

the channel adjusted to account for instrument drift to

ensure that the instrument channel remains operational

jve tests. CHANNEL CAle.. ION shall find

i errors are ;
setpoint PY.E A
performed consistent

within the assumptions of the
analysis. CHANNEL CAiIBRATIONS

23.3-29A

//auao

DA N

setpoint analysis.d,

The Frequency is justified by the assumption of ‘an

//‘géaa‘month calibration interval in the determination of the
)__,; gnitude of equipment drift in the setpoint analysis.

Accident analysi Individual component response times are
not modeled in the analyses. analyses model the i
overall, or s6tal, elapsed ti from the point at which the
parameter €xceeds the analytical limit at_the sensor to the
point rod 1nsertlon. ~Kesponse time testing accepta//;’

111ance 1nd1cates that neutrg;/ﬂéiectors ———‘1:::)
N

S 3.1,
Thi verifies indivi ual channel a fhat1on respgn%e times
are”less than or e to the maf;ﬁuﬁp;alues assumed in the \

~are excluded from( RPS RESPONSE TIME testing. T ote is
necessary becadse of the diffieulty in generating an
etector input s¥gnal. Excluding”the detectors
is acceptdble because thg{pf1nc1p1es of de¥ector operation
ensure4 virtually iniﬁ}n aneous respon

Response time tests dre conducted op”an [18] month STAGGERED
ch
the

JFEST BASIS. Testiflg of the final,actuation devices,
‘make up the bul ‘of the responsg” time, is included
testing of e channel. Therefore, staggered testing

H
i

results in response time verification of these devices every
[18] montHs. The [18) month Frequency is based on unit
operating experience, which shows that random failures of

(continued)
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<INSERT B3.3-28A>

Whenever a sensing element is replaced, the next required CHANNEL
CALIBRATION of the resistance temperature (RTD) sensors is accomplished by
an inplace cross calibration that compares the other sensing elements with the
recently installed sensing element.

ANO-1ITS INSERT 5/1/2001
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RPS Instrumentation
g 3.3.1

SURVEIL E
REQUIREMENTS

response time
e infrequent

trumentation
degradation, b
occurrences.

ponents causing serio
not channel failure,

REFERENCES
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RPS Manual Reactor Trip

B 3.3.2
B 3.3 INSTRUMENTATION
B 3.3.2 Reactor Protection System (RPS) Manual Reactor Trip
BASES
BACKGROUND The RPS Manual Reactor Trip provides the operator with the

capability to trip the reactor from the control room in the
absence offany other trip condition. Manual trip is
provided by a trip push button on the main control board.
This push button o erates four electr1ca11y independent
smtche This trip is inde endent of _
the automahc trlp system. ; ;

J ot Comeident
et

TNSERT
B32.3-21A

h ng them. hes also energize
breaker shunt p mechanisms. There is a separate
witch in series/ZWith the output of each of the four RTMs.
A1l switches aré actuated through.a mechanical linkage from /

a single push button./

APPLICABLE The Manual Reactor Trip ensures that the control room
SAFETY ANALYSES operator can initiate a reactor trip at any time. The
Manual Reactor Trip Funct10n i eoulred as a backup to the

TWSERT he Manual ctor Hip F Topsdt 1s#18s Lriter E)
gs.s-zlEH W JT 2

LCO The LCO on the RPS Manual Reactor Trip requires that the
trip shall be OPERABLE whenever the reactor is critical or
any time any,Costrol rod/ breaker is closed and rods are
capable of being withdrawn, including shutdown bypass. This
enables the operator to terminate any reactivity excursion
that in the operator’s judgment requires protective action,
even if no automatic trip condition exists.

(continued)
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<INSERT B3.3-31A>

As shown in Figure 7.1, SAR, Chapter 7 (Ref. 1), control power for the control
rod drive (CRD) breakers and electronic trip assembly (ETA) relays comes from
the reactor trip modules (RTMs). The manual trip switches are located between
the RTM output and the breaker undervoltage coils, breaker undervoitage relays,
and ETA relays. The switches also initiate actuation of the breaker shunt trip
mechanisms. These are separate switches which are actuated through a
mechanical linkage from a single push button. Opening of the switches opens
the circuits to the breakers, tripping them.

<INSERT B3.3-31B>

Operating experience has shown the Manual Reactor Trip Function to be
significant to public health and safety, and therefore satisfy Criterion 4 of 10
CFR 50.36 (Ref. 2).

ANO-11TS INSERT 5/1/2001



RPS Manual Reactor Trip

B 3.3.2
BASES
LCO The Manual Reactor Trip Function is composed of four
{continued) electrically independent trip switches sharing a common

mechanical push button.

APPLICABILITY The Manual Reactor Trip Function is required to be OPERABLE
in MODES 1 and 2. It is also required to be OPERABLE in
MODES 3, 4, and 5 if any CRD trip breaker is in the closed
position and if the CRD System is capable of rod withdrawal.
QEE'IMCW . The safety function of the RPS is to trip the CONTROL
. RODS? therefore, the Manual Reactor Trip Function is not
needed in MODE 3, 4, or § if the reactor trip breakers are
open or if the CRD System is incapable of rod withdrawal.
Similarly, the RPS Manual Reactor Trip is not needed in

MODE 6 he CONTROL RODS ar d from the CRDs.
kecqus Nl ma i

ACTIONS Al

Condition A applies when the Manual Reactor Trip Function is

found inoperable. One hour is allowed to restore Functio +h¢ cﬂit
to OPERABLE status. The automatic functions and various

alternative manual trip methods, such as removing power to

the RTMs, are still available. The 1 hour Completion Time

ijs sufficient time to correct minor problems.

ey

--'—.-'\/‘\/_._~”.‘
fetion Timg
are not _J

2, or 3, the unit must be
trip is not required. Required Action B.l and Required
Action 8.2 place the unit in at least MODE 3 with all CRD
trip breakers open within 6 hours. The allowed Completion
Time of 6 hours is reasonable, based on operating
experience, to reach MODE 3 from full power conditions in an
orderly manner and without challenging unit systems.

M
T +Hhe Reguired Act e
=2 aiqc‘l’“a.isocfdm Com /e-/'m«\ Tiwe are na?LMe

1&2 th i e and wha
tq-be returned OPERABLE statds within 1 hdurf in

{continued)
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BASES

RPS Manual Reactor Trip
B 3.3.2

ACTIONS

C.1 (continued)

or 5, the unit must be placed in a MODE in which manual trip
is not required. To achieve this status, all CRD trip
breakers must be opened. The allowed Completion Time of

6 hours is reasonable, based on operating experience, to
open all CRD trip breakers without challenging unit systems.

SURVEILLANCE
REQUIREMENTS

SR_3.3.2.1

This SR requires the performance of a CHANNEL FUNCTIONAL
TEST of the Manual Reactor Trip Function. This test
verifies the OPERABILITY of the Manual Reactor Trip by
actuation of the CRD trip breakers. The Frequen-y shall be
once prior to each reactor startup if not performed within
the preceding 7 days to ensure the OPERABILITY of the Manual
Reactor Trip Function prior to achieving criticality. The ..
Frequency was developed in consideration thatesfggﬂg 4
Surveillance <§§E¢9n1y performed during a unit outage. -~

7S

REFERENCES

BWOG STS

l. j?gAR Chapter f7%.
CZ. 10 cFR 80"

B 3.3-33 Rev 1, 04/07/95
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8 3.3 INSTRUMENTATION

B 3.3.3 Reactor Protection System (RPS)—Reactor Trip Module (RTM)

BASES

BACKGROUND

The RPS consists of four independent protection channels,
each containing an RTM. Figure FSAR, Chapterf <7 | e&it
(Ref. 1), shows a typical RPS protection channel and‘the .

relationship of the RTM to the RPS instrumentation, manual
trip, and JONTROL RQP drive (CRD) trip devices. The RTM
receives bistable trip signals from the functions in its own
channel and channel trip signals from the other three
RPS—RTMs. The RTM provides these signals to its own
two-out-of-four trip logic and transmits its own channel
trip signal to the two-out-of-four logic of the RTMs in the
other three RPS channels. Whenever any two RPS channels
transmit channel trip signals, the RTM logic in each channel
actuates to remove 120 VAC power from its associated CRD
trip device.

The RPS trip scheme consists of series contacts that are
operated by bistables. During normal unit operations, all
contacts are closed and the RTM channel trip relay remains
energized. However, if any trip parameter exceeds its
setpoint, its associated contact opens, which de-energizes
the channel trip relay.

when an RTM channel trip relay de-energizes, several things
occur:

a. Each of the four (4) output logic relays "informs" its
associated RPS channel that a reactor trip signal has
occurred in the tripped RPS channel;

b. The contacts in the trip device circuitry, powered by
the tripped channel, open, but the trip device remains
energized through the closed contacts from the other
RTMs. (This condition exists in each RPS—RTM. Each
RPS—RTM controls power to a trip device.); and

c¢. The contact in paraliel with the channel reset switch
opens and the trip is sealed in. To re-energize the
channel trip relay, the channel reset switch must be
depressed after the trip condition has cleared.

(continued)
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BASES

BACKGROUND When the second RPS channel senses a reactor trip condition,
(continued) the output logic relays for the second channel de-energize
and open contacts that supply power to the trip devices.
With contacts opened by two separate RPS channels, power to
the trip devices is interrupted and the CONTROL RODS fall

into the core.

A minimum of two out of four RTMs must sense a tri

condition to cause a reactor trgg. Also, fbecause the, n

is e rpday con s for fufiction” are An series with LLE -
‘_Qn}:han 1 trip r€lays,ftwo channel trips caused by

different trip functions can result in a reactor trip.

APPLICABLE Accident analyses rely on a reactor trip for protection
SAFETY ANALYSES of reactor core integrity, reactor coclant pressure boundary

integrity, and reactor building OPERABILITY. A reactor trip
[ n MODES 3,4 and5 oith ) must occur when needed to prevent accident conditions from
. ¢ed ’ exceeding those calculated in the accident analyses. More
=Ny 1o brecker detailed descriptions of the applicable accident analyses

( Ln the ¢ foseq pesttion ( are found in the bases for each of the RPS trip Functions in
) Cod the CRD Sygrem

/ LCO 3.3.1, "Reactor Protection System (RPS)
L Tapabde of roed

Instrumentation.”
, !ditkc{rawa.ej +he B0k

RTM résponse timé is included iff the ove;:y/requirec?_,_,.@
rdponse ti for each RPS trip and is not specified J
St 's-fv; Ceirecion ‘/

Separatel y« T NONES Tond
of 10 CFR50.36. Jhe RTMs satisTy Criterion 3 ofdthe” RC Aol i ateent) @

LCO The RTM LCO requires all four RTMs to be OPERABLE. Failure

of any RTM renders a portion of the RPS inoperable.g
f Xhe affeeted FunciAo
7o be CWSEAE"EC( Fo ‘R;H?mtlst ) 0 ensu F eactor P
OPERARLE | an 6uld pefur if mfeded . time reac is cripifal. _@
' YO asrthe’ RTM Jable to receive and
tYmM must be “fnterpret trip signals from i1ts own an otherj;RP‘SA__gbva_qgels
and to open its associated trip device. “OPERABZ;{]
L-%-/\A—\_,
The requirementy§®)four channels to be OPERABLE ensures that

a minimum of two RPS channels will remain OPERABLE if a
single failure has occurred in one channel and if a second

(continued)
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BASES

LCo
(continued)

channel has been bypassed(Fo¥ SHTVELIPANCEOT MFTAtenance) @
This two-out-of-four trip logic also ensures that a single

RPS channel failure will not cause an unwanted reactor trip.

Violation of this LCO could result in a trip signal not

causing a reactor trip when needed.

APPLICABILITY

(ERE reactorrocriticg). This gm@exist in @)
these MODES; therefore, the RTMs must be/OPERABLE.

The RTMs are required to be OPERABLE in MODES 1 and 2. They
are also required to be OPERABLE in MODES 3, 4, and 5 if any
CRD trip breakers are in the closed position and the CRD
System is capable of rod withdrawal. The RTMs are designed
to ensure a reactor trip would occur, if neededEhy-lipe)

(need nﬂdz )

ACTIONS

+wo or mee RTMs
are {wo‘se?u\A\L

o1 MOBE | 2 ov 3,
or 1§

A.1.1, A.1.2, and A.2

when an RTM is inoperable, the associated CRD trip breaker .
must then be placed in a condition that is equivalent to a et
tripped condition for the RTM. Required Action g
Required Action A.1.2 requires this either b cggippin the
CRD trip breaker or by removing power to the trip
device. Tripping one RTM or removing power opens one set of
CRD trip devices. Power to hold up CONTROL RODS is still
provided via the parallel CRD trip device(s). Therefore, a
reactor trip will not occur until a second protection
channel trips.

To ensure the trip signal is registered in the other
channels, Required Action A.2 requires that the inoperable
RTM be removed from the cabinet. This action causes the
electrical interlocks to indicate a tripped channel in the
remaining three RTMs. Operation in this condition is
allowed indefinitely because the actions put the RPS into a
one-out-of-three configuration. The 1 hour Completion Time
is sufficient time to perform the Required Actions.

B.1. 8.2.1, and B.2.2 / P
(X assa

Condition B applies ifithe Required Actions'of Condition A
are not met FTEMn_the requiped compretiop/|ime)

g) in MODE 1,
2, or 3. In this case, the um be placed in a MODE in

(continued)

BWOG STS

B 2.3-36 Rev 1, 04/07/9%



BASES

ACTIONS B.1, B.2.1, and B.2.2 (continued)
which the LCO does not apply./ This is done by placing the

unit in at least MODE 3 with/all CRD trip breakers open or *,,@
with CRD Systef) removed within 6 hours.
The allowed Completion Time of 6 hours is reasonable, based

on operating experience, to reach MODE 3 from full power
conditions in an orderly manner and without challenging unit

systems.
—
+io of ML PJMS

C.]1 and C.2 N T T T
re wmoperable w W“fec‘ Co"’/j/cjlm
oTe wop < Condition C applies_ifYthe Required Actions df Landilioh AD TTij
MODE Hor S EF are not met Giithin-the required/ompletion 1Ame’ in MODE 4
or 5. In this case, the unit must be placed in a MODE in ( deip
which the LCO does not apply. This is done by opening aill breckers
CRD trip breakers or removing @ll) power AD XB® CRD S¥=Yem
The allowed Completion Time of & hours is{reasonable, based@
on operating experience, to open all CRD trip breakers or
remove all power to the CRD System without challenging unit
systems.

SURVEILLANCE SR_3.3.3.1
REQUIREMENTS
The

/required :
contrary-to the assupptions of the reliability analysis that

Justified the LCO's/Completion Times. —

P

Reviewer s Note: ~The CHMINEL FUNCLI¥ONAL TES]-Frequency is
baseg”on an appfoved #Gpical repaft. For & licensee to usg

R

EDIT

(continued)
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BASES

SURVEILLANCE SR_3.3.3.1 (continued)

REQUIREMENTS ' ]
thig Frequengy, the lipgénsee must jy«tify thesfrequency a/{ BA\*—
quired by the NRC $faff SER for ﬁ: topiedl report. )
(%The S%s include performance of a FUNCTIONAL TEST B
every days{on éﬁigh ED TEST A 1s test sha
verify the OPERABILITY of the RTM and its ability to receive
aqd properly respond to chann i d_rea j

signals. JTa ons have,shown that tWe Frequency,
ys) majtains Weve] of refiability of Ahe
p System i W-10167 (Ref. 2)}.

L TINSFRT > 3.3 38A 2

REFERENCES 1. JFSAR, Chapter £7%. T -
e _L(f,.._-.-,-L(Z_ 1OcFR 50.36 @ :
7. May 1886) e T
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<INSERT B3.3-38A>

The Frequency of 92 days is based on operating experience, which has
demonstrated through high reliability of the instrumentation, that failure of more
than one RTM in any 92 day interval is rare (Ref. 3).

Testing in accordance with this SR is normally performed on a rotational basis,
with one RTM being tested each 23 days. Testing one RTM each 23 days
reduces the probability of an undetected failure existing within the system and
minimizes the likelihood of the same systematic test errors being introduced into
each redundant RTM.

ANO-11TS INSERT 5/1/2001



CRD Trip Devices
B 3.3.4

B 3.3 INSTRUMENTATION
B 3.3.4 C@NTRO R’ﬁy Drive (CRD) Trip Devices

BASES

BACKGROUND The Reactor Protection System (RPS) contains multiple CRD
{ Jen trip devices: two AC trip breakers, two DC trip breaker
pairs, an electronic trip assembly (ETA) relays. The

T breakers or, ETA relays in parallel. Each path provides
funchonall ' ndependent power to the CRDs. Either path can provide
_ SEr;es with sufficient power to operate the entire CRD System.

AY
ve FigureiSEy FSAR, Chapter 471 (Ref. 1), illustrates the
configuration of CRD trip devices. To trip the reactor,
power to the CRDs must be removed. Loss of power causes the
CRD’s mechanisms to release the CONTROL RODS, which then
fall by gravity into the core.

Power to CRDs is supplied from two separate unit sources
through the AC trip circuit breakers. These breakers are

designated A and B, and their undervoltage and shunt trip
coils are (powered by RPS channels A and B, respectively.
From the circuit breakers, the CRD power travels through
voltage regulators and stepdown transformers. These devices
in turn supply redundant buses that feed the DC
supplies and the regulating rod j
AP5R an amﬁ“@rﬂ

The DCYpower supplies rectify the nput an ply power
to hold the safety rods in their fully withdrawn position.
One of the redundant power sources supplies phase A; the

@‘—Mﬁf‘,—m : Either phase being energized is sufficient
to hold the rod. Two breakers are located on the output of
each power supply. Each breaker controlsjpower to

@ four safety rod groups. 1he undervoltage and shunt trip

coils on the two circuit breakers on the output of one of
the power supplies is controlled by RPS channel C. The

o other two breakers are controlled by RPS channel D.

AT, Y

@ In addition to_the ‘Daower supplies, the redundant buses
also supply power to the requiating¥and auxiliary power
supplies. ese power supplies consist o

b
gated/on by Programming 13

<INSERT&.3‘3"A\ coptrolled Ay contact EY, which are/contro

(continued)
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system has two separate paths (or channels), with each path
. having one AC breaker,in series with(either a pair of DC




<INSERT B3.3-39A>

ANO-1ITS

These power supplies contain silicon controlled rectifiers (SCRs), which are
gated on and off to provide power to, and remove power from, the phases of the
CRD mechanisms. The gating control signal for these SCRs is supplied through
the closed contacts of the ETA relays. These contacts are referred to as E and
F contactors, and are controlled by the C and D RPS channels, respectively.

INSERT 5/1/2001



CRD Trip Devices

B 3.3.4
BASES
BACKGROUND RPS neWer. One of e redundant programming’ 1amp suppl{éfi:)
{continued) is <ontrolled by BFS channel C; the others” by RPS channeb/,

The AC breaker and DC breaker§bare in series in one of the

) 0r-3a}eééxﬁsl power supplies; whereas, the redundant AC breaker and DC "(::j)
Feakers¥are in series in the other power supply to the
or'qa*eA StRs CONTROL RODS. The logic required to cause a reactor trip is
the opening of a circuit breakersin each of the redundant
power supplies. (The pair of U circuit breakers on the
output of the power supply are treated as one breaker.)

This is known as a one-out-of-two taken twice logic. The
following examples illustrate the operation of the reactor
trip circuit breakers.

a. If the A AC circuit breaker opens:

1. the input power to associated DC power supply is
lost, and

2. the SCR supply from the associated power source
is lost.

b. If the D DC circuit breaker(s) and f contactors open:

1. the output of the redundant DC power supply is

lost and the safety rods de-epergize, and
ScR gor (2.6)
2. when the F contactor opens,
power is lost and the regulating rods will be
de-energized.

¢. The combination of (a) and (b) causes a reactor trip.

Any other combination of at least ome circuit breaker
opening in each power supply will cause a reactor trip.

In summary, two tripped RPS channels will cause a reactor
trip. For example, a reactor trip occurs if RPS channel B
senses a low Reactor Coolant System (RCS) pressure condition
and if RPS channel C senses a variable low RCS pressure
condition. When the channel B bistable relay de-energizes,
the channel trip relay de-energizes and opens its associated
contacts. The same thing occurs in channel C, except the

variable lo pressure bistable relay de-energizes tbe. = ;
channel C t@ relay. When the output 1 relays¢n Cl’mnne;é B and
h

gize, the B and C contacts.in the

%'P /oj"‘— of each channels reactor +Frip MOdM/é, ( )0,0;1
£aus ing an undervoltagd +p each 10 breakera continued)
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/ with Gny CRDArp

CRD Trip Devices
B

3.3.4
' j con izza‘brs
BASES Cand he ETA @loy
P e N
Al g~ ) T
BACKGROUND 2 o—enerafze. 21 _cirguipforeakersyopen, and from &
(continued) Fehvapihia 1aMD) power is removed. ATl rods fall into the CQD)"M} )
Core, resuiting in a reactor trip. et

APPLICABLE Accident analyses rely on a reactor trip for protection

SAFETY ANALYSES of reactor core integrity, reactor coolant pressure boundary

integrity, and reactor building OPERABILITY. A reactor trip

must occur when needed to prevent accident consequences from

exceeding those calculated in the accident analyses. The

control rod insertion limits ensure that adequate rod worth

is available upon reactor trip to shut down the reactor to

the reguired SDM. Further, OPERABILITY of the CRD trip

devices ensures that all CONTROL RODS({eZcept/Groug 8) will @
trip when required. More detailed descriptions .f the

applicable accident analyses are found in the Bases for each

of the individual RPS trip Functions in LCO 3.3.1, "Reactor

Protection System (RPS) Instrumentation.”

[ [n MODES | and 2,

n MODES 3,4 an

brecber én 1he closed
Posit on and the 0

¢ vfh 2D trip devices satisfy Criterion 3
rod w if[\u‘/cwalj ‘\“"‘—\,_,.Z:.A\
she (RO ALLip denees

Criyerion 4 of 10 CFR 50 36, W

e LCO requires all of the¥CRD trip devices to be OPERABLE.[\ !

Failure of any,.CRD trip device renders a portion of the RPS \

FORAS
L A I

Tnoperabl e;ana- PRe reLrabil]ty o the arfected)
(Functiohy) Without reliable CRD reactor trip circuit

breakers and associated support circuitry, a reactor trip
occur when initiated either automatically or
manually,

A11 "CRD trip devices shall be OPERABLE to ensure that the \ ——@
reactor remains capable of being tripped any time it is
critical. OPERABILITY is defined as the CRD trip device
being able to receive a reactor trip_gignal and to respond

o this trip signal by interrupting power to the CRDs.
Both of’{tife AC) breaker’sstrip devices and the.breaker itself
be functioning properly for the @breaker to be

OPERABLE. > !
{INSERT  3.3-41A ' .
Requiring all breakers and ETA relays to be OPERABLE ensures !
that at least one device in each of the two power paths to i

. the CRDs will remain OPERABLE even with_a single failure. ./

Ln /"'QDFS'\J”:nJ 2, and in MODES 3 Y and £ when any CRD trip preatier IS

jn the closed pasitien and the CND Sustem s T4 aile of /o4 e
aithdeowal e continued)
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<INSERT B3.3-41A>

Both ETA relays associated with each of the three regulating rod groups and the
two ETA relays associated with the auxiliary power supply must be OPERABLE
to satisfy the LCO. The ETA relays associated with the APSR power supply are
not required to be OPERABLE because the APSRs are not designed to fall into

the core upon initiation of a reactor trip.

ANO-1ITS INSERT 5/1/2001



CRD Trip Devices
B 3.3.4

BASES

LCO Requiring al)/devices ERABLi’?Aso ensyres that%ing% :
(continued) fai}ﬁ:e will not causé an unwarited reactor trip.

M
ore reguited Yo .
APPLICABILITY The CRD trip devices be OPERABLE in MODES 1 and 2, and edit
in MODES 3, 4, and 5 when any CRD trip breaker is in the
closed position and the CRD System is capable of rod
withdrawal.

The CRD trip devices are designed to ensure that a reactor
if ded i

;7 in all of these MODES, the )
RABLE . edit

Q irip /7%29 be
)’eguirt

ACTIONS A Note has been added to the ACTIONS indicating separate
Condition entry is allowed for each CRD trip device.

k)

Condition A represents reduced redundancy in the CRD trip
Function. Condition A applies when:

. One diverse trip Function (undervoitage or shunt trip
device) is inoperable in one or more CRD trip
breaker(s)/{or breaker pair}; or

. One diverse trip Function is inoperable in both DC
trip breakers associated with one protection channel.
In this case, the inoperable trip Function does not
need to be the same for both breakers.

1f one of the diverse trip Functions on a CRD trip breaker
Aor breaker paiy} becomes inoperable, actions must be taken

to preclude the inoperable CRD trip device from preventing a
reactor trip when needed. This is done by manual]y@@i&z{?
the inoperable CRD trip breaker or by removing power from

the @inoperab]e CRD trip breaker. @

Either o ese actions places the affected CRDs in a
one-out-of-two trip configuration, which precludes a single

(continued)
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CRD Trip Devices
B 3.3.4

BASES

ACTIONS A.]l and A.2 (continued)
failure, which in turn could prevent tripping of the

reactor. The 48 hour Completion Time has been shown to be
acceptable through operating experience.

(psigs

Condition B represents a loss of redundancy for the CRD trip
Function. Condition B applies when

ne or more/CRD frip breaker(s) ’for breaker paira/ﬁ
}nzl/f’unc on off either Andervpdtage or shant tri
nctipAs; ©

ti

L) Both diverse trip
p

Functions are in
Preakers assgflatce

]

operable in one oremor € 'h"P
e DY s preaker (5)or
bmamyf%“S-

cnan

and

Required Action B.1 and Required Action B.2 are the same as
Required Action A.l and Required Action A.2, but the
. Completion Time is shortened. The 1 hour Completion Time Cdf
caae“ allowed to or remove power from the CRD trip breaker !
alTows the operator to take all the appropriate actions for
the inoperable breaker and still ensures that the risk
involved is acceptable.

Sle. SUAPRVEY

Condition C represents a loss of redundancy for the CRD trip @
Function. Condition C applies when one or more ETA relays

are inoperable. The preferred action is to restore the ETA
relay to OPERABLE status. If this cannot be done, the 4;:;7

operator can perform one of @W el minate
Jiance on the failed ETA relay. Th jrst option is to
//«—/—-\f e switch the afrecte group to an alternate power
Which has +wo OPERABLE |34 1 This removes the failed ETA relay from the tr}
— sequence, and _the unit can operate indefinitely.
;/Of one. OPERABLE ard ; * p y

option is to the corresponding AC CRD trip breaker.
/_,,0“6 0/&-@54 ETA Clay, This, results innthe safety function being performed, thereby

iminating thel failed ETA relay from the trip sequence. g

@ (continued)
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<INSERT B3.3-43A>

The second option is to transfer the affected CONTROL ROD group to a DC
holding power supply. This option is only available if the affected group is a
safety rod group and the affected power supply is the auxiliary power supply.
The third option is to open the inoperable ETA contacts. This option results in
the safety function being performed.

ANO-1ITS INSERT 5/1/2001



CRD Trip Devices

B 3.3.4
BASES
fv—u—\
.2 .C. .
ACTIONS C.1¥and C.Z4Xcontinued) edir

The 1 hour Completion Time is sufficient to perform the
Required Action.

e
ecl

- i
D.1.0.2.1, and D.2.2 '
mozz _———edgocit

Re ad Actions of Condition A, B, or C are not me
&1EMR the »efuired Cedibletigp—Time) in MODE 1, 2, or 3, the

brought to a in which the LCO does not

apply. To achieve this status, the unit must be brought

@ at least MODE 3, with all CRD trip breakers open or with &
power to ¢ad CRD SrStAm) removed within 6 hours. The allowed
Completion Timefof 6 hours is reasonable, based on operating

+eip breakers experience, to reach MODE 3 from full power conditions in an
orderly manner and without challenging unit systems.

o ——r /f" B e ,“"‘
E.1 and £.2 wd a3 5ocm4ec/ @m/y/e —@
/H’V\C
If the Required Actions Yof Condition A, B, or C are not met
re Lo Lion in HODE 4 or 5, the unit

mist be brought to a MODE in w ‘the LCO does not apply.
To achieve this status, all CRD tr1p breakers must be opened
or @) power toMES CRD removed within 6 hours. The

. allowed Completion Timefof & hours is reasonable, based on
+"‘? brealers operating experience, to _open aﬂ CRD trip breakers or

remove @D power, (G ui¥e) CRD [System)without challenging unit
systems. m

SURVEILLANCE SR_3.3.4.1

REQUIREMENTS — 23

R 3.3.4.1 is to perform a CHANNEL FUNCTIONAL TEST every Cﬂ*g

(@D days. This test verifies the OPERABILITY of the trip 32

devices by actuation of the end devices. Also, this test

independently verifies the undervoltage and shunt tri
‘ mechanisms of the- breakers. The Frequency of days is
based on operating experience, which has demonstrated that Y,

failure of more than one channel of a given function in any s
(3} day interval is a rare event, (P: 953: )Y )

< INSERT 8 33—YYA >—

REFERENCES 1 ,\&Mgﬁ};
2. JOCFR 303 £01(

g e
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<INSERT B3.3-44A>

Testing in accordance with this SR is normally performed on a rotational basis,
with one channel being tested each 23 days. Testing one channel each 23 days
reduces the probability of an undetected failure existing within the system and

minimizes the likelihood of the same systematic test errors being introduced into
each redundant trip device.

ANO-1ITS INSERT 5/1/2001



Source Range Neutron Flux

B 3.3.9
B 3.3 INSTRUMENTATION
B 3.3.9 Source Range Neutron Flux
BASES
BACKGROUND The source range neutron flux channels provide the operator

with an indication of the approach to criticalit

a
’po in 0P bt e NP IE LA 4&
AW.« channels also provide
the operator with a flux indication that reveals nges in
reactivitb(ana beTps to~verity that SDM is being maintainsddy)

The source range instrumentation has two redundant count

rate channels originating in two high sensitivity@z=son Chawbers
52@]_@. Two source range detectors a ~————
externally located on opposite sides of the core (0802}

These channels are used over a counting range of 0.1 cps to
@-@cps and are displayed on the operator’s control console
in terms of Tog count rate. The channels also measure the

rate of change of the neutron flux level, which is displayed
for_the operator in terms of startup rate from @ﬁ%&?@

.(..—"}\ to decades per minute. An interiock provides a control
L\J rod withdraw "inhibit" on a high startup rate of +2 decades

7 TA/: /.")7'6}' f'ac‘;'( 'S — per minute in either channel.g4

, Ay/ba_rse.ai when the ", (The proporrional cpunters of the source range channels are\
%,/gha rs. The€ detec high vo}fage is autpmatically

\ Eluy chonnels resch /E—?alyx level is pproxmate)fone decade

{ Or power ranrge neutron |y is7turned off automatiecally when thé flux ley€l

Fluy Charpeli resch K s o withip/approximagely one decade of the,d’ete:ty’

b

5 /n termediale range Neddron \
urned/off wh
) ul oper€ting range” Conversely, the hi
) ‘ useful range. High voltage will be turned off
10% ATP o

-2

autgmatically when the fTux level is~above 1E-10 amp in‘both
intermediate/range channels, or 10% power in power range
channels.

APPLICABLE The source range neutron flux channels/are necessary to
SAFETY ANALYSES monitor core reactivity changes. (IJT°¥3) the primary means

Hioih for detectinggand triggering operalor actions to respond to
Feactivity reactivity transients initiated from conditions in which the
chawges Reactor Protection System (RPS) is not required to be
OPERABLE. (%) also triggers® operator actions to anticipate
@ RPS actuation in the event of reactivity transients starting
from shutdown or low power conditions.

(continued)
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Source Range Neutron Flux
B 3.3.9

BASES

1.(
APPLICABLE The source range neutron flux channels satisfy Criterion @
SAFETY ANALYSES of EhoMRC TSy Spdtote : (23)
(continued) 1O CER 5036 (Re£ ) )

e S
LCO ange_ney ! PR

provide the operator with
instrumentation. The source range instrumentation @_jc_ng_
primary power indication at (ew power levels & 1E-10 amp on
intermediate range instrumentation and must rémain OPERABLE

for the operator to continue increasing power. @

A Note been added-aliowing detector high voltage to be
de-engfgized above AE-10 amp on the intermediate range E @

. is point, the sourcerfrange S
ifstrumentatigr”is no longer the primary power indica:g]{ ¢
As such, theshigh voltage to the rce range detectop$ may |

be de-energized.

% &
APPLICABILITY ource range neutron flux channel@shall be OPERABLE in ‘
MO

BE 2 to provide(redundant) indication during an approach to
criticality. Neutron flux level is sufficient for
monitoring on the intermediate range and on the power range
instrumentation prior to entering MODE 1; therefore, source
range instrumentation is not required in MODE 1.

In MODES 3, 4, and 5, source range neutron flux
instrumentation shall be OPERABLE to provide the operator

with a means of monitoring Changey 1n5pigrand to provide an @
early indication of reactivity changes. ¥

The requirements for source range neutron fiux
instrumentation during MODE & refueling operations are
addressed in LCO 3.9.22, *Nuclear Instrumentation.” edit

ACTIONS Al o o R

e .
The Uired Action for onesChannel of the sourceysrange ,,-«.@
newtron flux indication jsfoperable with THERMAL AOWER
< 1E-10 amp on the in ediate range neutron/tiux
sy raiee

(continued)
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Source Range Neutron Flux

B 3.3.9
BASES
ACTIONS
instrumentdtion is to delay ip€reasing reactor pgwer until
el is repaired andfestored to OPERA status. /
imits power increas€s in the range wh the operatops | _ 47
solely on the soupfe range instrumentation for power
dication. The Coppletion Time ensures Ahe source rang€ is
available prior tp”/further power increases. Furthermope, it
ensures that powér remains below the point where the
intermediate #ange channels provide frimary protectjon until
both sourcerange channels are avaflable to supporf{ the
overlap vérification required by SR 3.3.9.4.
P N VRN
- 4 o
ke actons YO |
"'A'h b-{- +h e

4 . p
}3ZH25'57’/'+'€:5 4}7r{ 1mmed1ate1y suspend1ng pos1t1ve reactivity additions, Fuii
- addine 19(25:41!EL€ initi tion to insert all CONTROL RODS, and openin
‘ : / r) the LONTROL RQP drive trip breakers-within-1 hour. ¥Periodic
deactivity. -~ SDM venf‘lcat\onls then required to provide a
| means for detecting the s ow reactivity changes that coul

be caused by mechanisms other than GrhAIZlISZI"‘ht hdrawal or
operations involving positive reactivity changes. Since the

ANO -2 3

source range instrumentation provides the only reliable
thest MODES irect indication of power 1in (LI¥: copditien, the operators _ edie
must continue to verify the SDM every 12 hours until at .
least one channel of the source range instrumentation is

returned to OPERABLE status. Required Action Re
Action . and Required Action g3 preclude rapid positive
jvity additions. The 1 hour Completion Time fo
ﬁ Required Actiont{fk3 and Required Action éA provides
sufficient time for operators to accomplish the actions.
The 12 hour Frequency for performing the SDM verification

syfefthat the reactivity changes possible with CONTROL
nserted are detected before SDM limits are challenged.

@ LTINSERT B 3.3-82A)— . 3

assuarantC

With(raattor power) > 1E-10 amp in MODE 2, 3, 4, or 5 on the
intermediate range neutron flux instrumentation, continued

(continued)
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ANO-333

<INSERT B3.3-82A>

If no indication of intermediate range flux is available, these Required Actions are

also appropriate.

<INSERT B3.3-82B>

ANO-11TS

RCS temperature changes are permitted, however, provided the effects of such

temperature changes are accounted for in the SDM calcuiations.

INSERT

5/1/2001



Source Range Neutron Flux
B 3.3.8

BASES

D
ACTIONS (a_x (continued)

operation is allowed with lone” or abre) source range neutron
flux channe]@inoperab]e. he ability to continue operation
is justified because the instrumentation does not provide a
safety function during high power operation. However,
actions are initiated within 1 hour to restore the
channel@ to OPERABLE status for future availability. The
2 Completion Time of 1 hour is sufficient to initiate the
action. The action must continue untilschannel@{are ‘-/@
restored to OPERABLE status. LS

SURVEILLANCE SR_3.3.8.1

REQUIREMENTS
performance of the CHANNEL CHECK once every 12 hours ERSUPES)
(Ehat) a gross failure of instrumentation red. A
CHANNEL CHECK is normally a comparison of the parameter
indicated on one channel to ﬁﬁ@t arameter on other
channels. It is based on the assumption that instrument the L e)
channels monitoring the same parameter should read Todir
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; therefore, it is key in verifying
that the instrumentation continues to operate properiy
between each CHANNEL CALIBRATION.

Prw;égs rea_swa_\o\o.
assuUtanee °‘§’
prm?{ dendidication o@

etermined by the unit staff, based

N uc\uul‘\«ﬁ

c anne;l‘ iutside the criteria, it may be an indication
that the hspitier op the) signal processing equipment ha
drifted outside 1ts Timit. If the channels are within the
criteria, it is an indication that the channels are
OPERABLE. If the channels are normally off scale during
times when surveillance is required, the CHANNEL CHECK will
only verify tha hey are off scale in the same direction.
‘rent loop chanpels are veritied to be
o/bottom of the range and not faiied downscﬁe

</N56&T B33-863A7 The Frequency/ @i once_every sh«rﬂ:’,s is based on operating edie
experience that demonstrates channe failure is rare. Since

(continued)

channel instrument uncertaintiess)
[adTRT TS0 EEron,. indiaaLion. aperreadabrAty) If a

AnND - 332
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<INSERT B3.3-83A>

ANO-332

ANO-11TS

The agreement criteria includes an expectation of one decade of overlap when
transitioning between neutron flux instrumentation. For example, during a power
reduction near the bottom of the scale for the intermediate range monitors, a
source range monitor reading is expected with at least one decade overlap.
Without such an overlap, the source range monitors are considered inoperable
unless it is clear that an intermediate range monitor inoperability is responsible
for the lack of the expected overiap.

INSERT 5/1/2001



Source Range Neutron Flux
B 3.3.9

BASES

SURVEILLANCE SR_3.3.9.1 {(continued)

REQUIREMENTS
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. The CHANNEL CHECK
supplements less formal, but more frequent, checks of
channel OPERABILITY during normal operational use of the

displays associated with th *s required channelg. When
"t onl operatin ireg” Ac CHANNEL CHECK is still
wi ‘/ f required. However, in this condition, a redundant source

one chane! ) range available for comparison. CHANNEL CHECK may
OPERABLET /SN be performed via comparison with intermediate range
detectors, if available, and verification that the OPERABLE
source range channel is energized and indicating a value
consistent with current unit status.

SR _3.3.9.2

For¥source range neutron flux channel®, CHANNEL CALIBRATION
is a complete check and readjustment of the channel(g from
the preamplifier input to the indicator@. This test
verifies the channel responds to measured parameters within
the necessary range and accuracy. CHANNEL CALIBRATION
Teaves the channe! Gdnted Yo Acenupt) for instrument drift
to ensure that the instrument channel remains operational
between successive tests.

ak o se +po wt
Lokl e occounts

The SR is modified by a Note excluding neutron detectors

from CHANNEL CALIBRATION. It is not necessary to test the

detectors because generating a meaningful test signal is

difficul detectors are of simple construction, and ed
any failures in the detectors will be apparent as change in

channel output.

5 owd Yhere 15 ro diu;*new\’
Hhot can be made ® the

detectors, Furtwermore,

od'wst v o6 Phe detectors ) The Frequency of £18} months is based on demonstrated

epmEn® etefo [ instrunent CHANNEL CALIBRATION reliability over an

15 knnecessary because Twey /{?} month interval, such that the instrument is not
adv

are ?455;"3 devices wi“ﬁ ersely affected by drift.

M;H; Mal c\fl‘("‘ﬁ Fivm“nx‘nl! 5 e e
SR 3.3.&,;/
SR;‘:}AG is the verification of/one decade/Of overlAp with
the-intermediate rande neutronAlux instruméntation prior to

(continued)
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BASES

Source Range Neutron Flux
8 3.3.9

SURVEILLANCE
REQUIREMENTS

performed ;
ensures a //

wer indication durjng the approach to

to perform this Spfveillance leaves
on until the

i days prior to
#iuous source of

jcality. Fail
i , subcritical condi
The tes

verification be made
performed wi€hin the previous 7

experien which shows that spdrce range and inte 1ate
range jistrument overlap doey not change appreciably/within
this £est interval.

REFERENCES
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). 1OCFR 50.36
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B 3.3-85 Rev 1, 04/07/95

BWOG STS



Intermediate Range Neutron Flux
8 3.3.10

B 3.3 INSTRUMENTATION
B 3.3.10 Intermediate Range Neutron Flux

BASES

BACKGROUND The intermediate range neutron flux channels provide the
operator with an indication of reactor power at higher power
Jevels than the source range instrumentation and lower power
levels than the power range instrumentation.

he intermediate range instrumentation has two @
channels originating in two gamma

compensated ion chambers. Each channel provides eight

decades of flux level information jin terms of the log of ion

(-0 amp to {IE£2)amp. The channels

a1s0 measure the rate of change o e neutron fliux level,

which is displayed for the operator in terms of startup rate

from -0.5 decades to +5 decades per minute. A high startup

rate of +3 decades per minute in either channel wi - >

initiate a control rod withdrawal inhibit, “wh :f ge/ow 0%
T

The intermediate range compensated ion chambers ire of the

electrically adjustable gamma compensating type. Each

detector has a separate adjustable high voltage power supply

and an adjustable compensating voltage supply.

P i
provide
APPLICABLE Intermediate range neutron flux channels/are necessary to edik
SAFETY ANALYSES monitor core reactivity changes and @78 the primary
ingication to trigger operator actions to anticipate Reactor
Protection System actuation in the event of reactivity
transients starting from low power conditions.

The intermediate range neutron flux channels satisfy
Criterion f
- 4 10 cFR 50-36 (Ref. 1.
n R .
LCO intermediate range neutron flux instrumentation channel®
shall be OPERABLE to provide the operator with
neutron flux indication. 4IAEsE enable operators to control
the increase in power and to detect neutron flux transients.
This indication is used until the power range

instrumentation is on scale. Violation of this requirement
could prevent the operator from detecting and controlling

(continued)
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B 3.3.10
BASES
Lco neutron flux transients that could result in reactor trip
(continued) during power escalation.
TN
APPLICABILITY Thesntermediate range neut 0

, OF propagate
c(f'M,

Cescalatjondwhen the power range and source range

: ©
ux_channel@ shall be
OPERABLE in MODE 2 and &befl any +#CONTROL R drive (CRD) trip

breaker (& in the closed™position and RD System (B
capabie of rod withdrawal.

The intermediate rang e instrumentation is designed to detect
power changes(during [fal criticallLy and poweyr)

those conditions can exist ingall of these MODES, the
intermediate range instrumentation must be OPERABLE

instrumentation cannot provide reliable indications¥ Since @

ACTIONS

\
perable when \
is exposed to the
disable a]l neutron

point where source range nnels can provide ne
indication. Completig
unit in this state,-dnd LCO 3.3.9, "Source
Flux," requires RABILITY of two sour
is reached. If the
indicated power is <
ohibits increases in

range detectors
channel fai]qre

e range and is based on uni i
emonstrates the improbability”of the second
ange channel failing during allowed

With{Re) intermediate range neutron flux channel@f:noperable
when THERMAL POWER is < 5% RTP, the operators must place the

intermediat
interval.

@,

{continued)
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Intermediate Range Neutron Flux
B 3.3.10

BASES

ACTIONS and @.2 (continued)

reactor in the next lowest condition for which the
intermediate range instrumentation is not required. This
involves providing power level indication on the source
range instrumentation by immediately suspending operations
involving positive reactivity changes and, within 1 hour,

\ placing the reactor in the tripped condition with the CRD

| trip breakers open.~ The Completion Times are based on unit
operating experience and allow the operators sufficient time
to manually insert the CONTROL RODS prior to opening the CRD
breakers.

Res kmferctvu aL\aqes
\ Gre perniw provided +he
e llecAs of Ssuck, changes
Are acltovmted for m

Fhe SOM Cereulations.

AND-DD33

SURVEILLANCE SR_3.3.10.1 edit
REQUIREMENTS

Performance of the CHANNEL CHECK once every 12 hours Eafucds)
rouvdes rpasm‘&\_,)kg that a gross failure of instrumentation has not occurred. A @

Y L CHANNEL CHECK is normally a comparison of the parameter

OLSUTOWER ot prom indicated on one channel to ' parameter on other

jdenxdication ! channels. It is based on the assumption that mstrument‘\@

— channels monitoring the same parameter should read

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; therefore, it is key in verifying
that the instrumentation continues to operate properly
between each CHANNEL CALIBRATION.

Agreement criteria are determined by the unit staff based on
a combination of ZAt) channel instrument uncertaintie
AnCciae =S O1IAPTon  Andication, ~And retdabllaey. If a

‘Q‘c.n’fo rs \\Nzl\u&‘v\&

ey’ or) the signal processing equipmen
drifted outside its Vimit. If the channels are within the

criteria, it 4s ag indication t the chanpels are .
’:(/O# scale ?0/:/ Curvent a'? channels Gire Ver: 'ec‘_, wsz.
N

mc“dalllabe yeading ert tne bptlom of The ran € ancl not failect lowa
regquency, ] sed Oh 0D
experience that demonstrates channel failure is rare. 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

(continued)
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B 3.3.10
BASES
SURVEILLANCE SR_3.3.10.1 (continued)
REQUIREMENTS

failure of redundant channels. The CHANNEL CHECK
supplements less formal, but more frequent, checks of

<7usez:r 32.3-313 channel OPERABILITY during normal operational use of the

i displays associated with the LCO’s required channel&: f'——'—__"_'<:i:>

+h o _
W‘y‘:e e TWhen operati (lequirad Action/L.1). CHMNEL CHECK i<

o still required. However, in this condition, a redundant

C)FHE{Q/\[B[JE intermediate range is not available for comparison. CHANNEL
CHECK may still be performed via comparison with power or
source range detectors, if available, and verification that
the OPERABLE intermediate range channel is energized and
indicates a value consistent with current unit status.

{ INSERT 83.3 894 )— 14

SR_3.3.10

AND -332.

For intermediate range neutron flux channels, CHANNEL
CALIBRATION is a complete check and readjustment of the
channels, from the preamplifier input to the indicators.
This test verifies the channel responds to a measured
parameter within the necessary range and accuracy. CHANNEL
CALIBRATION leave he channe)l dU3iusted-to_actount) for
Tnstrument drift to ensure that the instrument channel
remains operational between successive tests.

The SR is modifiec by a Note excluding neutron detectors
from CHANNEL CALIBRATION. It is not necessary to test the
detectors because generating a meaningful test signal is
difficult. In addition, the detectors are of simple
construction, and any failures in the detectors will be
apparent as a change in channel output. The Frequency is
based on operating experience and consistency with the
typical industry refueling cycle and is justified by
demonstrated instrument reliability over an {18} month
interval such that the instrument is not adversely affected
by drift.

N S ——

:: SR 3.3/10.3 is the veriffcation within 7 days prior to

' reactor startup of one gecade of overlap/with the power
< range/ neutron flux insfrumentation prioy to intermediate
— rangé indication excegding 1E-6 amp. is ensures a

{continued)
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<INSERT B3.3-89A>

SR 3.3.10.2

A CHANNEL FUNCTIONAL TEST, of the required intermediate range
instrument channel, verifies proper operation of the channel each 31 days.
Monthly testing provides reasonable assurance that the instrument channel will
function, if required, to provide indication during MODE 2 and during
unanticipated reactivity excursions from MODES 3, 4, or 5.

<INSERT B3.3-89B> -

ANO-11TS

The agreement criteria includes an expectation of one decade of overlap when
transitioning between neutron flux instrumentation. For example, during a power
increase near the top of the scale for the source range monitors, an intermediate
range monitor reading is expected with at least one decade overlap. Without
such an overlap, the intermediate range monitors are considered inoperable
unless it is clear that a source range monitor inoperability is responsible for the
lack of the expected overlap. Further, during a power reduction near the bottom
of the scale for the power range monitors, an intermediate range monitor reading
is expected with at least one decade overlap. Without such an overlap, the
intermediate range monitors are considered inoperable unless it is clear that a
power range monitor inoperability is responsible for the lack of the expected
overlap.

INSERT 5/1/2001
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BASES
SURVEILLANCE (continu%
REQUIREMENTS
continuous /Aource of power indicAtion during the approach to

criticality. Failure to perforp this Surveillance /leaves
the unit An a condition where fhe intermediate range
channels/ provide adequate pro ection until the verification

can be fade.

The tfst may be omitted if/performed within the/previou

7 days based on operating /experience, which shows that
int diate range instrument overlap does no change

appfeciably within this fest interval.

/_/(\Mf\ ~———
J,IOCFR.55&§E>
REFERENCES Q@"‘—M E'p / T

ANO-3%2

o
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ESAS Instrumentation

3.35

3.3 INSTRUMENTATION
3.3.5 Engineered Safeguards Actuation System (ESAS) Instrumentation
LCO 3.3.5 Three ESAS analog instrument channels for each Parameter in

Table 3.3.5-1 shall be OPERABLE.
APPLICABILITY:  According to Table 3.3.5-1.
ACTIONS

NOTE
Separate Condition entry is allowed for each Parameter.
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more Parameters |A.1 Place analog instrument 1 hour
with one analog instrument channel in trip.

channel inoperable.

B. One or more Parameters B.1 Be in MODE 3. 6 hours
with more than one analog
instrument channel AND
inoperable.
B2 e NOTE---=--=-=-=---
OR Only required for RCS

Pressure - Low setpoint.
Required Action and
associated Completion

Time not met. Reduce RCS pressure 36 hours
< 1750 psig.
AND
B.3 NOTE

Only required for Reactor
Building Pressure High
setpoint and High High
setpoint.

Be in MODE 5. 36 hours

ANO-1 3.3.5-1 , 5/1/2001



ESAS Instrumentation

3.3.5
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.3.5.1 Perform CHANNEL CHECK. 12 hours
SR 3.3.6.2 Perform CHANNEL FUNCTIONAL TEST. 31 days
SR 3.3.63 Perform CHANNEL CALIBRATION. 18 months

ANO-1 3.3.5-2 5/1/2001



ESAS Instrumentation

3.35
Table 3.3.5-1 (page 1 of 1)
Engineered Safeguards Actuation System Instrumentation
APPLICABLE
MODES OR OTHER ALLOWABLE
PARAMETER SPECIFIED CONDITIONS VALUE

1. Reactor Coolant System Pressure - Low > 1750 psig > 1585 psig

Setpoint
2. Reactor Building (RB) Pressure - High 1,2,3,4 < 18.7 psia

Setpoint
3. RB Pressure - High High Setpoint 1,2,34 <44.7 psia

ANO-1 3.3.5-3 5/1/2001



ESAS Manual Initiation

3.36
3.3 INSTRUMENTATION
3.3.6 Engineered Safeguards Actuation System (ESAS) Manual Initiation
LCO 3.36 Two manual initiation channels of each one of the ESAS Functions below

shall be OPERABLE:

a.

b.

High Pressure Injection (channels 1 and 2);

Low Pressure Injection (channels 3 and 4);
Reactor Building (RB) Cooling (channels 5 and 6);
RB Spray (channels 7 and 8); and

Spray Additive (channels 9 and 10).

APPLICABILITY: MODES 1and2,
MODES 3 and 4 when associated engineered safeguards equipment is
required to be OPERABLE.

ACTIONS

NOTE

Separate Condition entry is allowed for each Function.

CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more ESAS A1 Restore channel to 72 hours
Functions with one channel OPERABLE status.
inoperable.
B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND
B.2 Be in MODE 5. 36 hours
ANO-1 3.3.6-1 5/1/2001



ESAS Manual Initiation
3.36

SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.3.6.1 Perform CHANNEL FUNCTIONAL TEST. 18 months

ANO-1 3.3.6-2 5/1/2001



ESAS Actuation Logic
3.37

3.3 INSTRUMENTATION
3.3.7 Engineered Safeguards Actuation System (ESAS) Actuation Logic

LCO 3.3.7 The ESAS digital actuation logic channels shall be OPERABLE.

APPLICABILITY: MODES 1 and 2,
MODES 3 and 4 when associated engineered safeguards equipment is
required to be OPERABLE.

ACTIONS

NOTE
Separate Condition entry is allowed for each digital actuation logic channel.

CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more digital A1 Place associated 1 hour
actuation logic channels component(s) in
inoperable. engineered safeguards
configuration.
OR
A2 Declare the associated 1 hour
component(s) inoperable.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
SR 3.3.71 Perform digital actuation logic CHANNEL 31 days
FUNCTIONAL TEST.

ANO-1 3.3.71 5/1/2001
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ESAS Instrumentation
B335

B 3.3 INSTRUMENTATION

B 3.3.5 Engineered Safeguards Actuation System (ESAS) Instrumentation

BASES

BACKGROUND

The ESAS initiates necessary safety systems, based on the values of selected unit
Parameters, to protect against violating core design limits and to mitigate accidents.

The ESAS operates in a distributed manner to initiate the appropriate systems. The
ESAS does this by determining the need for actuation in each of three analog
instrument channels monitoring each actuation Parameter. Once the need for
actuation is determined, the condition is transmitted to digital actuation logic
channels, which perform the two-out-of-three logic to determine the actuation of
each end device.

Three Parameters are used for actuation:

. Low Reactor Coolant System (RCS) Pressure;
. High Reactor Building (RB) Pressure; and

. High High RB Pressure.

LCO 3.3.5 covers only the analog instrument channels that measure these
Parameters. These channels include the equipment necessary to produce an
actuation signal input to the digital actuation logic channels. This includes sensors,
bistable devices, operational bypass circuitry, and logic buffer modules. LCO 3.3.6,
"Engineered Safeguards Actuation System (ESAS) Manual Initiation,” and

LCO 3.3.7, "Engineered Safeguards Actuation System (ESAS) Actuation Logic,"
provide requirements on the manual initiation and digital actuation logic Functions.

The ESAS monitors three parameters via analog instrument channels. Each analog
instrument channel provides input to the appropriate digital actuation logic channels
that initiate equipment with a two-out-of-three coincidence logic on each digital
channel. Each digital actuation logic channel includes bistable inputs from all three
analog instrument channels of one parameter, i.e., either Low RCS Pressure, High
RB Pressure, or High High RB Pressure. The digital actuation logic combines the
analog instrument channel trips to actuate the individual Engineered Safeguards
(ES) components needed to initiate each ES System. Figure 7.6, SAR, Chapter 7
(Ref. 1), also illustrates how analog instrument channel trips combine to cause
digital actuation logic channel trips.

The ESAS is divided into five Functions actuated by ten digital actuation logic
channels.

B 3.3.5-1 5/1/2001
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B335

The ESAS High Pressure Injection (HPI) Function is actuated by ESAS digital
actuation logic channels 1 and 2 and includes the following system actuations: HPI,
a subset of RB isolation valves, diesel generators (DGs), and ES electrical
alignment. Digital actuation logic channels 1 and 2 are actuated by two-out-of-three
RCS Pressure—Low analog instrument channels, or two-out-of-three RB
Pressure—High analog instrument channels.

The ESAS Low Pressure Injection (LPI) Function is actuated by ESAS digital
actuation logic channels 3 and 4 and includes the foliowing system actuations: LPI,
a subset of RB isolation valves, and emergency feedwater (EFW) through an ESAS
signal provided to the Emergency Feedwater Initiation and Control (EFIC)
Instrumentation System. Digital actuation logic channels 3 and 4 are actuated by
two-out-of-three RCS Pressure—Low analog instrument channels, or two-out-of-
three RB Pressure—High analog instrument channels.

The ESAS RB Cooling Function is actuated by ESAS digital actuation logic
channels 5 and 6 and includes the following system actuations: RB cooling, a
subset of RB isolation valves, and RB penetration room ventilation system. Digital
actuation logic channels 5 and 6 are actuated by two-out-of-three RB Pressure—
High analog instrument channeis.

The ESAS RB Spray Function is actuated by ESAS digital actuation logic
channels 7 and 8 and includes the following system actuations: RB spray. Digital
actuation logic channels 7 and 8 are actuated by two-out-of-three RB Pressure—
High High analog instrument channeis.

The ESAS Spray Additive Function is actuated by ESAS digital actuation logic
channels 9 and 10 and includes the following system actuations: spray additive.
Digital actuation logic channels © and 10 are actuated by two-out-of-three RB
Pressure—High High analog instrument channels.

The following matrix identifies the ESAS digital actuation logic channels and the
systems actuated by each Parameter.

Parameter
ESAS Digital Actuated Systems RCS RB RB Press.
Actuation Logic Press. | Press. | High High
Channels Low High
1and 2 Subset of RB Isolation, ES X X
Electrical Alignment, HPI,
and DG Start
3and 4 Subset of RB isolation, LPI, X X
and EFIC EFW
5and 6 Subset of RB Isolation, RB X
Cooling, and Penetration
Room Ventilation
7 and 8 RB Spray X
9 and 10 Spray Additive X

B 3.3.5-2 5/1/2001
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The ES equipment is divided between the two redundant actuation trains. The
division of the equipment between the two actuation trains is based on the
equipment redundancy and function and is accomplished in such a manner that the
failure of one of the digital actuation logic channels and the related safeguards
equipment will not inhibit the overall ES Functions. Redundant ES pumps are
controlled from separate and independent digital actuation logic channels.

The actuation of ES equipment is also available by manual actuation switches
located on the control room console.

The ESAS, in conjunction with the actuated equipment, provides protective
functions necessary to mitigate Design Basis Accidents (DBAs), specifically the loss
of coolant accident (LOCA), RB DBA, and as a backup to mitigate the steam line
break (SLB) event (Ref. 2). The ESAS relies on the OPERABILITY of the digital
actuation logic channels to perform the actuation of the selected systems.

Engineered Safeguards Actuation System Bypasses

No provisions are made for maintenance bypass of ESAS instrumentation
channels. Operational bypass of certain channels is necessary to allow accident
recovery actions to continue and, for some channels, to allow reactor shutdown
without ESAS actuation.

The ESAS RCS pressure analog instrument channels include permissive bistables
that allow manual bypass when reactor pressure is below the point at which the low
pressure trip is required to be OPERABLE. Once permissive conditions are
sensed, the RCS pressure trips may be manually bypassed. Bypasses are
automatically removed when bypass permissive conditions are exceeded. Failure
of the automatic bypass removal feature or the inability to bypass the RCS pressure
function when below 1750 psig does not constitute channel inoperability. However,
a channel that remains bypassed when pressure is raised above 1750 psig will be
considered inoperable and appropriate conditions will be entered.

This bypass provides an operational provision only outside the Applicability for this
Parameter, and provides no safety function. The automatic bypass removal feature
is verified during the monthly CHANNEL FUNCTIONAL TEST.

Reactor Coolant System Pressure

The RCS pressure is monitored by three independent pressure transmitters located
in the RB. These transmitters are separate from the transmitters that feed the
Reactor Protection System (RPS). Each of the pressure signals generated by
these transmitters is monitored by two bistables to provide a trip signal at

> 1585 psig and a bypass permissive signal at < 1750 psig.

The outputs of the three low RCS pressure trip bistables drive relays in two sets of

identical and independent digital instrument channels. These two sets of channels
each use two-out-of-three coincidence digital logic for actuation.

ANO-1 B 3.3.5-3 5/1/2001
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Each analog channel can be tested online to verify that the signal and trip setpoint
are within the specified allowance requirements of approved calibration procedures.
The built-in test facilities permit an electrical trip test of each analog instrument
string by the substitution of signals at the buffer amplifiers. When an analog
instrument string is placed in test, all associated analog subsystem outputs go to
the trip state. This assures that all protective action cannot be defeated by placing
analog instrument strings in test.

Reactor Building Pressure

The RB pressure is monitored by three independent pressure transmitters located
inside the RB. These transmitters are separate from the transmitters that feed the
Reactor Protection System (RPS). Each of the pressure signals generated by '
these transmitters is monitored by two bistables to provide trip signals. The outputs
of the bistables, associated with the RB Pressure—High and RB Pressure—

High High trips, drive relays in two sets of identical and independent digital
instrument channels. These two sets of channels each use two-out-of-three
coincidence digital logic for automatic actuation.

Each channel can be tested online to verify that the signal and trip setpoint are
within the specified allowance requirements of approved calibration procedures.
The built-in test facilities permit an electrical trip test of each analog instrument
string by the substitution of signals at the buffer amplifiers. When an analog
instrument string is placed in test, all associated analog subsystem outputs go to
the trip state. This assures that all protective action cannot be defeated by placing
analog instrument strings in test.

APPLICABLE SAFETY ANALYSES
The following ESAS Functions have been assumed within the accident analyses.

High Pressure Injection

The ESAS actuation of HPI has been assumed for core cooling in the LOCA
analysis and is available for boron addition in the SLB analysis.

Low Pressure [njection

The ESAS actuation of LPI has been assumed for large break LOCAs.

Reactor Building Spray, Reactor Building Cooling, and Reactor Building Isolation

The ESAS actuation of the RB coolers and RB Spray have been credited in the RB
analysis for LOCAs. Accident dose calculations have credited RB Penetration
Room Ventilation, RB Isolation, and RB Spray. The MSLB analysis also credits
ESAS actuation of the RB Cooling and RB Spray.

ANO-1 B3.3.54 5/1/2001
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Emergency Power

The ESAS initiated DG Start and ES electrical equipment alignment have been
included in the design to ensure that emergency power is available throughout the
limiting LOCA scenarios.

The small and large break LOCA analyses (Ref. 2) assume a conservative delay
time for the actuation of HPI and LPI. This delay time includes allowances for DG
starting, DG loading, Emergency Core Cooling Systems (ECCS) pump starts, and
valve alignment. Similarly, the RB Cooling, RB Isolation, and RB Spray have been
analyzed with delays appropriate for the entire system analyzed.

Accident analyses rely on automatic ESAS actuation for protection of the core
temperature and containment pressure limits and for limiting off site dose levels
following an accident. These include LOCA, SLB, and other events that resuit in
RCS inventory reduction or severe loss of RCS cooling.

The ESAS instrumentation satisfies Criterion 3 of 10 CFR 50.36 (Ref. 3) for
operation in MODE 1. There are no specific safety analyses for operation in
MODES 2, 3 and 4. However, industry operating experience has identified the
ESAS instrumentation as significant to public health and safety during these
operating conditions. Therefore, the ESAS instrumentation satisfies Criterion 4 of
10 CFR 50.36 for operation in MODES 2, 3 and 4.

LCO

The LCO requires three ESAS analog instrument channels for each Parameter in
Table 3.3.5-1 to be OPERABLE. Failure of any instrument renders the affected
analog instrument channel(s) inoperable and reduces the reliability of the affected
Functions.

Only the Allowable Value is specified for each ESAS Function in the LCO. Trip
setpoints are provided in the calibration procedures. The trip setpoints are selected
to ensure the setpoints measured by CHANNEL FUNCTIONAL TESTS do not
exceed the Allowable Value if the bistable is performing as required. Each
Allowable Value specified is equal to or more conservative than any analytical fimit
assumed in the safety analysis to account for instrument uncertainties appropriate
to the trip Parameter. Guidance used to calculate the uncertainties associated with
the trip setpoints is contained in Instrument Loop Error Analysis Setpoint
Methodology, Design Guide, IDG-001 (Ref. 3).

The values for bypass removal functions are stated in the Applicable MODES or
Other Specified Condition column of Table 3.3.5-1.

Three ESAS analog instrument channels shall be OPERABLE to ensure that a

single failure in one channel will not result in loss of the ability to automatically
actuate the required safety systems.

ANO-1 B 3.3.5-5 5/1/2001
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Reactor Coolant System Pressure

Three channels of RCS Pressure - Low are required OPERABLE. Each channel
includes a sensor, trip bistable, bypass bistable, bypass relays, and output relays.
Failure of a bypass bistable or bypass circuitry, such that an analog instrument
channel cannot be bypassed, does not render the channel inoperable since the
channel is still capable of performing its safety function, i.e., this is not a safety
related bypass function.

The trip setpoints are the nominal values at which the bistables are set. Forthe
RCS Pressure—Low, the limiting safety analysis assumes the HPI, LPI, EFIC EFW,
ES electrical alignment, and two subsets of RB isolation actuate at > 1520 psig

(= 1535 psia). The Allowable Value of > 1585 psig includes considerations for
instrumentation error and an allowance for margin. Allowances for instrument drift
and additional margin are included in the trip setpoint.

Guidance used to calculate the uncertainties associated with the trip setpoints is
provided in Instrument Loop Error Analysis and Setpoint Methodology Manual,
Design Guide, IDG-001 (Ref. 4). The explicit uncertainties associated with each
setpoint are addressed in the individual design calculations or calibration
procedures. Setpoints in accordance with the Allowable Value in conjunction with
the LCOs and administrative controls ensure that the consequences of DBAs will be
acceptable, providing the unit is operated from within the LCOs at the onset of the
DBA and the equipment functions as analyzed. An analog instrument channel is
inoperable if its actual trip setpoint is not within its required Allowable Value.

Reactor Building Pressure

Three channels of RB Pressure—High and RB Pressure—High High are required to
be OPERABLE. Each channel includes a pressure switch, bypass relays, and
output relays.

The trip setpoints are the nominal values at which the bistables are set. Credit is
taken in the safety analyses for RB Pressure—High trip for the actuation of selected
systems. The safety analyses for reactor building performance and equipment
environmental qualification (pressure and temperature envelope definition)
conservatively assume the RB cooling is not initiated until well beyond the expected
actual automatic actuation time frame. Therefore, no additional consideration of the
instrumentation uncertainties is warranted.

Credit is taken in the safety analyses for RB Pressure—High High trip for the
actuation of selected systems. The safety analyses for reactor building
performance and equipment environmental qualification (pressure and temperature
envelope definition) conservatively assumes the RB spray is not initiated until well
beyond the expected actual automatic actuation time frame. Therefore, no
additional consideration of the instrumentation uncertainties is warranted.

Therefore, the bistable is considered to be properly adjusted when the “as left"
value is consistent with the identified Allowable Value, i.e., for this parameter the

ANO-1 B 3.3.5-6 5/1/2001



ANO-1

ESAS Instrumentation
B 3.3.5

trip setpoint and the Allowable Value are the same. Guidance used to calculate the
uncertainties associated with the trip setpoints is provided in Instrument Loop Error
Analysis and Setpoint Methodology Manual, Design Guide, IDG-001 (Ref. 4).
Setpoints in accordance with the Allowable Value ensure that the consequences of
DBAs will be acceptable, providing the unit is operated from within the LCOs at the
onset of the DBA and the equipment functions as analyzed. An analog instrument
channel is inoperable if its actual trip setpoint is not within its required Allowable
Value.

APPLICABILITY

Three ESAS analog instrument channels for each of the following Parameters shall
be OPERABLE.

1. Reactor Coolant System Pressure - Low Setpoint

The RCS Pressure - Low Setpoint actuation Parameter shall be OPERABLE
during operation at or above 1750 psig. This requirement ensures the
capability to automatically actuate safety systems and components during
conditions indicative of a LOCA or secondary unit overcooling. Below

1750 psig, the low RCS Pressure actuation Parameter can be bypassed to
avoid actuation during normal unit cooldowns when safety systems
actuations are not required.

The allowance for the bypass is consistent with the transition of the unit to a
lower energy state, where there is more margin to safety limits. The unit
response to any event, given that the reactor is already tripped, will be less
severe and allows more time for operator action to provide manual safety
system actuations than in higher energy states. This is even more
appropriate during unit heatups when the primary system and core energy
content is low, prior to power operation.

In MODES 5 and 6, there is more time for the operator to evaluate unit
conditions and respond by manually starting individual systems, pumps, and
other equipment to mitigate the consequences of an abnormal condition or
accident than in higher MODES. RCS pressure and temperature are very
low, and many ES components are administratively controlled or otherwise
prevented from actuating to prevent inadvertent overpressurization of unit
systems.

2., 3. Reactor Building Pressure - High Setpoint and Reactor Building Pressure -
High High Setpoint

The RB Pressure - High and RB Pressure - High High actuation Functions of
ESAS shall be OPERABLE in MODES 1, 2, 3, and 4 when the potential for a
HELB exists. In MODES § and 6, there is more time for the operator to
evaluate unit conditions and respond by manually starting individual systems,
pumps, and other equipment to mitigate the consequences of an abnormal
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condition or accident than in higher MODES. Plant pressure and temperature
are very low and many ES components are administratively controlled or
otherwise prevented from actuating to prevent inadvertent overpressurization
of unit systems.

ACTIONS

Required Actions A and B apply to the ESAS instrumentation Parameters listed in
Table 3.3.5-1.

A Note has been added to the ACTIONS indicating separate Condition entry is
allowed for each Parameter.

If an analog instrument channel's trip setpoint is found nonconservative with respect
to the Allowable Value, or the transmitter, instrument loop, signal processing
electronics, or ESAS bistable is found inoperable, then all affected functions
provided by that channel should be declared inoperable and the unit must enter the
Conditions for the particular protection Parameter affected.

A1

Condition A applies when one analog instrument channel becomes inoperable in
one or more Parameters. if one ESAS analog instrument channel is inoperable,
placing it in a tripped condition leaves the system in a one-out-of-two condition for
actuation. Thus, if another analog instrument channel were to fail, the ESAS
instrumentation could still perform its actuation functions. This action is completed
when all of the affected output relays are tripped. This can normally be
accomplished by tripping the affected bistables.

The 1 hour Completion Time is sufficient time to perform the Required Action.

B.1,B.2, and B.3

Condition B applies when Required Action A.1 and its associated Completion Time
are not met, or when one or more parameters have more than one analog
instrument channel inoperable. If Condition B applies, the unit must be brought to a
condition in which the LCO does not apply. To achieve this status, the unit must be
brought to at least MODE 3 within 6 hours. Additionally, for the RCS Pressure—
Low parameter, the unit must be brought to < 1750 psig within 36 hours, and for the
RB Pressure—High and High High parameters, the unit must be brought to

MODE 5 within 36 hours. The allowed Completion Times are reasonable, based on
operating experience, to reach the required unit conditions from full power
conditions in an orderly manner and without challenging unit systems.
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SURVEILLANCE REQUIREMENTS

The ESAS Parameters listed in Table 3.3.5-1 are subject to CHANNEL CHECK,
CHANNEL FUNCTIONAL TEST, and CHANNEL CALIBRATION.

SR 3.3.5.1

Performance of the CHANNEL CHECK every 12 hours provides reasonable
assurance for prompt identification of a gross failure of instrumentation. A
CHANNEL CHECK is normally a comparison of the parameter indicated on one
channel to a similar parameter on other channels. It is based on the assumption
that instrument channels monitoring the same parameter shouid 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; therefore,
it is key in verifying that the instrumentation continues to operate properly between
CHANNEL CALIBRATIONS.

Agreement criteria are determined by the unit staff, based on a combination of
factors including channel instrument uncertainties. |If a channel is outside the
criteria, it may be an indication that the transmitter or the signal processing
equipment has drifted outside its limit.

The Frequency is based on operating experience that demonstrates channel failure
is rare. 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. The CHANNEL
CHECK supplements less formal, but potentially more frequent, checks of channel
OPERABILITY during normal operational use of the displays associated with the
LCO's required channels.

SR 3352

A CHANNEL FUNCTIONAL TEST is performed on each required ESAS analog
instrument channel to ensure the entire channe! will perform the intended functions.
Any setpoint adjustment shall be consistent with the assumptions of the setpoint
calculations.

The Frequency of 31 days is based on unit operating experience, with regard to
channel OPERABILITY and drift, which demonstrates that failure of more than one
channel of a given function in any 31 day interval is a rare event. The RCS low
pressure automatic bypass removal feature is verified during its CHANNEL
FUNCTIONAL TEST.
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SR 3.3.5.3

CHANNEL CALIBRATION is a complete check of the analog instrument channel,
including the sensor. The test 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 to ensure that the analog
instrument channel remains OPERABLE between successive tests. CHANNEL
CALIBRATION shall find that measurement errors and bistable setpoint errors are
within the assumptions of the setpoint calculations. CHANNEL CALIBRATIONS
must be performed consistent with the assumptions of the setpoint calculations.

This Frequency is justified by the assumption of at least an 18 month calibration
interval to determine the magnitude of equipment drift in the setpoint calculations.

REFERENCES

1. SAR, Chapter 7.
2. SAR, Chapter 14 and Chapter 3A.
3. 10 CFR 50.36.

4. Instrument Loop Error Analysis and Setpoint Methodology Manual, Design
Guide, IDG-001.
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B 3.3 INSTRUMENTATION

B 3.3.6 Engineered Safeguards Actuation System (ESAS) Manual Initiation

BASES

BACKGROUND

The ESAS manual initiation capability allows the operator to actuate ESAS
Functions from the control room in the absence of any other initiation condition.
This ESAS manual initiation capability is provided in the event the operator
determines that an ESAS Function is needed and has not been automatically
actuated. Furthermore, the ESAS manual initiation capability aliows operators to
rapidly initiate Engineered Safeguards (ES) Functions if the trend of unit
parameters indicates that ES actuation will be needed.

LCO 3.3.6 covers only the system level manual initiation of these Functions.

LCO 3.3.5, "Engineered Safeguards Actuation System (ESAS) Instrumentation,”
and LCO 3.3.7, "Engineered Safeguards Actuation System (ESAS) Actuation
Logic,” provide requirements on the portions of the ESAS that automatically initiate
the Functions described earlier.

The ESAS manual initiation Function relies on the OPERABILITY of the digital
actuation logic channels (LCO 3.3.7) to perform the actuation of the systems. A
manual trip push button is provided on a control room console for each of the digital
actuation logic channels. Operation of the push button energizes relays whose
contacts perform a logical "OR" function with the automatic actuation.

The ESAS manual initiation channel is defined as the console switch and the
instrumentation from the console switch to, but not including, the digital actuation
logic channels, which actuate the end devices. Other means of manual initiation,
such as controls for individual ES devices, may be available in the control room and
other unit locations. These alternative means are not required by this LCO, nor
may they be credited to fulfill the requirements of this LCO.

APPLICABLE SAFETY ANALYSES

The ESAS, in conjunction with the actuated equipment, provides protective
functions necessary to mitigate Design Basis Accidents, specifically, the loss of
coolant accident (LOCA), RB DBA and as a backup to mitigate the steam line break
event.

The ESAS manual initiation ensures that the control room operator can rapidly
initiate ES Functions. The manual initiation trip Function is required as a backup to
automatic trip functions and allows operators to initiate ESAS whenever any
parameter is rapidly trending toward its trip setpoint.
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Operating experience has shown the ESAS manual initiation function to be
significant to public health and safety, and therefore satisfy Criterion 4 of
10 CFR 50.36 (Ref. 1).

LCO

Two ESAS manual initiation channels of each ESAS Function shall be OPERABLE
whenever conditions exist that could require ES protection of the reactor or RB.
Two OPERABLE channels ensure that no single random failure will prevent system
level manual initiation of any ESAS Function. The ESAS manual initiation Function
allows the operator to initiate protective action prior to automatic initiation or in the
event the automatic initiation does not occur.

The ESAS is divided into five Functions actuated by ten manual initiation channels
as indicated in the following table:

Function Associated Channels
| High Pressure Injection 1&2
Low Pressure Injection 3&4
RB Cooling 5&6
RB Spray 7&8
Spray Additive 9 & 10

The ESAS High Pressure Injection (HPI) Function is actuated by ESAS Manual
Initiation channels 1 and 2 and includes the following system actuations: HPI, a
subset of reactor building (RB) isolation valves, diesel generators, and ES electrical
alignment.

The ESAS Low Pressure Injection (LPI) Function is actuated by ESAS Manual
Initiation channels 3 and 4 and includes the following system actuations: LPI, a
subset of RB isolation valves, and emergency feedwater (EFW) through an ESAS
signal provided to the Emergency Feedwater Isolation and Control (EFIC) System.

The ESAS RB Cooling Function is actuated by ESAS Manual Initiation channels 5
and 6 and includes the following system actuations: RB cooling, a subset of RB
isolation valves, and RB penetration room ventilation system.

The ESAS RB Spray Function is actuated by ESAS Manual Initiation channels 7
and 8 and includes the foliowing system actuations: RB spray.

The ESAS Spray Additive Function is actuated by ESAS Manual Initiation
channels 9 and 10 and includes the following system actuations: spray additive.

APPLICABILITY

The ESAS manual initiation Functions shall be OPERABLE in MODES 1 and 2, and
in MODES 3 and 4 when the associated ES equipment is required to be
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OPERABLE. The manual initiation channels are required because ES Functions
are designed to provide protection in these MODES. ESAS initiates systems that
are either reconfigured for decay heat removal operation or disabled while in
MODES 5 and 6. Accidents in these MODES are slow to develop and would be
mitigated by manual operation of individual components. Time is available to
evaluate unit conditions and to respond by manually operating the ES components,
if required.

ACTIONS

A Note has been added to the ACTIONS indicating separate Condition entry is
allowed for each ESAS manual initiation Function.

A1l

Condition A applies when one manual initiation channel of one or more ESAS
Functions becomes inoperable. Required Action A.1 must be taken to restore the
channel to OPERABLE status within the next 72 hours. The Completion Time of
72 hours is based on unit operating experience and administrative controls, which
provide alternative means of ESAS Function initiation via individual component
controls. The 72 hour Completion Time is generally consistent with the allowed
outage time for the safety systems actuated by ESAS.

B.1and B.2

If Required Action A.1 and the associated Completion Time are not met, the unit
must be brought to a MODE in which the LCO does not apply. To achieve this
status, the unit must be brought to at least MODE 3 within 6 hours and to MODE 5
within 36 hours. The allowed Completion Times are reasonable, based on
operating experience, to reach the required MODES from full power conditions in an
orderly manner and without challenging unit systems.

SURVEILLANCE REQUIREMENTS

SR 3.3.6.1

This SR requires the performance of a CHANNEL FUNCTIONAL TEST of the
ESAS manual initiation. This test verifies that the initiating circuitry is OPERABLE
and will actuate the digital actuation logic channels. The 18 month Frequency is
based on the need to perform this Surveillance under the conditions that apply
during a unit outage and the potential for an unplanned transient if the Surveillance
were performed with the reactor at power. This Frequency is demonstrated to be
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sufficient, based on operating experience, which shows these components usually
pass the Surveillance when performed on the 18 month Frequency.

REFERENCES
1. 10 CFR 50.36.
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B 3.3 INSTRUMENTATION

B 3.3.7 Engineered Safeguards Actuation System (ESAS) Actuation Logic

BASES

BACKGROUND

The digital actuation logic channels of ESAS are defined as the instrumentation
between, but not including, the buffers of the analog instrument channels and the
unit controls that actuate ESAS equipment. Each of the components actuated by
the ESAS Functions is associated with one or more digital actuation logic channels.
If two-out-of-three ESAS analog instrument channels indicate a trip, or if channel
level manual initiation occurs, the digital actuation logic channel is activated and the
associated equipment is actuated.

The purpose of requiring OPERABILITY of the ESAS digital actuation logic
channels is to ensure that the Functions of the ESAS can be automatically initiated
in the event of an accident. Automatic actuation of some Functions is necessary to
prevent the unit from exceeding the Emergency Core Cooling Systems (ECCS)
limits in 10 CFR 50.46 (Ref. 1). It should be noted that OPERABLE digital actuation
logic channels alone will not ensure that each Function can be activated; the analog
instrument channels and actuated equipment associated with each Function must
also be OPERABLE to ensure that the Functions can be automatically initiated
during an accident.

LCO 3.3.7 covers only the digital actuation logic channels that initiate these
Functions. LCO 3.3.5, "Engineered Safeguards Actuation System (ESAS)
instrumentation,” and LCO 3.3.6, "Engineered Safeguards Actuation System
(ESAS) Manual Initiation," provide requirements on the analog instrument and
manual initiation channels that input to the digital actuation logic channels.

The ESAS, in conjunction with the actuated equipment, provides protective
functions necessary to mitigate Design Basis Accidents (DBAs), specifically, the
loss of coolant accident (LOCA) and steam line break (SLB) events. The ESAS
relies on the OPERABILITY of the digital actuation logic for each component to
perform the actuation of the selected systems.

The small and large break LOCA analyses assume a conservative delay time for
the actuation of high pressure injection (HPI) and low pressure injection (LPI}) in
BAW-10103A, Rev. 3 (Ref. 2). This delay time includes aliowances for diesel
generator (DG) starts, DG loading, ECCS pump starts, and valve alignment.
Similarly, the reactor building (RB) Cooling, RB Isolation, and RB Spray have been
analyzed with delays appropriate for the entire system.

The ESAS automatic initiation of Engineered Safeguards (ES) Functions to mitigate

accident conditions is assumed in the DBA analysis and is required to ensure that
consequences of analyzed events do not exceed the accident analysis predictions.
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Automatically actuated features include HPI, LP1, RB Cooling, RB Spray, RB Spray
Additive, and RB Isolation.

APPLICABLE SAFETY ANALYSES

Accident analyses rely on automatic ESAS actuation for protection of the core and
RB and for limiting off site dose levels following an accident. The digital actuation
logic is an integral part of the ESAS.

The ESAS actuation logic satisfies Criterion 3 of 10 CFR 50.36 (Ref. 3) for
operation in MODE 1. There are no specific safety analyses for operation in
MODES 2, 3 and 4. However, industry operating experience has identified the
ESAS actuation logic as significant to public health and safety during these
operating conditions. Therefore, the ESAS actuation logic satisfies Criterion 4 of 10
CFR 50.36 for operation in MODES 2, 3 and 4.

LCO

The digital actuation logic channels are required to be OPERABLE whenever
conditions exist that could require ES protection of the reactor or the RB. This
ensures automatic initiation of the ES required to mitigate the consequences of
accidents.

The ESAS is divided into five Functions actuated by ten digital actuation logic
channels as indicated in the following table:

Function Associated Channels
High Pressure Injection 1&2
Low Pressure Injection 3&4
RB Cooling 5&86
RB Spray 7&8
Spray Additive 9 & 10

The ESAS HPI Function is actuated by ESAS digital actuation logic channels Tand
2 and includes the following system actuations: HPI, a subset of RB isolation

valves, DGs, and ES electrical alignment. Digital actuation logic channels 1 and 2
are actuated by two-out-of-three RCS Pressure—Low analog instrument channels,
or two-out-of-three RB Pressure—High analog instrument channels.

The ESAS LPI Function is actuated by ESAS digital actuation logic channels 3 and
4 and includes the following system actuations: LPI, a subset of RB isolation valves,
and EFW through an ESAS signal provided to EFIC. Digital actuation logic
channels 3 and 4 are actuated by two-out-of-three RCS Pressure—Low analog
instrument channels, or two-out-of-three RB Pressure—High analog instrument
channels.
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The ESAS RB Isolation and Cooling Function is actuated by ESAS digital actuation
logic channels 5 and 6 and includes the following system actuations: RB cooling, a
subset of RB isolation valves, and RB penetration room ventilation system. Digital
actuation logic channels 5 and 6 are actuated by two-out-of-three RB Pressure—
High analog instrument channels.

The ESAS RB Spray Function is actuated by ESAS digital actuation logic channels
7 and 8 and includes the following system actuations: RB spray. Digital actuation
logic channels 7 and 8 are actuated by two-out-of-three RB Pressure—High High
analog instrument channels.

The ESAS Spray Additive Function is actuated by ESAS digital actuation logic
channels 9 and 10 and includes the following system actuations: spray additive.
Digital actuation logic channels 9 and 10 are actuated by two-out-of-three RB
Pressure—High High analog instrument channels.

APPLICABILITY

The digital actuation logic channels shall be OPERABLE in MODES 1 and 2, and in
MODES 3 and 4 when the associated ES equipment is required to be OPERABLE,
because ES Functions are designed to provide protection in these MODES.
Automatic actuation in MODE 5 or 6 is not required because the systems initiated
by the ESAS are either reconfigured for decay heat removal operation or disabled.
Accidents in these MODES are slow to develop and would be mitigated by manual
operation of individual components. Time is available to evaluate unit conditions
and respond by manually operating the ES components, if required.

ACTIONS

A Note has been added to the ACTIONS indicating separate Condition entry is
allowed for each ESAS digital actuation logic channel.

A.land A2

When one or more digital actuation logic channel(s) are inoperable, the associated
component(s) can be placed in their ES configuration. Required Action A.1 is
equivalent to the digital actuation logic channel performing its safety function ahead
of time. In some cases, placing the component in its ES configuration would violate
unit safety or operational considerations. In these cases, the component status
should not be changed, but the supported system component must be declared
inoperable. Conditions which would preclude the placing of a component in its ES
configuration include, but are not limited to, violation of system separation,
activation of fluid systems that could lead to thermal shock, isolation of fluid
systems that are normally functioning, and actuation of components which would
not return to their actuated condition upon restoration of electrical power. The
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Completion Time of 1 hour is based on operating experience and reflects the
urgency associated with the inoperability of a safety system component.

Required Action A.2 requires entry into the Required Actions of the affected
supported systems, since the true effect of digital actuation logic channel failure is
inoperability of the supported system. The Completion Time of 1 hour is based on
operating experience and reflects the urgency associated with the inoperability of a
safety system component. A combination of Required Actions A.1 and A.2 may be
used for different components associated with an inoperable ESAS digital actuation
logic channel.

SURVEILLANCE REQUIREMENTS

SR 3.3.7.1 is the performance of a CHANNEL FUNCTIONAL TEST on a 31 day
Frequency. The test demonstrates that each digital actuation logic channel
successfully performs the two-out-of-three logic combinations every 31 days. The
test simulates the required one-out-of-three inputs to the logic circuit and verifies
the successful operation of the digital actuation logic. The Frequency is based on
operating experience that demonstrates the rarity of more than one channel failing
within the same 31 day interval. The CHANNEL FUNCTIONAL TEST performed for
the Reactor Building Spray System Logic Channels shall include testing of the
associated spray pump, spray valves, and chemical additive valve logic channels.

REFERENCES
1. 10 CFR 50.46.
2. BAW-10103A, Rev. 3, July 1977.

3. 10 CFR 50.36.
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CTS DISCUSSION OF CHANGES
ITS Section 3.3B: Instrumentation - ESAS

Note: ITS Section 3.3B package includes the following ITS:

ITS33.5 Engineered Safeguards Actuation System (ESAS) Instrumentation
ITS33.6 ESAS Manual Initiation
ITS33.7 ESAS Actuation Logic

which address the corresponding NUREG-1430 LCOs.

ADMINISTRATIVE

Al

The designated change represents a non-technical, non-intent change to the Arkansas
Nuclear One, Unit 1 Current Technical Specifications (CTS) made to make the
ANO-1 Improved Technical Specifications (ITS) consistent with the B&W Standard
Technical Specification (RSTS), NUREG-1430, Revision 1. This change does not
alter the requirements of the CTS or NUREG. Examples of this type of change
include: wording preference; convention adoption; editorial, numbering and
formatting changes; and hierarchy structure.

The ANO-1 CTS Bases will be administratively deleted in their entirety in favor of the
NUREG-1430 Bases. The CTS Bases will be reviewed for technical content that will
be identified for retention in the ITS Bases.

CTS 3.5.1.1 and 3.5.1.2 represent information on the proper action when the number
of channels is less than required by CTS Table 3.5.1-1. For example, CTS 3.5.1 does
not clearly specify that the number of channels identified in Table 3.5.1-1, Column 1,
are required to be OPERABLE, and CTS 3.5.1.2 provides limitations for inoperable
channels. Similarly, CTS 4.1.a, and 4.1.b contain information on the proper
application of CTS Table 4.1-1. These Specifications and the format of the referenced
Tables are replaced with the appropriate ITS requirements. The CTS markup for these
Specifications and Tables does not attempt to depict all of the changes required to
adopt the ITS format. Rather, the appropriate specific Discussion of Change (DOC) is
indicated along with the appropriate CTS versus ITS cross reference. Therefore, this
change in format is considered administrative.
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CTS DISCUSSION OF CHANGES

Surveillance frequencies in CTS Table 4.1-1 have been replaced with those from
NUREG-1430. The CTS and corresponding ITS Frequencies are as follows:

CIS ITS
S - Each shift 12 hours
W - Weekly 7 days
M - Monthly 31 days
D - Daily 24 hours
T/W - Twice per week 96 hours
Q - Quarterly 92 days

P - Prior to each startup if ~ Not Used
not done previous week
B/M - Every 2 months Not Used
R - Once every 18 months 18 months
PC - Prior to going Critical ~ Not Used
if not done within
previous 31 days
NA - Not Applicable Not Used
SA - SA Twice per Year 184 days
(Note: Not all Frequencies are applicable to this package.)

The Notes which allow for separate entry into the ACTIONS of ITS 3.3.5, ITS 3.3.6,
and ITS 3.3.7 have been adopted. These additions have been made to provide
requirements in a format consistent with NUREG-1430. The addition of these Notes
maintains allowances consistent with the use and application of the requirements of
the corresponding portions of CTS Table 3.5.1-1. This change represents a change in
presentation format only with no addition or deletion of requirements.

Requirements for instrument channels presented in CTS Table 3.5.1-1 have been
replaced by the requirements of ITS 3.3.5. This change maintains the requirement for
three OPERABLE channels of instrumentation for each of the required parameters. It
does represent a change in format for these requirements. However, no additional
requirements have been added by this change and no current requirements have been
deleted.

The term Minimum Degree of Redundancy as presented in CTS, i.e., Table 3.5.1-1
Column 4, will not be retained in ITS. Omission of this term is not considered to
result in any changes in requirements since the intent of this column is consistent with
application of Table 3.5.1-1 Column 3, “Minimum Channels Operable,” which is
retained (although the format is changed per DOC A3). Removal of this term and its
usage from the CTS does not represent any actual change in requirements, only a
change in presentation.
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All
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CTS DISCUSSION OF CHANGES

The CTS requirements for the ESAS manual trip pushbuttons found in CTS

Table 3.5.1-1 have been replaced by the requirements of ITS 3.3.6. This change
maintains the requirement for two OPERABLE channels of manual actuation
instrumentation for each of the required Functions. It does however represent a
change in format for these requirements, although no additional requirements have
been added by this change and no current requirements have been deleted.

CTS Table 3.5.1-1, Engineered Safeguards Actuation System (ESAS), Functional
Units 1, 2, 3, 4, and 5 have been replaced by ITS LCO 3.3.7. Although the CTS does
not clearly present these requirements as an LCO, the requirements of these portions
of Table 3.5.1-1 are treated as such by ANO-1. The adoption of ITS LCO 3.3.7
represents a change in format. However, this change in format does not change the
application of the requirements found in CTS as they relate to the ESAS Actuation
Logic Channels.

The requirement to test the ESAS Manual Trip Functions Logic on a monthly basis
will no longer be individually specified as it is in CTS Table 4.1-1 Item 43 b. This
CTS requirement is redundant to the testing requirements presented in CTS

Table 4.1-1 Items 14, 16, 18, and 20. The design of the ESAS at ANO-1 is such that
performance of the CHANNEL FUNCTIONAL TEST of the Actuation Logic
Channels encompasses the manual actuation system logic test specified in CTS

Table 4.1-1 Item 43 b. Testing of the ESAS Actuation Logic Channels, as required by
ITS SR 3.3.7.1, will maintain the testing requirements consistent with CTS.

The requirement to perform a CHANNEL CHECK on the reactor building (RB)
pressure high-high instrument channels (Reactor Building Spray System Analog
Channels, Reactor Building Pressure Channels) has been indicated as an addition to
the CTS in Table 4.1-1 Item 21.a. Although this is a change in presentation it does not
represent a change in requirements. The design of the ANO-1 ESAS instrument
channels is such that the same three transmitters provide input to both the High and the
High-High RB pressure functions. Because the indications available for the
performance of the required CHANNEL CHECKS are shared by both the High and
the High-High RB pressure functions, one performance of this check is sufficient for
both functions. The additional CHANNEL CHECK requirement was indicated in the
CTS to provide a more complete cross-reference to the ITS requirements. This change
provides requirements consistent with NUREG-1430 both in presentation and in
content.

The allowance provided in CTS 3.5.3 to bypass the High Reactor Building Pressure
and Low Reactor Coolant System Pressure Functional Units during reactor building
leak rate tests is omitted. The revised Applicabilities for these Functions (see

DOC L1) do not require them to be OPERABLE during the leak rate testing.
Therefore, this change is considered administrative.
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A13  This page is not yet approved as provided in this package. Therefore, the markup is
dependent on the expected NRC approval of the August 18, 1999 (Ref. 1CAN089903)
license amendment request (LAR) related to the ESAS RCS low pressure setpoint
revision.

Al4 CTS 4.1.cis omitted since it duplicates requirements provided in the regulations, ie,
10 CFR 50, Appendix B, criteria XI, XVI, and XVIL. Such duplication is unnecessary
and results in additional administrative burden to revise the duplicate TS when these
regulations are revised. Since removal of the duplication results in no actual change in
the requirements, removal of the duplicative information is considered an administrative
change. Further, changes to the requirements are controlled by the NRC. This change
is consistent with NUREG-1430.
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CTS DISCUSSION OF CHANGES

TECHNICAL CHANGE -- MORE RESTRICTIVE

Not used.

CTS Table 3.5.1-1 Note 8 provides action requirements in the event any portion of an
ESAS digital subsystem is inoperable. This action requirement is referenced from
CTS Table 3.5.1-1 although no specific LCO requirement is provided. CTS

Table 3.5.1-1 Note 8 indicates that the safety features associated with an inoperable
ESAS digital subsystem are to be considered inoperable and that CTS 3.3 applies. It
does not however, specify a Completion Time for this action requirement. ITS 3.3.7
Required Action A.2 and its associated Completion Time are adopted to replace the
requirements of CTS 3.5.1-1 Note 8. The adoption of the 1 hour Completion Time
provides more restrictive, but appropriate, requirements in that no time period for the
performance of this action was specified in CTS. This change is consistent with
NUREG-1430.

CTS Table 3.5.1-1 Note 6 provides an allowance for continued operation by tripping
an inoperable channel and reducing the 2 out of 3 logic to 1 out of the remaining

2 channels. However, no time is specified to complete this action. Therefore, Note 1
is applicable until the inoperable channel is tripped. Note 1 requires the unit to be in
hot shutdown within 12 hours. Therefore, the unit essentially has 12 hours to trip the
inoperable channel (and restore compliance) or be in MODE 3. ITS 3.3.5 Required
Actions A.1 and B.1 will provide only one hour to trip the channel or be in MODE 3
within an additional 6 hours (see also DOC MS5). This change represents more
restrictive requirements in that ITS 3.3.5 Required Actions A.1 and B.1 specify

7 hours before the unit must be in MODE 3 where CTS allows 12 hours (if the channel
is not placed in the tripped condition). Further, the 1 hour Completion Time to place
the channel in a tripped condition is not specified in CTS and also represents a more
restrictive requirement. This change provides an appropriate Completion Time for
this Required Action consistent with NUREG-1430.

CTS Table 3.5.1-1 Note 5 has been replaced by ITS 3.3.5 Required Action B.2.2 and
ITS 3.3.6 Required Action B.2. CTS Table 3.5.1-1 Note 5, in conjunction with

CTS Table 3.5.1-1 Note 1, provides a total time of 84 hours, from failure to meet the
LCO, to enter cold shutdown (MODE 5). ITS 3.3.5 Required Action B.2.2 and

ITS 3.3.6 Required Action B.2 will require entry into MODE 5 within 36 hours of
failure to meet the LCO. These more restrictive requirements minimize the time
during which the safety function is degraded while providing sufficient time to
accomplish an orderly shutdown. Additionally, this Completion Time is consistent
with NUREG-1430.
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CTS DISCUSSION OF CHANGES

M5  CTS Table 3.5.1-1 Note 1 has been replaced by ITS 3.3.5 Required Action B.1 and
ITS 3.3.6 Required Action B.1. CTS Table 3.5.1-1 Note 1 provides a time of
12 hours, from failure to meet the LCO, to enter hot shutdown (MODE 3). ITS 3.3.5
Required Action B.1 and ITS 3.3.6 Required Action B.1 will require entry into
MODE 3 within 6 hours of failure to meet the LCO. These more restrictive
requirements minimize the time during which the safety function is degraded while
providing sufficient time to accomplish an orderly shutdown. Additionally, this
Completion Time is consistent with NUREG-1430.
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CTS DISCUSSION OF CHANGES

TECHNICAL CHANGE -- LESS RESTRICTIVE

L1

3.3.5-02

L2

Specific Applicability statements for each of the Parameters in ITS Table 3.3.5-1 have
been adopted. An Applicability exists in CTS only as implied by the appropriate
action requirements which are CTS Table 3.5.1-1 Notes 1 and 5. These requirements
would result in the unit being placed in cold shutdown (MODE 5) if any of the ESAS
instrumentation Parameters contained more than one inoperable channel. The
adoption of the specific ITS Applicability statements is less restrictive in that the
Reactor Coolant System Pressure-Low Setpoint Parameter instrument channels will
only be required OPERABLE when RCS pressure is above 1750 psig. This specific
Applicability is consistent with the design of the ESAS, which provides the capability
of bypassing this function when RCS pressure is reduced below 1750 psig (with some
margin for instrumentation capabilities) and automatically removing this bypass when
pressure is raised back above setpoint (CTS 3.5.3, Note **). Failure of the automatic
bypass removal feature or the inability to bypass the RCS pressure function when
below 1750 psig does not constitute channel inoperability. However, a channel that
remains bypassed when pressure is raised above 1750 psig will be considered
inoperable and appropriate conditions will be entered. Because the automatic bypass
feature provides no safety function, a discussion of its purpose and relationship to
channel operability has been included in the Bases.

Additionally, ITS 3.3.5 Required Action B.2.1 along with its Note and the Note
modifying Required Action B.2.2 have been adopted. This change provides action
requirements to remove the unit from the Applicability of the LCO.

These changes have been made to provide requirements appropriate for the design and
licensing basis for the unit. Additionally, this Completion Time is consistent with
NUREG-1430.

CTS Table 3.5.1-1 Note 8 indicated that if any one component of an ESAS digital
subsystem is inoperable then the entire subsystem is inoperable. The design of the
digital subsystems of the ESAS is such that there are five actuation logic channels
contained in each of the two digital subsystems. A failure which renders one actuation
logic channel inoperable may or may not affect any other of the actuation logic
channels contained within that digital subsystem. As a result, the requirement to
declare equipment inoperable while it is fully capable of performing its design
function is inconsistent with both the CTS and ITS definitions of
OPERABLE-OPERABILITY. The requirements of CTS Table 3.5.1-1 Note 8 are
replaced by the ACTIONS of ITS 3.3.7.
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L3

L4

L5

L6

L7

CTS DISCUSSION OF CHANGES

NUREG-1430 3.3.7 Required Action A.1 and its associated Completion Time have
been adopted in the ITS. This Required Action allows equipment associated with an
inoperable ESAS Actuation Logic Channel to be placed in its actuated state. This is
an alternative to Required Action A.2, and CTS Table 3.5.1-1 Note 8, which would
require declaring the equipment inoperable and entering the associated Required
Actions for that equipment. This change allows additional flexibility in unit operation
by not requiring the performance of the Required Actions for equipment made
inoperable by the inoperability of an ESAS Actuation Logic Channel. This change
provides requirements consistent with NUREG-1430 and which maintain the safety
function of the equipment associated with the ESAS Actuation Logic Channels.

NUREG-1430 3.3.6 Required Action A.1 and its associated Completion Time have
been adopted in the ITS. This change establishes a 72 hour period of time in which
the unit may continue operation, with one or more ESAS Functions having one
channel of the manual initiation feature inoperable, prior to entering an ACTION
which results in the unit entering MODE 3. This change has been made to provide
ACTION requirements consistent with the safety function of the system, considering
the allowed outage time for the actuated system. Additionally, this change is
consistent with NUREG-1430.

The Applicability statements of ITS 3.3.6 and 3.3.7 have been adopted. The
Applicability for requirements related to these instrument channels was established, in
CTS, only by the action requirements of CTS Table 3.5.1-1 Notes 1 and 5. These
Notes could have resulted in the unit being placed in cold shutdown (MODE 5).
Adoption of the ITS Applicabilities will require OPERABILITY of this
instrumentation only during the MODES in which its actuated equipment is required
to be OPERABLE. This change is consistent with the philosophy of the NUREG and
with the requirements of NUREG-1430 as modified to accommodate the specific
Applicabilities of the actuated equipment.

Not used.

CTS Table 4.1-1, items 15.a and 17.a require monthly testing of the HPI and LPI
analog channels which are initiated by RCS pressure. CTS Note (1) on each of these
two items indicates that the channel is tested “including test of shutdown bypass
function (ECCS bypass function).” This Note and its requirements are omitted in

ITS 3.3.5. The bypass provides for operational flexibility only by preventing the
actuation of ECCS during a shutdown. This bypass provides no safety function in that
if the channel does not provide the intended bypass, the system can still perform its
required actuations. If the ESAS is somehow prevented from actuation of the required
components by the bypass, the channel is inoperable and the unit cannot enter the
Applicable conditions for ITS 3.3.5.
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CTS DISCUSSION OF CHANGES

The Bases for NUREG 3.3.5, LCO section, state: “Failure of a bypass bistable or
bypass circuitry, such that a trip channel cannot be bypassed, does not render the
channel inoperable.” This is acceptable only if the bypass performs no safety
function. Further, for this to be true, the bypass is not required to be tested with the
CHANNEL FUNCTIONAL TEST, since if it were included, and it failed, the SR
would be failed. Pursuant to SR 3.0.1, with a failed SR, the LCO would not be met,
i.e., the channel would be inoperable. Since the Bases clearly indicate the channel is
not inoperable, the bypass must not be a required function, and therefore, is not
included in the SR.
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CTS DISCUSSION OF CHANGES

LESS RESTRICTIVE -- ADMINISTRATIVE DELETION OF REQUIREMENTS

LAl This information has been moved to the Bases. This information provides details of
design or process which are not directly pertinent to the actual requirement, i.e.,
Definition, Limiting Condition for Operation or Surveillance Requirement, but rather
describe an acceptable method of compliance. Since these details are not necessary to
adequately describe the actual regulatory requirement, they can be moved to a licensee
controlled document without a significant impact on safety. Placing these details in
controlled documents provides adequate assurance that they will be maintained. The
Bases will be controlled by the Bases Control Process in Section 5 of the proposed
Technical Specifications. This change is consistent with NUREG-1430.

CTS Location New Location

Table 3.5.1-1 Column 1

“Number of Channels” Bases 3.3.5, LCO
Table 3.5.1-1 Column 2

“No. of Channels for System Trip” Bases 3.3.5, BACKGROUND
353 Bases 3.3.5, BACKGROUND

LA2 The information provided in Table 4.1-1, Item 20, Note (1) has been moved to the Bases
of ITS 3.3.7, which describe the RB Spray system and its automatic actuation. This
information provides details of design or process which are not directly pertinent to the
actual requirement, i.e., Surveillance Requirement, but rather only further describe the
required equipment. Since these details are not necessary to adequately describe the
actual regulatory requirement, they can be moved to a licensee controlled document
without a significant impact on safety. Placing these details in controlled documents
provides adequate assurance that they will be maintained. The Bases will be controlled
by the Bases Control Process in Section 5 of the proposed Technical Specifications.
This change is consistent with NUREG-1430.
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in all safety instrumentatic
A startup is not permitted less the regquirements of Tabl

umns 3 and 4, are met.

Operatifn at rated power is permitted
the regfundancy requirements of Col
agredment with redundancy and sing
ribed in FSAR, Section 7.

s long as the systems have at ast
4 (Table 3.5.1-1). This is i
failure criteria of IEEE 279

here are four reactor protectjbn channels. Normal trip logic As two-out-
of-four. Required trip logig/for the power range instrumentafion channels
is two-out-of-three. Minimyfa trip logic on other instrumentdtion channels
is one-out-of-two.

The four reactor protecyion channels were provided with Xey operated bypass
switches to allow on-)} ne testing or maintenance on on one channel at a
time during power opgration. Each channel is provided with alarm and

lights to indicate j&hen that channel is bypassed. TMere will be one

reactor protectioy system channel bypass switch ke permitted in the

control room. Ugfon the discovery of inoperable fyhctions in any one reactor
protection chapfel, the effect of the failure on/the reactor protection syst
and other intgfrconnected systems is evaluated. The affected reactor protect
channel may Je placed in channel bypass, re nh in operation in a degraded
condition, /r placed in the tripped conditi as determined by operating
and management judgment. This Xction allows placing the plant irn
t condition possible considering/the extent of the failure, plant
ns, and guidance from plant manggement. Should the failure in the
react protection channel prohibit t proper operation of another system,
the Appropriate actions for the affegbed system are implemented. Administra
confrols are established to preclu placing a reactor .protection channel

chAnnel bypass when any other reagtor protection channel contains an incp
Unction in the untripped state .

//7 Each reactor protection channfl key operated shutdown bypass switch

provided with alarm and lights to indicate when the shutdown bypasy/switch
is being used.

The source range and inyermediate range nuclear flux instrume
overlap by one decade./ This decade overlap will be achieve
the intermediate ran scale.

atiopo scales
At 107" amps ¢

The ESAS employs ree independent and identical analog /£hannels, which

supply trip signghs to two independent, identical digi al subsystems. In
order to actuate the safeguards systems, twoc out of ree analeg channels
must trip. ThZs will cause both digital subsyste tc trip. Tripping of

s systems associated

Because offly one digital subsystem is necessxty to actuate the safeqguards

hd these systems are capable of t pping even when they are being
a single failure in a digital subgystem cannot prevent protective
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Removal /of a module required for protection from a RPS channel will cause
that cifannel to trip, unless that chan 1 has ceen bypassed, so that only
one cifannel of the other three must tpip to cause a reactor trip. Thus,

cient redundancy has been built /into the system to cover this

moval of a module required for rotective action from an analog E
hannel will cause that channel £o trip, $o that only one of the ogyher two
rds systems. Removal of a module /required
for protective action from a gital ESAS subsystem will net cau that
subsystem to trip. The fact hat a module has been removed will/ be
continuously annunciated to /the operator. The redundant digit subsystem
is still sufficient to indjcate complete ESAS action.

The testing schemes of t)fe RPS, the ESAS, and the EFIC enab)es complete
system testing while t reactor is operating. Each chann is capable of

being tested independefitly so that operation of individua channels may be
evaluated.

The EFIC is design to allow testing during power Opg, ation. One channel
may be placed in Jey locked "maintenance bypass® pri to testing. This
will bypass only/one channel of EFW initiate logic. /An interlock feature
prevents bypassing more than one channel at a time In addition, since the
EFIC receives Aignals from the NI/RPS, the maintenfance bypass from the
NI/RPS is inthrlocked with the EFIC. If one chapghel of the NI/RPS is in
maintenance Sypass, only the corresponding changel of EFIC may be bypassed.
cing a channel of EFIC in maintenagce bypass, any NI/RES channel
inoperable functions in the untripgpfed state is evaluated for its
EFIC. Only the EFIC channel corre onding to the NI/RPS channel
containgng the inoperable function may be p)Yaced in maintenance bypass unles
it can/be shown that the failure in the NI/RPS channel has no effect on EFIC
actuafion, actions are taken to ensure EF actuation when required, or the
apprgpriate actions of mable 3.5.1-1 are Amplemented. The EFIC can be teste
its input terminals to the actuate device controllers. A test of the
trip logic will actuate one of twg relays in the controllers. Activati
both relays is required in order tg actuate the contrellers. The two
lays are tested individually to pryvent automatic actuation of the compon
he EFIC trip logic is two {one-outjfof-two).

trip signals. This early actu

jon will provide a lower peak RC pres
during the initial over press

ization following a loss of feedwater/jor
turbine trip event. The LO trip may be bypassed up to 10% to allgw
sufficient margin for bringfng the MFW pumps into use at approxi ely 7%,
The Turbine Trip may be byfassed up to 45% pased on BAW-1893, "BaSis for
Raising Arming Threshold for Anticipatory Reactor Trip on Turbi Trip,"”
October 1985 and the NRY Safety Evaluation Report for BAW-1893/issued from
Mr. D. M. Crutchfield Yo Mr. J. H. Tayler via letter dated Apyil 25, 1986.

and Isolation System (ACI) is designe
Decay Heat Removal/System (DHRS) return line isolation valfes when the
Reactor Coolant stem (RCS) pressure exceeds a selected fraction of the
DHRS design preysure or when core flooding system isolation valves are
opened. The 1 is designed to permit manual operatiop of the DHRS return
line isolati valves when permissive conditions exis¥. In addition, the
ACI is desighed to disallow manual operation of thi/ﬁalves when permissive

to close the

conditions/do not exist.
rd

/
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3.3.5
3.3.6

3.3.7

applicable Addenda. he requirements o
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function, is dec)ared inoperable and kes precedence oyer the ASME Boil

performing its/specified function £ up to 24 hours Yefore being decl
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4.1 Bases

such as blown instryhent fuses, defegfive indicators, faulted

ers which result in "apscale" or "downScale" indication/can be
recognized by simple/ observation of e functioning of/an

ument or system. Fupthermore, such fadlures are, in maAy cases,
reykaled by alarm or annyhciator Actien. omparison of output and/or state
independent channels/measuring the same variable suppleflents this type
built-in surveillanfe. Based on expefience in operatign of both
onventional and nuclgar plant systems,/ when the plant if in operation,

the minimum checking/ frequency stated As deemed adequatg for reactor
system instrumentatAon.

Calibration

Calibration shAll be performed t¢ assure the preseptation and acquigition
of accurate ififormation. | The nyclear ux (power/range) channels gha be
calibrated gt least twice week)y (during steady Atate operating

conditionsy against a heat ba)ance standard to fompensate for
instrumenfation drift. Durigg nonsteady state/operation, the nyclear

flux chafinels shall be calilfrated daily to cghpensate for inst entation
drift shd changing rod pat¥erns and core phyfics parameters.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS
GENERIC EVALUATIONS

"R" - Relocation of requirements:

Relocating requirements which do not meet the Technical Specification selection criteria to
documents with an established control program allows the Technical Specifications to be reserved
only for those conditions or limitations upon reactor operation which are necessary to adequately
limit the possibility of an abnormal situation or event giving rise to an immediate threat to the
public health and safety, thereby focusing the scope of Technical Specifications.

Therefore, requirements which do not meet the Technical Specification selection criteria in
10 CFR 50.36 have been relocated to other controlled license basis documents. This regulation
addresses the scope and purpose of Technical Specifications. In doing so, it establishes a specific
set of objective criteria for determining which regulatory requirements and operating restrictions
should be included in Technical Specifications. These criteria are as follows:

Criterion 1:  Installed instrumentation that is used to detect and indicate in the control room a
significant abnormal degradation of the reactor coolant pressure boundary.

Criterion 2: A process variable that is an initial condition of a design basis accident (DBA) or
transient analysis that either assumes the failure of or presents a challenge to the
integrity of a fission product barrier.

Criterion 3: A structure, system or component that is part of the primary success path and
which functions or actuates to mitigate a design basis accident or transient that
either assumes the failure of or presents a challenge to the integrity of a fission
barrier.

Criterion4: A structure, system or component which operating experience or probabilistic
safety assessment has shown to be significant to public health and safety.

The application of these criteria is provided in the "Application of Selection Criteria to the ANO-1
Technical Specifications." Requirements which met the criteria have been included in the
proposed improved Technical Specifications. Entergy Operations proposes to remove the
requirements which do not meet the criteria from the Technical Specifications and relocate the
requirements to a suitable owner controlled document. The requirements in the relocated
Specifications will not be affected by this Technical Specification change. Entergy Operations will
initially continue to perform the required operation and maintenance to assure that the
requirements are satisfied. Relocating specific requirements for systems or variables will have no
impact on the system's operability or the variable's maintenance, as applicable.

ANO-1 G-1 5/01/2001



NO SIGNIFICANT HAZARDS CONSIDERATIONS
GENERIC EVALUATIONS

License basis document control mechanisms, such as 10 CFR 50.59, 10 CFR 50.54(a)(3), and ITS
Section 5, “Administrative Controls,” will be utilized for the relocated Specifications as they will
be placed in other controlled license basis documents. This would allow Entergy Operations to
make changes to these requirements, without NRC approval, as allowed by the applicable
regulatory requirements. These controls are considered adequate for assuring structures, systems
and components in the relocated Specifications are maintained operable and variables in the
relocated Specifications are maintained within limits.

Entergy Operations has evaluated this proposed Technical Specification change and has
determined that it involves no significant hazards consideration. This determination has been
performed in accordance with the criteria set forth in 10 CFR 50.92(c) as indicated below:

1. Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?

The proposed change relocates requirements and surveillances for structures, systems,
components or variables which did not meet the criteria for inclusion in Technical
Specifications as identified in the Application of Selection Criteria to the ANO-1 Technical
Specifications. The affected structures, systems, components or variables are not assumed
to be initiators of analyzed events and are not assumed to mitigate accident or transient
events. The requirements and surveillances for these affected structures, systems,
components or variables will be relocated from the Technical Specifications to an
appropriate administratively controlled license basis document and maintained pursuant to
the applicable regulatory requirements. Therefore, this change does not involve a
significant increase in the probability or consequences of an accident previously evaluated.

2. Does the change create the possibility of a new or different kind of accident from
any accident previously evaluated?

The proposed change does not necessitate a physical alteration of the plant (no new or
different type of equipment will be installed) or change in parameters governing normal
plant operation. The proposed change will not impose any different requirements and
adequate control of information will be maintained. Thus, this change does not create the
possibility of a new or different kind of accident from any accident previously evaluated.

3. Does this change involve a significant reduction in a margin of safety?

The proposed change will not reduce a margin of safety because it has no impact on any
safety analysis assumptions. In addition, the affected requirement will be relocated to an
owner controlled license basis document for which future changes will be evaluated
pursuant to the requirements of the applicable regulatory requirements. Therefore, this
change does not involve a significant reduction in a margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS
GENERIC EVALUATIONS

"A" - Administrative changes to requirements:

Reformatting and rewording the remaining requirements in accordance with the style of the
improved Babcock & Wilcox Standard Technical Specifications in NUREG-1430 will make the
Technical Specifications more readily understandable to plant operators and other users.
Application of the format and style will also assure consistency is achieved between specifications.
As a result, the reformatting and rewording of the Technical Specifications has been performed to
make them more readily understandable by plant operators and other users. During this
reformatting and rewording process, no technical changes (either actual or interpretational) to the
Technical Specifications were made unless they were identified and justified.

Entergy Operations has evaluated this proposed Technical Specification change and has
determined that it involves no significant hazards consideration. This determination has been
performed in accordance with the criteria set forth in 10 CFR 50.92(c) as indicated below:

1. Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?

The proposed change involves reformatting and rewording of the existing Technical
Specifications. The reformatting and rewording process involves no technical changes to
existing requirements. As such, this change is administrative in nature and does not
impact initiators of analyzed events or assumed mitigation of accident or transient events.
Therefore, this change does not involve a significant increase in the probability or
consequences of an accident previously evaluated.

2. Does the change create the possibility of a new or different kind of accident from
any accident previously evaluated?

The proposed change does not necessitate a physical alteration of the plant (no new or
different type of equipment will be installed) or changes in parameters governing normal
plant operation. The proposed change will not impose any different requirements. Thus,
this change does not create the possibility of a new or different kind of accident from any
accident previously evaluated. -

3. Does this change involve a significant reduction in a margin of safety?
The proposed change will not significantly reduce the margin of safety because it has no
impact on any safety analysis assumptions. This change is administrative in nature. As

such, there is no technical change to the requirements and therefore, there is no significant
reduction in the margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS
GENERIC EVALUATIONS

"LA" - Less restrictive, Administrative deletion of requirements:

Portions of some Specifications provide information that is descriptive in nature regarding the
equipment, system(s), actions or surveillances. This information is proposed to be deleted from
the specification and relocated to other license basis documents which are under licensee control.
These documents include the TS Bases, Safety Analysis Report (SAR), Technical Requirements
Manual, and Programs and Manuals identified in ITS Section 5, “Administrative Controls.” The
removal of descriptive information is permissible, because the documents containing the relocated
information will be controlled through the applicable process provided by the regulatory
requirements, e.g., 10 CFR 50.59, 10 CFR 50.54(a)(3), and ITS Section 5, “Administrative
Controls.” This will not impact the actual requirements but may provide some flexibility in how
the requirement is conducted. Therefore, the descriptive information that has been moved
continues to be maintained in an appropriately controlled manner.

Entergy Operations has evaluated this proposed Technical Specification change and has
determined that it involves no significant hazards consideration. This determination has been
performed in accordance with the criteria set forth in 10 CFR 50.92(c) as indicated below:

1. Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?

The proposed change relocates requirements from the Technical Specifications to other
license basis documents which are under licensee control. The documents containing the
relocated requirements will be maintained using the provisions of applicable regulatory
requirements. Therefore, this change does not involve a significant increase in the
probability or consequences of an accident previously evaluated.

2, Does the change create the possibility of a new or different kind of accident from
any accident previously evaluated?

The proposed change does not necessitate a physical alteration of the plant (no new or
different type of equipment will be installed) or changes in parameters governing normal
plant operation. The proposed change will not impose any different requirements and
adequate control of the information will be maintained. Thus, this change does not create
the possibility of a new or different kind of accident from any accident previously
evaluated.

ANO-1 G-4 5/01/2001



ANO-1

NO SIGNIFICANT HAZARDS CONSIDERATIONS
GENERIC EVALUATIONS

Does this change involve a significant reduction in a margin of safety?

The proposed change will not reduce a margin of safety because it has no impact on any
safety analysis assumptions. In addition, the requirements to be transposed from the
Technical Specifications to other license basis documents, which are under licensee
control, are the same as the existing Technical Specifications. The documents containing
the relocated requirements will be maintained using the provisions of applicable regulatory
requirements. Therefore, this change does not involve a significant reduction in a margin
of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS
GENERIC EVALUATIONS

"M' - More restrictive changes to requirements:

The ANO-1 Technical Specifications are proposed to be modified in some areas to impose more
stringent requirements than previously identified. These more restrictive modifications are being
imposed to be consistent with the improved Babcock & Wilcox Standard Technical
Specifications. Such changes have been made after ensuring the previously evaluated safety
analysis was not affected. Also, other more restrictive technical changes have been made to
achieve consistency, correct discrepancies, and remove ambiguities from the specification.

The modification of the ANO-1 Technical Specifications and the changes made to achieve
consistency within the specifications have been performed in a manner such that the most
stringent requirements are imposed, except in cases which are individually evaluated.

Entergy Operations has evaluated this proposed Technical Specification change and has
determined that it involves no significant hazards consideration. This determination has been
performed in accordance with the criteria set forth in 10 CFR 50.92(c) as quoted below:

1. Does the change involve a significant increase in the probability or consequences of
an accident previously evaluated?

The proposed change provides more stringent requirements for the ANO-1 Technical
Specifications. These more stringent requirements are not assumed to be initiators of
analyzed events and will not alter assumptions relative to mitigation of accident or
transient events. The change has been confirmed to ensure no previously evaluated
accident has been adversely affected. The more stringent requirements are imposed to
ensure process variables, structures, systems and components are maintained consistent
with the safety analyses and licensing basis. Therefore, this change does not involve a
significant increase in the probability or consequences of an accident previously evaluated.

2. Does the change create the possibility of a new or different kind of accident from
any accident previously evaluated?

The proposed change does not necessitate a physical alteration of the plant (no new or
different type of equipment will be installed) or changes in parameters governing normal
plant operation. The proposed change does impose different requirements. However,
these changes do not impact the safety analysis and licensing basis. Thus, this change does
not create the possibility of a new or different kind of accident from any accident
previously evaluated for ANO-1.
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ANO-1

NO SIGNIFICANT HAZARDS CONSIDERATIONS
GENERIC EVALUATIONS

Does this change involve a significant reduction in a margin of safety?

The imposition of more stringent requirements prevents a reduction in the margin of plant

safety by:

a) Increasing the analytical or safety limit,

b) Increasing the scope of the specification to include additional plant equipment,
c) Increasing the applicability of the specification,

d) Providing additional actions,

e) Decreasing restoration times,

) Imposing new surveillances, or

g) Decreasing surveillance intervals.

The change is consistent with the safety analysis and licensing basis. Therefore, this
change does not involve a reduction in a margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS
ITS Section 3.3B: Instrumentation - ESAS

Entergy Operations has evaluated these proposed Technical Specification changes and has
determined that they involve no significant hazards consideration. This determination has been
performed in accordance with the criteria set forth in 10CFR 50.92(c) as indicated below:

3.3B L1

1. Does the change involve a significant increase in the probability or consequences of an
accident previously evaluated?

The Applicability for the ESAS Reactor Coolant System Pressure-Low Setpoint Parameter has
been changed from an implied above MODE 5 to a specified > 1750 psig Reactor Coolant System
(RCS) pressure. Similarly, the Required Actions have been revised to require only that the MODE
of Applicability be exited. This change in Applicability and Required Actions for this
instrumentation parameter does not result in any hardware changes. This change also does not
significantly increase the probability of occurrence of any analyzed event since the function of
the equipment does not change (and therefore any initiation scenarios are not changed). Also,
the changes do not change the assumed response of the equipment in performing its specified
mitigation functions from that considered during the original Applicability since the trip
functions associated with this parameter were allowed by CTS to be bypassed during the
Conditions which will be omitted from the revised Applicability. Therefore, the changes do not
significantly increase the consequences of an accident.

2. Does the change create the possibility of a new or different kind of accident from any
accident previously evaluated?

The proposed change does not necessitate a physical alteration of the plant (no new or different
type of equipment will be installed) or changes in parameters governing normal plant operation.
The proposed change will still ensure proper availability for the required instrumentation. Thus,
this change does not create the possibility of a new or different kind of accident from any
accident previously evaluated.

3. Does this change involve a significant reduction in a margin of safety?
The ESAS Reactor Coolant System Pressure-Low Setpoint Parameter instrumentation provides
ESAS actuation functions under certain operating conditions. In the conditions to be excluded

from the Applicability, the actuation functions are bypassed and provide no input to the safety
analysis. Therefore, the changes do not involve a significant reduction in the margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS

33B 1.2

1. Does the change involve a significant increase in the probability or consequences of an
accident previously evaluated?

The requirement to declare an entire ESAS digital subsystem inoperable in the event any portion of
that subsystem is inoperable has been replaced with a requirement to declare only the affected
portions inoperable. This change in ACTION requirements for this instrumentation parameter
does not result in any hardware changes, neither does it result in any change in the function of
the equipment. Therefore, this change does not significantly increase the probability of
occurrence of any analyzed event. Also, the changes do not change the assumed response of the
equipment in performing its specified mitigation functions. Therefore, the changes do not
significantly increase the consequences of an accident.

2. Does the change create the possibility of a new or different kind of accident from any
accident previously evaluated?

The proposed change does not necessitate a physical alteration of the plant (no new or different
type of equipment will be installed) or changes in parameters governing normal plant operation.
The proposed change will still ensure proper availability for the required instrumentation. Thus,
this change does not create the possibility of a new or different kind of accident from any
accident previously evaluated.

3. Does this change involve a significant reduction in a margin of safety?

The ESAS actuation instrumentation provides initiation of ESAS functions under certain operating
conditions. This change does not affect any operational or safety parameters, but rather provides
for maintaining the operability of equipment which is capable of performing its safety function
(and which would be declared inoperable under CTS). Therefore, the changes do not involve a
significant reduction in the margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS

33B 13

1. Does the change involve a significant increase in the probability or consequences of an
accident previously evaluated?

This change provides the addition of an allowance to place equipment affected by an inoperable
ESAS Actuation Logic Channel in the actuated position rather than declaring the affected
equipment inoperable. This change in ACTION requirements for this instrumentation parameter
does not result in any hardware changes. This change also does not significantly increase the
probability of occurrence for initiation of any analyzed event since the function of the equipment
does not change (and therefore any initiation scenarios are not changed). Also, the changes do
not change the assumed response of the equipment in performing its specified mitigation
functions. Therefore, the changes do not significantly increase the consequences of an accident.

2. Does the change create the possibility of a new or different kind of accident from any
accident previously evaluated?

The proposed change does not necessitate a physical alteration of the plant (no new or different
type of equipment will be installed) or changes in parameters governing normal plant operation.
The proposed change will still ensure proper availability for the required equipment. Thus, this
change does not create the possibility of a new or different kind of accident from any accident
previously evaluated.

3. Does this change involve a significant reduction in a margin of safety?

The margin of safety for an ESAS digital subsystem is based on availability and capability of the
actuated equipment to perform its safety function. This change maintains the capability of the
required equipment to perform its safety function even in the absence of its actuating
instrumentation. Therefore, this change does not represent a significant reduction in the margin
of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS

33B 14

1. Does the change involve a significant increase in the probability or consequences of an
accident previously evaluated?

An extension of the Completion Time for a Required Action does not result in any hardware
changes. The Completion Time for performance of Required Actions does not significantly
increase the probability of occurrence for initiation of any analyzed event since the function of
the equipment, or limit for the parameter, does not change (and therefore any initiation scenarios
are not changed) and the proposed Completion Time extension is short (and therefore limits the
impact on probability). Also, an extension of the Completion Time provides additional
opportunity to restore compliance with the requirements and avoid the increased potential for a
transient during the shutdown process. Further, the Completion Time for performance of
Required Actions does not significantly increase the consequences of an accident because the
change does not change the assumed response of the equipment in performing its specified
mitigation functions from that considered during the previous evaluation of accidents.

2. Does the change create the possibility of a new or different kind of accident from any
accident previously evaluated?

The proposed change does not necessitate a physical alteration of the plant (no new or different
type of equipment will be installed) or changes in parameters governing normal plant operation.
The proposed change will still ensure prompt restoration of compliance with the limiting
condition for operation, or prompt and appropriate compensatory actions are taken. Thus, this
change does not create the possibility of a new or different kind of accident from any accident
previously evaluated.

3. Does this change involve a significant reduction in a margin of safety?

Prompt and appropriate Required Actions have been determined based on the safety analysis
functions to be maintained. The proposed Completion Time has been determined appropriate
based on a combination of the time required to perform the action, the relative importance of the
function or parameter to be restored, and engineering judgment. Therefore, the short extension
of the Completion Time interval involves no significant reduction in the margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS

3.3B LS

1. Does the change involve a significant increase in the probability or consequences of an
accident previously evaluated?

The Applicability for the ESAS Manual Initiation and ESAS Actuation Logic have been changed
from an implied “above MODE 5” to a specified “MODES 1 and 2” and “MODES 3 and 4 when
associated engineered safeguard equipment is required to be OPERABLE.” This change in
Applicability for this instrumentation parameter does not result in any hardware changes. This
change also does not significantly increase the probability of occurrence for initiation of any
analyzed event since the function of the equipment does not change (and therefore any initiation
scenarios are not changed). Also, the changes do not change the assumed response of the
equipment in performing its specified mitigation functions from that considered during the
original Applicability since the trip functions associated with this parameter continue to be
required when the associated equipment is required. Therefore, the changes do not significantly
increase the consequences of an accident.

2. Does the change create the possibility of a new or different kind of accident from any
accident previously evaluated?

The proposed change does not necessitate a physical alteration of the plant (no new or different
type of equipment will be installed) or changes in parameters governing normal plant operation.
The proposed change will still ensure proper availability for the required instrumentation
whenever the actuated equipment is required. Thus, this change does not create the possibility of
a new or different kind of accident from any accident previously evaluated.

3. Does this change involve a significant reduction in a margin of safety?

The ESAS Manual Initiation and ESAS Actuation Logic instrumentation provides ESAS actuation
functions under certain operating conditions. In the conditions to be excluded from the
Applicability, the actuation functions are not required since the associated equipment is not
required and provides no input to the safety analysis. Therefore, the changes do not involve a
significant reduction in the margin of safety.
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS

3.3B L6 Not Used
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NO SIGNIFICANT HAZARDS CONSIDERATIONS STATEMENTS

33B L7

1. Does the change involve a significant increase in the probability or consequences of an
accident previously evaluated?

The Applicability for the ESAS Reactor Coolant System (RCS) Pressure-Low Setpoint Parameter
is specified as > 1750 psig RCS pressure. As such, the operational bypass that prevents ECCS
actuation during a shutdown when the RCS pressure drops below this value does not function
during the conditions for which the ESAS RCS Pressure-Low Setpoint Parameter is required to be
OPERABLE. Therefore, this bypass is removed from the CTS as a required function. This
change does not result in any hardware changes, and does not significantly increase the
probability of occurrence of any analyzed event since the function of the equipment does not
change (and therefore any initiation scenarios are not changed). Also, the revision does not
change the assumed response of the equipment in performing its specified mitigation functions
since the actuation function associated with this parameter will continue to be available and
OPERABLE. Therefore, the changes do not significantly increase the consequences of an
accident.

2. Does the change create the possibility of a new or different kind of accident from any
accident previously evaluated?

The proposed change does not necessitate a physical alteration of the plant (no new or different
type of equipment will be installed) or changes in parameters governing normal plant operation.
The proposed change will continue to ensure proper availability for the required instrumentation.
Thus, this change does not create the possibility of a new or different kind of accident from any
accident previously evaluated.

3. Does this change involve a significant reduction in a margin of safety?

The ESAS RCS Pressure-Low Setpoint Parameter instrumentation is assumed to provide ESAS
actuation functions with the RCS pressure at > 1750 psig. Below these conditions, the
instrumentation is allowed to be bypassed for operational considerations, however, the bypass
performs no safety function. Therefore, the margin of safety is not dependent on the bypass and
the change does not involve a significant reduction in the margin of safety. -
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